KHUIBCBKUI HALIIOHAJIBHUIM YHIBEPCUTET
BYJIIBHULITBA I APXITEKTYPU

BAKAJIABP
Kadenpa dizuxn

“3ATBEP/IKYIO”
Hekan axynbreTy iHKEHEPHHX
CUCTEM Ta €KOJIOTI]
%
78
“« 01_" 09 2022 poky

/TIpuiimax O.B./

POBOYA ITPOI'PAMA OCBITHLOI KOMIIOHEHTH

OK 2.2 ®izuka

(Ha3Ba OCBITHEOT KOMITOHEHTH )

| mHpp | i CrneniajabHicTh
| 192 | ByniBHMUTBO Ta LUBLIBHA iHKEHeEpis
! Ocgirabo-npodeciiina mporpama
«TemorasonocTayanus i BEHTHIISLIS, 3a049na ckopodena popma

Po3pobuux:
['muBa B.A., 1.1.H., mpodecop P

(npi3eMIE Ta iHILIAMH, HAYKOBHI CTYTIiHb, 3BaHHS) : ' (migmmc)

Pobo4a nporpama satBepkeHa Ha 3acinanni kadeapu Qisuxu

npotokorr Ne 01 Big «05»__ Bepecus 2022 poky

3aBigysau kadenpu e ~ /TnusaB.A/J
(migmee)

(CxBasieHo rapaHTOM OCBITHBOI MporpamMy « T emIora3onocTayatHs i BEHTHIISLI

Tapast O V4 /PuGauos C.I"/
(!{iénué)
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Omnuc po6o4oi nporpaMu ocBiTHLO0I KOMIOHEHTH «PI3UKA»

Po6oua nporpama BKJIIOYAE:
® BUTSAT 3 pOOOYOTO HABYAJILHOTO TUIaHY,

METY Ta 3aBJaHHS BUBUCHHS KypCy,

KOMITETEHTHOCTI, sIKI Ma€ OMaHyBaTH 3700yBad,

MPOTpaMHi pe3yJIbTaTH HaBUYaHHS,

JTaHl 11010 BUKJIA1a4iB,

3MICT KypCy, TEMAaTHKY JTJA0OPAaTOPHUX Ta MPAKTUIHUX 3aHSTH,

BUMOTH JI0 BUKOHAHHSI 1HIWBIAyaJbHOTO 3aBJIaHHS,

IIKaJTy OI[IHIOBAHHS 3HaHb, BMIHb Ta HABUYOK 3700yBaua,

pPO3’ACHEHHS YCIX acHEeKTIB OpraHi3aiii OCBITHBROTO MPOIECY MO0 3aCBOEHHS

OCBITHHO1 KOMITOHCHTH,

® CIIMCOK HABYAJIBHO-METOAMYHOTO 3a0€3MEUCHHS, JHKEpeN Ta JITepaTrypu st
MiATOTOBKH /IO MPAKTUYHHUX 3aHITHh Ta BUKOHAHHS 1HIWBIIyaThbHUX 3aBIaHb.

EnexTpoHHe HaB4anbHO-METOJIMYHE 3a0€3MEUCHHS TUCUHUIUIIHA PO3MIIIEHO Ha
Ocsitapomy caiiti KHYBA (https://org2.knuba.edu.ua/course/view.php?id=3843).

Takox mporpamMa MICTUTh OCHOBHI MOJIOKEHHS IIOJO TMOJITHKH aKaJIeMIYHOl
JI0OpPOYECHOCTI Ta MOJITUKY BIABITYBaHHS ayIUTOPHUX 3aHSTh.

BUTAI 3 POBOYO0I'O HABYAJIBHOI'O IVIAHY

bakanasp @PopMa HaBYaHHs: 3204YHA, CKOPOYeHAa =
OO0csr ronuu o z <
‘5 ayIUTOPHUX 5 § S
¥a)
T y Tomy & o g =
b . qucl KinbkicTs Z| 8 = é
S § iHIMBITyaTbHUX z 2 & E
.- E .
5 : 3 : posir | 2| 9| 52
= g & = | 2 S = 9
2 2 5 212 | 2 © z 8
5 o = 3} 8 = <}
== 3| A& A
) o
5 < .
3 ‘8
1) S [a B} )
< J | JIp | IT . [
: plm| S|E| 2 |B
@)
o
S
ByﬂiBHI/IHTBO Ta 3,5 105 30 4 16 10 75 - 2 - S 1
~ LMBIJIbHA 1HXKEHEPIS, &
o OI1
—
«TemmorazonocrayaHas o
1 BEHTHIIALLD> 35[105|26 |4 |14 6 | 79| - 2 - 5 2
o

MeTta Ta 3aBJaHHSA OCBITHLOI KOMIIOHEHTH


https://org2.knuba.edu.ua/course/view.php?id=3843

Mera kypcy:

- hopMyBaHHS y MallOyTHIX (haxiBIIiB 3 TETUIOra30MOCTaYaHHs Ta BEHTHIIALIT y Tamy3i apXiTeKTypH Ta
OymiBHUIITBA 0a30BUX 3HaHb 3 (I3WKW JJIA PO3B’SI3yBaHHs 3aaad y npodeciiiHiid AisUTbHOCTI Ta
¢bi3uKO-TeXHIYHOTO (POPMYITIOBAHHSA 3aj1a4 Taly3i;
- 03HAHOMJICHHS CTY/ICHTIB 3 OCHOBHUMU (PI3WYHUMHU 3aKOHAMHU, 32 SIKUMH B1A0YBaIOTHCS MPOIIECH Ta
SBUIIA HABKOJIMIIHBOTO CBITy, HEOOXIJHMMHU TIpU aHadi3l CKIAIHMUX CIEIiali30BaHUX 3a/a4
YTBOPEHHS Ta BUKOPUCTAHHS TEIJIOBOI €HEprii, 110 reHepyeThCs TPAAULIHHUMU Ta HETPaAuLIHHUMU
JpKepenamMu (30KpeMa BiIHOBIIIOBAHHUMH ),
- PO3BUTOK JIOTIYHOTO Ta aHAIITUYHOTO MUCJICHHSI,
- TABHUILEHHS 3araJIbHOTO PiBHS HAyKOBOI KYJIbTYpH;
- PO3BHUTOK Y CTYJICHTIB 3JJaTHOCTI JI0 CAMOOCBITH.
3aBaanHsa kypcey : OCHOBHMUMH 3aBIaHHSIMH, 1[0 MAlOTh OyTH BHUPINICHI B MPOILEC BUKIAJaHHS
JTUCIUILIIHY, € TEOPETUYHA Ta MPAKTUYHA MMIITOTOBKA CTYJICHTIB 3 MUTaHb:

1. ®i3uYHUX OCHOB MEXaHIKH.

2. MonekynsapHoi (i3UKH 1 TEPMOIUHAMIKH.

3. Enextpuku Ta MarHeTusmy.

4. KonuBaHb Ta XBUJIb. XBUJIbOBOI ONTUKH.

5. EnemenriB kBaHTOBOI (hi3uKH Ta Bi3uKH sapa.

KomnerenTHOCTI 3100yBa4iB 0CBITHBOI MPOrpaMu, M0 (POPMYIOTHCH B
pe3yJibTaTi 3aCBOEHHS OCBITHBOI KOMIIOHEHTH

IIporpaMHi KOMIIETEHTHOCTI

31aTHICTE  PO3B’SAI3yBaTH  CKJIAJHI
OyZIBHUIITBA Ta IMBUIBHOI 1HKEHEPII.

InTerpaianna crieniaii3oBaHi  3ajadi

KOMIIETeHTHICTh

Ne | IIporpamui pe3yabTatu | 3arajabHi komnereHTHOCTI (3K);

3/ | HABYAHHA daxoBi komnereHTHocTi (PK)

1 PHO1. 3acrocoByBatu ocHoBHi | 3KO1. 3maTHicTe 10 aOCTpakTHOrO MHCICHHS, aHAII3y Ta
Teopii, METOAW Ta TPHUHIUIHN | CHHTE3Y.
MaTeMaTHYHUX, npupoannunx, | 3K02. 3nanHa Ta po3ymiHHS mnpexmeTrHoi obnacti Ta
COIiaTbHO-TYMaHI TAPHUX Ta | mpodeciitHOl AisTEHOCTI.
eKOHOMIYHMX Hayk, cydacHi | 3K06. 3patHicTh 10 moOIIyKy, OOpOOJICHHS Ta aHaji3y

MOJIeNli, METOAM Ta MPOTrpaMHi
3ac00M TIATPUMKHU TIPUAHATTS
pitieHs JUIS pO3B’sI3aHHs
CKJIQJIHUX 3a/a4 OyJiBHMIITBA Ta
LIUBUIBHOT iHXXeHepil.

iH(popMaIlii 3 pi3HUX JKEpel.

3K10.3natHicTh 30epiraTdé Ta NPUMHOXYBAaTH MOpaJbHI,
KYJBTYPHI, HAYKOBI I[IHHOCTI 1 JJOCATHEHHS CYCIiJIbCTBA Ha
OCHOB1 pO3YMiHHSI iCTOpIi Ta 3aKOHOMIPHOCTEH PO3BHUTKY
mpeaMeTHoi obacTi, i micus y 3aranbHiid CUCTEMi 3HaHb PO
MPUPOAY 1 CYCHINBCTBO TA y PO3BUTKY CYCHIJILCTBA, TEXHIKH
1 TEXHOJNOTiH, BHKOPHUCTOBYBAaTH pi3HI BUaW Ta (opMu
PYXOBO{ aKTHBHOCTI JUII aKTUBHOT'O BiJIIOYMHKY Ta BEICHHS
3J0pPOBOI'0 CIOCOOY KUTTSL.

