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AHoTanjisa

\Kypc ¢$i3vku 3HaOMUTD 3 PyHAaMeHTaJbHUMU NOHATTSIMHU, 3aKOHAMH | TEOpisIMU KJIaCU4YHOI Ta
cy4yacHoi ¢pi3MKH, OCHOBHHUMH MeTO/laMH PO3B’sA3yBaHHA Qi3UUHUX 337,24, 0COOJIMBOCTSAMU OCHOBHUX
dismyHux npoliiecis. Lle 3a6e3neuynTh epeKTUBHE ONAHYBaHHS ClellialbHUX JUCIUILIIH i MoJanbily
MOXJ/IMBICTb BUKOPUCTAHHS Qi3UUHUX IPUHIUIIB y rajiy3i eJleKTpoeHepreTHKY, eJIEKTPOTEXHIKHU Ta
eﬂeKTpomexaHiKH.\

MeTa Ta niJji AUCIUIIIHA

‘]_li.ﬂi KypCy - 3a0€e3MeYuTH MalOyTHIX iHKeHepiB 623010 eKCIIepUMEHTaJbHOI Ta TEOPETUYHOI MTiAITOTOBKH
3 pyHJaMeHTa/IbHOI Gi3uKU; cpopMyBaTU HABUUYKH YCBiJloMIeHHS Ppi3UUHOr0 3MiCTY iH)KeHEepHHUX
npo6JsieM; pO3BUHYTH 3/]JaTHICTb 10 MPAKTUYHOTO 3aCTOCYyBaHHS QyHAAMEHTaJbHUX 3HaHb 3 Qi3UKU ¥
rajaysi eJIeKTpOeHEepPreTUKH, eJIEKTPOTEXHIKU Ta eJIeKTPOMeXaHiKHu.

dopmar 3aHATH

’ﬂeKL[i'l', JlabopaTopHi poO60TH, IPAaKTUYHI 3aHATTS, CaMOCTiliHa po60Ta, po3paxyHKoBO-rpadiuHe
3aB/laHHA, KOHCyJ bTallil. [liIcyMKOBUI KOHTPOJIb — iCITUT.

KoMneTreHTHOCTI

] K04.3HaHHA Ta po3yMiHHS npegMeTHOI 06J1acTi Ta po3yMiHHs npodeciiiHol AislIbHOCTI.
K08. 3paTHicTb BUMTHCS i 0BOJIOiBATH CYyYaCHUMM 3HAHHSMH.


https://web.kpi.kharkov.ua/tef/pro-kafedru/sklad-kafedri/vikladachi/

K09. 3paTHicTh fj0 noiyKy, 06po6JeHHs Ta aHa i3y iHdopMaliii 3 pisHUX pKepe..
K10. 3paTHicTb npaijtoBaTH B KOMaH/|.
K11. HaBUYKH Mi>K0COOGUCTiCHOI B3aEMOl.

Pe3ysibTaTH HaBYaHHA

PI101. 3HaHH# i po3yMiHHA MaTeMaTHKH, Gpi3UKH, TEIIOMAcOO6MiHY, TEXHIYHOT TEPMOMHAMIKH,
riziporasoauHaMiky, TpaHchopMmalii (mepeTBOpeHHs) eHeprii, TeXHIYHOI MeXaHiKH, KOHCTPYKLiHHUX
MaTepiasiB, CUCTEM aBTOMAaTU30BAHOIO IPOEKTYBAaHHS eHepreTUYHUX MAalIMH Ha PiBHi, HE06XiAHOMY
JJ15 OCATHEHHH pe3yJIbTaTiB OCBITHbBOI NPOrpaMHu.

[1P10. [InanyBaTH i BUKOHYBaTH eKCIIePUMEHTAJIbHI JOC/iPKEHHS 33 JOMIOMOT010 IHCTPYMEHTAJIbHUX
3aco06iB (BUMipIOBaJbHUX NPUJIAZIB), OL[iHIOBATH NOXHUOKHU MPOBEAeHHS A0C/i)KEHb, POOUTH BUCHOBKH.
[1P18. EbeKkTUBHO CIiJIKyBaTHCA 3 NTUTaHb iHopMaliii, ijel, mpo6JieM Ta pilleHb 3 iHXKeHepHUM
CIIiBTOBApUCTBOM i CYyCHIJIbCTBOM 3araJjioM.

[1P19. EdexTUBHO NpaljoBaTH B HalliOHAJIbHOMY Ta Mi>KHapOJHOMY KOHTEKCTI, SIK 0COGUCTITh i SIK 4jieH
KOMaH/IY, i epeKTHBHO CIiBIPaIlOBATH 3 iHXKeHepaMH Ta He iHXKeHepaMHu.

06car AMcCHMILTiHU

\Baranbﬂuﬁ o6car gucuumtinu 390 rog. (13 kpeguris ECTS):

Cemectp 1 (5 kpeputiB ECTS):

Jiekuii - 32 rop,., 1abopaTopHi po60TH — 16 roA., IpaKTUYHI 3aHATTS - 16 roJ., caMocTiiiHa po6oTa - 86
TOJ.

Cemectp 2 (4 kpegutu ECTS):

Jiekuii - 32 roz,., 1abopaTopHi po60TH - 16 roA., NpaKTUYHI 3aHATTS - 16 roJ., caMocTiiiHa po6oTa - 56
roj.

Cemectp 3 (4 kpegutu ECTS):

Jiekuii - 32 rop,., 1abopaTopHi po60TH - 16 roA., IpaKTU4YHI 3aHATTS - 16 roJ,., caMocTiiiHa po6oTa - 56
rog.

IlepeaymMoOBU BUBYEHHS AUCHMIUIIHU (IpepeKBi3UTH)

Jlnsa YCHILIHOr'0 ONaHyBaHHSA KypCy HEO6XiJHO MaTH 3HAHHS Ta NPAaKTU4YHI HABUYKHU 3 KypciB «Di3uka»,
«Asrebpa i mo4aTKH aHa/Ii3y» B 06cs13i, nepe6adeHOMY NIporpaMaMu 3arajlbHOOCBITHBOI cepeHbOI
LIKOJTH,

0co06JIMBOCTI AUCHUILJIIHU, METOAM Ta TEXHOJIOTiI HAaBYaHHSA

Jlexuii NPOBOJSTBCS iIHTEPAKTUBHO 3 BUKOPUCTAHHSAM MYJbTUMEAIMHUX TexHoJoTil. Ha 1abopaTopHux
po60Tax BUKOPUCTOBYETLCA NPOOJeMHe HaBYaHHA 3 3aCTOCYBAaHHSM MYJIbTUMe/iMHUX TexHoJI0Tii. Ha
NPAKTUYHUX 3aHATTAX BUKOPUCTOBYETbCA IPOOJIeMHe HaBYaHHs, Kelc-MeTo/i, METO/, 3BOPOTHOTO
3B'AI3KY 3 OOKY CTYJEHTIB.

