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JeTanbHille npo BUKAaJa4ya Ha calTi kabeapu

l

3araJsibHa iHpopMmanisa

AHoTanisa

\Kypc $i3uky 3HaOMUTD 3 QYHAAMEHTAJIBLHUMU MOHATTSAMU, 3aKOHAMHU | TEOPiSIMU KJIaCUYHOI Ta
cy4yacHoi ¢i3MKH, 0CHOBHUMU METO/IaMU PO3B’si3yBaHHSA Gi3MYHUX 33/1a4, 0COBJIUBOCTSIMU OCHOBHUX
¢disuuyHux nporecis. lle 3a6e3ne4nuTh eeKTUBHE ONMAHyBaHHS CIel[ia/IbHUX JUCIUILIIH i MOJAIbLIY
MO>XJIMBICTb BUKOPUCTaHHA Qi3UYHUX NPUHLUIIB y rajysi eJleKTpOeHepreTUKH, eJIeKTPOTEeXHIKHU Ta
eJIeKTPOMeXaHiKH,

MeTa Ta LiJji AUCIUILIIHA

i Kypcy - 3aGe3nednuTH Maiiby THIX iHXeHepiB 6a3010 eKCepHUMeHTaIbHOI Ta TEOPeTHYHO] Mi/[rOTOBKH
3 dyHgamMeHTaAbHOI pi3uky; cdopMyBaTU HABUYKH YCBijoMIeHHS Gi3UYHOI0 3MIiCTy iHXKEHepHUX
npo6JsieM; PO3BUHYTH 3[aTHICTb /10 IPAaKTUYHOT O 3aCTOCYBaHHA QyH/aMeHTa/IbHUX 3HaHb 3 QI3UKHU Y
rajaysi eJIeKTpoeHepreTUKH, eJIeKTPOTEXHIKU Ta eneKTpOMexaHiKH{\

dopmMaT 3aHATH

Jlekuii, JaGopaTOpHi pOGOTH, MPaKTHYHI 3aHATTSA, CaMOCTiiiHa po60Ta, pPO3paxyHKOBO-rpadidHe
3aB/laHH{, KOHCyAbTanil. [lifcyMKOBUN KOHTPOJIb — icm/IT.]

KoMnereHTHOCTI

[3K4.3HaHHH Ta po3yMiHHS peAMeTHOI 06/1acTi Ta po3yMiHHs podeciiHol JisIbHOCTI.
3K8. 3xaTHicTh BUUTHCA | OBOJIOZIBATH CyYaCHUMHY 3HAHHSAMH.


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

3K9. 3aaTHicTh J10 noiyKy, 06po6JeHHs Ta aHa i3y iHdopMalii 3 pisHUX Kepe.
3K10. 3paTHicTb npanoBaTH B KOMaHAl.
3K11. HaBU4KH MiXKOCOGHCTICHOI B3aEMOJ.

Pe3y/ibTaTH HaBYaHHA

MP1. 3HaHHSA i po3yMiHHA MaTeMaTHKHM, Gi3HKH, TENI0Macoo6MiHy, TeXHI4HOI TepMOAUHAMIKH,
rijporasoiuHaMiky, TpaHcdopMallii (mepeTBOpeHHs) eHeprii, TeXHIYHOI MeXaHiKH, KOHCTPYKLiMHUX
MaTepiasiB, CUCTeM aBTOMaTHU30BaHOI'0 POEKTYBAaHHS eHepreTUYHUX MAIlIWH Ha PiBHIi, HE06XigZHOMY
JJ11 JOCATHEHHA pe3yJIbTaTiB OCBITHbOI NpOrpaMHu.

[1P10. [InaHyBaTH i BAKOHYBAaTH eKCIIepUMEHTAJIbHI OCIiAKEeHHS 3a JONIOMOTrOl0 iIHCTPyMEeHTa/IbHUX
3ac06iB (BUMipIOBaJIbHUX MPUJIA/IiB)OLiHIOBATH MOXUOKH IPOBEJEHHS JOC/iIP)KEHb, POOUTH BUCHOBKH.
[1P18. EdbexTuBHO cnizikyBaTHCcsA 3 nUTaHb iHpopMmaliil, izel, npobJieM Ta pilieHb 3 iH)KEHEPHUM
CIIIBTOBAPHUCTBOM i CyCIiJIbCTBOM 3ara’jioM.

[IP19. EbeKTHBHO NpanoBaTH B HALliOHaJIbHOMY Ta MiXXHapO/JHOMY KOHTEKCTI, IK OCOOHUCTITD i IK YJIeH
KOMaH/Y, i epeKTUBHO CIiBIPALIOBATH 3 iH)KEHEpPaMHU Ta He iH)KeHepaMI/I.}

06cAar AUCHUILIIHHA

\SaraﬂbHHﬁ o6car aucuumiainy 390 rof. (13 kpeauTiB ECTS):

Cemectp 1 (5 xkpenuriB ECTS):

Jekuii — 32 rof., 1abopatopHi po60TH — 16 roA., NpakTU4HI 3aHATTS - 16 rof., caMmocTiiiHa po6oTa - 86
rog,.

CemecTtp 2 (4 kpeautu ECTS):

Jeknii — 32 rof., 1abopatopHi po60TH — 16 roA., NpakTU4HI 3aHATTS - 16 roJ., caMmocTiiiHa po6oTa - 56
rog,.

Cemectp 3 (4 xpeautu ECTS):

Jieknii - 32 roA., 1abopaTopHi po60TH - 16 ro., NpaKTHYHI 3aHATTA - 16 TOA., caMoCTiliHa po6oTa - 56
rog

IlepeayMoBY BUBYEHHS JUCLUILIIHY (IpepeKBi3UTH)

Jl151 yCriIHOT0 ONaHyBaHHA KypCy Heo6Xi[HO MaTH 3HaHHA Ta NPAKTHYHI HABUYKH 3 KypciB «Disuka»,
«Anre6pa i no4aTkH aHasli3y» B 06cA3i, nepeZi6ayeHOMy IporpaMaMH 3arajlbHOOCBITHBOI cepeIHbOI
IKOJIH,

0co6JIMBOCTi AUCIUIIJIIHY, METOJH TAa TEXHOJIOTiI HaBYaHHA

JleK1ii TPOBOAATHLCA iHTEPAKTHBHO 3 BUKOPUCTAHHAM MyJIbTHMe/[iHUX TexHoorii Ha 1a6opaTopHux
po60TaX BUKOPUCTOBYETLCS MPO6GJIeMHe HaBYaHHS 3 3aCTOCYBaHHAM MyJbTUMeiMHUX TexHoJsorid Ha
NPAaKTUYHUX 3aHATTSAX BUKOPUCTOBYETHCS TPOGIEMHE HaBYaHHS, KEHC-MEeTO/I, METO/, 3BOPOTHOT'0
3B'A3KY 3 GOKY CTY/eHTiB.

