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3arasibHa iHpopmanisa

AHoTanjisa

Kypc ¢isuku 3HalloMUTb 3 GyHJaMeHTaIbHUMU MOHSATTSAMU, 3aKOHAMM i TEOPisIMU KJIaCUYHOI Ta
Cy4yacHOi ¢pi3MKH, OCHOBHHUMU MeTO/laMH PO3B’A3yBaHHs Pi3sMYHHUX 3a/ja4, 0COOJIMBOCTSIMU OCHOBHHUX
dismyHux npoiiecis. lle 3a6e3neunTh epeKTUBHE ONIAHYBAaHHS CliellialbHUX JUCIUILIIH i oJanbiy
MOXJ/IMBICTh BUKOPUCTAaHHS Qi3UUHUX NPUHIUIIB y rajiy3i aBToMaTH3aliil Ta po60TOTEXHIKH.

MeTa Ta miji AUCoUIiHA

iyl Kypcy - 3a6e3MeYruTH MalOyTHIX iHKeHepiB 623010 eKCIIepUMEeHTaJIbHOI Ta TEOPETUYHOI MiATOTOBKH
3 pyHpameHTanbHOI $i3uKH; cpopMyBaTH HABUYKHU YCBiZOMIeHHS Qi3UYHOTO 3MiCTY iHXKEHEepPHHUX
npo6JsieM; pO3BMHYTHU 3JJaTHICTb 10 NPAaKTUYHOIO 3aCTOCYyBaHHA pYHAaMeHTaJlbHUX 3HaHb 3 Qi3UKU ¥
rajy3i aBToMaTu3allil Ta po60TOTEXHIKU.

dopmMaT 3aHATH

Jlekuii, 1abopaTopHi po60TH, IPAKTHUYHI 3aHATTS, CaMOCTiHHa po60Ta, po3paxyHKoBO-rpadiuHe
3aBJlaHHA, KOHCyJbTaljl. [liIcyMKOBUI KOHTPOJIb — iCITUT.

KoMneTeHTHOCTI

K01. 3gaTHicTh 3acTOCOBYBaTH NpodeciiiHi 3HaHHS 1 YMiHHA Y IPAaKTUYHHUX CUTYallisIX.
KO05. 3aaTHicTh [10 MOIIYKY, ONpalloBaHHS Ta aHaJi3y iHopMalii 3 pi3sHUX JKeped.
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K08. 3paTHicTb BUMTHCS, 31006yBaTH HOBi 3HAHHS, YMiHHS, y TOMY YUCJI B rajysi, BiAMiHHIN Bif
npodeciiHoi.

K09. 3gaTHicTb 6yTH KPpUTUYHUM i caMOKpUTHYHUM. K10. 31aTHICTD OIliHIOBAaTH Ta 3a6e3Ie4yBaTH
SIKiCTb BUKOHYBaHUX POOIT

K12. 3gaTHicTb 36epiraTv Ta IPpUMHOXKYBaTH MOPaJibHi, KyJIbTYPHi, HAYKOBi IIIHHOCTI i JOCATHEHHS
CYCIIJIbCTBA HAa OCHOBI PO3yMiHHS icTOpii Ta 3aKOHOMiIPHOCTEH PO3BUTKY NpeAMeETHOI 06J1acTi, il Micid y
3araJibHil CUCTeMi 3HaHb PO MPUPOAY i CYyCMINILCTBO Ta y PO3BUTKY CYyCHIJIbCTBA, TEXHIKH | TEXHOJIOTIH,
BUKOPUCTOBYBATH Pi3Hi BUAU Ta GOPMH PYyXOBOI aKTUBHOCTI JIJIs1 aKTUBHOTO BiZINOYMHKY Ta BeJleHHSA
3/J0POBOTO CIIOCOOY XKUTTS

K14. 3paTHicTb MpoeKTyBaTH 3aco6M iHGOpMaLifHOBUMipIOBaJIbHOI TEXHIKH Ta ONMMCYBATHU MPUHIMII iX
po6OoTH.

Pe3ysibTaTH HaBYaHHA

[TPO1. BMiTu 3HaXoJUTU OGI'PYHTOBAHI pillleHHA NPU CKJI3AaHHI CTPYKTYpHOI, QyHKIiOHA/JIbHOI Ta
MPUHIMIIOBOI cXeMU 3aco6iB iHGopMaLiiiHO-BUMipIOBaIbHOI TEXHIKH.

[TP03. Po3yMiTu MIMPOKUNA Mi>XKAUCHUIIJIIHAPHUNA KOHTEKCT CllelliaIbHOCTI, ii Miclie B Teopil misHaHH4 i
OLIIHIOBAaHHS 00’E€KTIB i ABUIII,

[1P09. Po3yMiTH 3acTOCOBYBaHI METOLHUKH Ta METOLH aHaJIi3y, IPOEKTYBaHHA 1 JOCII)KeHHS, a TAKOX
06MexeHb IX BAKOPUCTAaHHA

[IP15. 3naTu Ta po3yMiTH npeMeTHY 06.J1acTh, ii icTOpito Ta Miclie B CTaJIOMy PO3BUTKY TEXHIKH i
TeXHOJIOTIH, y 3arajIbHil CUCTEMI 3HAaHb PO MPUPOAY i CyCHiJIbCTBO.

06cAr AMCHUIIIHA

3arasnbHui o6car aucuumiiny 390 rog. (13 kpeauTiB ECTS):

Cemectp 1 (5 xpegutiB ECTS):

Jiekuii - 32 rop,., 1abopaTopHi po60TU - 32 roA., IPaKTU4HI 3aHATTS - 16 roj., caMocTiiiHa po6oTa - 70
roj.

Cemectp 2 (5 kpegutiB ECTS):

Jiekuii - 32 roj., 1abopaTopHi po6oTH - 32 roa., NpakTHU4Hi 3aHATTS - 16 roA., camocTiiiHa po6oTta - 70
roj.

Cemectp 3 (3 xkpegutu ECTS):

nekuii — 32 rof., 1abopaTopHi poboTu — 16 roj., camocTiiiHa po6oTa - 42 rof.

