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YKPAIHCbKWI OEPXXABHUW YHIBEPCUTET
3ANIBHUYHOI'O TPAHCIOPTY

3ATBEPAXEHO
Mpotokon Ne 1 3acigaHHA Kadeqpun
«Bunuwoi matemaTtmkm Ta PisnKkm»
Big 27 cepnHAa 2024 p.
3aB. Kadepu
PesyHeHKO M.E.

CUNABYC 3 ANCLUUIMNIHN
®ISUKA

Il cemecTp 2024-2025 HaB4YanbLHOro poky
OCBITHI piBeHb nepLumm

(6akanasp, noBHa&ckopoyeHa bopma HaBYaHHS)

dakynbTeT «YNpaBaiHHA npouecamu nepesBeseHb»

Manys3b 3HaHb: 27 TpaHcnopTt

CneuianbHicTb: 275 TpaHCNoOpTHi TexHonorii (Ha 3anis3HWYHOMY TPaHCMOPTi)

OcBiTHA nporpama:

- OpraHisauisi nepeBeseHb i ynpaBniHHA Ha TpaHcnopTi (OMNYT);

- MUTHUI KOHTPOSb Ha TpaHcnopTi (3anidaHnyHumn TpaHcnopT) (MKT)

- TpaHCcnopTHMIK cepBic Ta norictuka (TCI);

- opraHisauis MibxHapogHux nepeseseHb (OMI);

- OpraHisauisi npaBoBOI Ta ekcneamnTopcbKoi aisneHocTi (OMNEND).
Yac Ta ayauTopisa npoBeaeHHA 3aHATL: 3rigHo po3knagy — hitp://rasp.kart.edu.ua

Po3miweHHa kacheapu: M. XapkiB, mangaH Periepbaxa, 7, 2 kopnyc,
4 noepx, Kacdenpa BuLLOI MaTeMaTUKL Ta i3nKN.

KomaHpa Buknapauis:

NexTop: pnwaHoB Mukona IBaHoBUY
KoHntaktn: +380 67 893-45-93,  n.i.grishanov@gmail.com

ZOOM- koHdpepeHuii Yepes Join Zoom Meeting:
https://us04web.zoom.us/j/43143109667?pwd=d2ZCdEwzVTJOZVVXemdLOVpnS29TZz09
Meeting ID: 431 431 0966 Passcode: 368647

FoavHM npunomy Ta KOHCynbTauin: cepeaa (12.30-14.00)

Beb cTopiHka Kypcy: http://do.kart.edu.ua , http://surl.li/pvous
HopaTtkoBi iHhbopmauinHi matepianu: http:/lib.kart.edu.ua, www.bog5.in.ua
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1. AHOoTaUiA Kypcy

®isnka - Hayka Npo npupoay, Npo Hanbinbw yHaaMeHTanbHi 3aKOHOMIPHOCTI pyxy maTepii,
11 6ygoBy, BNAcTMBOCTI Ta B3aemogito. [onoBHa meTa 4i3nkn - BCTAHOBUTK Ta MOSICHATM 3aKOHU, 3a
Aakummn nepebiratoTb NpoLecn Ta peani3ytoTbCs ABULLA HAaBKOMULWHBLOrO CBITy. Pisvka 3aBxan mana
BENUKe npukrnagHe 3HavyeHHs W po3BuBanacs pasoMm i3 MalMHaMu N MexaHiaMamu, SKi NoacTBO
BMKOPUCTOBYBANo Ans cBoix notpeb. disvka LUMPOKO BUKOPUCTOBYETBLCS B iHXEHEPHUX HayKax,
30KpeMa Ha 3ani3HMYHOMY TPaHCMopTi, YumMano disumkis 6yno BogHo4Yac BMHaxXigHUKaMM i HaBNaku.
MexaHika, sik yacTuHa isukn, TICHO NoB'A3aHa 3 TEOPETUYHOK MEXaHIKO Ta ONopoM MaTtepianis.
TepMmoanHamika 3B'd3aHa 3 TenrnoTexHikow. EnekTpuka nos'd3aHa 3 enekTpoTEXHIKOW Ta
€NEKTPOHIKO, AN CTAaHOBIEHHS i PO3BUTKY SKOI Ay)KE BaXKNMBI SOCNIMKEHHA B 06nacTi 4isvku
TBepgoro Tina. [ocArHeHHs agepHOi disvKM  3ymMOBUNM MNOSIBY SOEpPHOI Ta TepMosiAepHOi
eHepreTukn Towo. disnka TakoX Mae LIMPOKI MikaucuunniHapHi 3B'A3kn. Ha mexi cisnku, ximii Ta
iHXXeHepHUX HayK BUHWKIA i LUBMAKO PO3BMBAETHLCH Taka ranysb Hayku ik MaTepiano3HaBCTBO.

