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(Ha3Ba OCBITHHOI KOMIIOHEHTH (AMCLMILUTIHH)

1) Iludp 3a ocBiTHLOIO Mporpamorn: OK9

2) HaBuanbuuii pik: 2022/2023

3) OcsirHiii piBeHb: 6akanaBp

4) dopma HABYAHHS: JICHHA, 3a0YHA

5) Iaayss 3uanb: 19 APXITEKTYPA TA BY AIBHUIITBO

6) CneniajbHicTb, Ha3Ba OCBiTHBOI mporpamu: 192 BynmiBuuiTBo Ta nuBinbHa imkenepiss OIl «IIpomwuciose i
UUBLTbHE OYIiBHUAIITBO

7) CraTyc oCcBiTHHOT KOMIIOHEHTH: 000B’SI3K0BA

8) Cemecrp: 1-2

9) KoHTrakTHi 1aHi BUK/Iagaya;

Kpacuancekui I'puzopin IOxumosuu
KaHAuIAT (PI3UKO-MAaTEeMAaTHIHHUX HAYK, JOLCHT

https://www.knuba.edu.ua/krasnyanskij-grigorij-
yuximovich/

e-mail: krasnianskyi.giu@knuba.edu.ua

10) MoBa BUKJIaTaHHSI:
Ykpaincbka

11) HpepexBiznTH (IUCIUILITIHI-ITOTIEPETHIKH, SKi HEOOXiTHO BUBUUTH, OO CIIyXaTH LeH Kypc):
«MatemaTtukay, «XiMis».
12) Mera Ta 3aBIaHHS OCBITHHOI KOMIIOHEHTH
OCHOBHOIO METOI0 BHUKJIAIaHHS OCBITHROI KOMIOHEHTH “@i3uKa” € popMyBaHHSA y MaOyTHIX (haxiBIiB 3HAHb PO
SBWIIA Ta MPOIECH, sSIKi BiOYBalOTHCS y HABKOJIMIIHBOMY CBITi i MOSICHIOIOTBCS (DyHIAMEHTAIBHIMH 3aKOHAMH Ta
TEOpPEeTHYHOI 0a3M /sl BUBUEHHS 3arallbHO-TEXHIYHUX Ta CIICHiabHUX OCBITHIX KOMIOHEHT. IIpenmMeToM BHBYEHHS
3aBaaHHA OCBITHHOI KOMIIOHEHTH — TEOPETUYHA Ta MPAKTHYHA ITiJTOTOBKA CTY/ICHTIB 3 INTAHB!
1. Di3NYHUX OCHOB MEXaHIKH.
2. MounexyispHoi (hi3UKH 1 TEpPMOANHAMIKH.
3. EnexTpuky Ta MarHeTU3My.
4. KonmuBaHb Ta XBUJIb. XBHIHLOBOI ONITHKH.

5. EnemenTiB kBaHTOBOI (i3nKu Ta (i3nuKy sapa.

EnexrpoHHe HaBYaIbHO-METOIMYHE 3a0€31eUeHHs OCBITHBOI KOMIIOHEHTH PO3MillleHO Ha ocBiTHhOMY caiiti KHYBA:
(https://org2.knuba.edu.ua/course/index.php?categoryid=23).
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Y pe3ynbTaTi BUBYCHHS OCBITHBOI KOMIIOHEHTH “@i3uKa’” CTyIeHT MOBHHEH

3HATU: METOAW 1 3aco0m (pi3MYHMX BUMIpIOBaHb; BU3HAUCHHS Ta ONUHHII BHMIpY (I3WYHHX BEIHUYUH; (Pi3UdHI
SIBHIIIA, IO JISKATh B OCHOBI BUPOOHNYO isSUTEHOCTI; 3aKOHH Ta PIBHSHHSA, 1[0 OMACYIOTH (i3W9HI SBUIIA.

BMITHU: 1aBaTH iH)KCHEPHY OILIHKY SBHUII i POIECiB, BAKOPUCTOBYIOUH (Di3HMUHI OCHOBH MEXaHIKH, TEPMOJANHAMIKH,
CJIEKTPUKK Ta MAarHeTH3My, XBHJIBOBUX MPOLECIB, sAepHOI (I3WKM; JaBaTH IHXKEHEPHY OLIHKY EKOJOTIYHOI,
KOHCTPYKTHBHOI Ta eKCIUTyaTalliiiHOi HaJiHHOCTI €JIeMEHTIB Mepex Ta OyIiBeJIbHUX CHOPY/A Ha OCHOBI BHUIPOOYBaHb i
BUMIpIOBaHb, BUKOPHCTOBYIOUYH BIATOBIIHI METOIUKH.

13) Pe3yabTaTH HABYAHHS:

. ®opma
Ne . Meron nepeBipku ITocuianus Ha
IIporpamuuii pe3yJbTaT HABYaAHHS NPOBE/IEHHS .

3/m HABYAJILHOIO epeKTy KOMIIETEeHTHOCTI

3aHATH

1 PHO1. 3acTocoByBatr ocHOBHIi Teopii, | OOroBopeHHS mix  Hac Jlexii, 3K01
METOAM Ta MPUHIWAIN MaTeMaTHYHHUX, | IIPOBEJCHHA HABYAJIbHHUX | JabOopaTOpHi 3K02
TPUPOTHUINX, COLIATBHO- | 3aHATH, KOHTPOJNbHA | Ta MPaKTUYHI 3K06
TYMaHITapHUX Ta €KOHOMIYHHX HayK, | poboTa 3aHATTA CKO1
Cy4acHi MOJIENi, METOI! Ta IMPOTPaMHi CKo02
3ac0o0M MIATPUMKH TPUHHATTS pillleHb
JUIL  pO3B’SI3aHHS  CKJIAaJHMX 3aaad
OyZIiBHHIITBA Ta UBUIBHOT iHXKEHEPIi.

2 PHO6. 3acTocoByBaTH cydacHi | OOroBopeHHs mig  4ac Jlekuii, 3K02
iHpopMaiiHi TEXHOJIOTIT JUIsl | TIDOBEJICHHS HaBYaJbHUX | JiabopaTopHi 3K05
PO3B’A3aHHA IH)KEHEepPHUX Ta | 3aHATH, pO3paxyHKOBa | Ta MPaKTHYHI 3K06
YIPaBIIHCBKUX 33/1a4 OyAiBHUIITBA Ta | poOoTa 3aHATTS CKO01
IIUBLUIEHOT iIHXKEHeDii.