[Iporpama HaBYaJIbHOI AUCLUIIIIHU

TeMHU JIeKIiHHUX 3aHATH

[CeMeCTp 1

3MicToBHUN MOy b 1. Pi3U4HI OCHOBU MeEXaHIKU

Tema 1.1. EneMeHTH KiHEMaTHKH

MexaHiyHUH pyx. MaTepiasibHa TO4Ka, CUCTEMA MaTepiaJlbHUX TOUOK, aGCOIOTHO TBEP/E TiJOo, CYyLiJIbHE
cepenoBuie. CucteMu BifliKy. [IpyHIMN He3asexxHOCTI pyxiB. KiHeMaTuuHni onuc pyxy. TpaekTopis,
LIAX, nepeMileHHd. [IIBUAKICTb Ta NPUCKOPEHHA B 3araJIbHOMY BUIIaZIKy KPUBOJIIHIHHOTO PYXY.
HopMmaJsibHe Ta TaHreH1jaJibHe IpUCKOpeHHs. KyToBa IIBUAKICTE Ta KyTOBe NPUCKOPEHHSA TOYKH, L0
PYXa€eThCA MO KOJLY, i IX 3B'130K 3 JIIHINHUMH IIBUJKOCTSMU Ta IPUCKOPEHHSMMU.

Tema 1.2. [uHamMika MaTepiaJbHOI TOYKH

[ToHATTS cTaHy B KJIacU4HiM MexaHili. OcHOBHa 33/jaya JiuHaMiku. [lepiiuii 3akoH HeioToHa (3aK0H
inepuii). [lonsATTs npo iHepuianbHi cucTreMu Biasiky. Cuna. JJpyruii 3akon HetoTona. Cuiu B MexaHini.

HauionaAsHMI TEXHIYHUA YHIBEPCUTET

®izuka «XapKiBCBKMIT HOAITEXHIYHMI IHCTHTYT »




IMnyJibc yacTUHKU. IMnysibe cuin. Cuia sik noxigHa iMmnyJbcy. TpeTii 3akoH HeroToHa. 3akoH pyxy
LeHTpa iHepuii. 3aKoH 36epekeHHs IMIYJIbCY.

Tema 1.3. TBep/ie Tizio B MeXaHilli Ta 3aKOHU HOT0 pyXy

MowmeHT cunu (06epTanbHUM MOMEHT). MOMEHT iHepLlii MaTepiasibHOI TOUKHU i TBEP/AOTO Tijla BiJHOCHO
oci. O6uncneHHsI MOMEHTIB iHep1lil TBepAuX Tii. Teopema lllTeliHepa. PiBHAHHS AUuHAMiKK
o6epTasbHOro pyxy. MoMeHT iMmysibcy. PiBHSIHHS MOMeHTIB. 3aK0H 36epeXeHHs] MOMEHTY iMITyJIbCy.
Tewma 1.4. Po6oTa Ta eHepris

EHepris. Po6ora. [loTyxHicTb. KiHeTnuHa eHepris. P060Ta, NOTYXHICTh | KiHETUUHA eHepris npu
o6epTasibHOMY pyci Tija. [loJe sk dopma MaTepii. KoHcepBaTUBHI Ta HEKOHCEPBATHUBHI CUJIH.
Jucunauis enepril. [loTeHniabHa eHepris YaCTUHKHU. 3aKOH 36epeXeHHs MexXaHiuHoi eHeprii .

Tema 1.5. [IpyuHLIMI BiTHOCHOCTI B MeXaHi1i

[lepeTBopeHHs "asnisies. InBapianTu nepetBopeHsb anisies. HeiHepuiasbHi cucteMu BigJiky. Cuiu
iHepuil. Ipyruii 3akoH HeroToHa B HeiHepIjialbHUX CUCTeMaXx BiJ1iKy. 3a/1eXKHICTb NIPUCKOPEHHS CUIU
TS>KIHHA BiJj LLIUPOTH.

Tema 1.6. E1leMeHTH peJIiTUBHOI MeXaHIKU

[locTtynaru crieyiasbHOIL Teopii BifHOCHOCTI. [lepeTBOopeHHd JlopeHna. [HBapiaHTH TepeTBOPEHb
JlopeHna. Haciiaku 3 mepeTBopeHs JlopeHIja: CKOpOYEeHHS] pyXOMHUX MacIITa6iB JOBXWHY, CIIOBI/IbHEHHSA
X0y PYXOMHUX IO MHHUKIB. BiJHOCHICTb 0JHOYACHOCTI. IHTEpBas y YOTUPUBUMIPHOMY IIPOCTOPI.
PesnsgtuBHul iMnysibc. OCHOBHE piBHSHHS pesisiTUBHOI AuHaMiku. [loBHa eHeprisi pesISTUBHOI YaCTUHKHU.
EHepris crniokoto. KiHeTu4yHa eHepris. 36epeXeHHsI eHeprii-iMIy/ibCy y pesSTUBHINA MeXaHilli.

3MiCTOBHUN MOJZyJib 2. MexaHi4Hi KOJIMBaHHSA Ta XBUJII

Tewma 2.1. FapMoOHiIYHI KOJIMBAHHSA

Kinacuodikariisi kosiMBaHb. XapaKTepPUCTUKH FapMOHIYHUX KOJIMBAHb: 3MillleHHS Bi/| TOJI0KEHHS
piBHOBary, aMILIiTyAa, nepio, niHifiHa i nukiaiyHa yactoTa, ¢pasa, moyaTkora ¢pasa. lapMmoHidHi
KOJIMBaHHA. EHepreTHyHi cniBBigHOmEHHA A1 ocuuisATopa. PisUYHUN, MaTeMaTUYHUM Ta NPYKUHHUH
MadATHUKHU. Pa3oBa I/oKHA ocuuasaTopa. 'padiuHuii cnocib 306paXkeHHs rapMOHIYHUX KOJIMBAHb 3a
JIOIIOMOT 010 BEKTOPY, 1110 06epTaeThcsl. JlojaBaHHs FapMOHIYHUX KOJIMBAHb OJJHAKOBOI'O HANPSIMY.
butts. [lofaBaHHA B3aEMoNepNeHAUKYAAPHUX KoauBaHb. @irypu Jliccaxy.