[Iporpama HaB4YaJIbHOI AUCIUILIIHU

TeMM JIeKIiHHUX 3aHATH

Cemectp 1

3MmicToBHUM Moy b 1. ®i3M4YHiI OCHOBY MeXxaHiku

Tema 1.1. EneMeHTH KiHEMaTHKH

Mexaniunuii pyx. MaTepiajibHa TO4YKa, CHCTEMA MaTepiaJIbHUX TOYOK, aGCOJIIOTHO TBEPJE TiJI0, CyLiibHE
cepenoBuie. CucteMu Biamiky. [IpuHnun He3anexxHocTi pyxiB. KiHeMaTuuHni onuc pyxy. TpaekTopis,
114X, nepeMiuieHHA. lIIBUAKICTb Ta IPUCKOPEHHS B 3arajlbHOMY BUIIA/IKy KPUBOJIiHIHHOTO pyXy.
HopmasibHe Ta TaHreHLjjaJIbHe NPUCKOpeHHA. KyToBa BUKICTB Ta KyTOBe IPUCKOPEHHA TOYKH, 1110
PYXa€EThCA M0 KOJIY, i iX 3B'130K 3 JIIHIHHMMHU IBUAKOCTSIMHU Ta MPUCKOPEHHSIMH.

Tema 1.2. /luHaMika MaTepiaJibHOI TOYKH

[IoHATTA cTaHy B K1acu4Hil MexaHili. OcHOBHa 3a/a4da JuHaMikU. [lepminii 3akoH HeloToHa (3akoH
inepuii). [loHATTs npo iHepuianbHi cucteMu Bigiky. Cuia. [lpyruii 3akoH HetoToHa. Cuiv B MexaHili.
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IMnysnbc yacTUHKU. IMnyibe cuu. Cuna sk noxifiHa imnyJsbcy. TpeTiil 3akoH HeioToHA. 3aK0H pyxy
IeHTpa iHepIlii. 3aK0H 30epeKeHHS iMITYJIbCY.

Tema 1.3. TBep/e Tijzio B MeXaHilli Ta 3aKOHU HOT0 pyxXy

MowmeHT cusu (06epTaibHUM MOMEHT). MoMeHT iHep1iil MaTepia/bHOI TOUKH i TBEPOTO Tijia BiITHOCHO
oci. O6uncieHHsI MOMeHTiB iHep1lii TBepaux Tij. Teopema lllTeliHepa. PiBHAHHA AUHaMiKu
00epTaILHOTO Pyxy. MOMeHT iMmyJibCy. PIBHSIHHS MOMEHTiB. 3aKOH 36epeKeHHsI MOMEHTY iMITyJIbCY.
Tema 1.4. Po6oTa Ta eHeprisi

Enepris. Po6oTa. [loTyxHicTh. KiHeTuuHa eHepris. P060Ta, NOTYXHICTh i KIHETUYHA eHepris npu
obepTasibHOMY pyci Tisa. [loJie sk popma MaTepii. KoHcepBaTHBHI Ta HEKOHCEPBATHUBHI CHUJIH.
Jucunaris eHeprii. [loTeHLia/ibHA eHEPris YaCTUHKU. 3aKOH 36epeKeHHs MeXaHiuHOoI eHeprii .

Tema 1.5. [IpuHIuMn BifHOCHOCTI B MexaHiIli

[lepeTBOpeHHs "anines. [HBapianTu nepeTBopeHb ['asnines. HeinepujianbHi cuctemu Biftiky. Cuimn
iHepuii. [lpyruii 3akoH HeloTOHA B HeiHeplia/IbHUX CUCTeMaXx BiAJ1iKy. 3a/1eXHiCTb NPUCKOPEHHS CUIU
TSXKIHHSA BiJl LIKPOTH.

Tema 1.6. EneMeHTH pesiITUBHOI MeXaHiKU

[TocTynaTu cneniasnbHOi Teopil BigzHOCHOCTI. [lepeTBopeHHs JlopeHLa. IHBapiaHTU epeTBOPEHD
Jlopenna. Haciigku 3 nepeTBopeHsb JlopeHlja: CKOpOUEHHSI pPyXOMUX MaclITabiB JJOBXKUHMU, CIOBIIbHEHHS
X0y PyXOMHUX I'OAMHHUKIB. BIIHOCHICTBE 0AHOYaCHOCTI. [HTepBa/1 y HOTUPUBUMIPHOMY IIPOCTOPI.
PenaruBHui iMmnynbsc. OCHOBHe piBHAHHA peJIATUBHOI AUHAMIKU. [IoBHa eHeprid peJIaTUBHOI YaCTUHKH.
EHeprisa cnokoto. KiHeTHyHa eHepris. 36epexeHHs eHeprii-iMIy/Ibcy y peJIATUBHIN MeXaHilli.

3MiCTOBHUU MOAYJib 2. MexaHiuHI KOJINBAaHHS Ta XBUJII

Tema 2.1. F'apMoHiYHi KOJIMBaHHSA

Kinacuodikallist KosiiBaHb. XapaKTepPUCTHKU FApMOHIYHUX KOJIMBAHb; 3MillleHHS BiJl MOJIOXKEHHS
piBHOBary, aMIUIiTy/ia, nepio/, JiHiKHA i IUKJiYHA YacToTa, pa3a, moyatkora ¢dasza. [apMoHiyHi
KosiMBaHH:A. EHepreTuuHi cniBBifHOLEHHS 151 ocuuisiTopa. Pisu4HKM, MaTeMaTUYHUM Ta NPYyKUHHUK
MasTHUKU. Pa3oBa MJIOIIMHA ocuuasATOpa. 'padiyHuil cnoci6 306paykeHHsI rapMOHIYHMX KOJIMBaHb 3a
JIOIIOMOTI 010 BEKTOPY, 1110 06epTaeThcsl. JlolaBaHHsI FapMOHIYHUX KOJIMBaHb OJJHAKOBOI'O HAIPAMY.
butTs. /logaBaHHA B3aEMoIlepNeHAUKYJISpPHUX KoauBaHb. Qirypu Jliccaxy.