®KO01. 31aTHICTh BUKOPHUCTOBYBATH KOHIICNITYJIbHI HAYKOBI
Ta MPAaKTHYHI 3HAHHS 3 MaTEeMaTHKH, XiMil Ta (Qi3uKud Is
pPO3B’sI3aHHS CKJIAaIHUX MPAKTHYHHX 0OpolieM B ramysi
Oy/JIBHHUIITBA Ta [IUBLILHOI IH)KEHEPII.

®K14. 3naTHICTh pO3paxoBYBaTH Ta aHANI3YBaTH MPOIECH
TEIIOMaco0OMiHy, TiAporaso- i aepoAWHAMIKH 3 TOTJIALY
¢$yHIaMeHTanbHUX (PI3MYHMX 3aKOHIB, IPUHIMUIIB i 3HAHb.




PHO7. BukonyBatu 30ip,
IHTEepIpeTalio Ta
3aCTOCYBaHHS IaHUX, B TOMY
YuCal 3a PAaxyHOK IIONIYKY,
00poOKH Ta aHami3y
iHpopMarii 3 pi3HUX JKEpelL.

3K11. 3gaTHICTh CKJIAAAaTH TEKCTH, POOMTH Mpe3eHTauii Ta
MOBIIOMJIGHHS JUIA ayauTopii Ta IIHPOKOTO 3araily
JICpKaBHOKO Ta (a00) IHO3EMHUMHU MOBaMH.

®KO01. 3gaTHICTh BUKOPHCTOBYBATH KOHLIENTYalbHI HAYKOBI
Ta MPaKTHYHI 3HAHHSI 3 MaTeMaTHKH, XiMmil Ta (Di3ukw| mys
PO3B’sI3aHHS CKIAQAHUX TPAKTUYHUX IPOOJIeM B Talysi
OY/JIBHUIITBA Ta IIUBLILHOI IHXKEHEPII.

®KO04. 3gaTHicTs 00MpaTH 1 BUKOPHCTOBYBATH BiAMOBiAHI
oOjamHaHHS, Marepiany, IHCTPYMEHTH Ta METOOu JJIs
MPOEKTYBaHHS Ta peawi3alii TEeXHOJOTIYHUX MPOLECiB
OyaiBeTHLHOTO BUPOOHUIITBA.

®K13. 3patHiCTP  BOPOBAKYBaTH  albTepHATHBHY
CHEPreTUKY, BAKOPUCTOBYBATH BTOPUHHI €HEPTOPECYPCH IS
IHHOBAII{HOTO PO3BHUTKY I1H)KCHEPHHUX CHCTeM Oy[iBenb 1
CIOPYJ 3 METOI0 €KOHOMIT AIMBHO-€HEPTEeTUIHUX PECypCiB
1 3MCHIICHHS HETaTHBHOIO BIUIMBY HA HAaBKOJHIIHE
NPUPOJIHE CEPETOBHIIIE.

PHOS. PanionansHo
3aCTOCOBYBaTH cydJacHi
OymiBenbHI MaTepianm,

BUpPOOM Ta KOHCTPYKIIi Ha
OCHOBI1 3HaHb MPO iX TEXHIYHI

3K06. 3pmatHicTh 10 TMOMIYKY, OOpPOOJICHHS Ta aHami3y
iH(hopMarItii 3 pi3HUX HKEpe.

®KO1. 31aTHICTH BHKOPUCTOBYBATH KOHIETITYalIbHI HAYKOBI
Ta MPAaKTHYHI 3HAHHS 3 MaTEMaTHKH, XiMil Ta (i3uku Jis
PO3B’S3aHHS CKIQMHUX MNPaKTHYHHX MpodieM B ramysi
OyIIBHHUIITBA Ta IUBIIIEHOI IHXKEHEIi.

XapaKTEPUCTUKHU Ta

TEXHOJIOT1}0 BUTOTOBJICHHSI.

PesyabraTn HaBuyaHHd | 3araabni komnerenTHocTi (3K);

BU3HAYEHI yHiBepCI/ITeTOM ®axoBi komneTenTHOCTI (PK)

PHI15. Osonoxinns | 3K05. 3narHicTh BHKOpHCTOBYBaTH iH(popMamiliHi  Ta
HABUYKAMU e()EKTUBHO KOMYHIKAI[ii{HI TEXHOJIOT1].

TIPaIiOBaTH camocrtiiino | 3K06. 3patmicte 10 momyky, 0OpoOIeHHS Ta aHali3y
(KypcoBe Ta JHTIIOMHE iH(pOopMaIliil 3 pi3HUX JKEpel.

NPOEKTYBaHHs) abo B TIpyIi
(;maGoparopHi pobortu,
BKJIIOYAIOUU HaBUYKU
JiJepcTBa IpU iX BUKOHAHHI),
BMIHHS OTpUMAaTH Oa’kaHHi
pe3ynbTar B yMOBax
0OMEKEHOI0 Yacy 3 aKIIEHTOM
Ha npodeciiHy CyMIIHHICTb 1
BUKITIOYECHHS MOYKJIMBOCTI
riariaty

®KO01. 31aTHICTh BUKOPHCTOBYBATH KOHIIENTYallbHI HAYKOBI
Ta TMPAKTHYHI 3HAHHS 3 MaTEeMaTHKH, XiMil Ta Qi3ukud i
pPO3B’sI3aHHS CKJIAQJHUX MPAaKTHYHHX MpobdieM B ramysi
Oy/IBHUIITBA Ta [IMBUILHOI IHXKEHEPII.

®K14. 3naTHicT pO3paxoByBaTH Ta aHANI3yBaTH HPOLIECH
TerIoMacooOMiHy, TiAporazo- i aepoJUHAMIKU 3 TOTIIATY
¢dbyHIaMeHTanbHUX (I3MYHHUX 3aKOHIB, IPUHITUITIB 1 3HAHb.
®K15. 31aTHiCcTh IPAIFOBATH 3 T€0/IE3NYHIMH ITPUIIATIAMH T
BHKOPHCTOBYBATH TororpadivHi MaTepianu npu
MPOSKTYBaHHI Ta 3BEJCHHI 00 ’€KTIB OyJiBHHMIITBA Ta
IHKEHEPHUX MEPEXK.




3mMmicT Kypcy

3microBuii Mmoayuab 1. Mexanika
Jlekuis 1.
Tema 1.1. Kinemamuka
Beryn o kypey o¢isuku. Ilpeamer ¢izuku. 3B’s30K ¢i3uku 3 iHIIMMU Haykamu. B3aemo3B’s30k
¢i3uku Ta TexHiku. CTpyKTypa Ta MeTa BUKJIaAaHHsA Kypcy (izuku. Metonu (i3uyHUX JTOCITIIKEHD.
MixHapoaHa cucTeMa OJAMHUIIb.

[Ipenmer Mexaniku. Knacuuna, penstuBicTChbKa Ta KBaHTOBAa MeXaHIKM. MarepiajibHa TOUKa,
abcomorHo T1Bepae Tino (ATT), cyminene cepenosumie. [Ipoctip Ta wac. Cucrema BiAJiKy.
TpaexTopis, mepemilmeHHs, NUsIX. MHUTTEBa MIBUIKICTH, JiHIMHE NpuckopeHHs. HopmanpHe Ta
TaHTeHI[iaJIbHEe TPUCKOpeHHA. PiBHAHHS pyXy MarepianbHoi Touku. [locTynanpHuii Ta oO6epTanbHui
pyxu. Ctyneni ButbHOCTI pyxy ATT. PiBHAHHS pyXy TOYKH 1o Koiy. KyToBa MIBUIKICTE Ta KyTOBE
NPUCKOPEHHS. 3B’S30K JIIHIKHUX Ta KYyTOBHX XapaKTEPHCTHUK MpH pyci mo koiy. Knacudikamis
MPOCTUX PYXiB.

Tema 1.2. Ocnosu ounamixku

npo Macy. [lonsarra cumu. Imnynec Tina. 3akonu HeroToHa. IHepuianbHi cuctemu Bimiky. Cuiu
iHepii. 3aKOH JMHAMIKM CUCTEMH MaTepiaabHuX To4oK. LleHTp Mac. 3akoH 30epekeHHs IMITYIIbCYy.
PiBHsiHHS MeniepchbKoro Uit pEakTUBHOTO PYXY.

MowmenT cunmu. MomenT inepuii. Moment immynbcy ATT. Teopema Ilteiinepa. 3akoH AUHAMIKK
oOepranbHOoro pyxy. YmoBu piBHoBarm ATT. IlenTp TskiHHA. 3akoH 30€peXeHHS MOMEHTY
IMIyJIbCy. YSIBJICHHS PO TiPOCKOIIH.

Tema 1.3. Enepcia ma poooma

[TonsTTst eneprii. MexaniuHa enepris. Pobota B MexaHini Ta moTyxHicTh. KiHeTnyna eHepris
MOCTYNAILHOTO Ta 00epTaibHOrO pyXiB. [loTeHianbHa eHepris npyxHoi aedopmarrii.