IlepeayMoBY BUBYEHHS JUCLUILUIIHM (IpepeKBi3UTH)

J1g yenilHOTro onaHyBaHHS Kypcy HE0OXi/JTHO MaTHU 3HaHHS Ta NPaKTU4YHI HABUYKU 3 KypciB «Pizukay,
«Asre6pa i moyaTky aHasIi3y» B 06cs13i, nepe6adyeHOMy porpaMaMu 3arajibHOOCBITHBOI cepeAHbOI
LIKOJIH.

0co06JIMBOCTI AUCIUILJIIHU, METOAHM Ta TEXHOJIOTil HaBYaHHA

Jlekuii NpoBOASATHCSA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYJbTUMEiNHUX TexHoJ0Til. Ha 1abopaTopHUx
po60Tax BUKOPUCTOBYETLCA NPOOJIeMHe HaBYaHHA 3 3aCTOCYBAaHHSAM MyJIbTUMe/liNHUX TexHoJI0Tii. Ha
NPAKTUYHUX 3aHATTIX BUKOPUCTOBYEThCS NPO6IeMHe HaBYaHHS, Kelc-MeTo/, METO/ 3BOPOTHOTO
3B'A3KY 3 OOKY CTYZAEHTIB.

[Iporpama HaB4YaJIbHOI AUCHUILIIHU

TeMu JIeKIiHHUX 3aHATH

Cemectp 1

3MmicToBHUU Moy b 1. @i3W4yHi OCHOBY MexaHiku

Tema 1.1. EneMeHTH KiHEMaTHKH

Mexaniunuii pyx. MaTepiajibHa TO4Ka, CHCTEMAa MaTepiaJlbHUX TOUOK, aGCOJIIOTHO TBEPJE TiJI0, CyLlijibHe
cepenoBuile. Cuctemu Biaiky. [[puHIMI He3anexxHOCTI pyxiB. KiHeMaTuyHui onuc pyxy. TpaekTopis,
114X, epeMilieHHA. [IIBUAKICTb Ta IPUCKOPEHHS B 3araJlbHOMY BUIIaAKy KPHUBOJIiHIHHOTO pyXy.
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HopMaJsibHe Ta TaHreHUia/ibHe NpUCKOpeHH:A. KyToBa MIBUAKICTB Ta KYTOBE NPUCKOPEHHS TOYKHY, 1[0
PYXa€eThCSA MO KOJTY, 1 iX 3B'130K 3 JIIHINHUMH HIBUAKOCTSIMH Ta MPUCKOPEHHSIMU.

Tema 1.2. [lunaMika MaTepiaJIbHOI TOYKHU

[ToHATTSA cTaHy B KJIaCU4YHiM MexaHini. OcHOBHA 3a/ja4ya AuHaMiku. [lepiinit 3akoH HeloToHa (3aK0oH
inepuii). [loHATTs po iHepLiasbHi cucTeMu Bifiky. Cuia. [pyruii 3akod HeroToHa. Cui B MeXaHilri.
IMIyibC YyacTUHKU. IMnysbc cuad. Cuia gk noxigHa imnysbcy. TpeTiii 3akoH HeloToHa. 3aKOH pyXxy
IeHTpa iHep1lii. 3aK0H 36epeKeHHs IMIYJIbCY.

Tema 1.3. TBepAe Tijsio B MeXaHilli Ta 3aKOHU KOT0 pyXy

MowmeHT cuu (06epTa/IbHUM MOMEHT). MOMeHT iHep1il MaTepia/ibHOI TOYKH i TBEP0T0 Tijla BiTHOCHO
oci. ObunceHHsI MOMEeHTIB iHep1lii TBepaux Tij. Teopema lllTeliHepa. PiBHAHHA JUHAMIKH
06epTasibHOTO pyxy. MoMeHT iMnyJibcy. PIBHSIHHSI MOMeHTIB. 3aKOH 36epeXKeHHsI MOMEHTY iMIyJIbCy.
Tema 1.4. Po6oTa Ta eHeprisi

EHepris. Po6ora. [loTyxHicTk. KiHeTnuHa eHepris. Po60Ta, MOTYKHICTb i KiIHETUYHAa eHepris npu
obepTasibHOMY pyci Tisia. [loJie sk popmMa MaTepii. KoHcepBaTHBHI Ta HEKOHCEPBATHUBHI CHUJIH.
Jucunarnis eHepril. [loTeHLia/ibHA eHepris YaCTUHKU. 3aKOH 36epexKeHHs MexaHiuHoi eHeprii .

Tema 1.5. [IpuHIun BifHOCHOCTI B MexaHiIli

[lepeTBopeHHs ['anines. [HBapianTu nepeTBopeHb ['asines. HeinepujianbHi cuctemu Bifiky. Cuimn
iHepuii. /[pyruii 3akoH HptoToHa B HeiHepLialbHUX CHUCTEMaX BiAJiKy. 3a/1eXHiCTb MIPUCKOPEHHS CUIU
TAXKIHHA Bij| LIUPOTH.

Tema 1.6. EsleMeHTH peJIITUBHOI MEXaHIKU

[TocTyniatu cnenianbHoI Teopil BigzHOCHOCTI. [lepeTBopeHHs JlopeHLa. [HBapiaHTU lepeTBOpPeHb
Jlopenna. Haciigku 3 nepeTBopeHs JlopeHIja: CKOpOYEeHHS PyXOMHUX MacCIITa6iB JOBXUHU, CIIOBIJIbHEHHS
X0y PYXOMHUX I'OJMHHUKIB. BilHOCHICTBb OAHOYACHOCTI. IHTEpBa/ y YOTUPUBUMIPHOMY NTPOCTOPI.
PensTuBHuUM iMmnysnbc. OCHOBHe piBHSIHHA PeJIITUBHOI MHaMiku. [loBHa eHepris pesSiTUBHOI YaCTUHKU.
EHeprisa cnokoto. KiHeTH4yHa eHeprif. 36epexeHHs eHeprii-iMIy/Ibcy y peJIATUBHIN MeXaHilli.