Uini Ta 3aBgaHHs HaBYarnbHOI AUCLUNIIIHN:

a) B nepwy 4epry BuknagaHHA Kypcy @i3vkm mae Ha meTi DOpMyBaHHSI y CTyOEeHTIB
TeopeTnyHoi 6a3n ansa BMBYEHHsS «EnekTpoTexHikny, «MexaHiku piguH Ta rasie», «TeopeTnyHoi
MexaHikny, «Onopy martepianiB», «TexHiYHOI TepmoguHaMikny, «Teopii MawWuH i MexaHi3miBy,
«[BUryHiB BHYTPILUHLOrO 3ropaHHsi» TOLLO. 3anopyKol LbOMY NOBWHHA CTaTW TOYHICTb Ta rMunbuHa
PO3YMiHHSI OCHOBHUX MOHATb, 3aKOHIB Ta NPUHLMNIB di3nKu;

©) MNo-gpyre, disnka - ekcnepMMmeHTanbHa Hayka 3 LUMPOKO PO3BMHEHOK CUCTEMOIO METOLIB
HaykoBMX AocnigkeHb. TOMy npu BMBYEHHi (Di3nMkM BigOyBaeTbCA 3HANMOMCTBO CTYAEHTIB 3
CydacHOK  HayKoOBOK  anapaTypolo,  3'9BRASOTbCSA  MOYATKOBI  HaBUMYKM  MPOBEAEHHS
€eKCMepUMEHTanbHUX AOCHIMKEHb, BMiHHSA OUiHIOBATUM MNOXMOKM BuMiptoBaHb. Lle nornubnioe
PO3YMIHHSA CyTi €BMLW, 3HaAHHS QI3NYHMX BENWYUH, OOMHMLbL BMMIPIOBAHHA Ta CMnocobiB ix
KOHTPOMIO, BMiHHSI KOPUCTYBaTKCh BiAMNOBIOHOK anapaTypolo;

B) [lo-TpeTe, 3HAMOMCTBO 3 pPO3BUTKOM i3uKm y CBiTi Ta B YKpaiHi 30kpema, 3
METOAONOrE0 PO3B’A3aHHSA CKNagHMX npobnem, Wwo BuMHMKaNM B Ti icTopii, Oyae And CTyOeHTiB
HEBUYEPMHMM [XKEpPEenomM TBOPYOro nigxody OO BUPILLEHHS CYTO TeXHiYHMX npobnem. Knacuuwi
npuKnagn BUKOPUCTAHHS aHarnorin, 3acToCcyBaHHA MoAentoBaHHS (isuyHMX MpoueciB, CTBOPEHHSA
ifeanbHNUX moaenen Ta abCcTpakuin HaB4YalTb CTYAEHTIB YMIHHIO BUAOINSATM FOMIOBHE B KOXHil
npo6riemi, Wo BUHNKATMME B iX NOBCAKAEHHIN poboTi. Takumu npuknagammn sikpas i 6araTta gisuka;

r) HacamkiHeub, BMBYEHHS (Di3uKM Hece i 3Ha4yHy BWXOBHY pPOfb, MiOKPECMOYN 3HAYEHHS
naCbKOro hakTopy B OCBOEHHI NPUPOAM Ta B NOCAraHHi Ha ii TaeMHuui. Biorpadii 6inbLiocTi
BUOATHUX BYEHUX MOXYTb CTaTW NPUKNALOM CRYXiHHSA Hayui i niogcTtey. Baxnueo goHectn go
ManbyTHIX iHXeHepiB Ta TEXHONorie, WO isuka, nepebyBaloum 3aBXAW Ha BICTPI TEXHIYHOMO
nporpecy, BUCTynana fKk mXepenom Tak i 3acobom po3B’sa3aHHa OinbliocTi npobnem, 3okpema,
€KOMOoriYHMX, Aaryn Hanbinbll CUCTEMHUMI Niaxi A0 OUIHKM eKOMOorivyHoI cuTyadii, hopMyoun
nornsag npo rrnodanbHWin B3aeMO3B’A30K B [pupogai, B LEHTpI SKOI - HanbinbLia UiHHICTb — JTtognHa.