['paBiTaniiina B3aeMo/1isl. 3aKOH BCECBITHBOTO TsKIHHS. HanpykeHicTh Ta HoTeHI1a] rpaBITalifHOro
nojs. 3B'I30K HANPYKEHOCTI TIpaBiTalliifHOro mnois 3 mnoreHmiagoM. [loTeHuianbHa eHepris
rpaBitaniiHoi B3aemonii. IloTeHuianbHI CHUIM Ta KOHCEPBATHMBHI CUCTEMM. 3aKOH 30€pe’KeHHS
MexaH14HO1 eHeprii. [IpyHuii Ta HenpyXHUHN yAapH TiJ1 Ta YACTHHOK.

Tema 1.4. Enemenmu mexaniku cyyiibHux cepeoosuy

EnemeHTH MeXaHIKM CYLUIBHUX cepeJoBHI. MeXaHI4Hi BIACTUBOCTI TBEPAUX TiI, PIIUH Ta Ta3iB.
Bunu nedopmariii, npyxHicTe Ta noB3ydicTb. 3akoH ['yka. JlamiHapHa Ta TypOyJaeHTHa Teuii.
[upkynsauis. Cun B’si3k0oro Tepts. PiBHsAHHA Hepo3puBHOCTI Ta bepHynii uis cTamioHapHoi Teuii
171eaTbHOT PITUHU.

Teuis pinuH Ta rasiB mo Tpybax. Pyx TBepaux Tia y piiuHax Ta raszax. YsBJIEHHS HpPO TEOPikO
nonioHocti. @opmyina [lyaseiins. Pyx Tin B pinunax ta razax. Kpurepiit Pelinonbca.

*Tema 1.5. Enemenmu cneyianvhoi meopii ionocnocmi

[TpuHIMIT BIAHOCHOCTI KJIaCM4HO1 MexaHiku. [lepeTBopenHst koopauHat [anines Ta iX iHBapiaHTH.
[TepenymoBu CTB. Ipunuun BigHocHocti CTB. Ilpunnun ineapiantHocti CTB. IleperBopenHs
koopauHat Jloperma. PemsituBictebka dopmyna qonaBaHHs mBUAKOCTeH. CKOpOYSHHS JOBKHUH Ta
CTHOBUIbHEHHS IIHHY Yacy. OCHOBHHUH 3aKOH PENATUBICTCHKOI AUHAMIKHU. PelsaTUBICTCHKUI IMITYJIBC.
3pocTaHHs Macu pyxoMux Tul. B3aemo3B's30k Macu Ta eHeprii

3micToBHUIT MoAy b 2. EnekTpuka Ta MarueTusm
Jexuis 2.
Tema 2.1. Enekmpocmamuka
Enextpuzauis Tin. 3akon Kymona. JlienekTpuyHa NpPOHHMKHICTH ceperoBuiia. HampykeHicTb
€JIEKTPUYHOTr0 Mo, NpuHuun cyneprno3uii. [lone ToukoBoro 3apsay. Cunosi miHil nond. IloTik
BEKTOpa HaIPY>KEHOCTI esleKTpocTaTnyHoro nouis. Teopema ["aycca. 3actocyBanns Teopemu ["aycca.



[Torenmian enekrpoctarnyHoro nois. I[loTeHuian ToukoBoro 3apsiay. EKBINOTEHIIaIbHI MTOBEPXHI.
Pisauns  motenmianmiB. PobGora mo mepeHeceHHIO  3apsmay. IloTeHiianpHUN  XapakTep
€JIEKTPOCTATUYHOTO TOJIA. 3B'I30K HANPYKEHOCTI €IEKTPOCTATUYHOTO OIS 3 MOTEHIIATIOM.
Enextpuunuii numons. Junons B ogHOpigHOMY 1moii. Jumons B HeogHopimHoMy modi. [lomspHi Ta
HETOJISIPHI J1ieNeKTPUKHU. [lieNeKTpUKH B €IEKTPUYHOMY I0Ji. XapaKTEePUCTHKH TOJISIPHU30BAHOTO
CTaHy JieJNIeKTpHKiB. BekTtop enexkrpuyHoro 3mimeHHs. (OcoOJMBOCTI CETHETOCIICKTPHKIB.
[TpoBiAHUKHM B €NEKTPOCTATUYHOMY MOJi. EJeKTpoeMHICTh NpoBiAHMKA. €MHICTH KOHJEHCATOpA.
3'enHaHHd  KOHAeHcaTopiB.  EHepris  3apsypkeHoro  KoHjeHcartopa. ['yctmHa — eHeprii
€JIEKTPOCTATUYHOTO TTOJIS.

Tema 2.2. Enexmpuunuii cmpym

Cuna ta ryctuna crpymy. [locriitamii enekrpuunmii ctpym. EPC mkepena crpymy. 3akoH Oma uist
OJHOPIAHOT NiITHKU Kousia. Omip MpoBiAHKKIB. 3'€THaHHS pe3ucTopiB. 3akoH OMa Juisi 3aMKHYTOTO
kona. barapei enemenTiB xuBneHHs. Posramyxeni enekrpuysi kona. [Ipasuna Kipxroda.

PoboTa Ta mOTYXHICTh €IEKTPUUHOTO cTpyMy. 3akoH Jlxoyns-Jlenuna. CTpyMm uepes eNneKTpOIIiTH.
3akoHu enekTpoisizy. CTpyM B razax. Tumm ra3oBux po3psiiB. YABIEHHS Mpo I1a3My. ABTO- Ta
TEepPMOEIEeKTpOHHA eMicis. EnekTpoBakyyMHi Mpuiau.

Tema 2.3. Maznimocmamuka

MarsuiTHe 1ToJie Ta HOTO XapaKTepUCTUKU. 3akoH Amrnepa. Bekrop MaraiTHOI iHaykii. MaraiTHAN
MOMEHT KOHTypa 31 ctpyMoM. KoHTyp 31 cTpymoMm B omgHopigHomy moii. KoHTyp 31 cTpymom B
HeoHOpiqHOMY o, Cuna JlopeHma. Pyx 3aps/KeHUX 4acTHHOK B OJHOPiMHOMY moii. [lpuHImmn
poGotu enektpoaBuryHis. 3akoH bio-CaBapa-Jlannaca. MarsitHe noJje npsiMOJIiHIHOTO IPOBITHUKA
31 CTpyMOM. MarsiTHe 1moJie KOJIOBOTO MPOBiIHUKA. B3aemomis cTpymiB. 3aKOH MOBHOTO CTPyMY.
3acTocyBaHHS 3aKOHY IIOBHOTO CTpyMy. BuxpoBuii xapaktep MarHiTHoro mous. [lia- Ta
napaMarHeTHKH. MarHeTMKM B MarHiTHOMY Toji. XapakTepUCTHKH HaMarHiyeHOTO CTaHy.
Hanpyxenicts MartiTHoro noiis. Oco0nuBocTi (hepoMarHeTukiB. BukoprcTanHs MarHiTHUX MOJIB.
Tema 2.4. Enekmpomazcnimui saeuuia

[Torik BekTOpa MarHiTHOi iHIyKLii. Po60oTa mo mepemilieHHI0 KOHTypa 31 CTPYMOM B MarHiTHOMY
nosi. 3akoH Papanes Ui siBUILA ejekTpoMmarHiTHoi iHaykuii. IlpaBuno Jlenma. I'enepatopu
€JIEKTpUYHOTO cTpyMy. 3akoH ['eHpi /s sBuIa caMoiHaykii. [HAykTHBHICTH KOHTYpa. [Iponecu B
KOJIax 3 IHAYKTUBHICTIO. B3aemoinnykuis. Tpanchopmaropu. Eneprisg kontypa 31 ctpymom. O6'eMHa
I'YCTHHA €Heprii MarHiTHOTO MOJIs.

3microBHuUIT MoayJb 3. MosekyJsipHa ¢izuka Ta TepMOANHAMIKA
Jlekuis 3.
Tema 3.1. Enemenmu cmamucmuyHoi Qizuku
AToMHO-MoOJIeKysipHa  OygoBa pedoBMHU. CTaTUCTUYHUN Ta TEPMOJIMHAMIY-HUM  METOIN
JOCHIJKeHHs. MaKpOCKOMIYHI CTaHM Ta mapaMeTpu. MoeKyaspHO-KIHETUYHA Teopis PEeUOBHHHU.
Ineanbuwmii ra3. PiBHSHHS cTaHy 1AealbHOTO ra3y. ['a30Bi 3aKOHH.
Enepris Mosnexy Ta i po3mo/is 3a CTYNeHsIMHU BUIBHOCTI pyXy. AGcomtoTHa Temneparypa. Posnoain
MakcBesia MOJIeKyJ 3a iX IMIBHAKOCTAMHU. XapaKTepUCTUYHI IIBUJIKOCTI MoJieKyl. bapomerpuuna
¢dopmyna. Posnozin bonbiivana gactuHOK B cuioBoMy noui. Cratuctuka Makcsemna-bonbiMana.
3ITKHEHHSI MOJIEKYJ, MOJeNb 3ITKHEHb. CepeHsl JOBXKUHA BUIBHOTO MpoOiry mMosiekyin. TexHIdHui
BakyyM. [loBeniHKa rasiB 3a yMOB HU3bKOT'O TUCKY. BakyyMHa TexHika.
Tema 3.2. Ocnosu mepmoounamiku
Buytpimnus eneprig cucremu. Termora Ta pobota. PozpaxyHok poOOTH B MOJIEKYJSIpHIM (i3uili.
Temnoemuicts. Kinbkicts Terotu. Ilepiie Hauano tepmoauHamiky. TepMOAMHAMIUHI JiarpaMu.
[3omporecu B razax. PiBuanus aniabatu. @opmyna Maiiepa. TeroemHicTs ra3is Ta ii TemreparypHa
3anexHicTb. OOOpPOTHI Ta HEOOOPOTHI MpolecH. TepMOAUMHAMIYHI ITUKIIH, IIUKIA TETUIOBUX MAIIKH.
Teruouit neuryH. ukn Kapno ta fioro KK/I. Extpomnis. pyre Hauano tepmoanHaMiki. CTaTUCTHYHE
TIIyMa4yeHHs JIpyroro Hayana tepMmoauHamiku. @opmyna bonbiivana amst entpomnii. Teopema HepHera
(TpeTe HaYaIO0 TEPMOAUHAMIKH).
Tema 3.3. Peanvni monekyaapHi cucmemu



Peanbhi razu. PiBuanus Ban nep Baambca. [3otepma Ban nep Baanbca. MeracTtaGinbHi CTaHU.
Kputnunuii ctan Ta KpUTHUYHA TemIiieparypa. 3piUkeHHs ras3iB. Bosoricte mnoBiTpst Ta il
BUMIPIOBAHHS: TIrpOMETp, acHipaliiiiHuii ICUXPOMETP.