3MiCTOBHUU MOAYJ/Ib 2. MexaHiuHI KOJINBAaHHS Ta XBUJII

Tema 2.1. 'apMoHiYHiI KOJIMBaHHSA

Kinacuodikallist KosiiBaHb. XapaKTePUCTHUKY FapMOHIYHHX KOJIMBAaHb: 3MillleHHS BiJi IM0JIOKEHHS
piBHOBary, aMILUIiTy/ia, nepiof, JiHilHa i [uKJidyHa yacToTa, pasa, noyaTkosa ¢asza. FapmMoHiuHi
KoJIMBaHHA. EHepreTuuHi cniBBiHOLIEHHS 151 ocuuisiTopa. PisMyHUM, MaTeMaTUYHUN Ta NPY>KUHHUH
MasaTHUKU. Pa3oBa MJIOIIMHA ocLuIATOpPaA. ['padiuyHnii crioci6 306pa>keHHA rapMOHIYHMX KOJIUBaHb 3a
JIOIIOMOTI 010 BEKTOPY, 1110 06epTaeThcd. JloflaBaHHA rapMOHIYHUX KOJIMBaHb OJJHAKOBOI'0 HAPAMY.
ButTs. [logaBaHHs B3aEMONEPIEHAUKYISIPHUX KoJMBaHb. Pirypu Jliccaxy.

Tema 2.2. 3racarwyi Ta BUMyIleHi KOJIMBaHHSA

BinbHi 3racatoui kosiuBaHHs. KoedillieHT 3racaHHs, AeKpeMeHT, iorapupMiyHUN JeKPEMEHT,
JIOGPOTHICTB, Yac pesakcarlii. BumyineHi MexaHiuHi kosiuBaHHs. [Ipoiiec BCTaHOBJIEHHS KOJIMBAHb.
AmMmnnityza i dasa npyu BUMyLIEHUX KOJMBaHHAX. Pe3oHaHC.

Tema 2.3. XBHUJIbOBI NIpo1iecH

MexaHi3M yTBOpEHHS MeXaHiYHUX XBUJIb.. [lonepeyHi i mo3oBxkHi xBuJIi. [Inocka xBuiis. PIBHAHHSA
6ixxydoi xBuai (n1ockoi, cdepuunoi i uuaiHgpUyHOi). Pa3oBa WBUAKICTb, JOBKUHA XBUJIi, XBUJIbOBE
YHCJIO | XBUJIbOBUM BeKTOp. EHepria xBuib. BekTtop YMoBa. CToA4i xBuJi. By3ay i my4HoCTI.

3MmicToBHUM Moy b 3. OCHOBU MoJIeKYJIsIpHOI pi3MKU Ta TepMOJUHAMIKU

Tema 3.1. OCHOBU MOJIEKYIAPHO-KiHETUYHOI Teopii rasis

TepmoauHaMiuHi napamMeTpu. PiBHOBaxkHUU cTaH. OCHOBHI MOJIO’KEHHS MOJIEKYJIAPHO-KiHETUYHOI Teopil
rasiB. PIBHSIHHA cTaHy ifleasbHOrO rasy. 3akoH /JlasbToHa. OCHOBHE PiBHAAHHA MOJIEKYJIAPHO-KiHETUYHOI
Teopii ifeanbHOrO rasy. CepeiHs KiHeTHU4YHA eHePrisi MoJieKyJl. MoJieKyJIsipHO-KiHETUYHUI CEHC
TeMIlepaTypH.

Tema 3.2. Knacu4Hi cTaTUCTUYHI pO3NOAILIN

Posnogin MakcBeJia MoJieKyJl ijea/IbHOI0 rasy 3a IIBUAKOCTSAMU TeIJIOBOro pyxy. CepeJHbO
apudMeTHYHa, cepeJHbOKBapaTUYHA Ta HalBiporifHila mWBHUAKOCTI MoJsieKy.1 ra3y. bapomeTpryHa
dopmysa. Posnogin BosibiimaHa. Posnozin MakcBesia-bosibliMaHa.

Tema 3.3. OcHOBU TepMOJUHAMIKU

BHyTpilHsA eHeprig TepMoArHaMiuHol cucTeMu. PoboTa i Tensora. [lepiiunii 3aKoH TepMOAMHAMIKH.
TennoeMHicTh rasiB. KiJIbKiCTb CTyneHiB BiIbHOCTI MOJIEKYJIU. 3aKOH piBHOMIPHOTO PO3N0/Ai1y eHeprii
3a cTyneHsMHU BisibHOCTI. [losiTponHi npouecu. [3onponecu. AgiabatHuil npouec. PiBHssHHA [lyaccoHa.
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3acTocyBaHHS MEPUIOTO 3aKOHY TePMOJUHAMIKH /10 MOJIITPONMHUX NpoleciB. KosoBuii npouec (LukII).
TenJsioBi ABUTyHM Ta 0X0J10/>KyBaJibHi MamuHU. Lluka KapHo. TepMoanMHaMivyHa 11KaJia TeMIepaTyp.
Jpyruii 3aKkoH TepmoguHaMiku. EHTponis. TpeTiii 3aKoH TepMoAMHaMiku - TeopeMa HepHcTa.

Tema 3.4. ABUlla nepeHeceHHs

CepeaHs JOBXHHA BiJIbHOTO MPO6Iry MoJieKyJ1, ebeKTUBHUM JliaMeTp MOJIEKYJI, CEpeHs KiJIbKiCTb
3iTkHeHb. fBuie nudysii. KoediienT qudysii. ludyaia y rasax i TBepaux Tinax. ABuiie
TemonpoBigHocTi. TeMnepaTyponpoBoAHicTh. B'sa3kicTh. KoedilieHT B's13K0CTi rasiB i piuH.
JliHaMivyHa i KiHeMaTHU4YHA B'A3KiCTh.

CemecTtp 2

3MicToBHUU MOAy/b 4. EjleKTpuka

Tema 4.1. EsnlekTpocTaTHKa y BaKyyMmi

JUCKpEeTHICTD eJIEKTPUYHOT0 3apsAAy. 3aKOH 36epexkeHHs 3apAay. 3akoH KysoHa. Hanpy»keHicTb
eJIEKTPUYHOTO MMO0JIs1 TOUKOBOTO 3apsaAy. [IpuHnun cynepnosunii. [IoTik Hanpy»KeHOCTi eJIeKTPUYHOTO
noJsis. Teopema ['aycca A1 eJleKTpUYHOrO N0JIs Ta il 3aCTOCYBaHHA: MOJie PiBHOMIpHO 3apsi/P)KeHUX TiJI:
HeCKiHUYeHHOI IJIOU[MHY, HUTKY (IU/IiHApa), Kyiai. Po6oTa cui nosis npu nepeMilieHHi 3aps/iiB.
LUpKyJIALisl HAPY>KEHOCTI eJIEKTPOCTATUYHOr0 10J1A. [loTeHLia 1011 TOYKOBOTO 3apAAy, CACTEMU
3apapaiB. EkBinorennianbHi nosepxHi. [loTeHnianbHa eHepris.

