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ApTop noHaz, 50 HayKOBHUX | HABYa/IbHO-METOAUYHHUX MyOJTiKaLii.

‘ Kypc «®izuka»
JleTaabHillle Npo BUKJIaJa4a Ha cauTi kadeapu

3arasbHa iHpopmanisa

AHoTanjisa

Kypc oxontoe yci po3zinu ¢isvku sk GyHAaMeHTalbHOI AUCLUILIIHY, 1110 GOPMYE LiNiCHY KAPTUHY
Cy4acHOro cBiTy. BiH 3HaHOMUTb CTY/IeHTIB 3 pyHJaMeHTaJIbHUMHU NOHATTSIMHU, 3aKOHAMHU i TeopiiMuU
KJIaCU4YHOI Ta cydyacHoi ¢i3MKHU, OCHOBHHMH METO/JaMU PO3B’s13yBaHHsA (i3UUHUX 337124, 0COBJIUBOCTSIMU
¢disnunux npouecis. Kypc Heo6xigHu# 1151 eGeKTUBHOIO ONIaHyBaHHS Cllellia/IbHUX AUCLHUILIIH i
N0/AJIbILIOI CIPOMOXKHOCTI BUKOPUCTAaHHA Qi3WYHUX IPUHLUIIB Y Tajy3i MallMHOOYAyBaHHS.

MeTa Ta miJjii AUCHUIIIHA

[isi kypcy - 3a6e3ne4uTH MalbyTHIX iHKeHepiB 6a30BUMU 3HAaHHAMU Pi3uKH; cGOPMYyBaTH HABUUYKHU
yCBijioMyieHHS Qpi3UYHOr0 3MiCTy iH)KeHEPHUX NPO6JIeM; PO3BUHYTH 3[JaTHICTb 10 TPAKTUYHOTO
3acTocyBaHHs QpyHAaMeHTaJbHUX 3HAHb 3 Ppi3UKH y ranysi MamimHOOY[yBaHHS.

dopmar 3aHATH

Jlekii, 1abopaToOpHi 3aHATTS, MPAaKTUYHI 3aHATTS, CAMOCTiiHA po60Ta, KOHCY/IbTAallil.
[liZIcyMKOBHU KOHTPOJIb — iCITUT.

KoMneTreHTHOCTI

3K2. 3paTHICTb 3aCTOCOBYBAaTH 3HAHHA Y NPAKTUYHUX CUTYaLifX.
3K3. 3paTHiCTb MJIaHyBaTH Ta yIPaBJISATH 4acOM.
3K6. 3naTHicTh NpoBejleHHA JOCiKeHb HA IEBHOMY DiBHI.
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®K4. 3naTHicTb BTi/IIOBAaTH iHXXEHEPHI pO3POOKH Y rajly3eBOMYy MalIMHOOYIYBaHHI 3 ypaxyBaHHAM
TeXHiUHUX, OpraHisalliiHUX, IPaBOBUX, EKOHOMIYHMX Ta €KOJIOTIYHUX acleKTiB 3a yCiM KUTTEBUM
LIMKJIOM MalllMHU: BiJj IPOEKTyBaHH, KOHCTPYKBaHHS, eKCIJIyaTallil, NiITpUMaHHA Npane3JaTHOCTI,
JIarHOCTUKHU Ta yTUJIi3aLil.

PeBy.JIbTaTl/I HaBYaHHA

PH1. 3HaHHs i po3yMiHHSA 3acaj, TEXHOJIOTIYHUX, QyHaMeHTaJbHUX Ta iH)KeHEPHUX HaYK, 1110 JIeXKaTh B
OCHOBI raj1y3eBOro MallMHOGYAyBaHHS BiiNOBiAHOI ranysi.

PH4. 3nificHI0BaTH iHXKeHepHi po3paxyHKH /151 BUPilleHHs CKJIaAHUX 3a/a4 i IPaKTUYHUX NpobJieM y
rajiy3eBOMy MalllMHOOY/[yBaHHi.

06cAr AUCHMILIIHU

3aranbHuM o6car aucrumtinu 390 rog. (13 kpegutiB ECTS): sekuii — 80 roz,., 1a6opaTOpHi 3aHATTS-
48 roj., npakTU4Hi 3aHATTA - 32 roJ., caMmocTiliHa po6oTta — 230 ro/.

IlepeaymMoBU BUBYEHHS AUCHMIUIIHU (IpepeKBi3UTH)

Jis yenimHOTo OaHyBaHHS KypCy HEOOXi/JHO MaTU 3HaHHS Ta MPAKTUYHI HABUYKU 3 KypciB «Pi3nkay,
«Asirebpa i moyaTkuy aHasi3y» B 06cs3i, mepe/6aueHOMy NporpaMaMy 3araJlbHOOCBITHbOI cepeIHbOI
LIKOJIU.

0co06J/IMBOCTi AUCIUIIJIIHMA, METOJH Ta TEXHOJIOTii HAaBYaHHS

JlekLii NpoBOAATBCA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYyJIbTUMeIMHUX TeXHOJIOTiN. Ha npakTU4HUX
3aHATTAX BUKOPUCTOBYETLCS KeHC-MeTO/l, MeTO/, 3BOPOTHOTO 3B'sI3KY 3 60Ky cTyeHTiB. Ha
JIabopaTOPHHUX 3aHATTAX BUKOPHUCTOBYETHCA NPO6JIeMHe HaBYaHHA, Hallcy4acHilli KoMI'loTepHi
cumysanii GisMaHUX nporeciB i iIHAUBIAyaNbHUN MiAXiA,