Cwin Ta OTEHIIaJIbHA €HEPTis MIKMOJICKYJIIpHOT B3aeMoii. ArperatHi ctaHd pedyoBUHU. [ToHATTS
dazu B MonekyisipHid ¢izuii. PazoBi mepexoam mepiioro poay. Pa3omi mgiarpamu. PiBHSHHS
Knaneiipona-Knaysiyca. [Totpiitna Touka. ®a3oBi nepexoau apyroro poay. Pimunu Ta amopdHi Tina.
[ToBepxueBuii Hatar. KoedilieHT moBepxHEBOro HatAry. 3MouyBaHHs. KpaeBuil KyT 3MO4yBaHHS.
Kanimsipanii Tuck (popmyna Jlamnaca). KaminsipHi siBuia. Y siBIeHHS PO aJcopOIIito Ta TOBEPXHEBO-
AKTUBHI pEYOBUHH.

3micToBHUI Moay.1b 4. Pi3uKa KOJMBAJBHUX i XBWJIBLOBHUX NpoueciB, onTHKa. OcHOBH
KBaHTOBOI (izuku Ta Pizuka saapa

Jeknin 4
Tema 4.1. Mexaniuni ma enexmpomazHimui KOJ1UBAHHA
KomuBanbni mpouecu Ta cucrtemu. lIpyKUHHMHA MasTHUK, (I3MYHHNA MAasTHUK, €JICKTPHYHHUMA
konuBalinpHUil KOHTYp. Judepeniiianbae piBHIHHA rapMOHIYHUX KONUBaHb. [lepeTBopenHHs eHeprii
IpY TApPMOHIYHUX KOJMMBAaHHAX. [10JaHHS TapMOHIYHUX KOJUBaHb B KOMIUIEKCHIN Gopmi. JlomaBaHHs
OJIHOHANPAMJICHUX KOJMBaHb. buTTs. JlonaBaHHS B3a€MHO NEPIEHAUKYIAPHUX KOJuBaHb. Dirypu
Jliccaxxy. JludepeHmiasibHe PpIiBHAHHS BUIBHUX 3TacaloyuX KOJWBaHb Ta MOro po3B’S30K.
XapakTepUCTUKU 3racaHHs: JIeKPEeMEHT 3racaHHs Ta JiorapuMiYHMHA JEKpEMEHT 3racaHHs.
Anepioguysi npouecu. Bumymieni konuBanHsa. AUX BUMYIICHHX KOJIMBaHb. SIBHINE pEe30HAHCY Ta
HOTO POJIb B TEXHiIll. ABTOKOJIMBAHHS.
Tema 4.2. Mexaniuni ma eq1ekmpomazHimui Xeui
3aranbHi 3aKOHOMIPHOCTI XBHJILOBUX MporieciB. [10310BxkHI Ta momnepeuHi XBuili. PIBHSHHS MIIOCKOT
MOHOXPOMATHYHOI CHHYCOiganbHOi XBwii. [lIBHIKicTh MeXaHIYHMX XBHJIb B ra3zax, pilMHax Ta
TBepaux Tinax. [ToTik eneprii xBuii (Bektop YMmoBa). Crosui xBudi. Edexr Jonmnepa.
3BYKOB1 XBWJI, iX OCHOBHI XapaKT€PUCTUKH (TY4HICTb, TOH, T€MOp, HOpIr YYyTJIMBOCTI, MOPIT
601b0BUX BiUyTTiB). O0IaCTh YyTHOCTI (JiarpamMa 4yTHOCTI). 3akoH BebGepa-DexHepa. YnbTpa3sByk
Ta 1HQpa3Byk. SBume pesepOepauii. JudepeHmianbHe piBHSIHHS €JIEKTPOMArHITHOI XBHJIL
Hocnimxenns 'epua. Bextop [loiitHTHHTA.
Tema 4.3. Xeunvosa onmuxa
['eomerpuuHa ontuka. Po3paxyHok ontuunux cuctem. [lo6ynoBa 300pakeHb B JTiH3aX Ta JA3epKanax.
Iarepdepenuis csimia. dudpaxuis cBitna. YacoBa korepeHTHICTh. IIpocTopoBa KOre€peHTHICTb.
Inrepdepenuis Ha rutacTuHi Ta KiauHi. [HTeppepomerpu. 3actocyBanHs iHTepdepenuii. I[Tpunimn
['tolirenca-Openens. dudpakuis Ppenens ta Dpaynrodepa. Meron 3o Dpenens. dopmyna
mudpakuiinoi pennitku. Audpaxiis Ha kpuctaiaiuHii pemitui (Gopmyna Bynsda-bperris).
Po3pinbHa 37MaTHICTH ONTUYHUX TPUIAAIB. YsBIEHHsS mpo rosiorpadito. Ilomspusaris cBiTia.
[TnockomnonsipusoBane ciTio. [lonsgpu3sanis npu Bi1OMBaHHI Ta 3aJIOMJIEHHI1 cBiTiIa. 3akoH bprocrepa.
[Toxgsitine mpoMeHe3anoMiieHHs B kKpucTtanax. [lomspuzariiiai nmpuctpoi (crona CtoneroBa, mpu3mMa
Hikons, nonspoinui miiBku). 3akon Mamoca. IlItyyna anizorpomis. Edext Keppa. 3actocyBanus
MOJISIPU30BAaHHOTO CBITJIA B TEXHIIT.
Tema 4.4. Keanmoea onmuka
TemnuioBe BUITPOMIHIOBaHHS Ta JifoMiHecHeHIlis. CreKkTp BUIIPOMIHIOBaHHS a0COJIFOTHO YOPHOTO Tijia
(AYT). BumnpoMiHIOBaHICTb, CHEKTpajbHAa IMOIIMHAIbHA Ta CIEKTpajJbHAa BHUIIPOMIHIOBAJIbHA
3/IaTHICTh. 3aKOHHU TEIJIOBOTO BHUINpOMiHIOBaHHs: 3akoH Kipxroga, 3akon Credana-bonpiimMana ta
3aKOH 3MilleHHs1 BiHa. YTpynHeHHs KIacH4HOI Teopii TEemIoBOro BUIPOMiHIOBaHHs. KBaHTOBa
rinore3a [Inanka Ta popmyna [Inanka ansa cnekrpa AUT. OnTuuna mipoMerpis.
3oBHiHIN poToedekT. 3akoHU 30BHIIIHBOTO oToedekry. PiBusuus Eitnmrelina st poroedekry.
Bukopucranns ¢potoedekty B TexHiui. Maca ta imnyssc potona. Citinosuii THck. Edext KomnTona
Ta HOoro moscHeHHs. KopmycCKynasipHO-XBMIIbOBUM Ayalli3M €JeKTPOMAarHiTHOIO BHIIPOMIHIOBAaHHS

(KXA).



Tema 4.5. Teopia amoma

KXJI marepii: rimote3a Ta ¢popmyna ne bpoitnst. CriiBBigHOmIEHH HeBU3HaYeHoCTe [ eiizenOepra ta
XBWJIBOBI BJIACTHBOCTI MIKPOYACTHHOK. ['paHMIli 3aCTOCOBHOCTI KJIACHYHOI MeXaHiku. PiBHAHHS
[peninrepa. XBuiaboBa GyHKIIis Ta 11 piznunuii 3micT. [Ipukitanm po3paxyHKy MOBEIIHKH €IEKTPOHA
B HaWmpocTimux noisx. Teopis bopa. 3acrocyBanus piBHsHHsa Illpeminrepa no atoma BOIHIO.
KBanToBi uncna Ta ix (Qi3WyHUN 3MICT: TOJIOBHE KBAHTOBE YMCIIO, OpOiTalbHE KBAHTOBE YHCIIO,
MarHiTHe KBAaHTOBE YHCIIO, CIIHOBE KBaHTOBe uncio. CHEKTp aromMa BOJHIO Ta BOJHEMOIIOHHX
aromiB. [Ipuamun Ilaymi. Mariuai yucna. [lpuaiunu noOymoBu Tabnuii eaemMeHTiB MeHaeneea.
OnTtuyHi Ta TIMOMHHI eNEeKTpOHU. PeHTreHiBcbki cmnektpu aromiB. Popmymna Mosm s
XapaKTEPUCTHYHOTO PEHTTEHIBCHKOTO CrieKTpy. DizuyHa mpupoaa XiMidyHOro 3B's3Ky. EHepreTnysi
piBHI Ta CHEKTpPH MOJICKYyl. Pe3oHaHCHE MOTTWHAHHS, CIOHTAaHHE BUIPOMIHIOBAHHS, BUMYIICHE
PE30HAHCHE BUIIPOMIHIOBAHHSI.