3 PHO7. Bukonysatn 30ip, | OOroBopeHHs mig  dYac Jlexii, 3K02
IHTEpIIpeTanilo  Ta  3acTOCYBaHHS | MPOBENCHHSA HAaBYANbHHX | JiabopaTopHi 3K05
JaHWX, B TOMY YHCJII 3a paxyHOK | 3aHSATH, KOHTPOJIbHA | Ta MPaKTUYHi 3K06
MOmyKy, O0OpoOKkM Ta  aHamizy | pobora 3aHATTS CKO01
iH(popMaIii 3 pi3HUX JHKEPEIL. CK 02

14) CTpykTypa Kypcy
: . Kypcosuii nmpoekt/ CamocriitHa o
IMpakTnysi | JlaboparopHi KisbKicTh
Hexuii, 31:2)1H$[TT$[ SaHI;{TTHp Kypcosa podora i bopra Beroro KpenuTiB CeMecT
TOJI. ’ ’ pobota/PI'P/ 3100yBaya, | TCYMKOBOTO | 1oy emectp
TOo/I. To/I. KOHTPOJIIO ECTS
KOHTPOJIbHA poOOTa TOI.

Henna | 36 28 26 2 KOHTp.poO. 45 eK3aMeH 135 4,5 1

dopma | 36 26 2 KOHTp.poO. 35 3alliK 105 3,5 2

3aouna| 4 26 2 KOHTP.poO. 86 3aImiK 120 4 1

dopma | 4 26 2 KOHTp.poO. 86 eK3aMeH 120 4 2

Cyma rogumn: 240

3araabHa KinbkicTs kpeautis ECTS 8

KiabkicTs rogun (kpeaurtie ECTS) ayiuTOpHOTr0 HABAHTAMKEHHSI: 160 roxa. (5,33 kpenuTH) - AeHHA

68 rox. (2,27 kpenutn) - 3a04Ha
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15) 3micT Kypey: (oxpemo misi Ko:kHOL (popmu 3auaTh — JI/IIp/JI1a6/ KP)

Jlekmii:

Moayas 1
3micToBuii Moay b 1. @i3M4YHI 0CHOBU MeXaHiKH
Jekuyin Nel. Bcmyn.
Ipeamer dizuku. Metoau QisMuHMX TOCHiIKeHb. 3B 130K (i3MKH 3 IHIIMMHU HaykaMu. B3aemo3B’s30k ¢izuku Ta
TexHikd. CTpyKTypa Ta MeTa BUKJIaaHHA Kypcy ¢isuku. Pi3uuHi BennunHY Ta iX BuMiproBanHs. MikHapoaHa cucreMa
OJIUHHUIIb.
Jekuyin No2. Bcmyn 00 mexaniku.
[Ipenmer mexaniku. Kiacmuna, pensaTuBicTChKa Ta KBaHTOBa MexaHikd. @i3udHi Moxeni mexaHiku. IIpoctip Ta dac.
CucreMu BimIiKy.
Jlekuia No3. Enemenmu Kinemamuku.
INepemimienns, murax. IlIBuakicte Ta mpuckopeHHs. HopMmanbHe Ta TaHreHIialbHE NPHCKOPEHHS. PIBHSAHHA pyXy
MarepianbHoi Toukd. [loctynaneHuii Ta obepranbauil pyxu. Pyx mo xomy. KyToBa mIBHAKICTE Ta KYTOBE IIPUCKOPEHHS,
X 3B’SI30K i3 JTIHIHHAMH BEeTHYNHAMH. PiIBHSIHHS pyXy TOYKH IO KOIY.
Jekuin Ned. /lunamika nocmynansnozo pyxy
3akonu Hetorona. Cuna. Maca. [Hepuianbhi cuctemu Biwniky. Cunu iHepiii. Pyx y HeiHepIiaabHUX CUCTEMaXx BiUTIKY.
Jekuin Ne5. 3akon 36epescennsn imnynocy
3aKkoH JMHAMIKM CHCTEeMU MarepianbHHUX TO4oK. LleHTp Mmac. Immysbc. 3akoH 30epekeHHs immynbcy. [IpyxHuil Ta
HENpYXHUH yJapH TUI Ta 4aCTUHOK. PyX Tixt 3MiHHOT MacH.
Hekuyin Neb. Junamika 06epmanvrozo pyxy. 3aKon 30epexcennns MOMenmy imnyaocy
CrymeHi cBobomu pyxy aOCOMIOTHO TBepAoro Tima. MoMeHT cuian. MoMeHT iHepIiii. 3aKOH AWHAMIKH 00epTalbHOTO
pyxy. YMoBu piBHOBarm TBepmoro Tima. lLlenTp Barm. Buaum piBHOBarm. MoMeHT iMmmynbCcy. 3akoH 30epexeHHS
MOMEHTY IMITyJIbCy. YSIBICHHS IIPO TipOCKOIIH.
Jekuyin Ne7. Enepeisn, poooma ma nomysycnicms. 3aKon 30epesrcennn enepzii
Enepris, pobota Ta motyxHicTh. KiHeTHUHa €Hepris MOCTynambHOTO Ta o0epTaibHOTrO pyxXiB. [loTeHIIanbHA SHEPTIs.
Eneprist npyxxHo nedopmoBanoro Ttina. [loreHuiansHa eHeprisi MaTepiajibHOI TOYKHM y TpaBiTalliiHOMY IOJi. 3aKoH
30epekeHHs1 eHeprii y Mmexaiui. ['paBiTauiiiHe mojie Ta HOTo XapakTepUCTHKH. 3B’S30K HANPYKEHOCTI MOJIs 3 oro
noreHuianoM. [ToTeHiaNbHI CHUITM Ta KOHCEPBATHBHI CUCTEMH.
Jekuin No8. Enemenmu mexauniku cyyinbHux cepeoosuuy.
MexaHi4HI BJIacTMBOCTI TBEpPAMX TuI, piAMH Ta rasziB. Buau nedopmaniii, npyxHicTe Ta moB3ydicTb. 3akoH ['yka.
Jlaminapna ta TypOynentHa teuii. Hupkymnsuis. Cuin B’s13k0ro Teptsi. PiBHSHHS HEpO3pUBHOCTI Ta piBHsAHHS bepHyuti
JUIL CTallioHApHOI Tewii imeanmpHO! pigmHM. Tewis pimuH Ta ra3iB mo TpyOax. PyxX TBepamx Tin y pianHax Ta rasax.
VYSBIICHHS PO TEOPIrO MOMIOHOCTI.
Jekuyin Ne9. Enemenmu cneyianvnoi meopii gionocnocmi.
[puHIMN BITZHOCHOCTI KiacW4Hii MexaHimi. [leperBopeHHs koopauwHat [amines Ta ix imBapianTH. [lepemymoBu
crienianbHOI Teopii BigHocHOCTI. [loctynaru Eitaiureiina. [lepeTrBoperHs koopauHat JlopeHa. PensTuBicTChkuil 3aK0H
JOJaBaHHS MIBHOKOCTEH. BimHOCHICTH MOBXHMH Ta TNPOMDKKIB dWacy. [HTepBam Mik momismMu. OCHOBHHH 3aKOH
pensTUBICTChKOT TUHaMIKH. PenstuBicrchkuil iMmynbc. B3aeMo3B’s30k Macu Ta eHeprii. ['paHuii 3acTOCOBHOCTI
KJIAaCUYHOI MEXaHIKH.