IIporpama HaB4YaJIbHOI AUCHUILIIHA

TeMMU JIeKIIiHiHUX 3aHATH

1 cemecTtp "Knacuuna MmexaHika Ta TepMouHamika"
Tema 1. Bctyn o kypcy
[Ipuniunu HaykoBoro Metoay. EMnipuusni Ta TeopetudHi Mmetou ¢pisndHoro nisHaHHs. Pisuka sk
Hayka. [IpeameT, MmeTa i 3aga4a ¢isuku. Ky6 ¢pisuyHux teopiit. CydyacHa ¢pisuuHa kapTuHa cBiTy. [loHATTS
npocTopy, 4acy, MaTepii. Pisuka ik PyHAaMeHTaJbHA OCHOBA TEXHIKH i MiATOTOBKY iHXKEHEPHUX KaJpiB.
EnemeHTH Teopii po3MmipHOCTel diznyHux BesnauH. OauHuIi ¢pisnyHux BesinyuH B Cl.
Tema 2. EneMeHTH KiHeMaTUKH
[IpeameTt MmexaHiku. OcHOBHI 3a/iaui MexaHikU. KiHeMaTHKa, cTaTUKa i JruHaMika. OCHOBHa 3a/ja4a
KiHeMaTuku. CucteMa Bify1iky. KiHeMaTH4HI XapakTepucTUKU. [IpuHIIMI He3aexKHOCTI pyxiB. BijHOCHa
WBUKICTB. IIBUAKICTD | NPUCKOpPEHHS B 3araJlbHOMY BUINIaJKy KPUBOJIIHIKHOTO PyXYy.
Tema 3. luHaMiKa NOCTYNAJbHOTO PyXy MaTepia/ibHOI TOYKHU
[IoHATTSA cTaHy B K/1acu4Hil MexaHili. OcHOBHa 3a/a4a JuHaMikU. [lepminii 3akoH HeloToHa (3akoH
inepuii). Jlpyruit 3akoH HbioToHa K piBHAHHS pyxy. OCHOBHI CHJIH, 1[0 PO3TIJIAAAIOTHCA Y MEXaHilli.
TpeTiit 3akoH HbroToHa. Mexa npugaTHOCTI KJIaCUYHOI MeXaHiKU. [Hep1ia/ibHI Ta HeiHepLiaibHi
cucteMH Bijiky. [lepeTBopenHs [anines. Cunu iHepuii. [[pyruil 3akoH HbloToHa B HeiHepIiaAbHUX
CUCTeMax BiJJiKy.
Tema 4. Po6oTa Ta eHepris

. [Tos1e six dopma marepii, 1o
3/1iMICHIOE CUJIOBI B3aEMOJIii Mi>k TijlaMu. KoHcepBaTHUBHI Ta HEKOHCEpPBATHBHI cuiu. [loTeHniaibHA
eHepris YaCTUHKU B 30BHILIHbOMY CUJIOBOMY 10411 i ii 3B'AA30K 3 /{04010 Ha YaCTUHKY CUJIOH0.
Tema 5. Imnysibc. 3akoHU 36epekeHHs B KJIACUYHIN MeXaHinji
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36epexxeHHsI MexaHiuHoi eHeprii Ta iMIybcy K GyHjaMeHTaIbHUN 3aKOH NPUPOU. 3ITKHEHHS TiJL.
LleHTpasbHUH yap. AGCOJIIOTHO NPYKHUU Ta HENPYKHUH yAapHU.

Tema 6. KinemaTrka 06epTajibHOTO PyXy MaTepiaJbHOI TOYKH

KinemaTu4He piBHSIHHSA [J1s1 06epTaJbHOI0 PyXy MaTepiaJbHOI TOYKU. KyToBa IBUAKICTb Ta KyTOBe
NPUCKOPEHHS TOYKH, 1[0 PYXA€ETHCSA MO KOJIy, IX 3B'A30K 3 JIIHINHUMH IIBUKOCTAMU Ta IPUCKOPEHHAMM.
Tema 7. /luHaMika 06epTaJibHOT'0 Pyxy MaTepiaJbHOI TOUKHU

MomeHT cuiu (06epTajibHUKA MOMeHT). MoOMeHT iHep1iil MaTepia/ibHOI TOUKM BiJHOCHO oci. PiBHSIHHA
JUHAMiKU 06€pTaIbHOT0 PyXy TOYKU BiJHOCHO oci. MoMeHT iMnyJibcy. PIBHSIHHS MOMeHTiB. 3aKOH
30epeKeHHsI MOMEHTY iMITyJIbCy.

Tema 8. /luHaMika TBepA0TroO Tijia

MoMeHT iHeplii TBepAOro Tiza BiAHOCHO oci. 064YKcIeHHS MOMEHTIB iHep1iii TBepAux Tisl. Teopema
[llTefiHepa. PiBHAHHA AUHAMiIKK 06€pTaIbHOTO PyXy TBEPZOTrO Tijla BiAHOCHO oci. PIBHAHHSA pyXy i
piBHOBaru TBepAoro Tijia. Po60Ta, HOTY>XHICTh i KiHeTU4YHA eHepris Npyu 06epTaJbHOMY pyCi TiJa.
TeMma 9. BisibHI MexaHi4Hi KOJIMBaHHA

XapaKTepUCTUKU rapMOHIYHUX KOJIMBaHb. [JudepeHiiiasbHe piBHIHHS rapMOHIYHUX KOJIMBaHb.
EHepreTuuHi cniBBi/jHOLIeHHSA A1 ocuuasATopa. Pi3sUUHUN, MaTeMaTUYHUN Ta NPYKUHHUN MasITHUKU.
PazoBa NJI0LMHA OCLUAATOPA.

TeMma 10. logaBaHHS KOJIMBaHb

['padiyHuii crioci6 306pakeHHsI rapMOHIYHKX KOJIMBaHb 3a 0II0MOI'010 BEKTOPY, 110 06epTaeThCS.
JlofaBaHHA rapMOHIYHUX KOJIMBaHb O HAKOBOI'0 HaNpsAMy. buTT4. JlofaBaHHA B3aEMO-
neprneHJUKYyIAPHUX KoauBaHb. Pirypu Jliccaxy. [IpakTrU4HI 3acTOCyBaHHA [0 aBaHHA KOJIWBaHb. Pyp’e-
posKnaj,

Tema 11. 3aracaryi Ta BUMyLIeHI KOJIMBAaHHS

BisibHi 3aTyxawui KoJuBaHH4, ix JudepeHIiaibHe piBHAHHA. KoedilieHT 3racanHs, JeKpeMeHT
3racaHHs, JorapuPMidyHUM JeKpeMeHT 3racaHHs, 06POTHICTb, Yac pesiakcalii KoJUBaJbHOI CUCTEMM.
Bumyiueni MexaHiuHi KoJiMBaHHS, iX JUudepeHLiasbHe piBHAHHS. [Iponiec BCTaHOBJIEHHSI KOJIUBaHb.
AmmniTyza i ¢asa npyu BUMyLIeHUX KOJIMBaHHsX. Pe3oHaHC.