Tema 4.2. [IpoBifHYKY Ta [JlieJIEKTPUKH B €JIEKTPOCTATUUHOMY TOJIi

[IpoBilHUK B eJIeKTPUUHOMY M0JIi. fBUIlEe eleKTpocTaTU4YHOI iHAYKLil. E1eKTpocTaTUUHHM 3aXHUCT.
JiesneKkTpuku. /Iunosp y 30BHIIIHBOMY eJIeKTPUYHOMY 1oJ1i. [loJIApHI Ta HeNoJApHI MOJIEKYJIH.
[Tosigpusanida fiesleKTPUKIB B eJIeKTPpUYHOMY N0J1i. JlieleKTpUYHa IPOHUKHICTD Ta JjieJleKTpUYHa
COpUNHATAUBICTD. EnekTpuuHe 3MimenHs. TeopeMa 'aycca /1 noJsis B Aie/leKTpUKaX.

Tema 4.3. [locTiliHUM eJIeKTPUYHUM CTPYM

[TocTiHHUY eJIeKTPUYHUH CTPYM, HOT0 XapaKTePUCTUKHU Ta YMOBH icCHyBaHHA. CHJla eJIeKTPUYHOT O
cTpyMy. BekTop ryctunu ctpymy. EnekTpopyiiiliHa cusa. PisHULS eleKTpUYHUX NOTEHLiaJliB,
eJIeKTpUYHa Hanpyra. EjekTpuuHuil onip npoBiAHUKIB. 3akoHU OMa Ta JleHua-/lxoyJis B iHTerpasbHin
Ta audepeHniaabHik popwmi. [IpaBusa Kipxrooda.

3MicTOBHUM MOAyJb 5. MarHeTHsM

Tema 5. 1. MarHiTocTaTuka y BakyyMmi

MarHiTHe nosie. BekTop MardiTHoi iHAyk1il. MarHiTHUA MOMEHT KOHTYPY 3 eJIEKTPUYHHUM CTPYMOM.
MomeHT cuiy, 1o Aie Ha KOHTYp. 3akoH bio-CaBapa-J/lanuaca. [IpuHInn cynepnosunii MardiTHUX MOJIB.
MarHiTHe noJsie HAUNPOCTIIINX CUCTEM: IPSIMOJIIHIHHOTO NPOBiAHUKA 31 CTPYMOM, KPYTrOBOI'O CTPYMY.
3aKoH NMOBHOTO CTPYMY /ISl MarHiTHOTO noJis y BakyyMi. 3akoH AMmnepa. Cuia JlopeHnia. MarHiTHuit
noTik. Teopema "aycca Jiyist MardHiTHOTO MOTOKY. Po60oTa 10 nepemiliieHHIO MPOBiIHUKA Ta KOHTYPY 3i
CTPYMOM y MardHiTHOMY IOJII.

Tema 5. 2. MarHiTHe noJie B pe4oBHHI

MarHiTHe noJsie B pe4oBUHI. MarHiTHe noJie 3apsy, IKUK pyXaeTbcs. MoJieKyAsIpHi CTpyMU. MarHiTHi
MOMeHTH aToMiB. HamarniyeHicTb. MartHiTHa NpOHUKHICTh Ta MarHiTHa COPUUHATJ/IUBICTD.
Hanpy»xeHicTb MarHiTHOro noJigd. 3aK0H MOBHOI'O CTPYMY /JJI1 MarHiTHOTO N0JIS B p€4YOBUHI. YMOBH Ha
MexXi po3/iijly BOX cepeoBull. TUIIM MarHeTUKIB: NapaMarHeTHKH, JiiaMarHeTUKH, GepoMarHeTUKH.
Tema 5.3. EnekTpomarsiTHa iHAyKIis

fABuie eneKTpoMarHiTHOI iHAYKIiI. 3aKoH esieKTpoMarHiTHOI iHaykiii @apages. [IpaBusio JleHua.
fBuia camoiHAYKLii Ta B3aEMHOI iIHAYKLiL. [HAYKTUBHICTB. B/iacHa iHAYKTUBHICTB JOBrOro CoJIeHO01a.
BcTaHOBJ/IEHHS | SHUKHEHHA CTPYMYy B eJIeKTpUYHOMY KoJ1i. B3aeMHa iHAyKTUBHICTB. [IpakTH4HI
3aCTOCYyBaHHA eJlIeKTpOMarHiTHoi inaykuil. EHepris MarsiTHoro noJis.

Tema 5.4. OcHoBH Teopii MakcBeJia AJ151 €IEKTPOMArHiTHOTO MOJIs

[TosscHeHHA MakcBeJIJIOM BUHUKHEHHH e. p. C. iIHAyKIil. BuxpoBe eslekTpudHe noJjie. CTpyMHy 3MillleHHS.
EnextpoMarHiTHe noJie. CTpyMmu Oyko, ckiH-edpekT. CucTeMa piBHSIHb MakcBeJljia B iHTerpasbHil i
nudepennianpHii popmax. LIBUAKICTD pO3NOBCIOAKEHHS €JIEKTPOMAarHiTHUX 30y /1KeHb.

Tema 5.5. EnekTpomarHiTHI KOJIMBaHHS Ta XBUJI

[apMoOHi4Hi eJleKTpOMarHiTHiI koJiMBaHHS. TOMCOHIBCbKUI KOJIMBaJbHUN KOHTYp. BinbHI 3aTyxatoui
eJIeKTpOMarHiTHI KosiuBaHHsA. KoedilieHT 3racanHs, JleKpeMeHT 3racaHHs, Jorapu$MiyHUN JeKpeMeHT
3racaHHs, JOGPOTHICTb, Yac peJsiakcalii KoJIMBaJIbHOI CUCTeMU. BUMyleHi eleKTpoMarHiTHi KOJIMBaHHS.
IMneganc. 'enepaTop 3MiHHOTO cTpyMy. PesoHaHc Hanpyr. [IoTyHICTb 3MIHHOTO CTpyMy.
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EjlekTpoMarHiTHi XxBuJi. XBU/IbOBI piBHAHHSA [JI €JIeKTPOMarHiTHUX XBUJIb. LIIBUAKICTh NOMIMPEHHS
eJIeKTpOMarHiTHUX XBUJIb B cepeloBUILax. EHepria eJleKTpoMarHiTHUX XBWib. [10Tik eHeprii. BekTop
YMoBa-lIlolHTiHTA.