3micTroBuii MoayJib 2. EnekTpuka Ta MarHeTusm

Jekuyian Nel0. Enekmpocmamuxa.

3HaveHHA (I3MYHUX 3HaHb 3 E€JEKTPUKH Ta MarHeTusMmy sl MaiOyTHBOI mpodeciiiHoi IisUTbHOCTI iHXKeHepa-
OyniBenbHUKA. Enextpuunnii 3apsan. 3akoH Kynowa. Emextpuane moie. HampykeHicTh e€NeKTPOCTaTHYHOTO OIS,
TIPUHIIMIT CYTIEPIIO3UILiT €JIEKTPOCTATUIHHX TOJiB. [IoTeHIian eJeKTPOCTaTHYHOTO TOJIsl. Pi3HUIM MoTeH iamB

Jexuin Nell. Teopema I'ayca.

[ToTik BekTOpa HANPYXEHOCTI eJeKTpocTaTudHoro mons. Teopema [ayca. EnexTpudne mone 3apsmKeHHX
HECKIiHUEHHMX HHUTKH Ta IulomuHA. [loTeHmianm emekrpocTatnyHoro mousd. PisHuig norteHmiamiB. Lupkymsiis
HaTPYy>KEHOCT] €JIEKTPOCTATHYHOTO TOJIA. 3B 30K HAMPYKEHOCTI 3 OTEHIIIaIOM.

Hekuyin Nel2. IIpogionuku ma die1eKMpuKu 8 e1eKMpoCmMamudnomy noui.

[ToBexiHka AWNONS B OJHOPIIHOMY Ta HEOJHOPIAHOMY eJeKTpUYHOMY moiii. [loysipHI Ta HEMOJIIPHI AieIEeKTPUKH.
[Monsipuzamisi  IieNEKTPUKIB, XapaKTEPUCTHKH IX TIOJIIPU30BAHOTO CTaHy. BeKTOp eJNeKTpHYHOro 3MillleHHS.
Cerneroenekrpuku. II’e3oenextpuunnii  edext. EnekrpoeMHicTh NpOBigHMKA, KOHIEHcaTropa. 3’ €JIHaHHSA
KoHJieHcaTopiB. EHeprist 3apsi/pkeHOTro KoHJeHcaTopa. I'ycTiHa eHeprii eeKTpOCTaTHYHOTO HOJIS.
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Jexyia Nel3. Ilocmiiinuii enekmpuunuii Cmpym.

[ocrifiHmii eIeKTpUIHUI CTpyM, YMOBH Horo icHyBaHHs. Cmia Ta ryctuHa ctpymy. EPC mxepena crpymy. 3akon Oma
JUI TUISHKHA KOJa B iHTerpanbHid Ta nudepeHmiansHiil popmax. Omip mpoBigHuKiB. 3akoH OMa A TOBHOTO KOJIa.
Posramyxeni xomna. [Ipasmna Kipxroda.

Jekuyin Nel4. Enekmpuunuii cmpym y memanax, piouHax, 2azax ma 6axyymi.

PoGoTa Ta MOTYKHICTh MOCTIHOTO eNeKTpUYHOro cTpyMmy. 3akoH JDxoyns-Jlenna EnexrponpoBigHicTs MeTadiB Ta
PO3YMHIB €JIEKTPOJITIB. 3aCTOCYBaHHS eJeKTpoii3y. CaMOCTiHHMIA ra30BuUil po3psi, yABICHHs Npo miasMy. KoHTakTHI
SJICKTPUYHI SIBUILA Ta TEPMOCJIEKTPOHHA eMicisl. EnexkTpoBakyyMHiI npHuiamy.

Jekuin Nel5. Maznimnue none.

MarsuitHe nose. Bekrop marniTHoi inaykuii. 3akoH Amnepa. KoHTyp 3i cTpymMOM B MarHiTHOMY mousi. MarHiTHUiA
MomeHT. [Ipuammm pobotm enekrpomsuryHiB. Cumma Jlopenma. IIpmckoproBadi 3apsmKEeHHX YacTHHOK. MarHiTHI
MACTKH.

Jexuia Nel6. 3akonu maznimocmamuxu

3akon bio-Capapa-Jlammaca. MarHiTHe 1moiie MpSMOTO Ta KOJOBOTO MPOBIMHUKIB 31 CTpyMoM. B3aemomis ctpyMmis.
3aKOH MOBHOTO CTPYMY, MarHiTHe 1oJie COJIeHoifa. BUXpoBHil XapakTep MarHiTHOTO IOJIS.

Jekuyin Nel7. EnekmpomazHimui aeuuia.

[Morik BekTOpa MarHiTHOI IHAYKLII. SIBHIIE enekTpoMarHiTHOI iHAyKii, 3akoH Dapanes, npaewio Jlenua. ['eneparopu
SNIEKTPUYHOTO CTpyMy. SIBUILlEe caMOiHAYyKILii, IHIYKTUBHICTB. [lepexiqHi mpouecu y Ko 3 iHAYKTHBHICTIO. B3aemHa
IHIYKTUBHICTB, TpaHcopmaropu. PoboTa mpu mepemilieHHI NPOBiAHMKA 31 CTPyMOM B MarHiTHoMy mnouii. EHepris
npoBigHuKa 31 ctpymMoM. OG’eMHa rycTMHa eHeprii MarHiTHOro mnouisi. PiBHsSHHS MakcBena B IHTerpanbHid Ta
mudepenuianbHii Gopmax. Judepeniianpae piBHSIHHS €1€KTPOMArHiTHOT XBHIII.