Tema 4.6. Aopo ma adepui npouyecu

Cknan sapa. CumBoriuHe 300pakeHHs sijep. Posmip saep. [3oTonm. Snepni cwim. Moneni siaep.
SAnepni peakuii. MexaHi3Mu Ta Kiacudikaiis siIepHUX peakiliii. 3akoHH 30epe eHHs B SACPHHUX
peakiisx. BukopucranHs pagioakTUBHHX 130TomiB. PamioakTuBHUN po3naa. 3aKOH paJioaKTUBHOTO
po3naay. AKTHBHICTh HYKJIiTy. 3aKOHOMipHOCTI aiba- Ta 6era-posmanis. HelitpuHo. YacTuHku Ta
anTHyacTUHKU. CydacHa (i3u4yHa KapTHUHA CBITY.

Tema 4.7. Aoepna enepeemuka ma 6e3nexka

Hedexr macu simep Ta eHepris 3B's3Ky saep. [[Ba 1LIsIXu oJep)KaHHS BHYTPIIIHBOSIEPHOT CHEPrii.
JlanmroroBa peakiis momiry sgep. SnepHi peaktopu. Peakmii cunTedy aromumx sgep (TSC).
[IpoOnemMu KepoBaHOTO TEPMOSICPHOrO cUHTE3y. llepeBarn Ta HENONIKH SIIEPHOI CHEPreTHKH.
B3aemogist pagioakTHBHUX BUIIPOMIHIOBaHb 3 PEYOBHHOIO Ta 0i0JIOTIYHUMH 00'ekTamu (pajiariina
CTiliKiCTh MaTepiaiiB, 010JI0T1UHA Jisl 10HI3YIOYHX BUIIPOMIHIOBaHb). 3aKOH norinuHanHA. [lornunyTa
71033, eKCTO3WIidHa /1032 Ta Oi0JIOTiYHA EKBiBaJICHTHA J03a ONpOMiHEHHA. Meronu peectparii
Pagi0aKTUBHHUX BUIPOMIHIOBAHb.

3arajJLHuM 00CHAT JIeKIii 8 roa

[pumirka. BiamoBigHo 10 HABYATHHOTO IUIAHY CIIEIIabHOCTEH Ta CHemiati3amiii, I SKUX po3poOiicHa JaHa
poboua mporpama 3 ¢i3uku, B GOpMyBaHHI OCBITHRO-KBaTi(DiKAIIHHIX BUMOT JI0 CIIEI[iaicTa B Maii Mipi IpUiiMarOTh
yuacTh JesKi pO3JUIH Ta OKpeMi TeMH Kypey ¢izuku. Taki Temu B poOouUiii mporpami Bil3HAYEHI CHMBOJIAMHE «*» Ta «**»,
1110 O3HAYaE:

e *- TeMy YHTa€ BUKJIAJa4 B CKOPOUEHii GopMi Ui 03HAOMIICHHS;

e **. Tema BUJIYYA€ThCS 3 MPOrPaMU, BOHA HE BHKJIAJAE€THCS B JICKIIHHOMY KypCi, Ta HE BAHOCHUTHCSI Ha ICITUT.



Temu NPpAaKTUYIHUX 3aHATH

Ne Haspa temu Kinpkictb
TOJMH
1 cemecTp
3micToBHUI Moayab 1. MexaHika

1 KinemaTtuka nmocrynaibHoro pyxy. I'padiune npeacTaBiieHHs pyXiB.

Kinematuka oOepranbHOrO pyxy. 3B'SI30K JIHIHHUX Ta KYTOBHUX 1
XapaKTEPUCTHK MPH PYCi MO KOITy.

2 3akonu HetoToHa. JlmHaMika MocTynaibHOTO pyxy. JJuHamika o6epraabHOTo 1
PYXy.

3 3acTocyBaHHS 3aKOHIB 30€pEKCHHSI 10 MEXaHIYHUX CUCTEM 1 SBHIII. 1

4 3akon [I'yka. Cumm mnpyxksocti. [igpo- Ta aepocratuka. PiBHSHHS 1
Hepo3puBHOCTI Ta bepHysti. Cuiu B S3K0ro TepTsl.
3micToBHUI MOaYyJIb 2. EjleKTpHKa Ta MarHeTH3M

5 3akon Kynona. Hampyxkenicte Ta moteHmian. Teopema [aycca Tta ii 1
3aCTOCYBAHHS.

6 Enextpuunmii qumonb. 3’enHaHHS KOHAEHcaTopiB. EHepris 3apsmkeHOro 1
KOHJIeHCaTopa.

7 Enextpuunmii  ctpym. Po3paxyHOk mapamerpiB = eNeKTpUYHHX  KiJl.
Po3paxyHok 6arapeil KOHAEHCATOPIB, PE3UCTOPIB Ta €IEMEHTIB YKUBJICHHS. 1
[ToryxHicts ctpymy. [Ipasuna Kipxrodga.

8 3akon Ammepa. KoHTyp 3i ctpymom B oaHopinHomy moini. Cumna Jlopenna. 1
Pyx 3aps/KEeHUX YaCTUHOK B OTHOPITHOMY TOJI.

9 3aKOH MOBHOTrO CTpyMy. MarHeTHKU B MarHiTHOMY IOJIL. 1

10 | IMorik BekTOpa MAarHiTHOI I1HIYKIIIi. 3akonu ®apanes Tta Ienpi. 1
B3aemoinaykuist. Tpancgopmaropu. EHeprist KOHTypa 31 CTpyMOM.

Pa3zom 10
2 cemecTp
3microBHuUIT MoayJb 3. MoJgekyJisipHa ¢i3zuka Ta TepMOANHAMIKA

11 | 3akonwu imeanpHOrO ra3y. Posmoain Maxkcsena. bapomerpuuna dhopmyna. 1
I3onporniecu B razax. 3akonu Tepmoaunamiku. [{uxn Kapro ta itoro KK/I.

12 | PeanbHi ra3u. IloBepxneBuil Harar. Kaminsphi sBuma. da3zoBi nmepexoau 1
NEPIIOTO POJY.

Monayar 4. KoimBaabHi Ta XBHWJIBOBI mnpouecun. Ontuka. OCHOBH
KBAaHTOBOI i3uku Ta Qi3uKH Aapa.

13 | T'apmoniuHi KonuBaHHS Ta cucTeMmH. JloJaBaHHS KOJNMBaHb. 3racarodi Ta
BUMYIIICHI KOJIMBaHHS. Pe30HaHC B €MEKTPUYHHX KOJIaX. 05

14 | Mexaniuni xBwii. [IBuakicTs, yacToTa Ta ¢aza B XBHUIHOBHX IPOIIECAX. 05
EdexTt [lonmiepa. ’

15 | Po3paxyHok ontrnunux cucteM. [lo0ymoBa 300pakeHb B JTiH3aX Ta I3epKaax.
Hudpaxuiitai pemritku. Ilonspuzamiitni npuctpoi. 3akonu bprocrepa Ta 1
Mamnroca.

16 | 3akonu TemoBoro BunpomiHtoBaHHs. @opmyna [Tnanka mis cnekrpa AYT.
3oBHIHIN doToedekT. Maca Ta imnyisc GoroHa. CiTiioBuit THCK. Edext 1
KomnToHa.

17 | CuiBBimHOmeHHsT HeBU3HaueHocTel ['eitzenOepra. SnmepHi peakiii. 3akoH 1
paJlioaKTUBHOTO po3najy. JledekT Macu siiep Ta eHepris 3B'sI3Ky sJep.

Pazom 6
Pa3om 3a pik 16




Temu 1a60paTOpHHUX 3aHATH

Ne Ha3Ba temu Kinexkicts
TOIUH

Cemectp 1

3micToBuii MoayJib 1. Mexanika

1 | JJaboparopHa po6ota Ne 1.1. BusHaueHHS 3a1€KHOCTI MOMEHTY 1HEpIIii 2
CUCTEMH BiJl PO3MOJLTY 11 MacH BiTHOCHO OCi 00epTaHHS

2 | JlaboparopHa po6ota Ne 1.2. BuznaueHHs1 JuHAMIYHOT B’ I3KOCT1 piIUHA 2
MeTo1oM CToKCca

3 | JIabopatopHa po6ota Ne 1.4. BumiproBaHHsI MPYKHUX XapaKTEPUCTHK 2
MaTepialiB

3micToBHUIT MoAYJIb 2. EflekTpuKka T4 MarHeTusm

4 | JlJabopatopHa po6ota Ne3.1. BuzHadeHHs 1ieJICKTPUIHOI POHUKHOCTI 2
JEJICKTPUKIB

5 | JJaboparopua po6ota Ne3.3. I'panyroBaHHs rajibBaHOMETpa 2

6 | JJaboparopra po6ora Ne 3.4. I'pagyroBaHHs TepMOIIapu 2

7 | JJaboparopna po6ota Ne 3.5. BusHaueHHs TOPU30HTAIBHOI CKIIa0BOT 2
IHAYKIT Ta HAMPYXEHOCTI MarHiTHOTO MOJIs 3emii

8 | Jlaboparopna po6ota Ne 3.8. Busnauenns KKJI tpanchopmaropa 2
Bceboro 16

Cemectp 2
3microBHuUIT MoayJb 3. MoJjiekyJisipHa ¢izuka Ta TepMOANHAMIKA

1 | JlaBoparopHa po6ota Ne2.1. BuzHaueHHs koedillieHTa TOBEPXHEBOTO HATATY 2
PIAVH METO/IOM BIAPUBY KiJIbIIS