Tema 2.2. 3racatodi Ta BUMYyIlIeHI KOJIMBaHHA

BinbHi 3racatoui kosnBaHHs. KoedillieHT 3racaHHs, leKpeMeHT, JorapudMiuHUM leKpeMeHT,
JIOGPOTHICTB, Yac pesakcarlii. BumynieHi MexaHiuHi kosinBaHHs. [Ipoljec BCTaHOBJIEHHS KOJIUBaHb.
AmmniiTyza i pasa npu BUMyLIEHUX KOJIMBaHHAX. Pe3oHaHC.

Tewma 2.3. XBU/IbOBI Npo1ecy

MexaHi3M yTBOpeHHs MeXaHiYHUX XBUWJIb.. [lonepeuHi i no3g0B:xHi xBUJi. [In1ocka xBus. PIBHSIHHA
6ixkyuoi xBui (m1ockoi, cpepuyHoi i nuaingpuyHoi). PazoBa WIBUAKICTD, JOBXKHUHA XBUJII, XBUJIbOBE
YUCJ0 i XBUJIbOBUM BeKTOp. EHeprig xBusb. BekTop YMoBa. CTossui xBuJi. Byssiu i my4HoCTi.

3micToBHUN MOJ1y/ib 3. OCHOBUY MoJieKyJisipHOI Gi3UKH Ta TEPMOJAUHAMIKU

Tema 3.1. OCHOBU MOJIEKYIIPHO-KiHETUYHOI Teopil rasis

TepMoauHaMiuHi napamMeTpu. PiBHOBaXKHM U cTaH. OCHOBHI II0JIOXKEHHSI MOJIEKYJISIPHO-KiHETUYHOI Teopii
rasiB. PiBHAHHA cTaHy ifeanbHOro rasy. 3akoH JlaabToHa. OCHOBHE piBHAHHSA MOJIEKYJIIPHO-KIHETUYHOI
Teopil iieanbHOro rady. CepeiHsa KiHeTU4YHA eHeprifa MoJsieKyJl. MoJieKyAsIpHO-KIHETUYHUN CEeHC
TeMIepaTypH.

Tewma 3.2. Knnacvu4Hi cTaTUCTUYHI po3NOAIaH

Posnoain MakcBesia MoJ1eKyJI ijeaJlbHOTO ra3y 3a IWUBUAKOCTSAMU TENJI0BOT0 pyxy. CepesHbO
apudMeTHYHa, cepeiHbOKBa/ipaTHYHa Ta HalBiporifHilia WBUAKOCTI MoJieKy. rasy. bapomeTpryHa
dopmyna. Posnogin Bosbimana. Po3noain MakcBessia-boabnmana.

Tema 3.3. OCHOBM TEpMOAMHAMIKHU

BHyTpilllHg eHeprisg TepMoArWHaMiuHOI cucTeMU. Po6oTa i TemioTa. [lepiinit 3aKoH TepMoOIUHaAMIKU.
TenyoeMHicTb rasis. KiZIbKIiCTBb CTyIeHIB BiJIbHOCTI MOJIEKY/IM. 3aKOH PIBHOMIPHOTO pO3MOAiNy eHepril
3a CTyneHsIMH BisibHOCTI. [TostiTponHi nponecu. [3omporecu. AxiabaTHuit mpoiiec. PiBHsaHHs [Tyaccona.
3acTocyBaHHS NepLIOro 3aKOHY TEPMOAUHAMIKH /10 MOJITponHuX npouecis. KosoBuit npouec (1uki).
TensioBi ABUTYHM Ta 0X010JKyBaJibHi MalinHU. ukia KapHo. TepmoguHaMidHa mikasa TeMneparyp.
Jpyrui 3akoH TepMmoarHaMiku. EHTponida. TpeTiit 3akoH TepMmonHaMiku - TeopeMa HepHcra.

Tema 3.4. ABU1la NepeHeCeHHs

HauionaAsHMI TEXHIYHUA YHIBEPCUTET
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CepeaHs A0BXUHA BiIbHOTO MPO6GIry MoJiekys1, ebeKTUBHUM JliaMeTp MOJIEKYJI, CEpeIHS KiJIbKICTb
3iTKkHeHb. fABuie nudysii. KoediuieHT audysii. ludysis y razax i TBepaux Tinax. Apuile
TemonpoBigHocTi. TemneparyponpoBiaHicTk. B'a3kicTe. KoedinieHT B'A3kocTi rasis i piguH. JJuHaMiuHa
i KiHeMaTH4Ha B'SI3KiCTb.

CemecTp 2

3MicToBHUU MoAy b 4. EnekTpuka

Tema 4.1. EnexTpocraTuka y BakyyMi

JIMCKpEeTHICTh eJIeKTPUYHOI0 3apsifly. 3aKoH 36epexeHHs 3apsaay. 3akoH Kysnona. Hanpy»keHicTb
€JIEKTPUYHOTIO0 110J1 TOYKOBOT 0 3apAAy. [Ipunnun cynepnosunil. [IoTik Hanpy»KeHOCTi e1eKTPUYHOT 0
nosi. TeopeMma Maycca 119 eJIeKTPUYHOIO 110JI4 Ta 11 3aCTOCYBAaHHA: I10J1e PIBHOMIPHO 3apA/PKeHUX Til:
HeCKiHYeHHOI MJIOIUHY, HUTKHU (uuaiHapa), kyji. Po6oTa cus moJist npy nepemiieHHi 3aps/1iB.
[IUpKyJIALlig HAPY>KEHOCTI eJIeKTPOCTAaTUYHOTO M0Jid. [loTeHnia/1 10/ TOYKOBOI0 3apsAy, CHCTEMHU
3apsaaiB. EkBinoTreHniasnbHi noBepxHi. [loTeHIiabHa eHepris.