3microBuii Moayab 3. MoJekyasipHa ¢izuka ta TepmoaumHamika. KosmBaabHi Ta XBHIBOBI
NPOLEeCH.

Jekuyin Nel8. Monekynapno-kinemuuna meopisa pe4osunu.

ATOMHO-MOJIEKyJIsipHa OymoBa pedoBUHH. CTATUCTUYHUHN Ta TEPMOIMHAMIYHUI METOIU AOCHIIKEeHHS. MakpoCcKomigHi
CTaHW Ta TapaMmeTpu. PiBHSHHsA craHy. PiBHSHHA cTaHy imeanbHOro ra3y. I3omporiecn B rasax. Kinerwmdyna eHepris
MOJIEKYI, ii o3IO IO CTYIIEHSIX cBOOOAHN. AOCOIIOTHA TeMIIeparypa.

Monyab 2
3microBuii Moayab 3. MoJekyiasipHa ¢izuka ta TepmoaunHamika. KoJmBaabHi Ta XBHIBOBI
MPOLEeCH.
Jexyin Nol9. Enemenmu cmamucmuunoi gizuxu.
Po3moaiii MOJIEKY T iIeaibHOrO Ta3y 3a IXHIMH MIBHAKOCTSIMH. bapomerpuuHa Qopmyna, pos3moain BosbimMana.
3iTKHEHHSI MOJIEKYJI, CepelHs JIOBXHMHA BUIBHOTO mpodiry mosiekyn. IloBemiHka ra3iB 3a yMOB HHM3BKOTO THCKY.
BakyyMHa TexHika.
Jekuyian Ne20. Ochoséu mepmoounamiku.
CrocoOu Teruronepenavyi — TEIUIONPOBITHICTh, KOHBEKIlis, BHIIPOMIHIOBAHHA. YSBICHHA NpO (i3WMYHY KiHETHKY.
Tenmora Ta poboTa. BHyTpinTtHs eHepris cuctemH sk GyHKIsS cTany. [lepie Hadano TepMoauHaMiky. TepMoanHaMidHi
niarpamu. AniabaTuaHuii porec. TerioeMHICTh ra3is.
Jexyia Ne2l. /pyze nauanio mepmoounamixu
O0opoTHI Ta HEOOOPOTHI MporecH. TepMOaUHAMIYHI IIUKIIK, POOOUYl IUKIIA TEIUIOBUX Ta XOJOMWIBHUX MariuH. [{ukia
Kapno. Entpomnis. [[pyre Hadano TepMoAMHaMIKU Ta Horo cratucTuuHe po3ymiHHs. Teopema HepHera.
Jexuyia No22. Peanvni zazu.
Cun Ta IOTeHIiaJIbHA HePTis MDKMOJIEKYIISIpHOT B3aeMoii. ArperatHi cTaHu pedoBuHH. PeanbHi rasu. PiBasHas Ban
nep Baanbca. MeracraGineHi cranu. Kputnuna temmepatypa. 3pijpkeHHs rasiB. HacuueHa Ta HeHacHdeHa mapa.
Boutoricts nositps.
Hexyin No23. Teepdi mina. Piounu.
VsBneHHs po OJIM3bKKI NOPSJOK PO3TallyBaHHS MOJIEKYJ Y piJuHaX Ta aMop(hHHUX pedoBHHaX. [loBepXxHEBHii HATST,
KanusipHi sBUIIA. YSIBJICHHS TPO aAcopOIlif0 Ta MOBEpXHEBO aKTHBHI pedoBHHU. bynoBa momiMepis, X BIaCTHBOCTI.
BnactuBocti kpucraniB. Kpucramiuni pemitku. Jledextn kpucraniyHux pemitok. Piaki kpucrammu. Kommosumiiini
Marepianu. YsIBICHHS PO CTapiHHA Ta JOBrOBIUHICTH MaTepiaiiB. Pa3oBi giarpamu, piBHsHHA Knaneiipona-Kiaysiyca.
[MotpiitHa Touka. Pa3oBi nmepexoau npyroro poxay. CruraBu Ta po3unHH. Po3umHHICTh ra3iB. 3akonu Paymns ta I'enpi.
OCMOTHYHU THCK.
Jexyin Ne24. Mexaniuni ma enekmpomazHimHi KoaueanabHi npoyecu.
lapMmoHiuHI KOJWBAaHHA Ta iX XapakTepUCTHKH. [logaHHS TapMOHIYHHMX KOJMMBaHb B KOMIUIEKCHIH (dopmi.
[lepeTBOpeHHS eHeprii mpu rapMOHIYHUX KOJMUBAaHHX. [Ipy>KMHHNN MasTHUK. MaTteMaTnaHUN Ta Qi3UIHUI MaSTHUKH.
[leperBopeHHst eHeprii nmpHM TapMOHIYHMX KOJMBaHHiX. Pe3oHaHc y komax 3MiHHOTO crpyMmy. [udepeHuianbHi
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PIBHSHHS KONMBAJBGHUX MporieciB. JlogaBanHs koimBaHb. buttsa. ®irypu Jliccaxy.

Hexyia No25. /lugpepenyianvni pienanna KoaueanibHux npoyecie

HudepennianbHe piBHAHHA BUIPHHX 3aTyXalOUMX KOJIMBaHb Ta WOTO PO3B’S30K. XapaKTEPHCTHUKH 3aTyXaHHS.
Amnepionu4Hi mporiecd. Bumymieni konmuBaHHs. JJudepeHniaasae piBHIHAS BUMYIICHIX KOJMMBaHb. AMIUTITYa Ta (asa
BUMYIICHUX KOJIMBaHb. Pe30HaHC MeXaHIYHMX cHCTeM. Pe3oHaHC y Kosax 3MiHHOro crpymy. HemiHiiHicT Ta
AQHrapMOHI3M pealbHuX (i3MYHMX cUcTeM. ABTOKOJIMBaHH:. PenakcauiiiHi Ta mapameTpuyHi KonuBaHHs. [lomaHHS
HECHHYCOIHUX KOJMBaHb y BUIIAAl psaniB Dyp’e. Enexrpuunnii konuBansHui KOHTYp. [udepeHuiansHi piBHAHHA
KOJIMBaJIbHUX IPOLECIB B €JICKTPUYHOMY KOJIMBAJIHHOMY KOHTYPI.