Yomy BM MaeTe obGpaTu Len Kypc?

®isvka, Ue Ta dyHOaMeHTanbHa Hayka, sika BU3HayanbHO (PopMye HayKOBWI CBITOrMAL,
nmoanHn.  ®isvka, $K Hayka Hepo3pMBHO MoB’A3aHa 3 pPO3BUTKOM TexHiku. Pesynbratu
dyHOaMeHTanbHUX @IisUYHNX OOoChiMKEeHb HaPOXKYTb HOBI TEXHOMOrT Ta TeXHiYHi pilleHHsA, a
BMPOBaAXEHHS LUMX pe3ynbTaTiB BUCYBae psag AOCNIAHMUBKMX 3adady NPUKNagHOro xapakTepy.
PisHOMaHITHICTb IHXEHepHO-TEXHIYHUX 3adadvy B 3ani3HMYHOMY TPaHCMOPTI 3yMOBUIIA LUMPOKWUIA
CMEKTP HanpsMKIB HAYKOBUX AOCHiAKEHb, L0 NPOBOAATLCA Ha Kadeapax YkpOY3T.

AKWO CTyQeHT nparHe [OonyyYuTuca 0O HOBATOPCbKMX HAYKOBO-TEXHIYHMX pPO3pOBOK Ha
3anisHuui, To nomy oboB'sisakoBo Tpeba nornMmbuTn CBOI PyHOAMEHTanbHI 3HAHHA NPU BUBYEHHI
Haworo kypcy disnkn. 3HaHHA OCHOBOMOSOXHUX 3aKOHIB | NMPUHLMNMIB 3aranbHoi ¢i3nknM JO3BOSNUTD
CTyQeHTaM CKOpo4yeHOo! hopMM HaBYaHHSA YCNIWHO BMBYATU cneuianbHi AUCUMNNIHM Ha cTapLiunx
Kypcax no enexkTpoTexHiui, No TennoTexHili, No enekTpoeHepreTuli, N0 enekTpoaBUryHam ToLLO.

OpfHo-ceMecTpoBUIA KypC ONS CTYOEHTIB NOBHOI Ta CKOPOYEHOT hOpMM HABYAHHS OXOMIIOE
Taku po3ainu sik MexaHika, Enektpuka, TepmoanHamika Ta monekynsipHa disuka, ski € 6azosmMMin B
NUTaHHAX Nig Yac 6akanaBpCbKUX ICNUTIB.

Buknagadi kadegpn oismkn (kopnyc 2, ayg. 2.330) 6yayTb roTtoBi Hagatu Oyab-siKy
AO0MNoMOry CTyfgeHTaMm 3 JeskKuMmM 3 HanbinbLl CKNagHUX acnekTiB Kypcy Mo enekTPOoHHIN nowTi abo
ocobucTo - y poboumnn vac.


https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%BD%D0%B0_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%96%D1%80_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB%D1%96%D0%B2
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0_%D1%82%D0%B2%D0%B5%D1%80%D0%B4%D0%BE%D0%B3%D0%BE_%D1%82%D1%96%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0_%D1%82%D0%B2%D0%B5%D1%80%D0%B4%D0%BE%D0%B3%D0%BE_%D1%82%D1%96%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D1%81%D1%82%D0%B2%D0%BE

YkpOY3T YN 103-OMYT, 131-0OMNVYT, 132-0MYT, cunabyc-gisumka 2 cemectp 2024/2025

2. MeTa Kypcy (KOMNeTeHTHOCTi 40 BiANOBIAHOI OCBITHLOI Nporpamm)

®isvka mMae Benvike 3HadyeHHs y (popMyBaHHI HayKoBOro ceiTornsay daxisus 3anisHUYHOro
TpaHcnopTy. 3okpema, 6e3 3HaHHA Ui3VKM HEMOXIMBO 3PO3YMITU CYTi i3MYHUX MNPOLECIB, SKi
nexatb B OCHOBi Oyab-sikoro BMPOOHMUTBA, HE MOXHa €(EKTUBHO BWPILLIYBATU EKOHOMIYHI
3aBaHHs LWOAO0 Moro onTumisauii. ToMmy, Kypc Mae Ha MeTi cpopMyBaTu Ta PO3BUHYTU HACTYMHI
KOMMETEHTHOCTI CTYAEHTIB:

1. iH¢dopmaLiNHO-TeXHONOriYHY KOMMNETEeHTHICTb: 30aTHICTb BUKOPUCTOBYBATU |
BOOCKOHanoBaTn 3acobu i cnocobwn oTpuMMaHHA i BIOTBOPEHHSA iHbopMauii B gpykoBaHOMY Ta
ereKTpoOHHOMY BUrNAA;;

2. KOMMNETEHTHICTb MNi3HaBasibHOI AiANbHOCTI: MOCTAHOBKA i PpilleHHA Mi3HaBanbHWX
3aBaHb; HeCTaHOapTHI pilleHHs, NpobnemHi cuTyauii, NPoAYKTUBHE i penpoayKTUBHE Mi3HAHHS,
OOCHNioKEHHS, iHTenekTyanbHa OiAnbHICTb;

3. KOMMEeTEeHTHICTb iHTerpauii 3HaHb: CTPYKTypyBaHHS 3HaHb, CUTyaTMBHO-afeKBaTHa
aKkTyanisauisi 3HaHb, PO3LUMPEHHST HAKOMNYEHMX 3HAHb;

4. KOMYHIKaTUBHY KOMMNETEHTHICTb (PO3BUTOK Yy CTyAeHTa HaBMYOK POBGOTM B KOMaHA
LWISIXOM peanisauil rpynoBux NpoekTiB, BMiHHS NPe3eHTyBaTh BriaCHUIW NPOEKT Ta KBanidikoBaHO
BECTW AMCKYCIt0 Y AOCNiaKyBaHin cdepi);

5. KOMNETEeHTHICTb CaMOBAOCKOHAaNeHHA Ta CaMOPO3BUTKY: 3MICT XUTTS; NpodecCinHumn
pPO3BUTOK; OBOSOAIHHA KyNbTYpOK PigHOI MOBU, BOMNOLIHHSA iIHO3EMHOK MOBOIO.

3. OpraHi3auis HaB4YaHHA
3.1. Onuc HaBYanbHOI AUCLUUNIIIHN

Kypc ®i3nkn BUBYaETLCA OAMH (Opyrvin) cemecTp (3 NOTOro Mo fMneHb) HaB4YarbHOTO POKY.
Ha BuBuyeHHs Qi3nku BigBoauThca 3 kpeauTie ECTS, 3aranbHa kinbkicTb - 115 roguH. 3 Hux 45
roavH ayguTopHUX 3aHaTh (nekuii — 15 roguH, npakTtudHi 3aHAaTTa — 15 roauH, nabopatopHi poboTu
— 15 rogmH) abo 3 roguHM Ha TwKOeHb. 3aranbHa KinbKICTb CaMOCTIMHOI poboTU CTyaeHTa
cTtaHoBuTb 70 roguH Ha ceMecTp, abo 4 roanHN Ha TXKOEHD.

Kypc cynpoBOOKYyETbCA TEKCTOBUMM MaTtepianomMm Ta npeseHTauismu. CTyaeHTU MaTuMyTb
MOXINUBICTb 3aCTOCOBYBaTM OTPUMaHi 3HaHHS MPU BUKOHAHHI NlabopaTopHMX Ta PO3pPaxyHKOBO-
rpaciyHux (PIP) pobit, npyn nigrotoBui AOMNOBIAI HA CTYQEHTCbKY HAYKOBO-TEXHIYHY KOH(EpPEHLito
(cekuia ®isnkun). MNMpakTUYHI 3aHATTA Kypcy nepeabadaloTb BUKOHAHHS aygUTOPHUX | JOMALLHIiX
3aBJaHb MNOB’sAA3aHMX 3 po3B’A3kaM 3agad 3i 3b6ipHWKa 3agadv no Kypcy 3saranbHoi isuku (B.C.
BonbKeHWTenH ToLwo).

IHpopmaLnis npo Kypc posmiwleHa Ha iHTepHeT-canTax hitp:/do.kart.edu.ua Ta
http://surl.li/pvous, Bkmno4YakuM HaB4yarbHWKA NMaH, NEKUinHi mMaTtepianu, npeseHTauii, 3aBOoaHHS,
onuncaHHs nabopatopHux pobiT Ta npaBuna ouiHioBaHHA. [loaaTkoBUIA MaTepian Ta NOCUMNaHHA Ha
€eNeKTPOHHI pecypcu JOCTYMHI Ha calTi YHiBepcuTeTy y po3aini «http://lib.kart.edu.uax.