Tema 4.2. [IpoBifHUKY Ta JlieJIEKTPUKU B €JIeEKTPOCTATUYHOMY I0JIi

[IpoBifHUK B eJIeKTpUYHOMY MOJII. fIBUILEe eleKTPOCTaTUYHOI iIHAYKLil. EJleKTpocTaTUYHNUI 3aXUCT.
JieseKTpUKU. [IUII0JIb ¥ 30BHIIIHbOMY €JIEKTPUYHOMY 110J1i. [[o/1ApHi Ta HeNoJIApHI MOJIEKYJIH.
[losgpusanida fgieseKTPUKIB B eJIeKTPUYHOMY M0JIi. [lieieKTprUiHa NPOHUKHICTD Ta JieJleKTpU4YHa
COpUUHATIUBICTb. EnekTpuyHe 3mimeHHs. Teopema lNaycca 151 moJisl B AiesleKTpUKax.

Tema 4.3. [locTiHHUY eJIeKTPUYHUN CTPYM

[locTiiHUY e/IeKTPUYHUH CTPYM, HOT0 XapaKTEPUCTUKHU Ta YMOBH iCHyBaHHA. CHJIa eJIEKTPUYHOT O
cTpyMy. BekTop ryctunu ctpymy. EnekTpopyuiiiiHa cuia. PisHUIA eJleKTPUYHUX [TOTeHLialiB,
eJleKTpU4Ha Hanpyra. EnekTpuyHuii onip npoBigHukiB. 3akonu OMa Ta JleHua-/[>koyJid B iHTerpa/ibHil
Ta fudepenuianpHii ¢opmi. [IpaBuia Kipxroda.

3MicTOBHUN MOJyJib 5. MarueTusm

Tema 5. 1. MarHiTocTaTHKa y BakyyMi

MarniTHe noJie. BekTop MarHiTHoi iHAYKLil. MarHiTHUI MOMEHT KOHTYPY 3 €JIEKTPUYHUM CTPYMOM.
MoMeHT cuJiy, 110 Ji€ Ha KOHTYp. 3aKkoH bio-CaBapa-Jlansaca. [IpyHUMn cynepno3ulii MarHiTHUX MOJIIB.
MarHiTHe noJsie HAUNPOCTIIMX CUCTEM: IPSAMOJIIHIMHOTO NPOBIJAHUKA 3i CTPYMOM, KPYTOBOT'O CTPYMY.
3aKOH NOBHOTO CTPYMY /Il MAarHiTHOI O 1oJisl y BakyyMi. 3akoH AMmnepa. Cuia JlopeHua. MarsiTHu
noTik. Teopema "aycca fy1s1 MarHiTHOro NoToKy. Po6oTa o nepemiiieHHI0 TPOBiJHUKA Ta KOHTYPY 3i
CTPyMOM y MarHiTHOMY MOJII.

Tema 5. 2. MarHiTHe moJie B pe40BHHI

MarHiTHe noJie B pe4oBUHI. MaruiTHe noJsie 3apgaay, AKUN pyxaeTbca. MosieKyaapHi cTpyMu. MarHiTHi
MOMEHTH aToMiB. HamarHiuyeHicTb. MarHiTHa NPOHUKHICTh Ta MarHiTHa CIPUHUHATIAUBICTb.
Hanpy»xeHicTb Mar"iTHOro noJigd. 3aKOH IIOBHOT'O CTPYMY [ZIJI1 MarHiTHOI'O 10JISl B pe4OBUHI. YMOBY Ha
MexXi po3/iny ABOX cepenoBUIll. TUNN MarHeTUKIB: MapaMarHeTUKHY, JliaMarHeTUKH, GepoMarHeTUKHU.
Tewma 5.3. EnektpomarniTHa iHAyKIis

fABule esleKTpoMarHiTHoOI iHAYKIIil. 3aK0H eJieKTpoMarHiTHoi iHAyKuil ®apajes. [IpaBuso JleHna.
fABuma camoinaykuil Ta B3aEMHOI iHAYKLil. [HAYKTUBHICTB. BilacHa iHAYKTHUBHICTB JOBroro cojeHoia.
BcTaHOBJIEHHS | 3HUKHEHHS CTPYMY B eJIeEKTPUYHOMY KoJ1i. B3aeMHa iHAYKTUBHICTb. [IpakTHyHI
3aCTOCYBaHHA eJIeKTpOMarHiTHOI iHAyKLil. EHepria MaruiTHoro noJis.

Tema 5.4. OcHoBH Teopii MakcBeJsia AJisl eJIeKTPOMArHiTHOIO MOJIsI

[lossicHeHHa MakcBe/1JIoOM BUHUKHEHHA €. . C. iHAyKLil. BuxpoBe esiekTpudHe noJsie. CTpyMHu 3MillleHHS.
EnextpomarHiTHe noJjie. Ctpymu ®yko, ckiH-edekT. CucTeMa piBHsIHb MakcBeJi/1a B iHTerpa/ibHii i
audepeHianbHIN popMax. [IIBUAKICTD PO3MOBCIOXKEHHS €JIEKTPOMAarHiTHUX 36y/>KEHb.

Tema 5.5. EnekTpoMarHiTHI KoJIMBaHHS Ta XBUJII

['apMOHIUYHI eJIeKTpOMAarHiTHi KOJIMBaHHA. TOMCOHIBCbKUH KOJIMBAJIbHUM KOHTYP. BinbHi 3aTyxawui
eJIeKTpOMarHiTHi kosiMBaHHsA. KoedilieHT 3racaHHs, leKpeMeHT 3racaHHs, JJorapupMiuHui JeKpeMeHT
3racaHHs, JOOPOTHICTh, Yac pesakcanii KoJIMBaIbHOI cUCTeMH. BUMyIlleHi eJleKTpOMarHiTHi KOJIMBaHHS.
IMnenanc. 'eHepaTop 3MiHHOTO cTpyMy. PesoHaHc Hanpyr. [I0TyHiCTb 3MiHHOT'O CTPyMY.
EslekTpoMarHiTHi XBuJi. XBU/IBOBI PIBHSAAHHS AJ151 €JIeKTPOMarHiTHUX XBWJb. LIIBUAKICTh NOLIUpPEHHS
€JIeKTPOMAarHiTHUX XBUJIb B cepeoBUILaxX. EHeprid esleKTpoMarHiTHUX XxBuJb. [loTik eHeprii. BekTop
YMoBa-llolHTiHTa.
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3MicToBHUU MoAy/b 6. ONTHKA

Tema 6.1. leomMeTpuYHa onTHKA

[Ipupoza cBiT/1a. 3aKOHU PO3MOBCIO/XKEHHS], BiAOMBAaHHA Ta 3a/IOMJIEHHS CBiT/1a. AGCOJNIIOTHUH Ta
BiZIHOCHU I NIOKa3HUKH 3a/I0MJIeHHS. fIBUllle TOBHOI0 BHYTPIIIHBOIO BiIOMBaHHS, CBIT/I0BOAM Ta IX
BUKOpHCTaHHA. ONTHUYHI CUCTEMU.