Jexyin No26. Xeunvosi npoyecu

3aranbHi 3aKOHOMIPHOCTI XBWJIBOBUX mporeciB. [1o3noBxkHI Ta momepeuHi XBwii. PiBHSHHS CHHYCOIZHOI XBHWIIL.
Hudepennianpae xBwiboBe piBHAHHA. [IIBHAKICTP MeXaHIYHMX XBWJIb B Ta3ax, piInHax Ta TBepaux Timax. IloTik
eHeprii XBuii. 3BYKOBI XBIJII, iX OCHOBHI XapakTePUCTUKU. YIbTpa3ByK. OOMacTh 4yTHOCTI. AKyCTHKA MPHUMIIICHb Ta
criopyz. AudepeHmianbHe piBHIHHS eJIeKTpoMaraiTHOi XxBwiti. Bekrop [lofiHTHHTA.

3microBuii Moayab 4. Ontuka. KBanToBa Ta siiepHa gizuka.

Jexuyia No27. Enexmpomaznimnui xeuni. I'eomempuuna onmuxa

[Ikana emexkTpoMarHiTHUX XBHIb. Ilepenaya indopmailii 3a JOMOMOIOI0 CIEKTPOMArHITHUX XBHJIb. CBITJIOBI XBHUII.
I'eomeTpruHa onTHKa, ii OCHOBHI 3akoHK. ONTHYHI eTajl Ta MPUJIAIH.

Jexyin No28-29. Xeunvosa onmuxa

Enementn dotometpii. XapakTepucTHKH JpKepen cBiTia. [lormuHaHHs cBiTia. YacoBa Ta MpoOCTOPOBAa KOTEPEHTHICTb.
InTepdepenuis Ha miacTuHi Ta kiuHi. [HTepdepomeTpu. 3actocyBanns inTepdepentii. Ilpunnun [oiirenca-dpenens.
Merton 30u @penens. Judpakuais OpayHrodepa Ha MIIKHI Ta JUPpPaKLifAHIN pemmiTi. YABICHHS Mpo rojorpadito.
Hudpaxmis Ha KpucTamivuHid pemritoi. Po3mineHa 3maTHICTE onTWHHUX mpmiagiB. [lomspusamis mpu BimOWBaHHI Ta
3anmoMIiIeHHI cBiTna. 3akoH bproctepa. [TomsiiiHe mpoMeHe3amoMiIeHHS B Kpucranax. [lonmsgpuzaniitai npuctpoi. 3akoH
Maittoca. llltyyna anizorpomis. Edexr Keppa. 3acTocyBaHHS MONAPHU30BAHOTO CBITIIA B TEXHIIIL.

Jlexkuia No30. Keanmoea onmuka.

TenmoBe BUMPOMIHIOBAaHHS Ta JIFOMiHECIEHIis. BunpoMiHtoBaHHS abcomoTHO YopHOTO Tia. 3akoH Kipxroda. 3akoHn
Credana-bonpumana Ta Bina. YTpynHeHHs kiacu4HOI Teopil TemIoBOro BUIpoMiHIOBaHHs. KBaHTOBa rimoresa Ta
¢dopmyna [Tnanka s criekTpa abcoaOTHO YOpHOTO Tina. OnTuyHa mipomeTpis. 30BHIMHINA GoToedekT. Bukopucranus
¢doroedexry B TexHii. PoTOHH, IXHS Maca Ta IMITYJIbC.

Jexyia Ne3l. Xeunvosi enacmugocmi mamepii.

KopnyckyiapHO-XBHIBOBHI  Jlyali3M €JeKTPOMArHiTHOrO BHUIIPOMIHIOBaHHS. XBWIJIbOBI BIJIACTUBOCTI Marepii.
KopnyckynapHO-XBHIbOBHH yasisM pedoBUHM. CHIiBBIIHOIIEHHS HEBU3HAYEHOCTEH Ta XBWJIBOBI BIACTHUBOCTI
MIKpOYacTHHOK. ['paHuIli 3aCTOCOBHOCTI KiacnyHOl MexaHiku. PiasaHs lpeniarepa. XsunpoBa GyHKIIA, 1T Qi3naHAI
3MicT. [IpuKiany po3paxyHKy ITOBEJIHKH eJIEKTPOHa B HAWIPOCTIINX MoJisix. KBaHTyBaHHS eHeprii eeKTpoHa.

Jexyin Ne32. Ocnosu meopii meepoozo mina.

Enementn 30HHOI Teopii TBepaux Tin. Cratuctuku ®epwmi-ipaka Ta bose-Eitnmreiina. PiBens ®@epmi. 3amoBHEHHS
SHEepreTHYHNX 30H. MeTany, JieNeKTPUKH Ta HamiBIPOBIIHUKM 3 TOYKH 30py 30HHOI Teopii. EnexrpompoBinHicTh
HamiBIPOBIIHUKIB. JJOHOpHI Ta akuenTopHi HamiBnpoBigHWKH. [Ipunanu enekrpoHiku. KoHTakTH HamiBIpPOBITHHUKIB
PI3HMX THIIIB Ta HAIliBOPOBIHUKIB 3 MeTanamu. HamiBriposinHukoBi npuiaau. [ion.

Jexyia Ne33-34. Byoosa amoma.

Teopist bopa. Pipusinus [lpeniarepa aias atoma BoaH!. KBaHTyBaHHS eHEpPrii, MEXaHIYHOIO Ta MAarHITHOTO MOMEHTIB
opbitanpHOrO pyxy eiekrpona. Crmin enektpona. CriekTp aToMa BOIHIO Ta BOIHEMOAIOHHX aTOMiB. baraToenekTpoHHi
atomu. [Tpuniun [aymi. Po3monin e1eKTpoHiB B aTOMax 3a CHEPreTHUHUMHE cTaHaMu. [lepiouyHa cucTeMa eIeMeHTIB.
KBaHTOBa enekTpoHika Ta crekTpockoris. OnTHYHI Ta IMOWHHI eJIeKTpoHH. PeHTreHiBebki cekrpu aroMmiB. diznuna
npupoJa XimMiuHoro 3B’s13Ky. EHepreTuuHi piBHI Ta crieKTpu MoJieKyi. B3aemozis cBiTiia 3 KBAaHTOBUMH CHCTEMaMH:
MIOTJIMHAHHS, CIIOHTaHHE Ta BUMYIIEHE Pe30HAaHCHE BUIPOMiHIOBaHHS. [IpuHIMI 1ii a3epiB, iXHI THIN Ta NMPaKTHYHE
BUKOPHCTAHHS.