Tema 2.2. 3racarwui Ta BUMYyIlIeHi KOJIMBaHHSA

BisibHi 3racatoui kosimBaHHs. KoedilieHT 3racaHHs, eKpeMeHT, JIorapupMidyHUM JeKpeMEHT,
JlOGPOTHICTB, Yac pesakcaliii. BuMmyiieHi MexaHiuHi kosiMBaHHs. [Ipoliec BCTaHOBJIEHHS KOJIMBAaHb.
AMmutitya i ¢asa npy BUMylIeHUX KOJMBaHHAX. Pe3oHaHC.

Tema 2.3. XBUJIbOBI IpoLiecH

MexaHi3M yTBOpEHHS MeXaHiYHUX XBUJIb.. [lonepedHi i no3g0BxHi xBuJi. [li1iocka xBuiis. PIBHAHHSA
6i>xy4oi xBuJi (11ockoi, chepuuHoi i [uaiHApUYHOI). Pa3zoBa WIBUAKICTD, JOBXKUHA XBUJi, XBUJIbOBE
YHCJIO | XBUJIbOBUM BeKTOp. EHepria xBuib. BekTop YMoBa. CTos4i xBuii. Bysau i nyyHocTi.

3MmicToBHUM MoayJ b 3. OCHOBU MoOJieKYJIsIpHOI Qpi3UKHU Ta TepMOAUHAMIKU

Tema 3.1. OcHOBHU MOJIEKYJISPHO-KIHETUYHOI Teopii rasis

TepmoauHaMiyHi napamMeTpu. PiBHOBaykHUU cTaH. OCHOBHI OJI0’KeHHSA MOJIEKYJIAPHO-KiHETUYHOI Teopil
rasiB. PIBHAHHA cTaHy ifjieanbHOrO ra3y. 3akoH /JlanbToHa. OCHOBHE piBHAHHA MOJIEKYJIAPHO-KIHETUYHOI
Teopii ifeanbHOrO rasy. CepeHs KiHeTU4YHA eHeprisi MoJieKyJl. MoJieKyISIpHO-KiHETUYHUI CEHC
TeMIepaTypH.

Tema 3.2. Knacu4uHi cTaTUCTUYHI po3noAiau

Posnoain MakcBessia MoJieKyJ ifleaJibHOTO ra3y 3a WIBUAKOCTSIMU TENJIOBOT0 pyxy. CepeHbO
apudMeTHYHa, cepeJHbOKBaJpaTUYHa Ta HaliBiporiJHilla WBHUAKOCTI MoJieKyJ1 ra3dy. bapomeTpryHa
dopmyna. Posnogin BosnbiMaHa. Posnozin MakcBenna-bosbliMaHa.

Tema 3.3. OCHOBU TepMOAMHAMIKH

BHyTpiliHsA eHepris TepMoArHaMiuHOl cucTeMu. Po6oTa i TensoTa. [lepiiunii 3aKoH TepMOAUHAMIKH.
TensioeMHicTb rasiB. KiJIbKICTb CTyNeHIB BiJIbHOCTI MOJIEKYJ/IM. 3aKOH PiBHOMIpPHOI'0 pO3MOJAiay eHepril
3a cTyneHsaMU BisibHOCTI. [lostiTponHi npouecu. [3onponecu. AgiabaTHuii nponec. PiBHsaHHS [lyaccoHa.
3acTocyBaHHS MePLIOTO 3aKOHY TEPMOAUHAMIKH JI0 MOJIITPONHUX nporeciB. KosoBuii npouec (1ukJ).
TenoBi ABUTYHU Ta 0X0JIOKyBaJbHI MalIUHU. [luka KapHo. TepMoayHaMidHa IKa/ia TeMIlepaTyp.
Jpyruii 3akoH TepMoJrHaMiku. EHTponis. TpeTiil 3aKoH TepMoAHHaMiKU - TeopeMa HepHcTa.

Tema 3.4. fBuija mepeHeceHHA

HauionaAsHMI TEXHIYHUA YHIBEPCUTET
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CepeaHs AO0BXUHA BiJIbHOTO NMPO6Iry MoJsieKyJi, ebeKTUBHUM JliaMeTp MOJIEKYJI, CEpeiHS KiJIbKiCThb
3iTkHeHb. fBuIe nudysii. KoedinienT qudysii. lndyaia y rasax i TBepaux Tinax. ABuiie
TelIonpoBiAHOCTI. TeMnepaTyponpoBiaHicTh. B's3kicTb. KoedilieHT B's13K0CTi rasiB i piguH. JJuHaMiuHa
i KiHeMaTHWYHa B'A3KICTb.

CemecTtp 2

3MicToBHUU MOAy/b 4. EjnekTpuka

Tema 4.1. EsnekTpocTaTHKa y BaKyyMi

JUCKpEeTHICTD eJIEKTPUYHOT0 3apsAay. 3aK0oH 36epekeHHs 3apaAay. 3akoH KysoHa. Hanpy»keHicTb
eJIEKTPUYHOTO M0JI1 TOUKOBOTO 3apsaAy. [Ipunnun cynepnosuuil. [IoTik Hanpy»KeHOCTi eJIeKTPUYHOTO
noJsis. Teopema ["aycca A1 eJleKTpUYHOrO N0JIs Ta il 3aCTOCYBaHHS: N0JIe piBHOMIpHO 3apsi/P)KeHUX TiJI:
HeCKiHYeHHOI IJIOMIMHY, HUTKH (IUJIiHApa), KyJ1i. Po6oTa cui noJis npu nepeMillleHHi 3apsaaiB.
LUpKyJ AL HAIPY>KEHOCTI eJIeKTPOCTAaTUYHOIO 10J11. [loTeHLia 1011 TOYKOBOI'O 3apsaAy, CACTEMU
3apsagiB. EkBinoTeHnjanbHi noBepxHi. [loTeHUia/bHA eHepris.