Mporpama kypcy ®Pisnkn 003BONSAE CTYAEHTY CKOPOYEHOI (pOpMU HaBYaHHA oTpuMaTh 6Ga3oBi
3HaHHA | PpO3WMPUTU KOro iHOpPMaLiiHy Ta KOMYHIKATUBHY KOMMETEHTHOCTi, wWob 6yTu
CMPOMOXHUM  YCMILWUHO BMBYATW iHWI TEXHiYHi AUCUMNIIHW Ha CcTaplwux Kypcax MexaHiko-
eHepreTuyHoro dakynbtety YKpOY3T. Llem Kypc gae ctyaeHTam rnuboke pO3yMiHHSA 3aKOHIB i
NPUHUMNIB TakMX OCHOBHUX po3ainie 3aranbHoi disvkn gk MexaHika, Enektpuka, TepmoanHamika
Ta MonekynsapHa disuka.

HanpwukiHui cemecTpy nepegbadeHo icnuT 3 AUCUUniHN.

3.2. Temu Kypcy 3a Moaynsamm

Mporpama HaB4yanbHOI AUCUMNIIHM 3a CEMECTP CKNagaeTbCss 3 YOTUPbOX 3MICTOBMX
mMoayni.:
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3micToBuin moaynb 2. EnekTpoctatuka.
3micToBuUn Moaynb 3. 3aKOHW MOCTINHOrO CTPyMY.
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3micTtoBuin mogynb 1. i3nYHi OCHOBU KNACUYHOT MEXAHIKWN.

3micToBuin Mmoaynb 4. OCHOBM MONEKYNSAPHOT Ai3MKKN | TEpMOOMHaMIKN.

3.3. TemaTU4yHO-KaneHg4apHUN nNnaH

(nepenik Tem neKuWinHUX, NPaAKTUYHMUX Ta SlabopaTOPHUX 3aHATD).

Tema ma 3micm nekuiu

Tema ma 3micm nabopamopHux
ma npakmu4Hux 3aHsiMb

23 Nekuia-1. ®isnyHi ocHoBU MexaHiku. KinemaTtuka. Cuctemu BXigHuiA KOHTpOnb.
Biaknuky. [MepemiweHHs.  LWBugkictb.  [MpUCKOPEHHS. .
TaHreHuianbHa i HOpMarnbHa CKMafoBa MPUCKOPEHHS. Na6. pob. 3 MexaHiku:
PiBHOMipHUI Ta piBHO3MIHHMI pyX. PyX TOYkM KMHYTOI Mig Ne4, 8,7, 11
KyTOM 00 ropu3oHTy. KiHematuka o06epTanbHOro pyxy.
3BA30K NiHINHNX Ta KYyTOBUX XapakTEepPUCTUK PyXY

24 Po3B. 3aa. 3 mexaHikn: Ne 1.2, 1.4,

1.8,1.12.1.24,1.29, 1.44, 1.55.

25 Iekuis-2. [OuHamika nOCTYnoBOro pyxy MartepianbHoll
Toukn. 3akoHn HbloToHa. Maca Ta imnynbc Tina. 3akoH Nab. pob. 3 mexaHiku:
30epexeHHst imnynbcy. Buan cun. 3akoH rpasiTauifiHoro Ne4,6,7,11.
TspkiHHS. TpyxHi cunn. Cunu TepTda. Cunu iHepuii. Tuck )

26 PoasB. 3ag. 3 MexaHiku:

Ne 2.2,2.12,2.22,2.32,2.42,2.52,
2.62,2.94, 2,112, 2.122

27 Iekuia-3-1. Pobota cunun. MotyxHictb. KKO. KiHeTnyHa,

MOTEHLiMHa, NOBHA  MexaHiyHa  eHepria.  3aKkoHU Na6. pob. 3 mexaHiku:
30epexxeHHs1 NOBHOI MexaHiYHOi eHeprii Ne4, 6,7, 11.
Iekuia-3-2. OuHamika obepTtanbHoro pyxy. KiHeTuyHa . .
eHepria obepTaHHA. MomeHT iHepuii. Teopema LTenHepa. Saxic J1a6-pobit
MomeHT cunu. PiBHAHHS AvHamiku obepTanbHOro pyxy. '

MoMeHT iMnynbcy. 3akoH 36epeXeHH MOMEHTY iMNyfbCy.