Jexyin Ne35-36. Aoepna ¢hizuxa.

Cxiazn, OynoBa Ta XapakTEpHCTHKN aTOMHHUX siiep. OCHOBHI BIacTHBOCTI siiepHUX cwil. Mogeni siaep. SlnepHi peakiii,
iXHi MexaHI3M Ta kiacudikamis. 3akoHH 30epekeHHS B sAepHUX peakmisx. OnpepkaHHS Ta BHUKOPHUCTAHHS
pafioaKTHBHUX i30TOMIB. 3aKOH Pagi0OaKTHBHOTO po3Maxy. AKTHBHICTh HYKIiAy. 3akoHOMipHOCTI aibda- Ta Oera-
posmazniB. Hefitpuno. 3akon nmornuHaHHA. Paniariifaa criikictes marepianiB. [lo3a Ta MOTYXHICTh O3HW ONPOMiHEHHS,
6iomoriyHa it 10HI3yI0OUMX BUIPOMiHIOBaHb. METOIM peecTpallil paioaKTHBHOTO BHIIPOMiHIOBAHHS.

Hedexr macu Ta eHepris 3B’A3Ky aTOMHHX sjep. JBa IUIIXM omep)kaHHS BHYTPIIHBOAAepHOI eHeprii. JlaHmrorosa
peakuis nmoxinmy sanep. SlnepHi peakropu. Peakuii cuHredy aromuux spep. [Ipobnemu kepoBaHOTO TEpMOSIEPHOTO
cunresy. [lepeBaru Ta He0MIiKY AaepHOT eHepreTHku. EHepris 3ipok.
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IlpakTHYHi 3aHATTS:

Moay.s 1
Ilpakmuune 3auammsa Ne 1. ExeMeHTH KiHEMATHKH MOCTYHIAIBHOTO PyXY
Ilpakmuune 3anammsa Ne 2. EneMeHTH KiHEMaTHKH 00epTaJIbHOTO PyXY
Ilpakmuune 3anamms Ne 3. JluHamika nocTynaabHOTO pyxy
Ilpakmuune 3anammsa Ne 4. [lunamika 00epTaabHOTO PyXy
Ilpakmuune 3anammsa Ne 5. Enepris, poO0oTa Ta HOTY)XHICTb.
Ilpakmuune 3anammsa Ne 6. 3axoHu 30epeKeHHS Heprii B MeXaHili
Ilpakmuune 3anammsa Ne 7. EneMeHTH MeXaHIKH CYIUIbHUX CEPEIOBHIIL.
Ilpakmuune 3anamma Ne 8. EnextpocTaTuka.
Ilpakmuune 3anammsa Ne 9. [IpyHINT CYTIEPIO3HUIIT eNEKTPOCTaTHYHUX HoTiB. Teopema ["ayca.
Ilpakmuune 3anammsa Ne 10. TlocTiiiHAH eNEKTPUIHAHN CTPYM
Ilpakxmuune 3anammsa Ne 11. OCHOBM MarHiTOCTATHKH.
Ilpakmuune 3anammsa Ne 12. 3akoHE MarHITOCTATHKH.
Ilpakmuune 3anammsa Ne 13. EneKTpoMartiTHi SBUIIA
Ilpakmuune 3anammsa Ne 14. OCHOBU MOJIEKYJIIPHO-KiHETHYHOT Teopii peuoBrHH. OCHOBU TEPMOJMHAMIKH

Moay.s 2
Ilpakmuune 3anammsa Ne 15. KonuBanpHi Ta XBIJIBOBI IPOLIECH
IlIpakmuune 3anamma Ne 16. OnTuka.
Ilpakmuune 3anammsa Ne 17. 3aKOHM TENJIOBOrO BUIPOMiHIOBaHHS. KBaHTOBa NpHpoJa CBiTJIA Ta XBHJIBOBI
BJIACTHBOCTI YaCTUHOK.
Ilpakmuune 3anammsa Ne 18. PanioaktuBHicTb. SnepHi peakuii. ledext Macu Ta eHeprist 3B’ 13Ky aTOMHHUX SAEP.

JladbopaTopHi 3aHATTH:

Moayas 1
Jla6opamopna poéoma. Beryn. IlpaBuna miaAroToBKH, BUKOHAHHS, O(OPMIICHHS Ta 3aXHCTy JabopaTopHOi poOOTH.
[paBuia TexHiku Oe3mekn Ha Kadenpi ¢pizukn. MeToauka po3paxyHKy HOXHOOK BUMIPIOBABHUX (Pi3UYHUX BETHINH
Jlabopamopna poooma Ne 1.2. BusHaueHHs THHAMIYHOT B’S3KOCTI pinnHU MeTogoM CToKca
Jlabopamopna poooma Ne 1.1. BuzHaueHHS 3aJIe)KHOCTI MOMEHTY 1HEpIIii CHCTEMH BiJl pO3MOJLTY i MacH BiTHOCHO OCi
obepTaHHs
Jlabopamopna poooma Ne 1.6. BuzHaueHHs MBUIKOCTI KyJIi 32 TOTIOMOT0I0 0aTiCTHYHOTO MasiTHUKA
Jabopamopna poooma Ne 1.4. BumipioBaHHs IPYKHUX XapaKTEPUCTHK MaTepiaiB
Jlabopamopna poooma Ne 3.2. BusHaueHHs ONOPY MPOBiIHKUKA 332 TOMOMOIOK aMIIEpMETPa i BOJbTMETpa
Jlabopamopna poooma Ne 3.3. I'panyroBaHHS raibBaHOMETpa
Jlabopamopna poooma Ne 3.4. T'panyroBaHHSl TepMOTIapH
Jlabopamopna po6oma Ne 3.5. BusHaueHHS TOPU3OHTAIBHOI CKIAIOBOI IHAYKIIIi Ta HANPYXEHOCTI MArHITHOTO ITOJIS
3emui
Jlabopamopna poooma Ne 3.6. BuBueHHS MarHITHOTO TIOJII KOPOTKOTO COJIEHOITa
Jabopamopna poooma Ne 3.8. Busuauenns KK/ tpanchopmaropa
Jabopamopna poooma Ne 3.9. BusHaueHHS 1HIYKTHBHOCTI KOTYIIKH Ta JPOCEIS
Jlabopamopna poooma Ne 16. JociiHe BUBUCHHS 3aJI€KHOCTI aTMOC(EPHOT0 TUCKY BiJl BUCOTH HaJl 3eMJICHO