Tema 4.2. [IpoBilHHKY Ta [lieJIEKTPUKU B €JIEKTPOCTATUIHOMY IOJIi

[IpoBiJHUK B eJIeKTPUUHOMY M0JIi. fBUIIEe eleKTpoCcTaTUYHOI iHAYKLii. EleKTpocTaTUYHUM 3aXKUCT.
JieseKTpuku. [IUI0Jb Y 30BHIIIHBOMY eJIeKTpUYHOMY 110J1i. [loJ1sipHI Ta HenoApHi MoJIeKyJIu.
[Tosapusanida fiesleKTPUKIB B eJIeKTpUYHOMY N0J1i. JlieleKTpUYHa NPOHUKHICTD Ta JjieJleKTpUYHa
COpUNHATAUBICTD. EnekTpuuHe 3MimeHnHs. TeopeMa 'aycca A1 noJsis B Aie/leKTpUKax.

Tema 4.3. [locTiiHUM eJIeKTPUYHUU CTPyM

[TocTIHHUY eJIeKTPUYHUH CTPYM, HOT0 XapaKTePUCTUKHU Ta yMOBH icHyBaHHA. CUJIa eJIeKTPUYHOT O
cTpyMy. BekTop ryctunu ctpymy. EnekTpopyiiiliHa cusa. PisHULS eleKTpUYHUX NOTEHLiaJliB,
eJIeKTpUYHa Hanpyra. EjekTpuyHui onip npoBifHUKIB. 3akoHU OMa Ta JleHua-/lxoyJis B iHTerpasbHin
Ta audepeHniaabHik popwmi. [IpaBusia Kipxrooda.

3MicTOBHUM MoAyJib 5. MarHeTHU3M

Tema 5. 1. MarsiTocTaTHKa y BaKyyMi

MarHiTHe nosie. BekTop MardiTHoi iHAyKIil. MarHiTHUA MOMEHT KOHTYPY 3 eJIeKTPUYHHUM CTPYMOM.
MowmeHT cuiy, 1o Aie Ha KOHTYp. 3akoH bio-CaBapa-J/lanuaca. [IpyHunn cynepnosunii MarHiTHUX MOJIB.
MarHiTHe noJsie HAMNPOCTIIHNX CUCTEM: TPAMOJIIHIHHOT 0 NPOBIAHKKA 31 CTPYMOM, KPyrOBOTO CTPYMY.
3aKoH MOBHOTO CTPYMY AJIsl MarHiTHOTO noJis y BakyyMi. 3akoH Amnepa. Cuia JlopeHna. MaruiTHuit
noTik. Teopema I'aycca Jiyis1 MardHiTHOTro NOTOKYy. Po6oTa 1o nepeMilijeHHIO POBiIHUKA Ta KOHTYpY 3i
CTPYMOM y MarHiTHOMY IOJIi.

Tema 5. 2. MarHiTHe noJie B pe4oBHHI

MarHiTHe noJsie B pe4oBUHI. MarHiTHe moJie 3apsy, IKUK pyxaeTbcs. MosieKyasipHi cTpyMu. MarHiTHi
MOMeHTH aToMiB. HamarniyeHicTb. MarHiTHa NpOHUKHICTh Ta MarHiTHa COPUUHATJIUBICTD.
Hanpy»xeHicTb MarHiTHOro 1noJigd. 3aK0H MOBHOI'O CTPYMY /11 MarHiTHOTO N0JIS B p€4YOBUHI. YMOBH Ha
MexXi po3/iijly BOX cepeoBull. TUIIM MarHeTUKIB: NapaMarHeTHKH, JiiaMarHeTUKH, GepoMarHeTUKH.
Tema 5.3. EnekTpomarsiTHa iHAyKIis

fABuine enekTpoMarHiTHOI iHAYKIIiI. 3aK0H esieKTpoMarHiTHOI iHAyKIii Papages. [IpaBusio JleHna.
fBuina camoiHAyKLii Ta B3aEMHOI iIHAYKLil. [HAYKTUBHICTB. B/iacHa iHAYKTUBHICTB JOBrOro CoJIeHoia.
BcTaHOBJIEHHS | 3HUKHEHHS CTPYMY B €J1IeKTPUYHOMY KoJli. B3aeMHa iHAYKTUBHICTb. [IpakTU4HI
3aCTOCYyBaHH{ eJIeKTpOMarHiTHoi iHaykuil. EHeprifg MarniTHoro noJis.

Tema 5.4. OcHoBH Teopii MakcBeJL1a AJ151 €JIEKTPOMArHiTHOTO MOJIs

[losscHeHHA MaKcBeJIJIOM BUHUKHEHHS e. p. C. iHAyK1il. BuxpoBe esiekTpudHe noJsie. CTpyMHy 3MillleHHSA.
EnexTpoMarHiTHe noJie. Ctpymu Oyko, ckiH-edpekT. CucTeMa piBHSIHb MakcBeJljla B iHTerpasbHil i
JudepennianbpHii popMax. IBUAKICTE pO3MIOBCIO/X)KEHHS eJIeKTPOMarHiTHUX 36y /1>KeHb.

Tema 5.5. EnekTpomarHiTHI KOJIMBaHHS Ta XBUJII

[apMoOHiYHi eJleKTpOMarHiTHi koJiMBaHHS. TOMCOHIBCbKHI KOJIMBaJbHUN KOHTYp. BisbHI 3aTyxatoui
eJIeKTpOMarHiTHI kosinBaHHA. KoedilieHT 3racaHHs, leKpeMeHT 3racaHHs, Jorapu$MiyHU JeKpeMeHT
3racaHHs, JOGPOTHICTb, Yac peJsiakcalii KoJMBaJIbHOI CUCTeMH. BUMylieHi esleKTpoMarHiTHi KOJIMBaHHS.
IMneganc. 'enepaTop 3MiHHOTO cTpyMy. PesoHaHc Hanpyr. [IoTyHICTb 3MIHHOT'O CTPYMY.
EsiekTpoMarHiTHi XBUJi. XBUJIbOBI PiBHAHHA JI1 €JIeKTPOMarHiTHUX XBUJb. LIIBUAKICTh NOMIMPEHHS
eJIeKTPOMAarHiTHUX XBWJIb B cepeioBUIlax. EHepris ejleKTpoMarHiTHUX XBUJIb. [1oTik eHepril. BekTop
YMmoBa-IlolHTiHTA.
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3MicToBHUU MOAy/b 6. O THKA

Tema 6.1. l'eomeTprYyHa ONITUKA

[Ipupoja cBiT/1a. 3aKOHU PO3MOBCIO/PKEHHS], Bi/[OMBAaHHS Ta 3a/I0MJIEHHS CBiTJ/1a. AGCONIOTHUH Ta
BiZJTHOCHU I MOKAa3HUKU 3a/I0MJIEHHS. fIBUIIle TOBHOI'0 BHYTPillIHBOTO BiIGMBaHHS, CBITJIOBOAM Ta iX
BUKOpPHUCTAHHA. ONTUYHI CUCTEMH.