Tema 12. XBUJIbOBI IpoLecu

MexaHi3M yTBOpEHHA MeXaHIYHUX XBUJIb. [IpyKHI XBWJIi B TBEpAUX TlIaX, ras3ax i piguHax. [lonepeyHi i
M03/10BXHi XBUJIi. PiBHAHHSA 61ky401 mu1ockoi xBuii. Pa3oBa MBUAKICTb, JOBXKUHA XBUJIi, XBUJIbOBE
YHCIO | XBUJIbOBUM BeKTOp. EHepria xBuib. [1oTik eHeprii. BekTop YMoBa.

Tema 13. OcHOBM MOJIEKYISAPHO-KiHeTUYHOI Teopil. Kslacu4yHi cTaTUCTHUYHI po3noinu

MonekynsipHa ¢pisuka Ta TepMoAMHaAMIKa, iX 3a7a4i Ta MeToau. TepmoarHaMiuHi napametpu. Ulkanu
TeMnepaTyp. PiBHOBaXxHMI cTaH. OCHOBHI [TOJIOXKEHHS MOJIEKYJIAPHO-KiHeTUYHOI Teopil rasis. Maca
aToMiB Ta MoJsieKyJ1. KibKicTb pe4oBUHU. OCHOBHE PiBHAHHSA MOJIEKYJIIPHO-KiIHETUYHOI Teopil
ifleasbHOrO rasy. MoJsieKy/ipHO-KiHeTU4He TJAyMa4eHHs TUCKY Ta TeMIlepaTypu. 3aKoH /JlajbToHa.
PiBHAHHA cTaHy ifeanbHOro ra3y. Kinacnusi cratuctyu4Hi posnoginu. Posnogin Makcsesia MosieKy1
ileasibHOrO ra3y 3a WBHU/KOCTSMU TEIJIOBOTo pyxy. bapoMmeTpuyHa ¢popmy.a. Posnoain Bosnbimana.
Po3nogin MakcBenna-bosbiiMaHa

Tema 14. OcCHOBU TEpMOIMHAMIKH

BHyTpilHsA eHepris TepMogrHaMidHOi cucteMu. Po6oTa i TensioTta - ABi popmu nepejayi eHeprii
TepMoAMHaMIiuHIiK cucTeMi. [lepuinii 3akoH TepMmoauHaMiku. TensioeMHicTh rasis. PiBHAHHA Maliepa.
KisIBKiCTBb CTyneHiB BiJIbHOCTI MOJIEKYJIU. 3aKOH PiBHOMIPHOI'0O PO3IO/ialy eHepril 3a CTyleHsIAMHU
BisibHOCTI. [30mponiecu. AniabaTHuit npouec. KosoBuit npouec (uuki). TensoBi ABUTYHU Ta
0X0JI0KyBa/IbHI MamuHU. O60poTHI Ta Heo60opoTHI nponecH. Luka Kapuo. KK/l TenyioBoi MamyuHu.
Jpyruii 3akoH TepMogrHaMiku. EHTponisa. BusHayeHHd eHTpOIil CHCTEMU Yepe3 CTaTUCTUYHY Bary il
MakpocTaHy. TpeTiii 3aKoH TepMoiMHaMiku - TeopeMa HepHcTa Ta il HacaiaKU.

Tema 15. fIBuia nepeHeceHHs

CepenHs AOBXKHHA BiJIbHOTO MPO6Iiry MmoJjiekyJ1, epeKTUBHUH AiaMeTp MOJIEKYJI, cepefiHs KiJIbKiCTb
3iTkHeHb. ABuIlle qudy3il. KoedinienT audysii. ABuiie TenysonpoifHocTi. TeMnepaTyponpoBOHICTb.
B'saskicTbk. /luHaMiuHa i KiHeMaTUYHa B'SI3KiCTh.

Tema 16. [ligcymok

2 cemecTp "EnekTpo/juHaMika Ta ONTHKA"

Tema 17. EnektpocTaTrka y BaKyyMi

EfleKTpUYHUM 3aps/, eJleKTpUiHe noJie. JUCKPeTHICTb eJIeKTPUYHOTO 3apsiAy. 3aKOH 36epexKeHHs
3apaay. 3akoH KynoHa. BekTop Hanpy»KeHOCTi eJIeKTPUYHOT0 N0J1s, CUI0BI JiHil. HanpyxeHicTb
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€JIEKTPUYHOTIO 11011 TOYKOBOTO 3apafy. [Ipunuun cynepnosunii. [loTik Hanpy»KeHOCTi eJIeKTPUYHOT O
noJist. Teopema Faycca a1 esiekTpudHOTro 1noJis. [losie piBHOMipHO 3aps/KeHUX TiJl (HeCKiHYeHHO1
IJIOLMHY, HUTKH, KyJIi).

Tema 18. Po6oTa cuia noJid. [loreHnian

Po6GoTa cus moJist mpy nepeMilieHHi 3apsaaiB. {UPKy/isiiis Hanpy>KeHOCTi eJIEKTPOCTATUYHOTO OJIs.
EJleKTpU4HUI TOTeHLiaJ, pisHULS oTeHiaiB. [loTeH1ias Mol TOUKOBOTO 3apsAy, CUCTEMU 3aPSAiB.
ExBinoTeH1ia/bHi oBepxHi. 3B'130K eJIEKTPHUYHOTr0 NOTEHIia/ly 3 HAPYKEHICTI0 eJIeKTPOCTAaTUUHOTO
noJid. [loTeHiaIbHUNA XapaKTep eJleKTpUUHOro noJs. [loTeHniasbHa eHeprif.

Tema 19. [IpoBiAHUKH i iieJIEKTPUKHU B €JIEKTPOCTATUYHOMY TOJIi

[IpoBiAHUK B eJIeKTPUYHOMY I0JIi. fIBUIIe eJleKTpOoCTaTUYHOI iHAYKIii. E1eKTpocTaTUYHUN 3aXUCT.
Hienexktpuku. Enektpuunuii gunodib. [lonsgpusanis gieJIeKTpUKIB B eJIeKTPUYHOMY noJ1I. JliesieKTprU4iHa
MPOHUKHICTDb Ta JieJIeKTpUYHA CIPUUHATAUBICTD. EslekTpuyHe 3MileHHs. TeopeMma I'aycca a1 nosist B
JienekTpukax. EnektpocratnyHa eMHicTb. KongencaTopu. [lociioBHe Ta mapaJjiesibHe 3’€/JHAaHHS
KOHJZleHcaTopiB. EHeprisa B3aeMogil eJleKTpUYHUX 3apsAiB. EHeprid 3apsaA:KeH0oro KOHZIeHcaTopa.
EHepris enekTpuyHoro noJst. 06'eMHa rycTHHA eHepril eJIeKTPUYHOTO MOoJIs Y JlieJIeKTPUKY.