Tewma 6.2. InTepdepeHuis cBiTia

[HTepdepeHIiii MOHOXpOMAaTUYHUX XBUJIb. KBaziMoHOXpoMaTHuHi xBuJii. KorepeHTHicTe. YacoBa Ta
MPOCTOPOBA KOTepeHTHIcTb. Yac korepeHTHOCTI. J/loBXKWHaA KorepeHTHOCTI. Po3paxyHok
iHTepdepeH1iliHOl KApTUHU Bif BOX JKepeJ. IHTepdepeHIlis cBiT/Ia B TOHKUX IJIiBKaX, MOJIOCU PiBHOI
TOBIUMHHU i piBHOTO Haxuay. Kinbisg HetoToHa. [IpocBiT/IEHHSA ONTUYHUX CUCTEM.

Tema 6.3. ludpakuisa cBiTsia

[Ipunuun 'oirenca-®penens. ludppaxuis @penens. Meton 300 Ppenens. Judpakiis PpeHesns Ha
KpyryioMy oTBOpi Ta Aucky. [lnsma [lyaccona. ludppakiis @payurodepa. ludppakiiis Ha ofHil Ta
6araTbox WiyinHax. JludpakniiiHa rpaTtka. ludpakuisa @payHrodepa Ta crieKTpajbHUN PO3KIAL,
Po3zisibHaA 34aTHICTh Ta AWUCIEPCiS CIEKTPaJbHUX NPUIAJiB.

Tewma 6.4. ElekTpoMarHiTHi XBUJIi B pe40OBUHI

Po3noscroxeHHA CBiT/Ia B pe4oBUHI. IBU1e aucnepcii cBiT/a. [IoHATTA npo MexaHi3M aucnepcii cBiTa.
[lornuHaHH#A cBiT]a. 3ak0H Byrepa-Jlam6epTa. 3B's130K Jucnepcii 3 norJaMHaHHSIM. CeKTpaJbHUM
aHaJ1i3, 1oro HayKoBe Ta NpaKTHU4YHe 3acTocyBaHHA. [lossspusanisa xsuib. [losisipyusanis XBuab npu
BiZi6MBaHHI Ta 3asioMJieHHI. 3akoHU bprocTepa i Masntoca. [1o/jBiliHe npoMeHe3a/10MJIeHHS B 0JJHOOCHUX
KpHcTasnax Ta Horo nosicieHHs1. [lonsipusaninyi npunagu. [pusma Hikoss. 06epTaHHs MJIOLIMHA
noJisspu3anii.

Cemectp 3

3MicTOBHUN MOJZy/ib 7. OCHOBHI ysIBJIeHHSI KBaHTOBOI (i3UKHU

Tema 7.1. EneMeHTH KBaHTOBOI ONITUKHU

TemnsioBe piBHOBaXKHe BUNIPOMiIHIOBAaHHSI YOPHOTO TiJja, oro 3akoHu: Kipxroda, Ctedpana-bonbumana,
Bina. KBanToBa rinoresa ta popmy.a [lnanka. Poronu. EHepris, imnynbc Ta Maca poToHa. 30BHILIHIH
dotoedekT. KBaHTOBI i XBUIbOBI MOsICHEHHS THUCKY cBiTJa. [locaiau Jlebenera. KopnyckysnsipHo-
XBWUJIbOBUH Jiyasli3M CBiTJa.

Tema 7.2. OcHOBHI ysiBJIeHHSI KBAHTOBOI pi3uku

Mogenb aTtoMmy Pezepdopa. JliHilvaTi cieKTpu BOAHENOAiOHUX aTOMIB. [JJUCKPETHICTb eHEPTreTUYHUX
piBHiB aTomMmiB. [locTtysnaTu Bopa.

Tema 7.3. KBaHTOBa MexaHika

[inoTesa ne bpoing. EkciepuMeHTaNbHe NiATBEPPKEHHA XBUJIbOBUX BJIAaCTUBOCTEN YaCTUHOK
pedoBUHHU. [ludpakiiisa eseKTpoHiB (mocaiau [esiccona i [xkepmepa, ToMmcoHa i TapTakoBCbKOTO,
bibepMaHna, Cymikina i @abpukanTa). [I[pakTruyHi 3acTocyBaHHA AudpakLii 4acTUHOK. EsiekTpoHorpadis,
HelTpoHorpadis. CniBBigHOIIEHHS HeBU3HAYeHOCTel ['ali3eHbepra.

Tema 7.4. KBanToBu# ctas. PiBHaHHA Ulpeginrepa

XBUIbOBaA GYHKIIiA Ta i craTucTudHUM ceHe. YacoBe piBHAHHA lllpeainrepa. PiBuauns Ulpeginrepa ais
CTalioHapHUX cTaHiB. BisbHa yacTHHKa. YacTUHKA B O/JHOBUMIipPHIN NPSIMOKYTHIN «[IOTEeHLiHHIN AMi»
(kBaHTYBaHHS eHeprii Ta iMNyJibcy YacTUHKH). [apMoHiuHU#M ocuuasaTop. Hy/iboBi KoJIMBaHHS.
[IpoxomKeHHS YaCTUHKHU Kpi3b noTeHLiabHUM 6ap’ep. TyHenbHUN edeKT.