3MicTOBHUU MOAy b 6. O THKA

Tema 6.1. 'eoMmeTpryHa ONITHKA

[Ipupoja cBiTJia. 3aKOHU PO3MOBCH/XKEHHS, BiIOMBAaHHS Ta 3a/I0MJIEHHS CBiTJ/1a. AGCOJIIOTHUM Ta
BiJTHOCHU I MOKAa3HUKU 3a/10MJIEHHS. fIBUIIle TOBHOI'0 BHYTPIilIHBOTO BifIGMBAHHS, CBITJIOBOAY Ta iX
BUKOpPHUCTAHHSA. ONITUYHI CUCTEMHU.

Tema 6.2. IHTepdepeHis cBiTIa

[HTepdepeHIlis MOHOXpOMAaTUYHUX XBUJIb. KBaziMoHoxpoMaTuuHi xBuJii. KorepeHnTHicTbh. YacoBa Ta
MPOCTOPOBA KOrepeHTHIcTb. Yac korepeHTHOCTI. /loB>kMHa KorepeHTHOCTI. Po3paxyHok
iHTepdepeHIiHHOI KAPTUHU BijJ ABOX /MKepeJ. IHTepdepeHIlis CBiT/Ia B TOHKHX IJIiIBKaX, IIOJIOCH PiBHOI
TOBILMHU i piBHOrO Haxuay. Kinbys HetoToHa. [IpoCBiT/IEHHS ONTUYHUX CUCTEM.

Tema 6.3. [ludpakiiis cBitia

[Mpunuun 'olireHca-Openens. ludpakuisa Openesns. Meton 30H Ppenens. [Audpakiis PpeHess Ha
KpyrJioMy OTBOpi Ta Aucky. [lasma [lyaccona. [luppaxuis ®@paynrodepa. Judpakijisg Ha ogHii Ta
6araThox wiiiMHax. JludpakiniiiHa rpatka. Judpakuis @payHrodepa Ta cieKTpasbHUN pO3KJIALI.
Po3ginbHa 34aTHICTE Ta AUcniepcis ClleKTpaJbHUX NPUJIALIB.

Tema 6.4. EsleKTpoMarHiTHI XBUJIi B pe40BUHI

Po3noBcloi>keHHS CBiTJ/1a B pedoBUHI. ABulle aucnepcii cBiTya. [IoHATTA npo MexaHi3M aucnepcii cBiTJia.
[TornuHaHHA cBiT/1a. 3akoH Byrepa-JlambepTa. 3B'130k Aucnepcii 3 norjinHaHHAM. CieKTpaibHUR
aHaJli3, Horo HayKoBe Ta NpaKTU4He 3acTocyBaHHA. [longpusania xsuib. [longpusanisa XxBuib npu
BiI6MBaHHI Ta 3a7ioMJieHHI. 3aKkoHU BprocTepa i Mastoca. [loaBifiHe npoMeHe3a/0MJIeHHSI B OJHOOCHUX
KpUCTaJaxX Ta ioro nosicieHHs. [lonspusauiiini npunaau. [pusma Hikossa. O6epTaHHS MJIOIMMHU
noJigpusarii.

CemecTtp 3

3MmicToBHUU Moy ib 7. OCHOBHI ysIBJIEHHSI KBaHTOBOI Gi3uKH

Tema 7.1. EneMeHTH KBaHTOBOI OITUKHU

TensioBe piBHOBa>XKHE BUIPOMiHIOBAaHHS YOPHOTO Tisa, Horo 3akoHu: Kipxroda, CtedpaHa-bosbiMaHa,
Bina. KBanToBa rinote3a Ta popmy.a [lnanka. @oroHu. EHepris, imnynbc Ta Maca dpoToHa. 30BHIlIHIN
doToedekT. KBaHTOBI i XBU/IbOBI NOSICHEHHS TUCKY CBiT/1a. Jlocaigu JleGeneBa. KopnyckyasspHo-
XBUJIbOBUH Ayasi3M CBiTJIa.

Tema 7.2. OcHOBHI ysIBJIEHHSI KBAHTOBOI Qi3UKU

Mopenb aTtomy Pe3epdopa. JliHiiiyaTi ciekTpu BoAHENOAi6HUX aTOMIB. JlTUCKPETHICTh €eHePreTUIHUX
piBHIiB aToMiB. [locTysiatu bopa.

Tema 7.3. KBaHTOBa MexaHika

['inoTesa ae bpoiisa. EkciepuMeHTabHe NMiITBepAXKeHHA XBUJIbOBUX BJIACTUBOCTEN YaCTHHOK
pedoBuHU. [Judpakiis enekTpoHiB (gocaigau Jleiccona i [xxkepmepa, Tomcona i TapTakoBCbKOTO,
Bi6epmaHa, CymkiHa i @abpukanTa). [[pakTuyHi 3actocyBanHs gudpakuii yactuHok. EnektpoHorpadis,
HelTpoHorpadis. CniBBigHOLIeHHS HeBU3HaUYeHoCcTel ['aii3eHbepra.

Tema 7.4. KBanToBuM cTaH. PiBHaHH4 lllpeninrepa

XBuiboBa QyHKLidA Ta ii craTucTuaHuM ceHe. YacoBe piBHsAHHA U peainrepa. PisHsauus Lpeainrepa s
CTaliOHAapHUX CTaHiB. BisibHa yacTrHKa. YacTMHKa B OAHOBUMIipHIU NPAMOKYTHIN «IOTEHLIHHIN AMi»
(kBaHTyBaHHA eHeprii Ta iMIyJbCy YaCTUHKHU). ['apMoHiYHKN ociusaTop. Hy/b0oBi Ko1MBaHH4.
[Ipoxo/i>xeHHs1 YaCTUHKU KPi3b NOTeHUia/bHUM 6ap’ep. TyHebHUN eeKT.