MoayJs 2
Jabopamopna poooma Ne 2.2. BuznaueHHs KoeQillieHTa TEIUIONPOBIIHOCTI TBEPIUX TLT METOJOM PETryJIspPHOTO
pexXUMY
Jlabopamopna poooma Ne 14. BuzHaueHHs aOCOIOTHOI Ta BiTHOCHOI BOJIOTOCTEH MOBITPS
Jabopamopna poooma Ne 4.1. BuzHaueHHS TapaMeTpiB 3racaHHs KOJUBaHb (i3MIHOTO MAaSTHUKA
Jlabopamopna poooma Ne 4.2. JlociiKeHHS pe30HAHCHUX XapaKTEPUCTHK KOJIHBAJILHOTO KOHTYPY
Jlabopamopna poooma Ne 4.3. BusHaueHHS MBHUIKOCTI 3BYKY B IIOBITPi METOZOM CTOSIYUX XBHIIb
Jlabopamopna poooma Ne 5.2. BusHaueHHS TOBXHWHHU CBITIIOBOT XBIIII 33 JOIOMOTOI0 JH(PPaKIIHOT pemriTKu
Jabopamopna poooma Ne 5.3. JlocnipkeHHS MOJIIPU30BAHOTO CBITIA
Jabopamopna poboma Ne 5.6. BuzHaueHHS poOOTH BHXOXy €JEKTpOHAa 3 METaJliB METOJOM TIajbMyBaHHSI
(DOTOENEKTPOHIB B €IEKTPUIHOMY MO
Jabopamopna poooma Ne 6.1. BusHaueHHS CHEPTreTHYHOI IMPUHU 3200pOHEHOT 30HH HAMBIPOBITHUKA
Jlabopamopna poooma Ne 6.2. BumiptoBaHHS BOJIBT-aMIIEPHOI XapaKTEPUCTUKH HAITIBIIPOBITHUKOBOTO BUITPSAMIITYA
Jabopamopna poooma Ne 6.3. BumipioBaHHS CBITJIIOBOT XapaKTEPUCTHKN BEHTHILHOTO (POTOCIEMEHTA
Jabopamopna poooma Ne 7.1. BuzHaueHHs! aKTUBHOCTI pa/lioaKTUBHOT'O IIpenapaTy
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Jlabopamopna poooma Ne 7.2. BuzHaueHHS KoedillieHTa TMOTIIMHAHHSA PaIiOaKTUBHOTO BUIIPOMIHIOBAHHS Pi3HUMH
MaTepiaraMu

InauBiayvaidbHi KOHTPOJILHI PO0OTH:

Moay.s 1
Konmponsna poooma Nel «Di3udHi OCHOBH MEXaHIKM
Konmponvna poooma Ne2 «Enextpuka Ta MarHeTU3M»

Moay.s 2
Konmponsna poooma Ne3 «MonexynspHa i3uka Ta TEPMOANHAMIKA
Konmponsna poooma Ned «KonusanbHi Ta XBIIbOBI nporiecd. Ontuka. KBanrosa ta sinepHa dizukay

16) OcHoBHa JiTepaTypa:
Hinpyunnku:

1. 3arampnwmii kypc ¢isuku: Y 3 1./ 3a pen. .M. Kyuepyka. —2-re Buza., sump. — K.: Texnika, 2006.

2. Yomman [LI1. ®izuka: [linpyurauk. — K.: Buma mxk., 2003.

HapyanbHi nocionnkmu:

3. Kumamuenxko B.1. Timymaunuk 3 ¢isuxn. Hasuanpanit nocionnk. Kuis, KHYBA, 2018. — 168 c.

4. ®izuka B OymiBHHITBI: HaBYansHU mocioHuK / B.1. Kmamuenko, 1.0. AsnaypsH, H.b. bypaetina Tta in.. — K.:
KHVYBA, 2012. - 252 c.

5. ®izuka. 30ipHUK 337a4: HAaBYAJIbHUN MOCIOHUK Uil CTYAEHTIB ycix cremiansHocTed / B.I1. Kiamuenxo,
1.O. AsHaypsH Ta iH..; 32 3ar.pen. B.I. Kimanuenka. — K.: KHYBA, 2009. — 252 c.

6. Asnaypsu 1.O. ®i3uka Ta BizuuHi MeToan nocnipkeHHs: HapuanbHui nocionuk. — K.: KHYBA, 2007. — 250 c.

7. ®izuka. [IpakTMyHMi Kypc: HaBYaIbHUA NOCIOHMK Uit CTYICHTIB 3a04yHoi (opMHM HaBYaHHS BCIX
cnemianbHocTel /ABTopu: B.1. Knamuenko, I'.J]. [Totanenko, 1.0. AsHaypsH Ta in. — K.: KHYBA, 2005, - 256 c.

HapuanbHi mocioHnku (;TabopaTopHi MPaKTHKYMH):

8. ®isuka. Jlaboparopuuii nmpaktukyM. OHOBICHHUN UK. HaBd. moci6. / O.B. Ilanora, B.I. Knanmuenko, O.M.
I'puropuyk Ta in. — Kuis: KHYBA, 2022. — 160 c.

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

10. di3uka: mpaKTUIHUH MOCIOHUK O BUKOHAHHS JIA0OPAaTOPHUX pOOIT i3 3acTocyBaHHsM maketa Excel / yxma.:
B.I. Kiraruenko Ta ig. — K.: KHYBA, 2018. — 100 c.

11. disuka. JlabGopatopHmii mpakTukyM: basoBmit mukin. HaBuampHuWil mociOHWK. — 3-Te BHA., BHIp. i JIOML.
/B.1. Kimarraenko, 1.0. A3naypsH Ta iH. / 3a pen. B.l.LKimamuenka. — K.: KHYBA, 2012. - 228 c.

12. dizuka. JlabopaTopHuii nmpakTukyM. CrelpakTuKyMu: HaB4ainbHuii nocionuk / B.1. Knamdyenko Ta iH.; 3a 3ar.
pen. B.1. Knamuenka. — K.: KHYBA, 2012. — 96 c.