2 | JJaboparopra poGora Ne2.2. BusHaueHHs Koedilli€HTa TEIUIONMPOBIIHOCTI 2

TBEPJIUX T1JI METOAOM PETYIISIPHOTO PEXKUMY
3micToBHUIT Moay./b 4. Pi3uKa KOJMBAJBHUX i XBWILOBHX NPOLECiB, ONITHKA.
OcHoBM KBaHTOBOI ¢i3nku Ta ¢izuka saapa

3 | JJaboparopra pobora Ne 4.1. BuszHaueHHs MmapameTpiB 3racaHHs KOJIMBAaHb 2
(b13MYHOTO MasgTHUKA

4 | JJabopaTtopHa poOoTa Ne 4.3. BusHaueHHs IIBUAKOCTI 3BYKY B IIOBITp1 2
METOJIOM CTOSIYMX XBHJIb

5 | Jlabopatopna po6ota Ne 5.2. BuznaueHHs JOBXHHH CBITIOBOI XBHJII 32 2
JOMIOMOT 010 TM(PAKIIHHOT peniTKU

6 | JJaboparopua po6ota Ne 6.3.BumiproBaHHS CBITJIOBOT XapaKTePUCTUKA 2
BEHTHJILHOTO ()OTOENIEMEHTA

7 | JJaboparopna po6ota Ne 7.2. BusHaueHHs kKoedillieHTa MOTTUHAHHS 1
pasloaKTHBHOTO BUITPOMIHIOBAHHSI PI3HUMH MaTepiajJaMu
Bceboro 14
Bceboro 3a pik 30

* JlabopaTopHi poOOTH BUKOHYIOTHCS 3TAHO IpadiKy BUKOHAHHS POOIT, sIKI (OPMYIOTHCS
Kadeporo ISt BIAMOBITHO CIIeliadbHOCTI Ha KOKHUN ceMecTp.



CamocriiitHa po6orta cryaeHra (CPC)

Kine-kicTs roauu

Ne 3/m | Ha3Ba temu
1 Tema 1.1. KinemaTtuka 4
2 Tema 1.2. OcHOBH TUHAMIKH 4
3 Tewma 1.3. Enepris Ta po6oTa 6
4 Tema 1.4. EneMeHTH MEXaHIKH CYIUIBHUX CEPEIOBHII. 4
Buxonanns i 3axuct IKP Nol 20
5 Tema 2.1. EnektpocTtaTuka 4
6 Tema 2.2. EnexTpuuHuii CTpym 5)
7 Tema 2.3. MarniTocraTuka 4
8 Tema 2.4. EnexTpomarHiTHi sBHIIa 4
Bukonanns 1 3axuct IKP Ne2 20
Bceboro roaun 1 cemectp 75
9 Tema 2.1. MonekyssipHO-KiHETUYHA TEOPisi PEYOBUHHU. 4
10 Tema 2.2. OCHOBY TEPMOIMHAMIKH. 4
11 Tema 2.3. PeanbHiI MOJICKYJISIPHI CHCTEMH. 4
Buxonanns 1 3axuct IKP Ne3 20
12 Tema 4.1. MexaHiuHi Ta €I€KTPOMarHiTHI KOJMBaHHS. 4
13 Tema 4.2. MexaHiuHi Ta €IEKTPOMArHITHI XBHIII. 4
14 Tewma 4.3. 'eoMeTprvHa Ta XBUIILOBA ONTHKA. 4
15 Tewma 4.4. KBanToBa onruka 4
16 Tewma 4.5. Teopis aroma 3
17 Tema 4.6. SInpo Ta snepHi npouecu 4
18 Tema 4.7. SInepHa eHepreTuka Ta O6e3neka 4
Bukonanns i 3axuct IKP No4 20
Bceboro ronus 2 cemectp 79
Bceworo 3a pik 154
InguBinyanabhi 3aBnanns (KP)
Ne /m | Ha3Ba Temu
1 @Di3u4Hi OCHOBHM MEXaHIKH
VY BIANOBITHOCTI 3 BUX1ITHUMU JJAHUMH CTYJIEHTY HEOOX1IHO BMITH 3aCTOCOBYBaTH OCHOBHI
3aKOHH JI0 PO3B’SA3KY 33734 3 MEXaHIKH
O6csar — 10 3apau
Metoanune 3a0e3MedeHHs:
@Di3uka. 30ipnuxk 3adau: HaBY. TOCI0. U1 CTYAEHTIB YCIX cClHenialbHOCTeH/
B.I. Knanuenko, [.O. A3naypsH Ta iH..; 3a 3ar.pea. B.I.Knanmuenka. — K.: KHYBA, 2009. —
252 c.
2 Enexkrpuka Ta MarHeTusm.

VY BiAMOBIAHOCTI 3 BUX1THUMH JJAHUMH CTYJICHTY HEOOX1THO: BMITH 3aCTOCOBYBATH OCHOBHI
3aKOHH JI0 PO3B’S3KY 3a/1ay 3 €JIeKTPUKU Ta MarHETU3MY; OCHOBHI 3aKOHH JI0 PO3B’S3KY
3a7a4 3 MEXaHIYHUX KOJMBAHb Ta XBUJIb.

Oo6csar — 10 3agau.

Mertonnyne 3a0e31IeYeHHS:

Di3uxka. 30ipnuk 3aday: HaBy. T1OCI0. U1 CTYIEHTIB YCIX CHeIiaJbHOCTEH/
B.1. Knammuenko, [.O. A3naypsH Ta iH..; 3a 3ar.pea. B.I.LKmamuenka. — K.: KHYBA, 2009. —
252 c.
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3 MouJexkyasipaa ¢gizuka Ta TepMOAUHAMIKA.

VY BiINOBITHOCTI 3 BUX1THUMH JAHUMH CTYACHTY HEOOXITHO BMITH 3aCTOCOBYBAaTH OCHOBHI
3aKOHHU JI0 PO3B’SI3KY 3a7a4 3 MOJIEKYJISIPHOT (PI3UKH Ta TEPMOAUHAMIKH.

O6csar — 10 3apau.

MeTtoauune 3a0e3neyeHHs:

Di3uxka. 30ipHuk 3aday: HaBY. T1OCIO. U1 CTYICHTIB YCIX CHEIiaJbHOCTEH/
B.1. Knammuenko, [.O. A3naypsiH Ta iH..; 3a 3ar.pea. B.I.Kmamuenka. — K.: KHYBA, 2009. —
252 c.

4 KouuBanbHi Ta XBUILOBI Nponecu. Ontuka. KBanroBa ta sinepua ¢gizuka

VY BIAMOBIHOCTI 3 BUX1IHUMH JaHUMH CTYJCHTY HEOOX1JHO: BMITH 3aCTOCOBYBATH OCHOBHI
3aKOHM JO pO3B’S3Ky 3a7ady 3 KOJUBAJIbHUX IMPOIECIB Ta XBUJIb. XBUJIBOBOI Ta
re€OMETPUYHOI ONTHKH;, BMITH 3aCTOCOBYBATH OCHOBHI 3aKOHHM JI0 PO3B’SI3KYy 3ajad 3
KBaHTOBOI Ta sIICPHOT (DI3UKH.

O6csar — 10 3apau.

MeTtoauune 3a0e3neyeHHs:

Di3uxka. 30ipHuk 3aday: HaBY. T1OCIO. U1 CTYICHTIB YCIX CHEIiaJbHOCTEH/
B.I. Knamuenko, 1.O. A3naypsiu Ta iH..; 3a 3ar.pea. B.l.LKnamuenka. — K.: KHYBA, 2009. —
252 c.

MeToau KOHTPOJIIO TA OLliIHIOBAHHA 3HAHb

3aranbHe OLIHIOBaHHS 31MCHIOETHCS Yepe3 BUMIPIOBAHHS pe3yJIbTaTiB HaBYAHHS Y
dbopmi  MPOMDKHOTO (MOIYJIBHOTO) Ta TIJACYMKOBOTO KOHTPOJIO (3aliK, 3aXHCT
1HMB1IYyaJbHOT POOOTH TOIIO) BIAMOBIAHO O BUMOT 30BHIIIHBOT Ta BHYTPIMIHBOI CUCTEMHU
3a0e3MeueHHs IKOCT1 BUIOi OCBITH.

IHoaiTuka 010 aKaeMiYHOI 100POYECHOCTI

TexcTu iHIMBIAYyanbHUX 3aBlaHb (B T.4. y pa3si, KOJIM BOHH BUKOHYIOTHCS y (hopmi
npe3eHTailiii abo B 1HIKX (opMax) MOXKYTh MEpPEBIpITUCH Ha miariat. s 1mineit 3axucty
IHMBIYaJbHOTO 3aBJaHHS OPUTIHAIBHICTh TEKCTy Mae ckiaagatu He MeHime 70%.
BuxiroueHHsT CTAHOBIISTH BHITAJIKM 3apaxyBaHHs myOmikamiii 3mo0yBauiB y MaTepiajiax
HAyKOBUX KOH(EPEHLISIX Ta 1HIIMX HAyKOBUX 30IpHUKAX, SKi B)K€ MPOUILIM NEPEeBIpKy Ha
nariar.