3MmicToBHUU MoayJib 8. @i3MKa aTOMIB Ta MOJIEKYJI

Tema 8.1. ATom

PiBHsiHH# llpezinrepa A1 4acTUHKY (eJ1eKTPOHA) y chepUIHO-CUMETPUIHOMY TOJIi - aTOM BOJAHIO, BUJ
XBUJIbOBUX QYHKLIH Ta po3MOAiJI r'yCTUHU UMOBIpHOCTI, Gpi3MUHUN 3MiCT KBAHTOBUX YHCEJL.
KBaHTyBaHHS eHeprii, MOMEHTY iMIYJIbCy Ta NPOEKI[ii MOMEHTY iMNyJibCy esieKTpoHa. OCHOBHUM CTaH
atoMa BoAH. [locaix lllTepna i [epsiaxa. CniH enekTpoHa. CniHOBe kBaHTOBe uKca0. OpbiTanbHUM Ta
cniHoBUH MarHiTHI MoMeHTH. CkaaaHi aTomu. Pepmionu i 6030HU. [IpuHnun Iay.i. Po3mogin
eJIEKTPOHIB y aToMi 3a ctaHaMmHu. [lepioguyHa cuctema esieMmeHTiB /I.1. MeHgeneeBa.
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Tema 8.2. MosiekyJia

[Ipupopa xiMiuHOTO 3B’A3KY. [OHHMH | KOBaJIEHTHUH THIU 3B’sA3Ky. MoJiekyJia BoaHw0. O6MiHHA
B3aeMogis. EHepreTu4yHa cTpyKTypa MoJieKyJl. EJneKTpoHHi, KoJiMBaJibHI ¥ 06epTasibHi piBHI eHepril
JIBOXaTOMHUX MOJIEKYJ. MoJIeKYJISIpHI CIIEKTPH.

3MicToBHUU MoAy/1b 9. Pi3riKa aTOMHOTO s17jpa

Tema 9. 1. AToMHe a4p0

Ckusiag aToMHUX Aep. MacoBe Ta 3apsiioBe ynuc/aa. XapaKTEPUCTUKU Sep: 3apsaj, po3Mip Ta Maca spa.
B3aeMo1is1 HyK/IOHIB B 1/ipi ! MOHATTS PO BJACTUBOCTI Ta NPUPOAY AepHUX UL [ledpekT Macu Ta
eHepris 3B’13Ky azep. AaepHi peakiii. 3aK0H paZiioaKTUBHOTO po3najy. AKTUBHICTb PaJioOHYKIIiAY.
3akoHoMipHOCTi anbda-, 6eTa-, i rama-po3naay sjaep. JIaHIIoroBa peakiiis noiiy saep. AnepHui
peakTop. TepMosiiepHi peakuil.

3MmicToBHUM Moy b 10. EneMeHTH Gi3MKH KOHJIEHCOBAHUX CTaHIB

Tema 10.1. Kpucranu

ByaoBa kpucTasiB. XapakTep XiMiuHUX 3B’I3KiB ¥ TBepAuX Tisax. [loHATTS npo ¢poHOHU. Temng0eMHICThb
KpUCTaJIiB.

Tema 10.2. [IoHATTSA NpoO 30HHY TEOPil0 TBEPAOTO Tija

EHepreTuuHi 30HU y KpucTajax. BaieHTHa 30Ha, 3a60poHeHa 30Ha i 30Ha MPOBiHOCTI. 3alTOBHEHH 30H:
MeTaJly, JiieJIeKTPUKHY, HalliBIIPOBIAHUKH.

Tema 10.3. EsleMeHTH KBAHTOBOI CTATUCTUKHU

CTaTHUCTHYHMH OIMC KBaHTOBOI cucTeMH. KBaHTOBI iieanbHi rasu. Po3nogisin bo3e-ElHmTeliHa i
®epwmi-Jlipaka.

Tema 10.4. EsleKTponpoBiIHICTb pe40OBUHHU

KilacuyHa Ta KBaHTOBA MPUPO/A eJIEeKTPOIpoBigHoCTI MeTasiB. HagnpoBigHicTs. EdexkT MelicHepa.
BucokoTemiiepaTypHa HaZIpoBigHICTb. BiiacHa Ta 0MIlIKOBa eJIeKTPONPOBIAHICTh HANlIBIPOBIAHUKIB.
EnleKTpoHHUM i AipKOBUH HaNiBNpPOBiAHUKY, p-n nepexif. PoToeseKTpHUYHI ABULIA Y HAMIIBIPOBiAHUKAX:
doTonpoBigHicTh, doToesekTpopyLIiiiHa cua. [IpuHLUn Ail coHsTYHOI 6aTapei.

TeMmu NPAKTUYHHUX 3aHATD

CemecTp 1.

Tema 1. ®i3u4Hi 0CHOBU MeXaHikH

KiHemaTuka nocTynajbHOro Ta 06epTasbHOro pyxiB. JJuHaMiKa NOCTYNaIbHOTO i 06epTaJbHOIO PYXiB.
3aKoHU 36epeXeHHs B KJIACUYHiM MeXaHilli.

TeMma 2. MexaHi4HI KOJIMBaHHA Ta XBUJII

['apMOHIYHI KOJIMBaHHA. 3racaroyi Ta BUMYILLIeHi KOJIMBaHHA. XBUJIbOBI IPOLECHU.

Tema 3. MosiekyasipHa ¢pi3uka Ta TepMoguHaAMiKa

OcHOBU MOJIEKYIAPHO-KiHeTUYHOI Teopii rasis. Kitacu4Hi craTucTy4Hi posnofisiyu. OCHOBU
TepMOJAUHAMIKHU.

Cemectp 2.

Tema 4. EnekTpuka

EnexTpoctraTuka y BakyyMi. [locTiHHUN eeKTPUUHUN CTPYM.

Tema 5. MarueTusm

MarsniTocTtaTyKa y BakyyMmi. EjlekTpoMarHeTusm.

Tema 6. OnTrka

[nTepdepeniisa ciTaa. Judpakiiis ciTsia. EnekTpoMarHiTHi XBuJli B pe40BUHI.

Temu 1a60paTOPHUX POGIT

Cemectp 1.