Tema 20. [TocTiiHUN eJIeKTPUYHUU CTPyM

[locTiHUH eJIeKTPUYHUM CTPYM, HOr'0 XapaKTePUCTUKHU Ta YMOBH icHyBaHHA. CHUJa eJIeKTPUYHOTO
cTpyMy. BekTop ryctunu ctpyMy. CTopoHHi cuiu. EnekTpopyuiiiina cuia. PisHULA eleKTpUYHUX
MOTeHIiaJiB, eJIeKTpU4YHa Hanpyra. EJlekTpu4HuM onip npoBiAHUKIB. 3akoHU OMa Ta JleHna-/xoynid B
iHTerpaJsibHiH Ta AudepeHUianbHil Gopmi. 3akoH OMa [ AiNAHKY KoJa 110 MictuTb EPC. 3akoH OMa
JIs1 3aMKHeHoro koJa. [IpaBusia Kipxroda.

Tema 21. MarHiTocTtaTuka y BakyyMmi. Pyx 3apsiipkeHUX 4aCTUHOK B MarHiTHOMY 1OJI

MarniTHe nosie. Bektop MarsiTHoi iHgykuil. CuioBi niHil MarHiTHOrO noJsid. 3akoH Ammnepa. Cuia
B3a€EMOJII napaJsieJibHUX TOKiB. 3akoH bio-CaBapa-Jlaniaca. [IpyuHyn cyneprnosuuii MarHiTHUX IOJIIB.
MarHiTHe noJsie HAUNPOCTIIINX CUCTEM. BUXpOBHUI XapaKTep MarHiTHOTO M0Jisl. 3aKOH TOBHOTO CTPYyMY
JUI MarHiTHOro noJid y BakyyMi. Cuna Jlopenua. Pyx 3apsa/pkeHol YaCTUHKY B eJIeKTPUYHOMY Ta
MarHiTHOMY noJsx. [IpakThyHe 3acTocyBaHHSA y IpUcKoproBayax, MI'/l-renepaTopax, Mac-
CIIEKTPOMETpaX, eJIEKTPOHHO-IIPOMEeHeBUX IIpUlaiax.

Tema 22. Teopema 'aycca fJi1 MarHiTHOroO MOTOKY

MarHiTHUM MOMEHT KOHTYpY 3 eJIeKTPUYHUM CTpyMOM. KoHTYyp 31 cTpyMOM y MarHiTHomy mnoJii. MoMeHT
CWJIY, 10 Ai€ Ha KOHTYP. [loTeH1ia/ibHa eHeprid KOHTYpPY 3i CTPYMOM B 30BHIIHBOMY MarHiTHOMY IOJIL.
MarniTHuil notik. Teopema 'aycca fiy1s1 MarHiTHOro noTokKy. Po60oTa o nepemilieHHIo MPOBiJHUKA Ta
KOHTYpY 3i CTPyMOM y MarHiTHOMY IOJIi.

Tema 23. MarniTHe noJie B pe4OBUHI

MarHiTHe noJsie B pe4oBUHI. MarHiTHe moJie 3apsy, IKUK pyxaeTbcs. MosieKyasipHi cTpyMu. MarHiTHi
MOMEHTHU aToMiB. HaMarHiyeHicTb. MarHiTHa NpOHUKHICTh Ta MarHiTHA COPUUHSAT/IUBICTb.
Hanpy»xeHicTb MarHiTHOro 1oJig. 3aKOH OBHOI'0 CTPYMY [/ MarHiTHOTO N0Ji1 B pe40BUHI. TUIIU
MarHeTHUKiB: IapaMarHeTHKHY, JjiaMarHeTuKHY, GepoMarHeTHKH.

Tema 24. EnekTpoMarsiTHa iHAyKLiq

fABuile enekTpoMarHiTHOI iHAYKL{Il. 3aKOH esieKTpoMarHiTHoi iHAyk1ii ®apages. [IpaBuio JleHna.
fBuina camoiHAYKLil Ta B3aEMHOI iHAYKLiL. [HAYKTUBHICTB. BiiacHa iHAYKTHUBHICTB JOBrOro COJIE€HO0IAa.
B3aemMHa iHAYKTUBHICTb. EHepria MarsiTHoro noJs.

Tema 25. OcHoBH Teopii MakcBeJisia s eJIeKTPOMarHiTHOTO MOJIsI

®apaseiBcbKe Ta MaKCBeJIJIOBE TJyMadyeHHs siBUIA eJleKTpoMarHiTHoi inaykuii. [losicHeHHS
MakcBeJsioM BUHUKHEHHS €. p. C. iIHAyKLii. BuxpoBe esnekTpudHe noJsie. CTpyMu 3MileHHA. Jociz
ElixeHBa/b/a. 3B'1I30K MiXK eJIEKTPUYHUM | MarHiTHUM NOJISIMH, SIK OJJMH 3 MPOsIBiB 3arajibHOTO 3B'SI3KY B
npupogi. EnektpomarniTHe noJie. Ctpymu ®@yko, ckiH-edpekT. Cuctema piBHAHb MakcBeJia B
iHTerpasibHill i AudepeHuianbHik popmax. LIBUAKICTb PO3NOBCIOXKEHHS €JIeKTPOMArHiTHUX 36y /KEHD.
Tema 26. EnekTpoMarHiTHi KoJiMBaHHA

[apMoOHiYHi eJleKTpOMarHiTHi koJMBaHHS. TOMCOHIBCbKUI KOJIMBaJbHUN KOHTYP. BisibHI 3aTyxatoui
eJIEKTPOMAarHiTHi KoJiuBaHH4, ix JudepeHIiasbHe piBHAHHA. JJo6pOTHICTh. BuMylieHi eneKTpoMarHiTHi
KoJsiuBaHHA. IMnenaHc. 'eHepaTop 3MiHHOro ctpyMy. PesoHaHc Hanpyr. Pe3oHaHc TOKiB. [IoTyxHicTb
3MIHHOTO CTPyMY.