Tema 6.2. IHTepdepeHLis cBiTIa

[nTepdepeHIlis MOHOXpOMAaTUYHUX XBUJIb. KBaziMoHOoxpoMaTuuHi xBuJli. KorepeHTHicTh. YacoBa Ta
MPOCTOPOBA KOrepeHTHICcTb. Yac korepeHTHOCTI. /loB>kMHa KOrepeHTHOCTi. Po3paxyHok
iHTepdepeHIiHHOI KAPTUHU BiJ ABOX MKepeJ. IHTepdepeHIlis cBiT/Ia B TOHKHX ILIiBKaX, MOJIOCHU PiBHOI
TOBILMHU i piBHOrO Haxuay. Kisibysa HeroToHa. [IpocBiT/IEHHS ONTUYHUX CUCTEM.

Tema 6.3. [ludpakiiis citia

[Mpunuun 'oiireHca-Openens. ludpakuisa Openesnsa. Meton 30H @penens. ludpakiiis Ppenessa Ha
KpyrJyioMy oTBOpi Ta Aucky. [lisama [lyaccona. ludpakuis @PpayHrodepa. iludppakuisa Ha oHiH Ta
baraTbox wijinHax. Jludpakniiina rpatka. Judpakiisa @payHrodepa Ta crieKTpajJbHUN PO3KIIA/L.
Po3zinbHa 34aTHICTE Ta AUCIIEPCis CIEeKTPaJIbHUX MPUJIaJiB.

Tema 6.4. EreKTpoMarHiTHi XBUJIi B pe40BHHI

Po3noBcloi>keHHS CBiTJ/1a B pe4oBUHI. ABulle aucnepcii cBiTsa. [loHATTS Npo MexXaHi3M Axcnepcii cBiTJa.
[lorsinHaHHA cBiTJa. 3akoH byrepa-J/lambepTa. 3B'130K Aucnepcii 3 norJaMHaHHAM. CieKTpaJbHUR
aHaJii3, Horo HayKoBe Ta NpaKTU4YHe 3acTocyBaHHA. [longpusania xsuib. [lonapusanisa XxBU/ab npu
BiI6MBaHHI Ta 3a7ioMJieHHI. 3akoHU bprocTepa i Mastoca. [lofBiliHe mpoMeHe3a/10MJIeHHSI B OJHOOCHUX
KpUCTaJaxX Ta ioro nosicieHHs. [lonsipusauiiini npunaau. [pusma Hikossa. O6epTaHHS MJOMMHU
noJiApy3salil.

CemecTtp 3

3MicToBHUU Moy ib 7. OCHOBHI ysIBJIEHHSI KBAaHTOBOI (Gi3uKH

Tema 7.1. EneMeHTH KBaHTOBOI ONITUKHU

TensioBe piBHOBaXKHE BUIIPOMiHIOBAaHHS YOPHOTIO Tija, Horo 3akoHu: Kipxroda, Credpana-bosibiMaHa,
Bina. KBanToBa rinote3a Ta popmya [lnanka. Potonu. EHepris, iMmnysibc Ta Maca ¢poToHa. 30BHIIIHIN
doToedekT. KBaHTOBI i XBU/IbOBI OSICHEHHS TUCKY cBiTJ/1a. Jlocaigu JleGeneBa. KopnyckyasipHo-
XBWJIbOBUH Aiyasli3M CBiTJIa.

Tema 7.2. OcHOBHI ysiBJIEHHSI KBAHTOBOI Qi3UKU

Mopens aTtomy Pezepdopga. JliHiiiuaTi ciekTpu BoAHeNoi6HUX aTOMIB. JlUCKPETHICTh eHEPreTUUHUX
piBHIiB aToMiB. [locTtysiatu bopa.

Tema 7.3. KBaHTOBa MexaHika

['inoTesa ne bpoiisa. EkcnepyuMeHTabHe NI TBEPAXKeHHSI XBUJIbOBUX BJIACTUBOCTEN YaCTUHOK
pedoBuHU. [Judpakiis eaekTpoHiB (gocaigau Jleiccona i [xxkepmepa, Tomcona i TapTakoBCbKOTO,
Bi6epmaHa, CyumkiHa i @abpukanTa). [[pakTruyHi 3acTocyBanHs gudpakuii yacTuHok. EnektpoHorpadis,
HelTpoHorpadisa. CniBBigHOLIEeHHS HeBU3HAaUYeHOCTel ['ali3eHbepra.

Tema 7.4. KBanToBu# cTaH. PiBHsaHH4 lllpeainrepa

XBunboBa PpyHKLis Ta ii craTucTUYHUM ceHc. YacoBe piBHsAHHA lpesinrepa. PiBHsaHH:A Llpeginrepa s
CTaliOHapHUX CTaHiB. BisibHa yacTHHKa. YacTMHKA B OAHOBUMIPHIN NPAMOKYTHIN «IOTEHL[IMHIN AMi»
(kBaHTYBaHHA eHeprii Ta iMNyJibCy YaCTUHKU). [apMoHiuHUHE ocuuasaTop. HysboBi KoJMBaHHS.
[Ipoxo/i>xeHHs1 YaCTUHKU KPi3b NOTeHUia/bHUM 6ap’ep. TyHebHUN eeKT.

3MicToBHMU MoAyJib 8. Pi3MKa aTOMIB Ta MOJIEKY.JT

Tema 8.1. ATom

PiBHsiHHA lllpesinrepa A/ 4acTUHKU (e/1eKTpOHa) y cGepuYHO-CUMETPUYHOMY 10JIi - aTOM BOJHIO, BUJ,
XBUJIbOBUX QYHKLIH Ta po3MOAiJI r'yCTUHU UMOBIpHOCTI, Gpi3MUHUN 3MiCT KBAHTOBUX YHCEJL.
KBaHTyBaHHS eHeprii, MOMEHTY iMIYJ/IbCy Ta NPOEKI[ii MOMEHTY iMNyJibCy esieKTpoHa. OCHOBHUM CTaH
atoMa BoAHW. [locaia lllTepna i [epsnaxa. CriH enekTpoHa. CniHOBe kKBaHTOBe yKca0. OpbiTanbHUM Ta
crniHoBUH MarHiTHI MoMeHTH. CkaaHi aTomu. Pepmionu i 6030uu. [IpuHuun INayJi. Posnoin
eJIEKTPOHIB y aToMmi 3a ctaHaMmu. [lepioguyHa cuctema esieMeHTiB /I.1. Mengeneesa.