Tema 1. ®i3M4Hi OCHOBU MeXaHiKU

JIP BusHayeHHs NMPUCKOPEHHS BiJIbHOTO NaJiHHA 33 JOMOMOIr00 MaTeMaTUYHOr0 MasgTHUKA.
JIP [lepeBipka OCHOBHOTO 3aKOHY IMHaMiKU 06epTalbHOTO PyXy

JIP BuBYeHHS1 3aKOHOMipHOCTEN NMPYXKHOI0 i HENPY>KHOTO yiapy KyJIbOK

Tema 2. MexaHi4yHi KOJIMBaHHS Ta XBUJII

JIP BusHauyeHHs WBUJAKOCTI 3BYKY B ITOBITPi METOA0M J0/laBaHHA B3aEMHO-NIEPIEHJUKYISAPHUX
KOJIMBaHb.
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JIP BusHayeHHs aKyCTUYHUX [IapaMeTpiB KaMepTOHa.

JIP BusaHauyeHHA WIBUAKOCTI 3BYKY B TBEPAMX TiJlaX METOZOM aKyCTUIHOT'O PE30HAHCY.
Tema 3. MosiekysipHa ¢pisvKa Ta TepMorHaAMIKa

JIP BusHaueHHs JUHAMIYHOI B'I3KOCTi pianHu MeTosoM CToKca.

JIP B Bu3HaueHH CHiBBiAHOLIEHHS MOJISIPHUX TEIJIOEMHOCTEH.

CemecTp 2.

Tema 4. EniekTpuka

JIP 'papyroBaHHSA raibBaHOMeTpa Ta BUSHAUYEHHS KOr0 BHYTPILIHBOTO ONOPY.

JIP ExcnepuMeHTaJibHa MepeBipka npaBuJ Kipxroda.

JIP BusHaueHHs XapaKTepPUCTHUK i YMOB eKOHOMIYHOTO BUKOPUCTAHHSA JKepeJl IOCTIHHOTO CTPyMy.
Tema 5. Mar"etusm

JIP BusaHauyeHHA HaNpy»X€eHOCTi MarHiTHOTO I0JIs eJIEKTPOMarHita

JIP BusaHauyeHHS rOpU30HTAJIBbHOI CKJIaJ0BO] HANIPY>KEHOCTI MarHiTHOTo NoJis 3eMJIi.

JIP BusHauyeHHs KyTa MarHiTHOr0 HaxXuJy.

Tema 6. OnTuka

JIP BusHa4yeHHs pajiiyca KpMBU3HU JIiH3M 3a JOIIOMOI'0I0 YCTaHOBKU HbroToOHa.

JIP Bu3HaueHHs WHWPUHU IIIJIMHU Ta Mepiofy AU paKIiiHOI IPAaTKHU 3a I0MOMOT00 Judpakiiii.

CemecTp 3.

Tema 7. OcHOBHI ysiBJIeHHsI KBAaHTOBOI Qi3UKU

JIP BuBYeHHA 3aKOHIB TEIJIOBOTO BUIIPOMiHIOBaHHS.

Tema 8. ®isuka aTomiB Ta MOJIEKY.JT

JIP BusHaueHHs cTasoi Pinbepra.

Tema 9. ®i3uka aTOMHOTO s17jpa

JIP BuBUeHHS CTATUCTUYHUX 3aKOHOMipHOCTeH NpHUpoJHbOT0 GOHY BUIPOMiHEHHS.
Tema 10. EnemenTH Qi3vKu KOHJEHCOBAaHUX CTaHIB

JIP Bu3HaueHHsI UIUPUHU 3ab60OpOHEHOI 30HU HaMiBOPOBiJAHUKA.

CamocriiiHa po60Ta

CamocrTiliHa pob0Ta CTY/IeHTIB CK/Ia/Ia€EThCS 3 ONPallbOBYBaHHS JIEKLiIHHOT0 MaTepiajy, NiArOTOBKH 0
JIabopaTOPHHUX Ta MPAKTUYHUX 3aHATh, BUKOHAHHS iHAUBIlyaJbHOTO PO3paxyHKOBO-rpadiuHOoro
3aBAaHHsA. CTyleHTaM TaKO PEKOMEH/I0BAHO A04aTKOBI MaTepiaiu (MOCIGHUKH, MeTOAUYHI BKa3iBKH)
JUJIs1 CAaMOCTiHHOI po60TH.

JliTepaTypa Ta HaBYaJ/IbHiI MaTepiaun

Ba3zoga jitepaTtypa

1. ®i3uka. JlabopaTOpHUN NPAKTUKYM : HaBY. noci6. : / T. M. Ulenect, O M. Ajpees, T. I. XpamoBa Ta

iH. - [lninpo : Cepennsik T.K., 2023. - 304 c. https://repository.kpi.kharkov.ua/handle/KhPI-
Press/69100.

2. T'anoyenko C./l. Mexanika. HaB4yasibHO-MeTOAUYHUN MOCIOHUK /IJIs1 CAMOCTIHHOI pOGOTH 3 AUCIUILIIHU
«®izuka» / l'anoyenko C./Jl. Xapkis : TOB «B CIIPABI», 2021. - 116 c.
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53032.

3.Tanoyenko C. [l. Mexaniuni kosiuBaHH# i xBuii [EneKTpoHHUHI pecypc] : OMOPHUI KOHCIEKT JIEKLiH 3
aucuumiainy "®isuka" : s cTyAeHTiB TexH. cnell. / C. /l. TanoyeHko ; Hai. TexH. yH-T "XapkKiB. noJliTexH.
iH-T". - EJIeKTpOH. TeKCT. aHi. - XapkiB, 2021. - 49 c.: in. - [IpeacTaB/ieHo y BUTJIAAL Tpe3eHTallil. —
https://repository.kpi.kharkov.ua/handle /KhPI-Press/56830.

4. ®izuka. HaBpyasibHO-MeTOAUYHUM NMOCIOHUK A1 JUCTaHIiHOro HaByaHHA / H.b. ®aTtbsnoBa, T.M.
Mlenect, L.B. T'anymak, 10.B. MenbwmoB - Xapkis :HTY «XIll», 2021. - 164 c.
http://repository.kpi.kharkov.ua/handle /KhPI-Press/49895.
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JoaaTKoBa JiTepatypa

1. MeTouuHi BKa3iBKU /10 caMocTiliHOi po60TH 3a TeMow «MexaHika. YacTuHa 1. KiHemaTuka» 3 Kypcy
«®izuka» AJs CTYIeHTIB ycix crenianbHocTel / ykaaj.: Xpamosa T.1., Kpusosnic C.C., lenect T.M. -
XapkiB: HTY «XIII», 2020. - 36 c. http://repository.kpi.kharkov.ua/handle /KhPI-Press/49380.