Tema 27. EnekTpoMarHiTHi XxBuJii

[lepen6auyeHHs icHyBaHHSA XBWJIb Y Teopii MakcBeJs1a. XBUJIbOBe PiBHAHHA /191 €J1IeKTPOMarHiTHUX
XBWJb. /ludepeHuiasbHe piBHAHHSA JIOCKOI MOHOXPOMATHUYHOI eJleKTpoMarHiTHoi xBuJi. LIBUAKicTb
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MOUIMPEHHS eJIEKTPOMArHiTHUX XBUJIb B cepeZloBUIlax. 3akoH MakcBesinia. Jlocnigu epuia, JlebeneBa Ta
['nmarosibeBoi-ApKaibeBOM. BunpoMiHtoBaHH:A aunoJs (BiopaTop [epua).

Tema 28. 'eoMmeTpu4YHa ONITUKA

[Ipupoja cBiTJia. 3aKOHU PO3MOBCH/XKEHHS, Bi/IOMBAaHHS Ta 3a/I0MJIEHHS CBiTJ/1a. AGCOJIIOTHUM Ta
BiJTHOCHU M MMOKAa3HUKH 3a/I0MJIEHHS. fIBHIIle TOBHOI'0 BHYTPIilIHBOTO BiIGMBAHHS, CBITJIOBOAH Ta iX
BUKOpPHUCTAaHHSA. ONTHUYHI CUCTEMH.

Tema 29. [nTepdepeHnuis cBiTJia

[HTepdepeHIlis MOHOXpPOMAaTHYHUX XBUJIb. KorepeHTHicTh. Po3paxyHok iHTepdepeHIiiHOI KApTUHU Bij
JIBOX /pKepest. [HTepdepeHIIisl CBiT/Ia B TOHKHX IJIiBKaX, OJIOCH PiBHOI TOBIIWHM i piBHOT'O HAXHJIY.
Kinbusg HeroToHa. [IpoCcBiT/IEHHS ONTUYHUX CUCTEM.

Tema 30. Judpaxkiis citia

[Mpunuun 'oiireHca-Openens. ludpakuisa Openesnsa. Meton 30H @penens. ludpakiiis Ppenessa Ha
KpyTIJyioMy OTBOpi Ta Aucky. ludpakuia @PpayHrodepa. ludpakuisa Ha ojHiH Ta 6araThoX IIiJIMHAX.
JudpakuiiiHa rpatka. Jludpaknisa @payHrodepa Ta cieKTpaJbHUH po3Kiaz. Po3ainbHa 31aTHICTE Ta
JVcCIepcid ClieKTpaJbHUX NIPUIaLiB.

Tema 31. EnekTpoMarHiTHi XBUJii B pe4OBUHI

PosnoBcro»xeHHs CBiTJIa B pe40BUHI. ABUllle gucnepcii ciTJia. [lorsinHanHA cBiT/a. 3akoH byrepa-
JlambepTa. 3B's130K gucnepcii 3 moraruHaHHAM. CeKTpaJbHUN aHali3, Horo HayKOBe Ta MpaKTUYHe
3actocyBanHs1. [losisipusanis xsuib. [lossipyusanis XxBu/b Npy Bil6MBaHHI Ta 3a/10MJIeHH]. 3aKOHU
Bpioctepa i Masntoca. [loaspusaniiidi npunagy. Ilpusma Hikoss. O6epTaHHS IJIOUUMHU HOJsipU3aliii.
Tema 32. [ligcymok

3 cemectp "CyyacHa ¢izuka”

Tema 33. EsleMeHTH pesISTUBHOI MeXaHIKU

PensTuBHa kiHeMaTuKa. [Ipo6seMa npocTopy i yacy. [locTysiaTu cnenianbHOI Teopii BifjHOCHOCTI.
[lepeTBOpeHHs JlopeHna. 3aKoH J0/laBaHHS BUAKOCTel. BiflHOCHICTL ogHOYacHOCTI. [HTEepBasa y
YOTUPUBUMIPHOMY npocTopi. PenaTuBHui iMmnysibc. OCHOBHe piBHAHHSA peJIATUBHOI AUHaMIiKU. [IoBHa
eHeprisa peJATUBHOI YaCTUHKU. EHepris cnokoto. B3aeM03B'130K MiXK eHepri€lo Ta iMIy/IbCOM, MiXK
Macol0 Ta eHePri€ y peATUBHIN MexaHili. 36epexxeHHs1 eHeprii-iMIy/IbCy y pe/IiTUBHIN MexaHilj.
Tema 34. EneMeHTH KBaHTOBOI OITUKHU

TensioBe piBHOBaXKHE BUNPOMiHIOBaHHS YOPHOTO Tisa, ioro 3akoHu: Kipxroda, Credpana-bosbrMana,
Bina. [[pyHIIMNOBI TPyAHOLL Ta CyepevyHOCTi NPU NOSICHEHHI [[UX 3aKOHIB B paMKax KJIacCU4HOI Qi3nKu
(dopmyna Penes-/xuHca Ta «yabTpadioneToBa karacTpodar). KBanToBa rinotesa ta popmyna [lnaHka.
®oTtonu. EHeprig, imnysbc Ta Maca poToHa. 30BHIiLIHIN PoToedekT. KBaHTOBI i XBU/IBOBI OsICHEHHS
TUCKY cBiTa1a. locniay JlebeneBa. KopnyckyisipHO-XBUJIBLOBUHM Ayasii3M CBiTJa.

Tema 35. KBaHTOBa MexaHika Ta KOpPNYyCKYJ/IIPHO-XBUJIbOBUH JlyasliaM MaTepil

Mopenb aTtomy Pezepdopaa. TpyaHouii kiacuyHoi iKY NpU MOsICHEHH] 6y/10BU i CTa6iILHOCTI aTOMY.
[Toctynatu bopa. CiekTpasibHi cepii B cieKTpi BUNIPOMiHEeHHS aTOMa BOAHIO i BOAHENO/[i6HMX 10HIB.
[ToTeHnianu 36y KkeHHs Ta ioHi3alil aToMiB. EkcnepruMeHTa/ibHe 06IpyHTYBaHHSA i/lel KBaHTYBaHHS
(muckpeTHocTi) cTaHy aToMy (Aocaiau @panka i epua). inoTesa e bpoitnsa. EkcnepuMeHTaibHe
niTBepAKeHHS XBUJIbOBUX BJIACTUBOCTEN YaCTHHOK pedoBUHMU. [ludpakiiis eJleKTPOHIB, HEUTPOHIB,
atomiB, MoJieky1. [I[pakTrUyHi 3acTocyBaHHA Audpakiii yacTHHOK (esiekTpoHorpadis, HedTpoHorpadis).
CniBBigHOLIEeHHS HeBU3HaueHocTel ['aii3eHb6epra.