28 Po3B. 3B4. 3 MexaHiku:

Ne 3.3, 3.10, 3.17, 3.24, 3.36, 3.39.

29 Iekuis-4-1. EnektpuyHe none y BaKyyMi. 3akoH

36epexxeHHs 3apagy. 3akoH KynoHa. HanpyxeHicTb Nab. pob. 3 enekTpuLi:
enekTpocTtatuyHoro nons. MpuHumn cynepno3uuii. Cunosi Ne3.2,3.4,3.7,39
IniHiT BekTopa E.. lNMoTik BekTopa E. Teopema Naycca. 3axicT N1a6-po6it
INekuis-4-2. PoboTta cunm €NeKTPUYHOro nons.
[MoTeHuianbHICTE enekTpocTaTuyHoro nons. Lupkynsaugisa
BekTopa E. lNoTeHuian enektpuyHoro nond. 3B'A30K Mix
Hanpy»XeHicTio i noTeHuianom. ExkBinoTeHuianbHi NOBEPXHI.
O6uncneHHs noTeHuianie MMAOWMHW, [OBOX MNIIOLWMH,
cdpepu, Kyni, umniHgpa.

30 PosB. 3ag. 3 enektpuui:

Ne 9.2,9.7,9.13, 9.18, 9.28,
9.33, 9.38,9.42,
30 MoaynbHUi KOHTponb 1 M1
31 Iekuis-5. [dienektpukun B enektpvyHomy noni. MongapHi i

HernonsapHi  Monekynu. fsuwe nondpmsadii. 3B’A3aHi
3apaaun. HanpyXeHiCcTb eneKkTpuyYHOro Nonsi B AieneKTpuky.
EnektpuyHe 3miweHHs. Teopema [Maycca. [NpoBigHuku B
enekTpocTaTMyHomMy noni. Posnogin 3apsagis B NpoBigHWKY

i Ha noro noBepxHi. [loBepxHeBa TrycTuHa 3apsgy.

J1ab. pob6. 3 enekTpuLi:
Ne 3.2, 34, 3.7,3.9
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EnektpoemHicTe nposigHukiB. KoHaeHcaTopu. EHepris
€NTeKTPUYHOro nonsi.

32 Pos3B. 3aa. 3 enektpuui:

2 Ne 9.47,9.51, 9.53, 9.59, 9.62,
9.65, 9.69, 9.75.

33 2 [Nekuis-6. 3akoHW NOCTINHOrO CTPyMy. EnekTpuiHuin cTpym. '
Cwna i ryctuHa ctpymy. EPC i Hanpyra. 3akoHn Oma, Na6. pob. 3 enekTpuui:
3anexHicTb onopy npoBigHWKa Big  TemnepaTtypwu. Ne3.2,3.4,3.6,37,39
HapnposigHukn. Pobota i NOTyXHiCTb CTpymy. 3akoH
[Ixoyna-JleHua. 3akoHu Kipxroda.

34 Pos3B. 3aa. 3 enektpuui:

Ne 9.79, 9.90,9.100, 9.112
2 Ne 10.3, 10.14, 10.24, 10.34,
10.45, 10.55.

35 2 Ulekuis-7. OcHOBM MONEKynApHOI di3nKn i TepMogUHaMIKK.
lneanbHmin  ra3.  PiBHAHHA  MeHgeneesa-KnanenpoHa. 2 Na6. pob. 3 TepmoayH:
3akoH JanbToHa. 3akoH Asoragpo. PiBHAHHSA Ne 23, 26
KnanenpoHa. I3onpoueccu. LWBuakocti monekyn rasy. . .
3akoH Makcsenna. bapometpuyHa dopmyna. Posnoain Saxic J1ab-pobir
BonbumaHa.

36 Po3B. 3ag. 3 TepMoavH:

Ne 5.3, 5.17, 5.30, 5.40, 5.50,
2 | 5,60,5.70, 5.80, 5.90, 5.100, 5.110.

37 2 [lekuis-8-1. PoboTta rasy. BHyTpilwHs eHeprisa Tina. Yucno
cTyneHiB cBobogn. 3akoH Npo piBHOMIpHWIA po3nogin 2 Nab. pob. 3 TepmMoANH:
eHeprii 3a ctyneHamu cesoboaun. Tennonepegaya. Kinbkictb Ne 23, 26
Tennotu. MNepwnin 3akoH TepmoanHamiki.  TennoeEMHICTb. . .
PigHsiHHs Maepa. 3axicT Jlab-pobit
IMekuia-8-2. AgiabatHun npouec. Konosui npouec (Lmkn).