Tema 8.2. MosiekyJia

[Ipupoja xiMiuHOTO 3B’A3KY. [oOHHUH | KOBaJIeHTHUM TUNU 3B’13KY. MoJiekyJa BoAHI0. O6MiHHa
B3aeMo/isl. EHepreTu4Ha cTpyKTypa MoJjieKyJl. EJleKTpoHHi, KoJiMBasbHI i 06epTasibHi piBHI eHeprii
JIBOXaTOMHHUX MoJIeKyJ. MoJIeKyJIgpHi CIeKTpH.
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3MmicToBHUM Moy b 9. @i3uKa aTOMHOTO siipa

Tema 9. 1. AToMHe a4p0

CkJias aToOMHUX s7ep. MacoBe Ta 3aps/i0Be 4uc/ia. XapaKTepPUCTUKU siep: 3apsj, po3Mip Ta Maca aApa.
B3aeMo1is1 HyK/IOHIB B /Ipi ¥ MOHATTS PO BJACTUBOCTI Ta NpUpoAy AAepHUX cuil. JlebpekT Macu Ta
eHepris 3B’I13Ky azep. AaepHi peakiii. 3aK0H pasioaKTUBHOIO po3najy. AKTUBHICTb PaJioHYKIIiAY.
3akoHoMipHoOCTi anbda-, 6eTa-, i rama-po3naay sjaep. JIaHIIoroBa peakiiis noiiy saep. AnepHui
peakTop. TepMosiiepHi peakuii.

3MmicToBHUM Moy b 10. EneMeHTH Gi3MKH KOHJIEHCOBAaHUX CTaHIB

Tema 10.1. Kpucranu

ByaoBa kpucTasi. XapakTep XiMiuYHUX 3B’I3KiB Y TBepAuX TisaX. [loHATTS npo ¢poHOHU. TensoeMHicTb
KpUCTaJIiB.

Tema 10.2. [IoHATTSA Npo 30HHY TEOPil0 TBEPAOrO Tija

EHepreTuyHi 30HHU y KprcTaJiax. BaseHTHa 30Ha, 3a60poHeHa 30Ha i 30Ha MPOBiIHOCTI. 3alTOBHEHHS 30H:
MeTaJly, [ieJIeKTPUKHU, HalliBIIPOBiAHUKU.

Tema 10.3. Es1leMeHTH KBAHTOBOI CTATUCTUKU

CTaTHUCTHYHMH OIMC KBAaHTOBOI cucTeMH. KBaHTOBI ifleasibHi ra3u. Po3noainin bo3e-ElHmTeliHa i
®epwmi-/lipaka.

Tema 10.4. EsrlekTponpoBiIHICTb pe40OBUHHU

KilacuyHa Ta KBaHTOBA MPUPOA eJIEKTPOIpPOoBigHOCTI MeTasiB. HagnpoBigHicTb. EQekT MeficHepa.
BucokoTemnepaTypHa HaZnpoBigHicTb. ByacHa Ta oMilIKOBa eJIeKTPONPOBIAHICTh HAMiBIPOBiAHUKIB.
EnekTpoHHUM i AipKOBUH HaMiBNpPOBiAHUKY, p-n nepeXxif. PoToeseKTPHUYHI ABUIIA Y HANIIBOPOBiAHUKAX:
doTonpoBigHicTh, doToeNeKTpopyLIiHiHA cuia. [IpuHIUN Ail cOHsAYHOI 6aTapei,

Temu NPAKTUYHHUX 3aHATD

\CeMeCTp 1.

Tema 1. ®i3u4Hi 0CHOBU MeXaHikU

KiHemMaTuka noctynajbHOro Ta 06epTasbHOro pyxiB. J[uHaMika NOCTYNaJIbHOTO0 i 06epTaJbHOIO PYXiB.
3aKoHU 36epexxeHHs B KJIACUYHIM MeXaHilli.

TeMma 2. MexaHi4HI KOJIMBaHHA Ta XBUJII

['apMoHi4yHI KOTMBaHHA. 3racaryi Ta BUMyLIeHi KOJIMBaHHA. XBUJIbOBI TPOLIECH.

Tema 3. MosiekysipHa ¢pi3uka Ta TepMoJMHaAMiKa

OcHOBU MOJIEKYIAPHO-KiHeTUYHOI Teopii rasis. KutlacuyHi cratuctu4Hi posnogisu. OCHOBU
TepMOJAUHAMIKHU.

CemecTp 2.

Tema 4. EnekTpuka

EnexTpocTtaTuka y BakyyMi. [loCTiHHUN eIeKTPUYHUNA CTPYM.

Tema 5. MarueTusm

MarsnitoctaTyka y BakyyMmi. EjlekTpoMarueTusm.

Tema 6. OnTuka

[HTepdepennis cBitia. ludpakuis cBitia. EnekTpoMarHiTHi XBuJii B pe40BHHI.

CemecTp 3.

Tema 7. OcHOBHI ysiBJIeHHSI KBaHTOBOI Qi3uKHU

KBaHToBa onTuka. KBaHToBa MexaHika. PiBHsiHHA [llpefinrepa.

Tema 8. ®i3vka aTOMIB Ta MOJIEKYJI

AtoMm. Mousiekyia.

Tema 9. AToMHe axpo.

JedekT Macu Ta eHepris 3B’A3Ky sAep. AaepHi peakiii. 3aKOH paZlioaKTUBHOTO PO3MaZy. AKTHBHICTb.
Tema 10. EnneMeHTH Qi3vKK KOHJIEHCOBAaHUX CTaHIB

Kpucranu. KBaHToBa cTaTUCTHUKA. EJIeKTpONIpOBiAHICTE.

Temu 1a60paTOPHUX POGIT

Cemectp 1.
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Tema 1. ®i3u4yHi 0CHOBU MexaHiKU

JIP Bu3HauyeHHA NPUCKOpPEHHH BIJILHOTO Na/liHHA 3a AONOMOTr0I0 MaTeMaTUYHOTO MasTHUKA.
JIP [lepeBipka OCHOBHOTO 3aKOHY IMHAMiKU 06epTaJbHOTO PyXy

JIP BuBYeHHS1 3aKOHOMIPHOCTEN NPYXHOTO0 i HENPYXKHOT0 yapy KyJIbOK

Tema 2. MexaHi4HI KOJIUBaHHA Ta XBUJII

JIP BrudHauyeHHS IIBUAKOCTI 3BYKY B IIOBITPi METOA0M 10JaBaHHS B3aEMHO-NIEPIEHAUKYISAPHUX
KOJIUBaHb.