CrircyBaHHS TiJ] 4ac TECTYBAaHHS Ta IHIIUX ONMUTYBaHb, K1 MPOBOASTHCS Y TUCHMOBIH
¢dbopmMi, 3a60pOoHEHI (B T.4. 13 BAKOPUCTAHHAM MOOITEHUX JeBaiiCciB). Y pa3i BUsSBIEHHS (aKTiB
CIIMCYBaHHS 3 OOKY 3/100yBaya BiH OTPUMYE 1HIIIE 3aBAaHHS. Y pa3l MOBTOPHOTO BUSBJICHHS
NPU3HAYAETHCS JOJATKOBE 3aHATTS /ISl POXOKEHHS TECTYyBaHHS.

IHosiTka 010 BiABIAYBaHHA

3nm00yBay, SIKWH TPOMYCTUB AaYAWTOPHE 3aHATTA 3 TMOBAXHUX MPHYUH, Ma€
NPOJIEMOHCTPYBATH BHKJIAady Ta HaIaTH A0 JeKaHaTy (akynbTeTy ITOKYMEHT, SKHA
3aCBITUYE 111 TPUYUHH.

3a 00’ €KTUBHUX MPHUUYMH (XBOp0Oa, MIXKHAPOJIHE CTaKyBaHHS, HAYKOBa Ta HAyKOBO-
NpakTUYHA KOH(EpeHlis (KpyrJMi CTiJ) TOLIO) HAaBYaHHS MOXe BIIOYBAaTUCHh B OH-JIAalH
¢dbopMi 3a MOTOHKEHHSIM 13 KEPIBHUKOM KYpCYy.

MeToau KOHTPOJIIO

OcHoBHi (opMu ydacti 3700yBadiB y HaBUAJBbHOMY MPOIECi, IO MiJJISATAIOThH
MOTOYHOMY KOHTPOJIIO: BHCTYN Ha MPAKTHYHUX 3aHATTAX; TOTMOBHEHHS, ONMOHYBaHHS [0
BUCTYITy, PELEH3isl Ha BUCTYI; y4acThb Yy AMCKYCISX; aHaji3 MepuIo/pKepel; MUChMOBI
3aBJaHHs (TECTOBI, IHAMBITYaNbHI poOOTH y Gopmi pedepatiB); Ta iHIII MHUCHMOBI POOOTH,
odopmiieHl BiAMOBIAHO 10 BuMoOr. KoxkHa Tema Kypcy, IO BHHECEHA Ha JICKIIHHI Ta
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NPaKTUYHI 3aHATTS, BIAMPAIbOBYEThCA 300yBadyaMu y Tiif uu iHIIIH opMi, HaBeIeH1H BHIIIE.
OO0oB’A3Kk0Ba TPHUCYTHICTh Ha JEKIIMHUX 3aHATTAX, AKTUBHICTH BIIPOJIOBXK CEMECTPY,
BIJIBIJlyBaHHS/BIAMIPALIOBAHHS YCIX ayJAMTOPHHUX 3aHATh, BUKOHAHHS IHIIUX BHJIB POOIT,
nepeA0aueHNX HaBUYAbHUM IJIAHOM 3 €T AUCIUTUTIHU.

[Ipu ormiHtoBaHHI piBHSI 3HaHb 3700yBayda aHaJi3y MiAJIATAIOTh:

- XapaKTEePUCTUKH BIAMOBIAI: IIJIICHICTh, MOBHOTA, JOTIYHICTh, OOIPYHTOBAHICTH,
MPaBUJIbHICTD;

- IKICTh 3HaHb (CTYMiHb 3aCBOE€HHS (PaKTHYHOTO MaTepiany): OCMHUCICHICTh, TINOWHA,
THYYKICTh, T1€BICTh, CHCTEMHICTD, y3arajlbHEHICTh, MIITHICTh;

- CTYIIHb C()OPMOBAHOCTI YMIHHSI MO€JHYBATH TEOPIIO 1 MPAKTHKY MiJ 4ac pO3IIALY
CUTYaIliid, TPAKTUIHHUX 3aBJ/IaHb;

- piBeHb BOJIOAIHHS PO3YMOBHUMHM OIE€pallisiMA: BMIHHS aHaJi3yBaTH, CHHTE3yBaTH,
MOpIBHIOBATH, a0CTparyBaTH, Y3arajibHIOBaTH, POOWTH BHCHOBKH 3 MpoOjeM, 10
PO3TIISIAIOTHCS;

- IOCBiJ TBOPYOI AISTIBHOCTI: YMIHHS BUSABIISATH IPOOJIEMH, PO3B’A3yBaTH iX, OpMyBaTH
TIII0TE3 N,

- caMOCTiiiHa poOoTa: po0oTa 3 HaBYAIHHO-METOJUYHOIO, HAYKOBOIO, JOTOMIKHOIO
BITUM3HAHOIO Ta 3apyODKHOIO JIITEpaTypor 3 IMHUTaHb, IO PO3IJISAAIOTHCS, YMIHHS
OTpUMyBaTH iHQOpMaIil0O 3 PI3HOMAHITHUX JpKepel (TpaguIliiHUX; CHeIiaTbHUX
nepioAnYHuX Buaanb, 3MI, Internet Tomro).

TecToBe ONMTYBAaHHSI MOXE€ MPOBOJAUTHUCH 32 OJHUM ab0 KUIBKOMa 3MICTOBUMHU
MoayisiMu. B ocTaHHROMY BUMAIKy 0anu, ikl HapaxoBYIOTbes 3100yBauy 3a BiIMOBiAlI Ha
TECTOB1 MUTaHHS, MOIISIOTHCS MK 3MICTOBUMH MOJIYJISIMH.

InauBinyanbHe 3aBAaHHsl Misirae 3axucTy 3700yBaueM Ha 3aHATTAX, SKi
NPU3HAYAOTHCA JIOJATKOBO. [HIWBiAyalbHE 3aBJaHHS MOXXE OYTH BUKOHAHE Y Pi3HHX
dopmax. 3okpema, 3mo0yBaui MOXYTh 3pobutH Horo y Burisani pedepary. Pedepar
NOBUHEH Matu 00csr Bif 18 1o 24 ctopinok A4 tekcry (kerub Times New Roman, mpudrt 14,
iHTepBai 1,5), BKIIOYATH IJ1aH, CTPYKTYPY OCHOBHOI YACTUHHU TEKCTY BIATOBIHO /10 TUIAHY,
BHUCHOBKH 1 CITUCOK JiTepaTypH, ckiaaeHuit sianosigHo qo JACTY 8302:2015. B pedepari
MOXHa TaKO)X IMOMICTUTH CJIOBHHK 0a30BHX IOHATH JO TeMH. BomHOYac iHIUBITyaabHE
3aBJaHHS MOKe OYTH BUKOHAHE B IHIINX (hopMax, HAPUKIIA, Y BUTIIAI AUAAKTUYHOT O IIPOEKTY,
y (opmi mpesenTtanii y dopmari Power Point. B mpomy pasi oOcsir poOOTH BHU3HAYAETHCS
THAMBITyaJIbHO — 3QJIC)KHO BiJl TEMHU.

Jlitepatypa, IO PEKOMEHIYETbCA JJIsi BUKOHAHHS 1HJUBIMyadbHOTO 3aBJIaHHS,
HaBeJleHa y Wi poOouiii mporpami, a B €JIEKTPOHHOMY BUIJISAJI BOHA pO3MilllEHAa Ha
Ocgitapomy caiiti KHYBA, Ha cTopinmi kadenpu.

Takox ik BAKOHAHHSI 1H/IMB1IyaJIbHOTO 3aBJIaHHS 32 PIIIEHHSM BUKJIaJa4a MOXKe OyTr
3apaxoBaHa y4acTb 3700yBaya y MDKHApOJHIA ab0 BCEyKpaiHCHKIM HAyKOBO-TIPAKTHUYHIN
KOH(epeHIlii 3 myOJiKallielo y Matepianax KoH(pepeHilii Te3 BUCTYITY (AOIMOBI1) Ha OJHY 3 TEM,
JOTUYHUX JI0 3MICTY JUCIUIUTIHM, a00 TyOmiKaIlis CTaTTi Ha OAHY 3 TaKUX TEM B 1HIIHMX
HAyKOBHX BUJAHHSIX.

TexkcT 1HAUBINYaIBHOTO 3aBJaHHA MOJAETHCS BUKIAAaqy HE Mi3HIIIE, HDK 3a 2 THXKHI
JI0 TIOYATKY 3aiKOBOi cecii. Bukiagau Mae npaBo Bumarartu Bija 3700yBada JTOOMpaIfOBaHHS
1HMBIyaTbHOTO 3aB/IaHHS, SKIIO BOHO HE BiJIMOBia€ BCTAHOBJICHUM BUMOTaM.

Pe3ynbrati MOTOYHOTO KOHTPOJIO 3aHOCATHCA 1O JKypHAIY OOJIKy poOOTH.
[To3uTrBHA OIIHKA MOTOYHOI YCHIIIHOCTI 3700yBauiB 3a BIJCYTHOCTI MPOMYIIEHUX Ta
HEBIIPAIbOBAHUX TPAKTHYHUX 3aHATh Ta TO3UTHBHI OIIHKH 33 1HIUBITyallbHY POOOTY €
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HiICTaBOIO ISl JTOIYCKY 10 MiJCYMKOBOI (opMH KOHTpomo. bamu 3a aynutopHy poboTy
BIJIMPaIlbOBYIOTHCS Y pa3i MPOIMYCKiB.