Tema 36. KBanToBuii ctaH. PiBHsaHH4 lllpeginrepa

3aBAaHHSA CTaHY MiKPOYaCTUHOK: KJaCHYHEe Ta KBaHTOBe. XBUJIbOBA QYHKIisA Ta Il CTATUCTUYHUIN CEHC.
AmMmnitysa iMmoBipHOCcTe. [losicHEHHS TOBeiHKM MiKpPOYaCTUHOK Yy ABOLIi/IbOBOMY iHTepdepoMeTpi.
Cyneprnosuiisa cTaHiB y KBaHTOBI# Teopii. UMoBipHicTh B KBaHTOBI# Teopii. [IpUHIMI TPUYUHHOCTI y
KBaHTOBOI MexaHili. [I[puHuun BignoBigHoCTi. OnepaTopu pisMYHUX BEJUUUH B KBAHTOBIN MexaHilli.
Yacose piBHaAHHA Ulpeginrepa. CranioHapHi cTaHu.

Tema 37. ®i3uka aToMiB Ta MOJIEKY.JT

Po3B’sa3aHHd piBHAHHA lllpegiHrepa s eeKTpoHa y cpepUyHO-CUMEeTPUYHOMY I10JIi - aTOM BOJHIO.
KBaHTyBaHHS eHeprii, MOMEHTY IMIyJIbCY Ta NPOEKIii MOMEHTY iMNyJIbCY ejleKTpoHa. OCHOBHUM CTaH
atoMa BoHmp. [locaix lTepna i 'epnaxa. CriH eslekTpoHa. [IoBHUI MOMEHT iMNyJIbCY KBaHTOBOI
yacTUHKHU. OpbiTasbHUN Ta cliHOBUM MarHiTHI MoMeHTHU. CkyiagHi aTtoMu. EdekT 3eemaHa. [IpaBunia
Big6opy. llluprHa eHepreTUYHUX PiBHIB Ta COEKTpaJbHUX JiHiH. [[puHIMN TOoTOXKHOCTI. @epMioHH i
6030HuU. [IpuHuun [aysi. Po3noain esieKTpoHiB y aToOMi 3a cTaHaMU. 3alnOBHEHHS eJIEKTPOHHUX
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060s10HOK. [lepioanyHa cuctema enemeHTiB /I.I. MenieneeBa. [Ipupoa xiMiuHoro 3B’3Ky. [oHHUH i
KOBaJIEHTHUM TUIU 3B’13Ky. MoJsiekyJia BogHI0. O6MiHHA B3aeMo/isi. EHepreTuyHa CTpyKTypa MOJIEKY L.
Tema 38. Kpuctasu. [IoHATTA Ipo 30HHY Teopito TBepAuX TiJI. El1eMeHTH KBaHTOBOI CTaTUCTUKHU
ByaoBa kpucrasis. [lepektu kpuctasis. [loHaTTs npo poHoHU. Tens10EMHICTh KpUCTaJIiB.

30HHA CTPYKTypa EHEPreTUYHOTO CIIEKTPY eJIeKTPOHIB. EHepreTH4YHi 30HU y KpUCTasiax. 3allOBHEHHA
30H: METAaJIY, JieJIeKTPUKHU, HaMliBIPOBiJHUKU. KBa3iYaCTUHKHU - eJIeKTPOHHU NMPOBIAHOCTI Ta AipKH.
[TousaTTs npo edpekTUBHY Macy. CTaTUCTUYHUN ONTKMC KBaHTOBOI cucteMu. ®azoBuil npocTip. Po3noginu
Boze-EitHiiTeiiHa i ®epmi-/lipaka.

Tema 39. EnekTponpoBiIHICTb pe4OBUHU

[Iprpoa HOCIIB CTpyMy B MeTaJjlaxX Ta HalliBINPOBiIHUKaX. 3aJIeXKHICTh eJIEKTPONPOBIJHOCTI MeTaJliB Ta
HaliBIPOBIJHUKIB BiJj TeMIlepaTypHU. YBJIeHHs PO KBAaHTOBY IPUPOAY eJIEeKTPOIIPOBIHOCTI MeTaJliB.
Knacuodikaijisg HaniBnpoBiJHUKOBUX MaTepiasiB. BiacHa Ta foMilllKoBa eJIeKTPONPOBiAHICTh
HaMiBOpPOBIJHUKIB i IXHS TeMIlepaTypHa 3a/IeXKHicTb. E1eKTpOoHHMHU i AipKOBUH HaMiBOPOBIAHUKH, p-n
nepexia. PoToeseKTPUYHI ABHUIIA ¥ HaNiBIpOBiAHUKaX. [[puHIMI Ail cCOHAYHOI 6aTapel.

Tema 40. ®izuka aToMmHoro saapa. Aaepni peakuii. CydacHa ¢pisvyHa KapTHHA CBITY

Ckuag atoMHux aaep. Hyknonu. XapakTepUucTUKY siZiep: 3aps/, po3Mip Ta Maca fifjpa. BaactusocTi Ta
npupo/jia iAepHux cuil. JlepekT Macu Ta eHepris 3B’3Ky sAep.

OcHOBHI TUMNU AJepHUX peakliil. [lopir peakuii. 3aKoH paZjioakTUBHOTO po3najy. AKTUBHICTb
pazionykainy. [loxomxeHHs Ta 3akoHOMipHOCTI anbda-, 6eTa-, i rama-po3najy szgep. HelTpuHo Ta
a"nTuHedTpuHo. llITy4Hi sixepHi peakuii. Peakuii saepHoro noAiny ta ix eHepreTUMHUMN H6aJaHC.
JlaHntorosa peakuisi nofiny safep. Anepuuii peaktop. TepMosaepHi peakuil. KepoBanuil TepMosiiepHUi
cuHTe3. PeyoBuHa Ta noJe. EnemenTapHi yactuHky. Knacudikalisi eieMeHTapHUX YaCTUHOK. B3aemogis
YaCTUHOK. YaCTUHKHU Ta aHTUYaCTUHKU. HapopKxeHHd Ta aHIriiAnia eJeKTpoHa Ta no3utpoHa. KBapku.
3aKoHU 36epexeHHs NPU B3aEMO/il eJleMeHTapHUX YaCTUHOK.