JIP BusHaueHHs aKyCTUYHUX NapaMeTpPiB KaMepTOHaA.

JIP BusHauyeHHS LIBUAKOCTI 3BYKY B TBEPAMX TiJlaX METOZOM aKyCTUYHOT'O PE30HAHCY.

Tema 3. MosiekyasipHa ¢pi3rKa Ta TepMoJUHaMiKa

JIP BusHaueHHs JUHAMIYHOI B'I3KOCTi pignHu MeTosoM CTOKCa.

JIP B Br3HaueHH4 CHiBBiIHOLIEHHS MOJIIPHUX TEIJIOEMHOCTEH.

CemecTp 2.

Tema 4. EsniekTpuka

JIP I'papyroBaHHS raJibBaHOMeTpa Ta BU3HAYEHHS HOr0 BHYTPILIHBOTO OMOPY.

JIP ExcnepuMeHTaJibHa MepeBipka npaBui Kipxroda.

JIP Bu3HaueHHs XapaKTEPUCTHUK | yMOB eKOHOMIYHOTO BUKOPUCTAHHS JPKepeJsl NOCTIMHOTO CTPYMY.
Tema 5. MarueTusam

JIP BusHa4yeHHs HaNpyKeHOCTi MarHiTHOTrO N0JId eJIeKTpoOMarHiTa

JIP BusaHayeHHs rOPU30HTAJIBHOI CKJIaJ0BOI HAIIPY>KEHOCTi MarHiTHOTO M0JA 3eMJIi.

JIP Bu3HayeHHA KyTa MarHiTHOI'O HaxWJy.

Tema 6. OnTrka

JIP BusHa4yeHHs paZiiyca KpUMBHU3HU JIiH3U 3a JOIIOMOI'0I0 YCTaHOBKU HbroToOHa.

JIP Bu3HaueHHs HWPUHU IIIJIMHU Ta epioly AU paKIiiHOI I'PaTKH 3a I0NIOMOTO0 AUdpaKiii.

CemecTp 3.

Tema 7. OcHOBHI ysiBJIeHHsI KBAaHTOBOI Gi3UKU

JIP BuB4eHHs 3aKOHIB TeNJIOBOTO BUIIPOMiHIOBaHHS.

JIP BusHayeHHA JOBXWUHU XBUJII Zie Bpoiis eNeKTpOHIB.

JIP EdexT Pam3ayepa.

Tema 8. ®izuka aToMiB Ta MOJIEKY

JIP BusHaueHHs cTtasoi Pixbepra.

JIP locnimxeHHs AUCKPETHOCTI eHepPreTUYHUX PiBHIB aTOMIB 3a fonoMoroto edpekty Ppanka-I'epia.
Tema 9. ®isrMKa aTOMHOTO s1pa

JIP BUBYeHHS CTaTUCTUYHHUX 3aKOHOMIPHOCTE! IPUPOJHBOr0 GOHY BUTPOMiHEHHSI.
Tema 10. EnemenTH $i3vK1 KOHEHCOBAaHUX CTAHIB

JIP Bu3HaueHHs WIMPUHU 3a60pPOHEHOI 30HU HaIiBIPOBiAHHUKA.

JIP BuBuYeHHs KiHeTUKHU GOTONPOBIAHOCTI.

CamocriiiHa po60oTa

CaMmocriiiHa po60Ta CTY[IEHTIB CKJIAaJAEThCS 3 ONPallbOBYBaHHS JIEKIiIHHOT0 MaTepiajy, NiATOTOBKH /10
JIabopaTOPHHUX Ta MPAKTUYHUX 3aHATh, BUKOHAHHS IHAUBIIya/IbHOTO pO3paxyHKOBO-rpadiuHOoro
3aBZaHHs. CTyleHTaM TaKoX PEKOMEH/I0BAaHO 10/1aTKOBi MaTepiayiu (MOCiGHUKH, MeTOAUYHI BKa3iBKH)
JlIsl caMoCTilHOI po60TI/I.\

JliTepaTypa Ta HaBYaJIbHiI MaTepian

Ba3soga jiTtepaTypa

1. ®izuka. JlabopaToOpHUN NPAKTUKYM : HaBY. nocib. : / T. M. llenect, O M. Axjipees, T. I. XpamoBa Ta

in. - Jlninpo : Cepenusik T.K., 2023. - 304 c. https://repository.kpi.kharkov.ua/handle/KhPI-
Press/69100.

2. T'anoyenko C./l. MexaHika. HaB4yasibHO-MeTOAUYHUN MOCIOHUK JIJIs1 CAMOCTIHHOI pOGOTH 3 AUCIUILIIHA
«®izuka» / l'anoyenko C./l. Xapkis : TOB «B CIIPABI», 2021. - 116 c.
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53032.
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https://repository.kpi.kharkov.ua/handle/KhPI-Press/69100
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53032

3. T'anoyenko C. /I. MexaHiyHi koaiMBaHHA i xBuJi [EflekTpoHHUHN pecypc] : OMOPHUM KOHCNEKT JIEKIIiH 3
auciuming "®isuka" : s ctyaeHTiB TexH. cien, / C. /l. [ano4yeHko ; Ham, TexH. yH-T "XapkKiB. noJiiTexH.
iH-T". - EJIEeKTpOH. TeKCT. AaHi. - XapkiB, 2021. - 49 c. : i — [IpeacTaBieHo y BUTJIAAL Tpe3eHTallil. —
https://repository.kpi.kharkov.ua/handle/KhPI-Press/56830.

4, ®izuka. HaByasibHO-MeTOAUYHUM NMOCIGHUK A1 JUCTaHIiHOro HaByaHHsA / H.b. ®aTtbsHoBa, T.M.
[enecr, [.B. Tanymak, 10.B. MenbmioB - XapkiB :HTY «XIlI», 2021. - 164 c.
http://repository.kpi.kharkov.ua/handle /KhPI-Press/49895.