3micToBHUN MOy ib 8. Pi3uka aTOMIB Ta MOJIEKY.JT

Tema 8.1. ATom

PiBusinusa peainrepa a5 4acTUHKY (e/1eKTPoOHA) ¥ chepUUHO-CUMETPUYHOMY MO0JIi - aTOM BOJHIO, BU/
XBUJIbOBUX QYHKIIIN Ta pO3MO/Iiji TYCTUHU UMOBIPHOCTI, Gi3MYHUM 3MiCT KBAHTOBUX YUCE.
KBaHTyBaHHS eHeprii, MOMEHTY IMIy/IbCYy Ta NPOEKLii MOMEHTY iMIyJibCy eJeKTpoHa. OCHOBHHUM CTaH
atoma BoaH. [locaifg lllTepHa i [epsiaxa. CriH enekTpoHa. CiiHoBe KBaHTOBe 4nci0. Op6iTasbHUN Ta
cniHoBWM MarHiTHi MomeHTH. CKitaziHi aToMu. @epmionu i 603oHu. [IpunHIun [Naysti. Posnmoain
eJIEKTPOHIB y aToMi 3a cTaHaMHu. [lepioguyHa cucteMa esieMeHTiB /J|.I. MeHieneeBa.

Tema 8.2. MosiekyJia

[Ipupoja xiMmidyHOro 3B’s13Ky. [OHHUI | KOBaJIeHTHUH THUIU 3B’s13Ky. MoJsiekysa BogH0. O06MiHHA
B3aeMozis. EHepreTu4yHa CTpyKTypa MoJieKyJl. E1eKTpoHHI, KOJIMBa/IbHI M 06epTa/ibHi piBHI eHeprii
JIBOXaTOMHHUX MOJIEKYJ. MoJieKyJISIpHi CHEKTPHU.
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3micToBHUN MoJyJib 9. Pi3uka aToMHOrO sipa

Tema 9. 1. AToMHe gAp0

Cxs1ag aToMHUX a4ep. MacoBe Ta 3apsf0Be 4ucia. XapaKTepUCTHKH sAfep: 3apAaj, po3Mip Ta Maca azpa.
B3aeMo/is HYKJIOHIB B 7pi ¥ NOHATTS NP0 BJIACTUBOCTI Ta IPUPOAY AAePHUX cuJl. JledekT Macu Ta
eHepris 3B’13Ky g/iep. fAaepHi peakiii. 3aKoH pa/1ioakTUBHOTO po3naAy. AKTUBHICTb pafioHYKIiAY.
3akoHoMipHOCTi anbda-, 6eTa-, i rama-po3naay ajaep. JIaHIIoroBa peakiis nojiiy aaep. aepHuit
peakTop. TepMosiZiepHi peakil.

3mictoBHUM Moy b 10. EfleMeHTH Qi3vKU KOHEHCOBAHUX CTaHIB

Tema 10.1. Kpucrtanu

BynoBa kpucTaJiiB. XapakTep XiMiYHUX 3B’SI3KiB y TBepAuX TijaX. [loHATTS npo poHOHMU. TenI0EMHICTh
KpHUCTaJiB.

Tema 10.2. [IoHATTS PO 30HHY TEOPIiIO TBEPLOrO Tijla

EHepreTuyHi 30HHU y KpucTasiax. BajieHTHa 30Ha, 3a60poHeHa 30Ha i 30HAa MPOBiAHOCTI. 3alIOBHEHHS 30H:
MeTaJly, [lieJIEKTPUKH, HalliBIPOBiJHUKH.

Tema 10.3. Es1leMeHTH KBaHTOBOI CTAaTUCTUKHU

CTaTUCTUYHHMUI ONMC KBAaHTOBOI cicTeMU. KBaHTOBI ifleanbHi ra3u. Posnoainu bose-ElHuiTelHa i
®epmi-/Jipaka.

Tema 10.4. EieKTponpoBiHICTb pe4OBUHU

KiacnyHa Ta KBaHTOBa MPUPOAA eseKTponpoBigHocTi MeTaniB. HagnposigHicte. Edext MelicHepa.
BucokoTeMiepaTypHa HaANpOBigHICTh. BiacHa Ta ;OMilIKOBa eJIEKTPONPOBIAHICTh HaNliBIIPOBIJHUKIB.
EnekTpoHHUH i AipKOBUN HaNiBOPOBiAHUKHY, p-n nepexifl. @oToeeKTPUYHI IBUILA Y HAMIBIPOBiJHUKAX:
doTonposiaHicTb, poToesekTpoOpyiitHa cuia. [IpuHIMN Al coHsiyHOi 6aTapei

TeMmu NPAKTHYHHUX 3aHATDb

Cemecrp 1.

Tema 1. ®i3u4Hi OCHOBU MeXaHiKU

KiHemaTunka noctynajibHOT0 Ta 06epTaJbHOr0 pyXiB. JlMHaMika MocTynaJbHOro0 i 06epTaJbHOrO PYXiB.
3akoHM 36epekeHHs B KJIaCUYHIN MexaHiIli.

Tema 2. MexaHi4Hi KOJIMBaHHA Ta XBUJII

['apMOHIYHI KOJIMBaHHS. 3racaryi Ta BUMyLIeHi KOJWBaHHSA. XBUJIbOBI IPOLIECH.

Tema 3. MosiekyisipHa ¢pi3vka Ta TepMoJUHaAMiKa

OcHOBU MoJIeKyJIApHO-KiHeTU4HOI Teopil rasis. Kiiacuuni cratuctruyHi po3nofisiu. OcHOBHU
TepMOJUHAMIKH.

CemecTp 2.

Tema 4. EnekTpuka

EnexTpocTraTuka y BakyyMi. [locTiiHUN eIeKTPUYHUE CTPYM.

Tema 5. MarHetusm

MarsnitocrtaTuka y BakyyMmi. EJlekTpoMarHeTusM.

Tema 6. OnTuka

[nTepdepenuia ceitnaa. Judpaxiiis cBitia. EJieKTpoMarHiTHi XBuJi B pe4oBUHI.

CemecTtp 3.

Tema 7. OCHOBHI ysiBJIeHHSI KBAaHTOBOI Qi3MKU

KBaHTOBa onTtruka. KBaHTOoBa MexaHika. PiBHaHHs lllpeainrepa.

Tema 8. ®i3uka aToMiB Ta MOJIEKY.T

AtoM. Mosieky.Jia.

Tema 9. AToMHe g/1po.

JedekT Macu Ta eHepris 3B’13Ky sfep. AaepHi peakiiil. 3akoH paZjioaKTUBHOTO po3naly. AKTUBHICTb.
Tema 10. EnemMenTH Qi3sMKHM KOH/JEHCOBaHMX CTAHIB 7

Kpucranu. KBaHTOBa cTaTHCTHKA. EJIeKTPONpOBiAHICTE.