Temu NPAKTUYHHUX 3aHATD

1 cemecTp

Tema 1. KineMaTHKa NOCTynaJbHOTO PyXy

Tema 2. luHaMiKa NOCTYNaJIbHOTO PYXy

Tema 3. 3aKoHU 36epexxeHHs B MeXaHUIli

Tema 4. KineMaTuka Ta IMHaMika 06epTaJbHOTO PyXy
Tema 5. F'apmoniuHi Ko1MBaHHSA

Tema 6. MexaHiuHi XBUJII

Tema 7. OCHOBUY MOJIEKYIAPHO-KiHETUYHOI Teopil
Tema 8. OCHOBUY TepMOJUHAMIKU

2 ceMecTp

Tema 9. EnlekTpocTaTHKa y BaKyyMi
Tema 10. EnekTpuyHe noJie B pe40BUHI
Tema 11. [locTiHUM cTpYyM

Tema 12. MarHiTocTaThKa y BaKyyMmi
Tema 13. EnekTpomarsiTHa iHAyKLiA
Tema 14. Kosia 3MiHHOTO CTpyMy

Tema 15. l'eomeTpryHa onTHKA

Tema 16. XBUJIbOBa ONTHKA

3 cemecTp
(HeMa€ NpaKTUYHUX 3aHATH)

Temu 1a60paTOPHUX POGIT

1 cemecTp

Tema 1. BctynHe 3aHATTS Ha TeMy "O6po6ka pe3y/ibTaTiB GpisMYHOr0 eKClepUMeHTy"
Tema 2. J/lJabopaTopHa po60oTa 3 KiHeMaTHUKH

Tema 3. J/labopaTopHa po60Ta 3 3aKOHIB 36epeXeHHs B MeXaHHUIIi

Tema 4. JlabopaTopHa po60Ta 3 AUHAMIKU TBEP/IOTO TiJja

Tema 5. JlabopaTopHa po60Ta 3 TapMOHIYHUX KOJINBaHb
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Tema 6. J/lJabopaTopHa po60Ta 3 MeXaHIUHUX XBUJb
Tema 7. J/labopaTopHa po60oTa 3 TEpMOJUHAMIKH
Tewma 8. [lincyMKOBe 3aHATTSA 3 JTAOOPATOPHUX POOIT

2 cemecTp

Tema 9. BcTymnHe 3aHATTS Ha TeMy "Po60Ta 3 eJIeKTpOBUMipIOBaJIbHUMH NMPUJIagaMu"
Tema 10. JJabopaTopHa po60Ta 3 MOCTIHHOrO CTPYMY

Tema 11. JlJabopaTopHa po6oTa 3 npaBuJ Kipxroda

Tema 12. JlJabopaTopHa po60Ta 3 MarHiTOCTaTUKH

Tema 13. J/lJabopaTopHa po60oTa 3 eJIeKTPOMAarHiTHOI iHAYKIIii

Tema 14. JlJabopaTopHa po6oTa 3 iHTepdepeH1ii cBiT/Ia

Tema 15. JlabopaTopHa po6oTa 3 fudpakiiii cBiT/a

Tema 16. [lifcymMKoBe 3aHATTA

3 cemecTp

Tema 17. JlJabopaTopHa po60Ta 3 KBAHTOBOI ONTUKH

Tema 18. JlabopaTopHa po60Ta 3 JOCAiAKeHHS CIIEKTPiB BOAHENOiOHHUX aTOMIB
Tema 19. JlabopaTopHa po6oTa "Jocaig $paHka Ta 'epa”

Tema 20. JlJabopaTopHa po6oTa "/Iludpaxiiis esieKTpoHiB"

Tema 21. [lizcymKoBe 3aHATTA 3 KBAHTOBOI Qi3uKU

Tema 22. J/lJabopaTopHa po60Ta 3 eJIeKTPONPOBiIHOCTI HAMiBIPOBiIHHKIB

Tema 23. JlJabopaTopHa po60Ta 3 BUBYEHHS IPUPOJHOTO pajianiiiHoro pony 3emi
Tema 24. [lincyMKoBe 3aHATTA

CamocTiiHa po6oTa

Kypc nepes6ayae BUKOHaHHSA iHAMBiAyalbHOr0 po3paxyHKoBo-rpadidyHOro 3aBAaHHe. PesyabTaT
pO3paxyHKiB N0JAETHCSA IK MUCbMOBHUH 3BiT. CTyZleHTaM TaK0X peKOMeH/I0BaHO [|0/1aTKOBi MaTepiaiu
(noci6HUKH, MeTOAUYHI BKa3iBKM) A1 CAMOCTiHiHOI po6OTH.

JliTepaTypa Ta HaBYaJ/IbHiI MaTepian

OcHoBHa JiiTepaTypa

1. ®i3uka. JlabopaTOpHUN NPAKTUKYM : HaBY. NoCi6HUK / T. M. lllenect [Ta iH.] ; Hay. TexH. yH-T "XapkKiB.
noJjitexH. iH-T". — JIHinpo : Cepennsik T. K., 2023. - 304 c. - URL:
https://repository.kpi.kharkov.ua/handle/KhPI-Press/69100

2. MeToan4Hi BKa3iBKH 0 caMOCTiHHOI po60TH 3a TeMor «MexaHika. Yactuna 1. KiHnemaTuka» 3 Kypcy
«®Pizuka» AJs CTYIeHTIB ycix crenianbHocTel / yknaj.: Xpamosa T.1., Kpusosnic C.C., lenect T.M. -
XapkiB: HTY «XIll», 2020. - 36 c. - URL: http://repository.kpi.kharkov.ua/handle/KhPI-Press /49380

3. MeToan4HI BKa3iBKH 0 caMOCTiHHOI po60TH 3a TeMor «MexaHika. YacTuHa 2. /luHamika» 3 Kypcy
«®Dizuka» A5 CTyAeHTIB TexHIYHUX cnewlianbHOocTel / ykiag.: Xpamosa T.1., Kpusonic C.C., enect T.M.
— XapkiB : HTY «XIII», 2021. - 48 c. - URL: http://repository.kpi.kharkov.ua/handle/KhPI-Press/53080
4. MeToaW4Hi BKa3iBKH JI0 CAMOCTiMHOI po60TH 3a TeMOI0 «MexaHiuHi KOJIMBaHHS Ta XBUJIi» 3 KypCy
«®dizuka» AJ15 CTY/IeHTIB TeXHIUHUX cneljianbHocTel / yknaaj.: Xpamosa T.1., Kpusownic C.C., llenect T.M.
— XapkiB : HTY «XIlI», 2022. - 60 c. - URL: https://repository.kpi.kharkov.ua/handle /KhPI-Press /55943
5. Bogopis O. C. OnTuka, aToMHa i sAepHa ¢isuka [EnekTpoHHU pecypc] : HaBy. nocioHuk / O. C.
Bogopis, O. A. Jlro6uenko, T. B. TaBpiHa ; Haw, TexH. yH-T "XapkiB. nosiiTexH. iH-T". - EJIeKTPOH. TEKCT.
JaHi. - Xapkis, 2021. - 159 c. - URI: http://repository.kpi.kharkov.ua/handle/KhPI-Press/54012.