IMincymKkoBHil KOHTPOJIb 3IMCHIOETHCA 1] 4Yac MPOBEACHHS 3aJIKOBOI cecii 3
ypaxXyBaHHSIM IMiJICYMKIB MOTOYHOTO Ta MOJIYJIbHOrO KoHTpouss. Ilig wyac cemecTpoBOro
KOHTPOJIIO BPaXxOBYIOThCSA PE3YyAbTaTH 3/adl YCIX BHIIB HaBYAIbHOI pOOOTH 3TigHO 31
CTPYKTYPOIO KPEIUTIB.

OmuinroBaHHs TpoBOaUTHCS 3a 100-0a1bHOO MIKATIOI0.

Po3nogia 6aJiB 1uist fucuniHu 3 popMoI0 KOHTPOJIIO 3K

[ToTouHe OLIHIOBaHHSA
3MiCTOBI MOAYJII [an. pobota 3amik CymMma GaniB
1 2
20 20 30 30 100
Po3noaia 6aJiB AJs1 AIMCHUILTIHA 3 OPMOI0O KOHTPOJIIO eK3aMeH
[ToTouyHe OlIHIOBAaHHS
3MiCTOBI MOJTYJIi [an. pobora Ex3amen Cyma 6aiiB
1 2
20 20 30 30 100

Ikana ouiHIOBaHHSA IHAUBIAYaJIBHOI pOOOTH

Ouninka 3a
HAIOHAJIHLHOIO
INKAJIOI0

KinbkicTh

Ganis Kpurepii

BiIMIHHE BHUKOHaHHA (PO3KPUTTS TEMH, IOCWIAHHA Ta
30 IMTYBaHHS CYYacHHX HAayKOBUX Jpkepen (He crapme 2017
POKY), JIOTPUMAHHSI HOPM I06POYECHOCTI)

BiZAMiHHO Bi/IMiHHE BHWKOHAaHHS 3 HE3HAYHOIO KiJIBKICTIO TIOMUIJIOK
o5 BUKOHAHHS (PO3KPUTTS TEMH, IIOCWIAHHS Ta LMUTYBaHHSI
Cy4YacHUX HayKOBUX JiKepen (OLIbIIicTh 3 IKkuX He ctapie 2017
POKY), JIOTPUMAHHSI HOPM I06POYECHOCTI)

BUKOHAHHS BHILE CEPEIHBOIO DiBHA 3 KUJIbKOMA MOMHJIKAMHU
(pPO3KpUTTS TeMH B Mexax 00'e€KTy Ta 3aBAaHb poOoTH,
22 NOCUJIAHHS Ta LUTYBAHHS CY4acHMX HAyKOBHX JDKepeln (cepen
AKHX € Taki, mo He crapme 2017 poky), J0TPUMAaHHS HOPM
nodpe 100poYecHOCTi)

BUKOHAHHS 3 TEBHOIO KUJIBKICTIO MMOMUJIOK (PO3KPUTTS TEMHU B
20 Mexax 00 €KTy Ta 3aBIaHb POOOTH, HASBHICTh NMOCWJIAHb Ta
UUTYBaHb  HAayKOBUX  JDKepes,  AOTPUMAHHA  HOPM
A06pPOYeCHOCTI)

BUKOHAHHS POOOTH 3aJI0BOJILHSE MIiHIMAIBHUM KpPUTEPisM
MMOMWIOK (PO3KPUTTSI TEMH B OCHOBHOMY B MeEXaxX 00 €KTy
3a10BIJILHO 18 po0OTH, HAsABHICTh KOHIENTYaJbHOTO amapary poOOTH,
NPUCYTHICTh HE MEHIIE 5 MOCWIaHb Ta LUTYBaHb HAYKOBHX
JDKEpel1, IOTPUMAHHS HOPM 100P04eCHOCTI)
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IIIkana oninroBanHa: HanioHaJdbHa Ta ECTS

CymMa 6aiiB 3a Bci Orinka 3a HaIllOHAJILHOIO IIKAJIO0
Buam HapuanbHol | Ouitka ECTS [ 07ecsaveny kypcosoro JUIS 3aITKy
AVLIBHOCTI POEKTY (POOOTH), MPAKTHKHU
90 - 100 A BIJIMIHHO

82-89 B

74-81 C Aobpe 3apaxoBaHO

64-73 D .

60-63 E 3aJI0BLIILHO

HE 3apaxoBaHoO 3
MOJIMBICTIO TIOBTOPHOTO
CKJIaJlaHHSA
HE 3apaxoBaHoO 3
000B’I3KOBUM
MOBTOPHUM BUBUYCHHSIM
IUCLAILIIHA

HE3a10B1IbHO 3 MOXIIUBICTIO
MTOBTOPHOTO CKJIAJIaHHS

35-59 FX

HE3a10BLIBHO 3
0-34 F 000B’I3KOBUM TIOBTOPHUM
BHBYEHHSIM JIUCIUILTIHI

YMoOBH 101YyCKY 0 MiJICYMKOBOT0 KOHTPOJISI

3n00yBauy, IKUI Ma€ MiJCYyMKOBY OLIIHKY 3a JUCIUILTIHY BiA 35 10 59 6aniB, mpu3HA4Ya€eThCs
JIOJTATKOBA 3aJliKOBa cecis. B mboMy pa3i BiH MOBHHEH BHKOHATH JIOJATKOBI 3aBIaHHS, BU3HAYCHI
BUKIIaZaueM. 3700yBay, sSIKUA HE BHUKOHAB BHUMOI POOOYOi MpOrpamMu MO 3MICTOBUX MOIYJSIX, HE
JIOITYCKAETHCSL 10 CKJIAZAHHS MiJACYMKOBOTO KOHTPOJIO. B mbomy pas3i BiH NMOBHHEH BHKOHATH
BH3HAUCHE BUKJIAJayeM JI0IaTKOBE 3aBJIaHHS IO 3MICTY BIAMOBIJTHUX 3MICTOBUX MOIYJIB B Mepioj
MI’K OCHOBHOIO Ta JJOAATKOBOIO CECISIMHU.

3n00yBay Mae MpaBO Ha OMPOTECTYBAaHHS PE3yNbTaTiB KOHTpois (amensmiro). [lpaBuna
MOJIaHHSA Ta PO3IJIAAY anensiii Bu3HaueH1 BHYTpimHIMU JokyMeHTamMu KHYBA, ski po3minieHi Ha
caiiti KHYBA Ta 3MicT sIKuX 10BOIUTHCS 3100yBavyaM [0 MOYATKY BUBYCHHS TUCIUTUTIHH.

MeTtoauuHe 3a0e3medyeHHs AMCHUILTIHT
Higpyunnku:
1. 3aranbhwmii Kypc Pi3uku: HaABY. MOCIO. YIS CTY/I. BUIIUX TEXH. 1 MeJ. 3aKJIa/iiB OCBITH. B
3 1. /3a pen. LM.Kyuepyka. — KuiB: Texnika, 1999.
2. Yonmnau ILII. ®i3uka: niapyunuk. — Kuis: 3nanns, 2015,-663c.

HaBuyaabHi nocioHUKH:

1. OI3UKA. Jlaboparopuuii npakTukyM. OHoBieHuid nuki: Hapd. moci6. / O.B. Ilanosa, B.I
Knamuenko ta in. — Kuis: KHYBA, 2022. — 160 c.

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

3. ®di3uka: NpakTHYHUHA TOCIOHUK JI0 BUKOHAHHS Ja0OpaTOpHUX PpOOIT i3 3aCTOCYBaHHSM I1aKeTa
Excel/ yxman.: B.1. Kimamuenko Ta in. — K.: KHYBA, 2018. — 100 c.

4. ®di3uka B OyIiBHUITBI: HaBYaIbHUIA TIociOHKK/ B.1.Kianuenko, 1.0.A3naypsin, H.B.Bypneitna ta iH.. —
K.: KHVYBA, 2012. - 252 c.

5. ®izuka. Jlaboparopuuii npaktukym: basoBuil nukn. HaBuanbuuii mociOHuK. — 3-Te BUA., BHIP. 1
nor. /B.1. Knamuenko, 1.O. AsnaypsH 1a in. /3a pen. B.I.Knamuenka. — K.: KHYBA, 2012. - 228 c.

6. ®dizuka. JlabopaTopHuii mpakTukyM. CrielIaKTHKyMH: HaB4alibHUH nociOnuk / B.1. Kiamuenko ta

iH.; 3a 3ar. pex. B.I. Kmanmuenka. — K.: KHYBA, 2012. - 96 ¢
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7. ®dizpka. 30ipHUMK 3a7a4: HaBYaJIbHMHA IOCIOHMK [UIS CTYICHTIB YyCIX CIEIialbHOCTEH/
B.1. Knammuenko, [.O. A3HaypsH Ta iH..; 3a 3ar.pen. B.l.LKimamuenka. — K.: KHYBA, 2009. — 252 c.

8. AsznaypsH 1.O. ®@izuka ta ¢iznyni Metoau nociimkenHs: Hapuanpauii mocionuk. — K.: KHYBA,
2008. — 250 c.
Indopmaniiini pecypen:

1. http://library.knuba.edu.ua/
2. https://org2.knuba.edu.ua/course/view.php?id=3843
3. http://repositary.knuba.edu.ua/

Ipumirka: mporpaMa  po3poOiieHa 32 OCBITHBOIO-TIPO(ECIHHOIO IPOTPaMor0
«Terutora3omnocrayanHs i BEHTHIISILIS.

[Tocunanus Ha pecypc:

https://www.knuba.edu.ua/wp-content/uploads/2022/12/%D0%9E%D0%9F-%D0%A2%D0%92-
%D0%B1%D0%B0%D0%BA-2022-c%D0%B0%D0%B9%D1%82.pdf
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