Temu J1a60paTOPHUX POOGIT
[CemeCTp 1.
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Tema 1. ®i3u4yHi 0CHOBU MeXaHiKU

JIP Bu3sHayeHHA NPUCKOPEHHS BIJIbBHOTO NaZiHHA 32 JOINOMOI0I0 MaTeMaTUYHOrO0 MagTHHUKA.
JIP [lepeBipka OCHOBHOIO 3aKOHY IMHAMIKH 006epTaJIbHOTO PYXY

JIP BuBYeHHs 3aKOHOMipHOCTE!N NPY>KHOTO i HEMPYXKHOT'0 yAAPY KYJIbOK

Tema 2. MexaHi4Hi KOJIUBaHHSA Ta XBUJI1

JIP BusHayeHHS WUBUAKOCTI 3ByKY B IIOBITPi METOLOM A0 aBaHHA B3aEMHO-IIEPIIEHAUKYIAPHUX
KOJIBaHb.

JIP BusHayeHHS aKyCTUYHUX lTapaMeTpiB KaMepToOHaA.

JIP BusHayeHHs lUBUAKOCTI 3ByKYy B TBepJUX TiIax METOJ0M aKyCTUYHOI'O PE30HAHCY.

Tema 3. MosiekyisipHa ¢pi3vka Ta TepMoJUHaAMiKa

JIP BusHayeHHs AUHAMi4YHOI B'I3KOCTi pifiHu MeToa0oM CTOKca.

JIP B BusHaueHHs ciBBiAHOIIEHHS MOJISIPHUX TEMJIOEMHOCTEM.

CemecTp 2.

Tewma 4. EnekTpurka

JIP 'pasytroBaHHs rajibBaHOMeTpa Ta BUSHAYEeHHSA HOr0 BHYTPILIHBOI'O OIIODY.

JIP ExkcnepuMeHTabHa nepeBipka npaBuJ Kipxroda.

JIP BusHayeHH4 XapaKTEPUCTHUK | yMOB eKOHOMIYHOI'0O BUKOPUCTAHHA JpKepeJ OCTIHHOTO CTPyMYy.
Tewma 5. MarueTusm

JIP BusHayeHHs1 HAaNpy>KE€HOCTi MarHiTHOT 0 N0JIs1 eJIeKTpOMarHiTa

JIP BusHayeHHA ropu30HTaJbHOI CK/JIaJ0BOI HAPYKEHOCTi MarHiTHOTO N0 3eMJIi.

JIP Bu3HayeHHd KyTa MarHiTHOr O HaxuJy.

Tema 6. OnTrka

JIP BusHaueHH# paJiiyca KpMBHU3HU JIiH3U 3a J0MIOMOTI010 YCTaHOBKU Hp1oTOHA.

JIP BusHavyeHHs LIMPUHHU IIJIMHYU Ta nepioAy AudpakuiiiHoI rpaTKH 3a A0MOMOro Audpakiii.

CemecTp 3.

Tema 7. OCHOBHI ysiBJIeHHSI KBaHTOBOI Qi3uKHU

JIP BuB4YeHHA 3aKOHIB TENJIOBOI'O BUIIPOMIiHIOBAHHS.

JIP BusHauyeHHs JOBXXUHU XBUJi e Bpoitjis esleKTPOHIB.

JIP EdexT PaM3ayepa.

Tema 8. ®izuka aToMiB Ta MOJIEKY.T

JIP BusHavyeHHs cTasoi Pig6epra.

JIP Jlocni»keHHS AUCKPETHOCTI eHepreTUYHHUX PiBHIB aTOMiB 3a gonomorolo edpekty Opanka-I'epua.
Tema 9. ®i3uka aToMHOrO s1Apa

JIP BuBUYeHHSI CTaTUCTUYHUX 3aKOHOMipHOCTEN NPUPOAHBOT0 POHY BUIIPOMiHEHHSI.
Tema 10. EneMeHTH $i3vKU KOH/I€HCOBAaHUX CTaHIB

JIP BusHa4yeHHs IIMPHUHU 3a00pPOHEHOI 30HM HaIiBIPOBIHUKA.

JIP BUBYeHHS KiHeTHKH GOTONPOBiAHOCTI,

CamocriiiHa po60oTa

[CaMOCTiﬁHa po06O0Ta CTYIEHTIB CKJIAJAEThCS 3 ONPALlbOBYBAHHS JIEKIIMHOTO MaTepiasy, MiITOTOBKH J10
JIabopaTOPHHUX Ta NPAKTUYHUX 3aHATb, BUKOHAHHSA iHUBi1yaJbHOTO PO3PaxyHKOBO-IrpadiyHOro
3aBJjaHHA. CTyleHTaM TaKO> PEKOMEeH/I0BaHO Ji0/JaTKOBI MaTepiau (MOCIGHUKH, MeTOUYHI BKa3iBKH)
JLISE CaMOCTiHHOi poGOTH.

JliTepaTypa Ta HaBYaJ/IbHi MaTepiaun

Bba3oga jiiTtepatypa

1. ®izuka. JlJabopaTopHHH NPaKTUKYM : HaBY. nocib. : / T. M. lllesnect, O M. Aggpees, T. I. XpamoBa Ta

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

2.Tanmouyenko C.[l. MexaHika. Hap4a/sibHO-MeTOAUYHHU N MOCIOHUK JJIsT CAMOCTIMHOI pOGOTH 3 AUCHUILIIHH
«®izuka» / Famouenko C.J. XapkiB : 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
https://repository.kpi.kharkov.ua/handle/KhPI-Press/69100
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53032

3.TanoueHko C. /. MexaHiuHi kosiuBaHHs i XBuJi [EsieKTpoHHUE pecypc] : OMOpHUN KOHCIEKT JIEKIil 3
auctumtiny "®izuka” : 1ig cryzeHTiB TexH. cnel. / C. [l. TanmoyeHko ; Ham. TexH. yH-T "XapkiB. noJiiTexH.
iH-T". — EJleKTpoH. TeKcT. faHi. — XapkiB, 2021. - 49 c. : in. - [IpeacTaBsieHo y BUTJISAAI Tpe3eHTAIlil. —
https://repository.kpi.kharkov.ua/handle /KhPI-Press/56830.

4. ®izuka. HaByasibHO-METOAUYHUN MOCIOHUK 151 AUCTaHI[iiHOTO HaBYaHHA / H.B. ®aTbhsHoBa, T.M.
llenecr, [.B. Fanymak, 10.B. Menbpmos - Xapkis :HTY «XIIl», 2021. - 164 c.
http://repository.kpi.kharkov.ua/handle /KhPI-Press/49895.