13. dizuka. JlaboparopHuii npaktukym: HaBuanpHuii mociOHuk. 2-re Bua., Bump. i gom. / B.I. Kiamuenko,
B.I. TapaceBuy, [.O. A3HaypsiH Ta in./ 3a 3ar.pen. B.l.Knanuenka. — K.: KHYBA, 2006. —228 c.

JonarkoBa Jireparypa:

HaBuanbHi mociOHMKH (KOHCTIEKTH JICKIIIH )

14. bypneiina H.B., ITanosa O.B., [lerpynbok T.b., Bipyk f1.1. ®@i3uxa. Koncnekr nexiiii crynenra: MonekynspHa
¢izuka i TepmonuHamika. KonmBanbHi Ta xBuiboBi mpouecu. Ontuka. Keanrosa ¢izuka. disuka atoma i sinpa /
HasuanoHo-Meroauunuii nocionuk — K.: KHYBA, 2022, — 168 c.

15.bypaeiina H.b., ITanoBa O.B., Ilerpynsok T.B., Bipyk f.I. ®i3uka. Koncnexr nekmiii crymenta: ®izuuni
OCHOBM MexaHiku. Enexrpuka i maraetusm / HaBuansHo-metoanunnii mocionuk — K.: KHYBA, 2021. — 144 c.

16. Knmumenko B.O., Tapacesnu B.1., [lyrinoB B.€., 'amoB [I.B. ®i3uka koiaMBanbHUX i XBHIILOBUX IPOLECIB:
koHcnekT jekiii.- K.:KHYBA, 2004. — 96 c.

17. KoncnekT nekuiit 3 ¢isukn (enexktpuka ta Maraetusm) /Y. B.1. Knamuenko. — K.:KHYBA, 1999.

Indopmaniiini pecypen:

18. http:/library.knuba.edu.ua/ — 6i6mioTeka KruiBcbKOro HaI[iOHAIBHOTO YHIBEPCHTETY OYAIBHHUIITBA Ta apXiTEKTYPH.

19. https://org2.knuba.edu.ua/ — ocsithiii caiit KHIBChKOro HAaIliOHATBHOTO YHIBEpCHUTETYy OYyMiBHHIITBA Ta
apxiTeKTypH.
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17) Cucrema ouiHIOBaHHSI HABYAJIbHHX HOCATHEHb (PO3MOaia 6aJiB):
Po3noain 6axiB, AKi OTPUMYIOTH CTYAEHTH

Mopyas 1
[ToToyne oriHIOBaHHA
3MicTOBI MOy Konrp. KonTp. Exzaven Cyma OainiB
1 2 pobora 1 poboTa 2
15 15 15 15 40 100
Monayasb 2
[ToToyne oriHIOBaHHA
3micToBi MoIyITi KonTp. KonTp. Samix Cyma OainiB
3 4 pobota 3 poboTa 4
15 15 15 15 40 100

Ixana ouiHoBanHa 0aiiB 3a 3micToBi moayJi 1, 2, 3,4 Ta
KOHTPOJIbHI po00TH 1Jis1 YyPaXyBaHHAM B MoayJsx 1 i 2

PeittnHroBsa ominka

bamm

15

13

11

8

mio|Q|w| >

6

IIxana ouiHioBaHHA 0aJiB 32 eK3aMeH (3aJiK) 1/l ypaxXyBaHHsA B Moayasax 1 i 2

OuiHKa 3a ex3aMeH (3aJiK)

bamu

40

34

28

22

m{oO|Q|w@|»>

16

HIkanaa ouinoBanusa: HamionajasHa ta ECTS

Cvma 6atis 3a Bei BrIH OriHKa 3a HaIllOHAJIBHOIO MIKAJIO0I0
Y 38 M1 Oninka ECTS .
HaBYAJILHOI JisSJILHOCTI VTS 3aJTIKY
JUTSL eK3aMEHY
90 - 100 A BIIMIHHO
82-89 B 6
nodpe
74-81 C p 3apaxoBaHO
64-73 D )
3a]0BiIBLHO
60-63 E
HE 3apaxoBaHo 3
HE3a/10BiIBHO 3 MOKIIUBICTIO ;
35-59 EX MOJKJIMBICTIO IOBTOPHOTO
MMOBTOPHOTO CKJIaaHHS CKITa/IaHHs
. , HE 3apaxoBaHo 3
HE3aJ0BUILHO 3 000B’I3KOBUM s
0-34 F . 000B’SI3KOBUM ITOBTOPHUM
[TOBTOPHUM BHBUYCHHSM JAMCIIUILTIHH .
BUBYEHHSIM JUCLIUILIIHA
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18) YmoBH aAonmycKy 10 MiACYMKOBOIO KOHTPOJIIO: BiABiIyBaHHS JIEKI[ifl; BUKOHAaHHSA JaOOpaTOpPHUX pOOIT;
aKTUBHICTP Ha MPAKTHYHHUX 3aHATTAX, NOTPUMAHHS TEPMiHIB BUKOHAHHS KOHTPOJBHUX POOIT, NOTPUMAaHHSI YMOB

aKaJeMiqHO1 T0OPOIECHOCTI.

19) MosiTHKA 010 aKAaeMiYHOI T0OPOYECHOCTI:

CnucyBaHHS Ml Yac TECTYyBaHHs Ta IHIIUX OIUTYBaHb, sIKi IPOBOJATHCS Y MUCHMOBIH (opMi, 3a00poHeHi (B T.4. i3
BUKOPHCTaHHSIM MOOLIBHUX 7eBaiiciB). Y pasi BUsBICHHS (akTiB cIECyBaHHS 3 OOKy 3100yBaya BiH OTPUMYE iHIIE
3aBIaHHs. Y pa3i HOBTOPHOTO BUSBJICHHS NPU3HAYA€THCS J0JATKOBE 3aHSTTS ISl IPOXOXKEHHS TECTYyBaHHSL.

20) Ilocuianua Ha CTOpiHKH CJICKTPOHHOI'0 HABYAJIBbHO-METOAUIHOI'0 KOMILVIEKCY I[l/ICIII(IHJIiHI/I:
1) https://org2.knuba.edu.ua/course/view.php?id=9

2) https://cutt.ly/6Nn7TeW



https://org2.knuba.edu.ua/course/view.php?id=9
https://cutt.ly/6Nn7TeW