Tennosi Ta xomoaunbHi MawwuvHu. Uukn Kapro. Opyrun
3aKOH TepMOAMHaMIKW. FBuMLIA NnepeHocy.

37 MoaynbHui KOHTpOnb 2 M2
3adayu: BonbkeHwTeiH B.C. C6opHUK 3a4a4 no obwemy Kypcy dpusmkun.- Hayka, 1979.

p Y Kypcy y
3.4. NnaH BUKOHaHHA CaMOCTiMHUX POGIT
Hasga pob6oTtu TepMiH BUKOHaHHA Mpumitka
3aBAaHHA, TOANH
Bue4yeHHs neKyiliHo2o mamepiany 30
BuKoHaHHA 143 30
Midzomoeka 0o nabopamopHux pobim 30
CamocTiiHa poboTa cTyaeHTa 90

4. IHdpopmauinHi maTepianum
(niTepatypa Ana BUBYEHHA AUCUMUNIIIHN, IHTEpPHeT-oXXepena)
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Kyuepyk |.M. 3aranbHui kypc oisukn. T.1. MexaHika. MonekynapHa ¢isuka i TepMmoamHamika
/ Kyuepyk I. M., lNop6auyk I. T., Nyuuk I1. T1; 3a peq. Kyuepyka |. M.—KuiB.: «TexHika», 1999. —
536c.

Kyuyepyk |.M. 3aranbHuii kypc isvkn. Tom 2: Enektpuka i marHetuam. / Kyyepyk I. M.,
Mop6auyk I. T., NMyuuk M. T1; 3a peq. Kyuepyka |. M.—KuiB.: «TexHika», 2001. — 452c.

Kyuyepyk .M. 3aranbHum kypc dpisvkn. Tom 3: Ontuka. KBaHToBa dhisnka / Kyuepyk I. M.,
Fop6auyk I. T., Nlyuuk M. TT; 3a peq. Kydepyka |. M.—KuiB.: «TexHika», 1999. — 520c.

Monoe A.B. Jlekuii 3 3aranbHoi ¢isukn ,, MexaHika, monekynapHa disvka i TepmogmHamika /
A.B. MNonos., P.B. Boek. — XapkiB:Ykp[AS3T, 2011. — 223c.

Monoe  AB. Jlekuii 3 3aranbHOi  @isvkm , Enektpuka i marHeTuam’/
A.B. lNonos., P.B. Boek. — XapkiB:YkpdAS3T, 2011. — 175c.

KoTteuubkmini A.T. «MexaHika». KoHcnekT nekuin / A.T. Koteuubkun, K.A. KoTBuubka — Xapkis:
YkpOY3T, 2018. Y.1. — c.62.

Monoe A.B. 3apgaui 3 cismkn / A.B. MNonos, P.B. Boek, B.FO. Npecb, H.B. ensep, M.I".
PessikiHa — Xapkis: YkpAY3T, 2009. — ¢.63.

3aranbHi ocHoBwM isukn: Haeu. nocibHuk / Boraubka 1.I., Tonosko [.6., ManapeHko A A.,
MeHnTtkoBcbkun FO.J1.; 3a pea. Nonoeka [.6., MeHTkoBCcbkoro A.A. - K.: Nln6Giap, 1998.

3auex |.P., KpaBuyk .M., PomannwunH B.M., Maba B.M., Nonuap .M. / Kypc disuku:
HaBYanbHUKW Nigpy4YHuUK. - JibBiB, «beckng-bit», 2002.

disnyHmin npaktukym / 3a peq. npod. B.IM. OyweHko. -K.: Buwa wk., 1984.

Pyna J1.M. JlaBopaTopHuin npakTukyM 3 isnkm «MexaHika Ta MonekynsipHa gismka», Xapkis,
YkpAY3T, 2018. — ¢.98.

KotBuubkmnn A.T. JlabopaTopHui npaktukym 3 cisvkun: «Enektpuka» / A.T. KoTBuubkun —
YkpOY3T, 2010. — c.48.

MpywaHoB H.W. JTabopaTopHuin npaktukym 3 dismkn: «KonmnsaHHsa Ta xeuni» / H.U. NpnwaHos
- YxpOY3T, 2016. — ¢.53.