JloaaTKoBa JiiTepatypa

1. MeToau4Hi BKa3iBKU /10 caMOCTiiiHOI po6oTu 3a TeMoto «MexaHika. YactuHa 1. KiHemaTuka» 3 Kypcy
«®dizuka» AJs CTyAeHTIB ycix crenianbHocTel / ykiaaz.: Xpamosa T.1., Kpusowic C.C., llenect T.M. -
XapkiB: HTY «XIII», 2020. - 36 c. http://repository.kpi.kharkov.ua/handle /KhPI-Press/49380.

2. MeToinuHi BKa3iBKU /10 caMocCTiliHOI po60TH 3a TeMot «MexaHika. YacTuHa 2. /luHaMika» 3 Kypcy
«®Dizuka» AJ5 CTY/IeHTIB TEXHIUHUX cnielfiasibHOCTel / ykiaf.: Xpamosa T.1., Kpusosnic C.C., lllenect T.M.
— XapkiB : HTY «XIII», 2021. - 48 c. http: //repository.kpi.kharkov.ua/handle /KhPI-Press/53080.

3. MeToiuuHi BKa3iBKU /10 caMoCTiliHOT po60TH 32 TeMO "MexaHiuHi KOJIMBaHHS Ta XBUJI" 3 Kypcy
"®izuka" : a1 cTyAeHTIB TexH. cien,. / ykaaa.: T. . Xpamosa, C. C. Kpusowic, T. M. lllesiect ; Han, TexH.
yH-T "XapKiB. mosiTexH. iH-T". - XapkiB : Jlpykapusa Magpug, 2022. - 60 c.
https://repository.kpikharkov.ua/handle/KhPI-Press/55943.

4. Bopmopis O. C. OnTuka, aToMHa i iiepHa ¢i3uka [EsnekTpoHHU pecypc] : HaBY. noci6Huk / O. C.
Bogopis, 0. A. Jlro64yenko, T. B. TaBpiHa ; Ham, TexH. yH-T "XapkiB. moJiiTexH. iH-T". — EJIeKTpOH. TEKCT.
JaHi. - XapkiB, 2021. - 159 c. - URI: http://repository.kpi.kharkov.ua/handle /KhPI-Press/54012.

5. Bogopis O. C. OnTuka, aToMHa i ifiepHa ¢i3uka: noci6HUK 3 p0o3B's3aHHs 33/1a4 [EjekTpoHHUM pecypc]|
: HaB4.-MeTo/,. noci6Huk / O. C. Bozgopis, O. A. Jlto64enko, T. B. TaBpiHa ; Han, TexH. yH-T "XapkiB.
noJliTexH. iH-T". — EJleKTpoH. TeKcT. AaHi. — Xapkis, 2021. - 172 c. - URL:
http://repository.kpi.kharkov.ua/handle /KhPI-Press/54001.

6. llIkypaona 10. O. ®isuka. MexaHika, Mosieky/isspHa ¢pi3uka Ta TepMoArMHaMiKa : HaBy. oci6. / 10. 0.
Ikypnona, O. O. Ilackko, 0. A. KoBanenko. - Cymu : Cym/ZlY, 2021. - 221 c.
https://essuir.sumdu.edu.ua/handle/123456789/83976.

7. Ulkypaoaa 10. O. ®isuka. EnexkTpuka i MarHeTusm [EnekTpoHHui pecypc] : HaBy. noci6. / 10. O.
lIxypmopa, 0.0. [laceko, 1.O. llnetnun. - CymAly : CymZly, 2022. - 172 c.
https://essuir.sumdu.edu.ua/handle/123456789/90010,

Cucrema OLiHIOBAaHHA

Kpurepii oniHIOBaHHS yCHIIIHOCTI CTyA€HTa Ilikasia ouiHIOBaHHSA

Ta po3Nojia 6asiB Cyma HarioHasibHa oLiHKa ECTS
100% miACyMKOBOI OLIIHKU CK/IaJal0ThCs 3 6aniB
pe3y/IbTaTiB OLiHIOBaHHA ¥ BUT/IAAI ek3aMeny (40%) 90-100  Biaminno A
Ta HOTOYHOTrO OlliHIOBaHHA (60%). 82-89 Jobpe B
Ex3aMeH: mucbMOBe 3aB/laHH (3 3anuTa”Hs 3 Teopii  75-81 Jobpe C
+ pO3B’si3aHH4 33/]a4i) Ta yCHa BiAMOBi/b. 64-74 3a[i0BIJIbHO D
[ToTo4He OLiHIOBAaHHA: YCHI BiZNOBIAI mif yac 60-63 3a/10BiNIbHO E
MPaKTUYHUX 3aHATD, JJOMaIlHi NMCbMOBI pO6OTH, 35-59 HezaznoBinbHO FX
iHAMBiAYyabHE pO3paxyHKOBO-TpadiyHe 3aBJaHHA (moTpi6He momaTKOBe
(110 20%). | BHUBYEHHS)
1-34 HesagoBisnbHO F
(moTpibHe moBTOpHE
BUBYEHHS)

HopMmu akaaeMiyHOI eTHKM 1 MOJIITUKA KypCy

CTyZleHT MOBHHEH JOTpUMyBaTHCs «KoZeKCcy eTUKHM aKaJleMiYHUX B3aEMOBI/THOCHH Ta J106p0OYeCHOCTI
HTY «XIll»: BUSBJIATH AUCIUILIIHOBAHICTh, BUXOBAHICTh, 106GPO3UY/IHBICTh, YECHICTD, Bi/INMOBiJa/IbHICTD.
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KoudaikTHi cuTyalii NOBUHHI BiIKPUTO 06T0OBOPIOBATHCS B HABYAJbHUX IPYIaX 3 BUKJIaJlayeM, a Ipu
HEMOXJIUBOCTI BUpilIeHHSI KOHQJIKTY — JOBOAUTHCS A0 BiloMa CHiBpOGITHUKIB JUPEKIil iIHCTUTYTY.
HopmaTuBHO-IpaBOBe 3a6e3ne4eHHs BIPOBAXKEHHS MPUHIMIIIB akaJeMidyHoi fo6podecHocTi HTY

«XIII» po3mimeHo Ha caTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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