2. MeToan4Hi BKa3iBKH 0 CaMOCTiHHOI po60TH 3a TeMow «MexaHika. YacTuHa 2. /luHaMika» 3 Kypcy
«®Dizuka» AJ1s CTY/IeHTIB TeXHIYHUX crieljianbHoCcTel / ykaaf.: Xpamona T.1., Kpusonic C.C., lllesnect T.M.
— XapkiB : HTY «XIll», 2021. - 48 c. http://repository.kpi.kharkov.ua/handle/KhPI-Press/53080.

3. MeToAM4HI BKa3iBKH 0 CaMOCTiHOI po60TH 3a TeMo10 "MexaHiuHi KOJIMBaHHSA Ta XBUJIi" 3 Kypcy
"®izuka" : o1 cTyeHTiB TexH. crell. / ykiaaz,.: T. I. Xpamosa, C. C. Kpubowsic, T. M. lllenect ; Hail. TexH.
yH-T "XapkKiB. nojitexH. iH-T". - XapkiB : [lpykapus Magpuza, 2022. - 60 c.
https://repository.kpi.kharkov.ua/handle /KhPI-Press/55943.

4. Bopopis 0. C. OnTHKa, aToMHa i a/iepHa ¢pisuka [EnekTpoHHUM pecypc] : HaBy. noci6Huk / 0. C.
Bogaopis, O. A. Jlio64yeHko, T. B. TaBpiHa ; Hai, TexH. yH-T "XapkiB. nmoJiiTexH. iH-T". — EJIeKTpOH. TEKCT.
JaHi. - Xapkis, 2021. - 159 c. - URI: http://repository.kpi.kharkov.ua/handle/KhPI-Press/54012.

5. Bojopis 0. C. OnTuKa, aToMHa i s/iepHa ¢i3uka: NoCi6HUK 3 po3B'si3aHHA 33/1a4 [EsiekTpoHHUH pecypc|
: HaBY.-MeToJ. noci6Huk / 0. C. Bogopis, O. A. Jlro6ueHko, T. B. TaBpina ; Haiy. TexH. yH-T "XapkKiB.
noJiiTexH. iH-T". - EJleKTpoH. TeKcT. AaHi. - XapkiB, 2021. - 172 c. - URL:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/54001.

6. lIkyppopza 0. O. ®isuka. MexaHika, MoJiekyisipHa ¢pisuka Ta TepMoAuHaMika : HaBu. noci6. / 10. O.
lIkypnpopaa, O. 0. Ilaceko, O. A. KoBanenko. - Cymu : Cym/1Y, 2021. - 221 c.
https://essuir.sumdu.edu.ua/handle/123456789/83976.

7. llkyppoaa 0. O. ®isuka. Enexktpuka i MarHeTusM [EsnekTpoHHUM pecypc] : HaBu. noci6. / 10. O.
Ikypmopaa, 0.0. [Taceko, 1.0. netHui. - CymAY : CymAly, 2022. - 172 c.
https://essuir.sumdu.edu.ua/handle/123456789/90010.

CucremMa OLiHIOBAaHHA

KpuTepii oniHI0BaHHA yCHIIIHOCTI CTYyA€HTa IlIkana oniHIOBaHHA

Ta po3moAi 6asiB Cyma HanjioHasbHa o1jiHKa ECTS
[liZcyMKOBa olLliHKa MOXe 6yTH BUCTaBJIeHa abo 3a 6aJsiB

pesynbTaTamu icnuty (100%) , abo sk pe3ysabTaT 90-100  BiamiHHO A
HakonudeHHd (100%) npoTaroM cemecTpy. 82-89 Jobpe B
[cnuT: mucbMoOBe 3aBJlaHHA (2 3aIUTaHHA 3 Teopii Ta 75-81 Jo6pe C
1 3apava o 30%) Ta ycHa BianoBiaps 10%. 64-74 3a/10BiJIBHO D
HakonuyeHHA NpOTATrOM ceMeCTpy: YCHI BifgnoBii mifx  60-63 3al0BiJILHO E
yac npakTudHux 3aHATh (10%), TectyBanH:A (10%), 35-59 He3aj0BinbHO FX
BUKOHAHHS 3aB/IaHb 3 OKpeMux Mo/ yJ1iB (80%). (noTpiGHe A0AaTKOBE
[licyMKOBa OLliHKa 3a pe3y/JAbTaTaMH HaKOIUYeHHS BUBYEHHSH)

BUCTAaBJISIEThCS HaNePeAOIHi cecii, mpo 10 BUKJIaJay  1-34 He3azoBinbHO F
inpopmye 3106yBavya. 3n06yBay 3a CBOIM 6aKaHHAM (noTpi6He MOBTOpHE

MOXe MiIBUIIUTH OLIiHKY, OTPUMaHY 10 BHUBYEHHS)

HaKONHW4YeHHIo, Ha icIHUTI

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KYpCYy

CTyZeHT NOBUHEH AoTpUMyBaTucs «KoeKcy eTHKHY akaJieMiuHMX B3aEMOBIJHOCHH Ta JJ0OPOYECHOCTI
HTY «XIll»: BUABJAATH AUCHMUILIIHOBaHICTb, BUXOBAHICTBh, J0OPO3UUYJINBICTD, YECHICTB, BiATIOBIAA/IBHICTb.
KoHduikTHI cuTyanii NoOBUHHI BiIKpUTO 06roBOPIOBAaTHCS B HABYAJbHUX I'PyIax 3 BUKJIaJaueM, a Ipy
HEMOXKJIUBOCTI BUpillleHHSA KOHPJIIKTY — JOBOJUTUCA /10 BiJloMa CiBPOOGITHUKIB UPEKLIl iIHCTUTYTY.
HopMaTrBHO-IpaBoBe 3a6e3ne4yeHHsI BIPOBa/PKeHHs NPUHLMINIB akajeMiuHoi gobpodecHocti HTY
«XIII» po3mimeHo Ha cauTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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