6. Bogopis O. C. OnTuKa, aToMHa i sAepHa ¢isuka: NoCi6HUK 3 po3B'si3aHHA 33/1a4 [EsiekTpoHHUH pecypc|
: HaBY.-MeToJ. noci6Huk / O. C. Bogopis, O. A. Jlio6ueHko, T. B. TaBpina ; Hai. TexH. yH-T "XapkKiB.
noJjiTexH. iH-T". - EJIeKTpOH. TeKCT. AaHi. - Xapkis, 2021. - 172 c. - URL:
http://repository.kpi.kharkov.ua/handle /KhPI-Press /54001

JlonaTkoBa JiTepaTypa

1. llkypaoza 0. O. dizuka. MexaHika, MosiekyJisipHa ¢isvka Ta TepMojuHaMika [EsekTpoHHU pecypc] :
HaBy. noci6. / 10. 0. lllkypaozaa, 0. 0. [Tackko, O. A. KoBanenko. - Cymu : Cym/Y, 2021. - 221 c.
https://essuir.sumdu.edu.ua/handle/123456789/83976
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http://repository.kpi.kharkov.ua/handle/KhPI-Press/54012
http://repository.kpi.kharkov.ua/handle/KhPI-Press/54001
https://essuir.sumdu.edu.ua/handle/123456789/83976

2. lllkypaoaa 10. O. ®isuka. Enexktpuka i MarHetusm [EnekTpoHHUM pecypc] : HaBu. noci6. / 10. O.
llIkypaoaa, 0.0. [lackko, 1.0. HInetHuit. - CymAY : Cym2y, 2022. - 172 c.
https://essuir.sumdu.edu.ua/handle/123456789/90010

3. 3arasibHa ¢izuka. [IpakTuUyHi 3aB/IaHHA : HABY.-MeTo/,. noci6. / A. 0. Mamanyii, M. B. JlebesieBa,

B. B. [InsiuneHko Ta iH. ; 3a 3ar. pea. A. O. MamaJsysa — XapkiB: Bug-Bo «lligpydyauk HTY «XIll», 2014. -
296 c.

4. Hikosaituyk I.I1. ®izvka HaniBMpoBiHUKIB Ta HAaMiBIPOBiIAHUKOBUX NMPUJIAAIB. - XapKiB : Bua-Bo
«Iligpyunuk HTY «XI1l», 2020.

CucremMma oOLiHIOBAaHHA

KpuTepii oniHI0BaHHA yCHIIHOCTI CTYyA€HTa IlIkana oniHIOBaHHA

Ta po3moAi 6asiB Cyma HauionasbHa oLiHka ECTS
[liicyMKoOBa OlliHKa MOXe 6YTH BUCTaBJIeHa abo 3a 6asiB

pe3yabtatamu icnuty (100%) , a6o Ak pe3yabTaT 90-100  BiamiHHO A
HakonudeHHs (100%) npoTsirom cemecTpy. 82-89 Jo6pe B
[cnuT: mucbMoOBe 3aBJlaHHA (2 3aIUTaHHA 3 Teopii Ta 75-81 Jlobpe C
1 3amayva o 30%) Ta ycHa BianoBiaps 10%. 64-74 3aJ10BiJIbHO D
HakonuyeHHA NpOTATrOM ceMecCTpy: YCHI BiAnoBiJi i  60-63 3al0BiJIbLHO E
yac npakTu4iHuX 3aHATh (10%), TectyBaHHs (10%), 35-59 He3azoBinbHO FX
BUKOHAHHS 3aB/laHb 3 OKpeMuX Mo y.1iB (80%). (noTpiGHe A0AaTKOBE
[lifcyMKOBa OIiHKa 3a pe3yJibTaTaMH HAaKOIUYEeHHS BHBYEHHS)

BUCTABJISIETHCS HANepeIOAHI cecii, mpo 10 BUKIaJadY  1-34 He3ai0BisbHO F
iHpopmye 3106yBaya. 3106yBay 3a CBOIM 6akaHHIM (moTpi6He MOBTOpHE

MO>e NiJBUIIMTHU OLIiHKY, OTPUMAHY I10 BUBYEHHS)

HaKONHW4YeHHIo, Ha iCIIUTI

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KYpCYy

CTyZeHT NOBUHEH AoTpUMyBaTHca «KozeKcy eTHKY akaZieMiuHMX B3aEMOBIJHOCHH Ta J0OPOY€ECHOCTI
HTY «XIll»: BUABJAATH AUCUUILIIHOBAHICTh, BUXOBAHICTB, J0O0PO3UYJINBICTD, YECHICTB, BiANIOBIAA/BHICTb.
KonuikTHI cuTyanil noBUHHI BiIKpUTO 06GroBOPOBATHUCS B HAaBYAJbHUX I'PyIlax 3 BUK/AaJa4yeM, a IpU
HEMOXKJIUBOCTI BUpillleHHSI KOHQJIIKTY — JOBOJUTUCA 10 BiJloMa CiBPOOITHUKIB UPEKLIl iIHCTUTYTY.
HopmaTuBHO-IIpaBoBe 3a6e3neyeHHs BIPOBaKEHHSI IPUHIIUIIB akaAeMiuHoi fjo6podyecHocTi HTY
«XIII» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist

IloroaxeHHsA
Cuiabyc moro/KeHo 30.08.2023 3aBinyBau kadegpu
%/ Ousiena JIDBYEHKO
30.08.2023 [apanT OI1
Ipuna TUHBAHOBA
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