JloaaTKoBa JjiTepaTtypa

1. MeTouuHi BKa3iBKH /10 caMocTiliHOi po60TH 3a TeMor «MexaHika. Yactuna 1. KiHemaTuka» 3 Kypcy
«®Pizuka» AJ1 CTYIeHTIB ycix crieniasibHocTed / ykiaz.: Xpamosa T.1., Kpusownic C.C,, lllenect T.M. -
XapkiB: HTY «XIII», 2020. - 36 c. http://repository.kpi.kharkov.ua/handle /KhPI-Press/49380.

2. MeToAWYHI BKa3iBKU [0 caMOCTiHOI po60TH 3a TeMowo «MexaHika. YacTuHa 2. /luHaMika» 3 Kypcy
«®Dizuka» AJ1s CTY/IeHTIB TeXHIYHUX crieljianbHoCcTel / ykiaaj.: Xpamosa T.1., Kpusosnic C.C., lllesnect T.M.
— XapkiB : HTY «XIIl», 2021. - 48 c. http://repository.kpi.kharkov.ua/handle/KhPI-Press/53080.

3. MeToAWYHI BKa3iBKU [0 CaMOCTiHHOI po60TH 3a TeMo1o "MexaHiuHi KOJIMBaHHSA Ta XBUJI" 3 Kypcy
"®izuka" : a5 cTyAeHTIB TexH. cnel. / ykiaaa.: T. I. Xpamosa, C. C. Kpubosic, T. M. lllenecT ; Han, TexH.
yH-T "XapkiB. nosiTexH. iH-T". - XapkiB : [pykapusa Maapug, 2022. - 60 c.
https://repository.kpi.kharkov.ua/handle /KhPI-Press/55943.

4. Bogopis 0. C. OnTrKa, aToMHa i ssepHa ¢pisuka [EnexkTpoHHuit pecypc] : HaB4. noci6Huk / O. C.
Bogopis, O. A. Jlio64yeHnko, T. B. TaBpiHa ; Han,. TexH. yH-T "XapkiB. noJiiTexH. iH-T". — EJIEKTPOH. TEKCT.
JaHi. - XapkiB, 2021. - 159 c. - URI: http://repository.kpi.kharkov.ua/handle/KhPI-Press/54012.

5. Bogopis 0. C. OnTuKa, aToMHa i AfepHa ¢pisuka: NoCi6HUK 3 po3B'si3aHHA 33/1a4 [EsiekTpoHHUH pecypc]
: HaBY.-MeToJ. noci6Huk / O. C. Bogopis, O. A. JIto64ueHko, T. B. TaBpina ; Han,. TexH. yH-T "XapkiB.
noJiiTexH. iH-T". - EsleKTpoH. TeKcT. AaHi. - XapkiB, 2021. - 172 c. - URL:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/54001.

6. lIkyppopaa 0. O. ®isuka. MexaHika, MoJiekyisipHa ¢pisuka Ta TepMoAuHaMika : HaBu. noci6. / 10. O.
MIkypzozaa, 0. 0. [laceko, O. A. KoBanenko. - Cymu : Cymy, 2021. - 221 c.
https://essuir.sumdu.edu.ua/handle /123456789 /83976.

7. Ulkyppopaa 0. O. ®isuka. Enektpuka i MarHeTusm [EsekTpoHHUM pecypc] : HaB4. noci6. / 0. O.
Ikypmopaa, 0.0. [Taceko, 1.0. netHui. - CymAY : CymAly, 2022. - 172 c.
https://essuir.sumdu.edu.ua/handle/123456789/90010.

CucremMa OLiHIOBAHHA

Kpurepii onjiHI0OBaHHA yCHIIIHOCTI CTyA€HTa IlIkana oniHIOBaHHSA

Ta po3MNoAia 6asiB Cyma HarnjjoHasbHa oLiHKa ECTS
[liZcyMKOBa olLliHKa MOXe 6yTH BUCTaBJIeHa abo 3a 6asiB

pesysabTaTamu icnuty (100%) , abo sk pe3ysbTaT 90-100  BigmiHHO A
HakonudeHHd (100%) npoTaroM cemecTpy. 82-89 Jlobpe B
[cnuT: nucbMoOBe 3aBJlaHHA (2 3aIUTaHHA 3 Teopii Ta 75-81 Jlobpe C
1 3apava o 30%) Ta ycHa BignoBiaps 10%. 64-74 3a/10BiJIbHO D
Hakonu4yeHHs NpOTATrOM CeMeCTpy: YCHI BiANoBiAi mig 60-63 3a/10BiJILHO E
yac npakTu4HUX 3aHATh (10%), TectyBaHH:A (10%), 35-59 He3aj0BinbHO FX
BUKOHAHHS 3aB/laHb 3 oOkpeMux Mo/yiB (80%). (noTpi6He f0AaTKOBE
[licyMKoOBa olliHKa 3a pe3y/ibTaTaM{d HaKONUY€eHHS BUBYEHHSH)

BUCTAaBJIAAETbCA HallepeZ0Hi cecil, npo 1110 BUK/IaAa4 1-34 Hes3az0BisbHO F
iHpopmMye 3106yBavya. 3n06yBay 3a CBOIM 6aXKaHHAM (moTpi6He MOBTOPHE

MOXe MiIBUILIUTH OLIiHKY, OTPUMAaHY 110 BHUBYEHHS)

HaKONMYEHHIO, HA iCIUTI
HopMu akageMiyHOI eTHMKH i OJIITUKA KYPCY

CTyleHT NMOBUHEH J0TpUMyBaTUCA «KoJleKcy eTUKHU akaieMiYHUX B3a€EMOBITHOCHH Ta 106p0OYeCHOCTI
HTY «XIll»: BUABJAATH AUCHUILIIHOBAHICTb, BUXOBAHICTBh, J0OPO3UUYJINBICTD, YECHICTB, BiANIOBIAA/IBHICTb.
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KoHuikTHI cuTyanii NoOBUHHI BiIKpUTO 06roBOPHOBATHCS B HABYAJbHUX I'PyIaxX 3 BUKJIaJaueM, a Ipy
HEMOXKJIUBOCTi BUPillIeHHS KOHQJIIKTY — JOBOJUTHCA 10 BiJloMa CliBPOGITHUKIB AUPEKIIii iHCTUTYTY.
HopmaTuBHO-TIpaBOBe 3a6e3neYyeHHs BIIPOBaKEHHS MPUHITUIIB aKkageMidyHoil jo6podecHocTi HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsAa
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