Monos A.B. JlabopaTopHuii npaktukym 3 hisnkun: «KBaHToBa ontuka. AnepHa dismka» / A.B.
Monog, K.A. Koteuubka. — YkpY3T, 2014. — ¢.38.

Camoninos O.B. KonuBaHHa Ta xBuni MeTogudHi BKasiBkM OO0 nabopaTtopHux pobiT 3
ancumnninm «PI3NKA» / O.B. Camonnos, K.A. Koteuubka, A.T. KoteBuuskuin, B.HO. Npecb. —
YkpOY3T, 2016. — ¢.38.

KoTteuubkmin A.T. KotBuubka K.A. MeTogunyHi BKasiBkM 4O KOMIT'IOTEPHNX NabopaTopHnx pobiT
3 Temn «EnektpocTtatuka. MNocTiini ctpym» / A.T. KotBuubkun , Koteuubka K.A. — YkpY3T,
2017. — c.67.

Koteuubkmin A.T. MeToamuHi BKasiBKM [0 MpPaKTUYHUX 3aHATb 3  isukn: «MexaHika.
MonekynapHa oisuka i TepmoagmHamika» / A.T. KotBumubkun, K.A. KoTBuubka - Xapkis,
YkpOY3T, 2018. — c.82.

MpuwaHoB M.1., InbeHko K.B. MeToanyHi BkasiBku 3 disnkn SO KOHTPonbHUX pobiT Ne 1 Ta

Ne 2 ,MexaHika Ta monekynsapHa gisuka”. Xapkis, YKpAAS3T, 2010.
KotBuubkmin A.T., Boek P.B. MeToan4Hi BkasiBkM 3 hi3nkn 40 KOHTPonbHMX pobiT Ne 3 Ta
Ne 4 Enektpuka Ta marHeTusm”. Xapkis, YKpOA3T, 2010.
MpvwaHoB M.l. MeToanyHi BkasiBkM 0O caMOCTiHOI po6oTu cTyaeHTiB «OCHOBM MaTeMaTuKu

00 Kypcy isuvkny» / M.I. MpuwaHos. YkpQY3T, 2019. -¢.55.

ourwWNE

IHTepHeT-AXepena

http://lib.kart.edu.ua/
http://www.twirpx.com/files/physics/
http://www.phys.do.am
http://www.bog5.in.ua/
http://do.kart.edu.ua/
http://surl.li/pvous

5. Bumoru Buknaga4a i npaBmna ouiHioBaHHA
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3rigHo 3 T[lonoXeHHsM Npo BNPOBAKEHHSI KPeOMTHO-MOAYIbHOI CUCTEMM OpraHisauii
HaByanbHoro npouecy B YkpAY3T BukopuctoByetbcsa 100-6anbHa LWkana OUHIOBaHHS.
OuiHOBaHHA 3HaHb 3 pi3nkM peanidyeTbCAa 3a MATbOMa OCHOBHMM HanpsMKaM HaBYanbHOI
JisiNbHOCTI CTYAEHTIB, WO BignoBigaoTh:

1) npakTu4Hi 3aHATTA; 2) nabopaTopHi poboTn; 3) KOHCNEKTU NEKUIN, 4) CAMOCTINHI 3aHATTS
Ta 5) MoAaynbHE KOMM'IOTEPHE TECTYBAHHSI.

Ha 3anikoBoMy mMogyni Ha KOXKHOMY 3 3a3Ha4eHUX HarnpsMKiB CTyAeHT OTPUMYE BianoBigHY
OLiHKY 3HaHb:

CknagoBa _«npaktudyHi_3aHatta» (13, go 10 6aniB) OUIHIOETBCA 3a pesynbraramu
TEeCTyBaHb, BUKOHAHHA KOHTPOSbHMX 3aBAaHb Ta ayauTOpHOI poboTu CcTyaeHTiB. BignosigHa ouiHka
BigoOpaxae piBEHb TEOPETUYHUX 3HaHb, BMIHHA NMPAKTUYHOrO BMKOPUCTAHHSA TEOPETUYHUX 3HaHb
npu pose’dA3aHHi disndHnx 3agad. KoxkHa KoHTponbHa poboTa, po3B’sI30K 3aBAaHHA Yy OOLUL
ouiHloTbCA BUknagadeM no 10-6anbHin wkani. KinbkicTe 6anis, WO HapaxoBYETLCH CTyAEHTY
yepes LI CKNagoBa BM3HAYaeTbCA HK CepedHE 3HaYeHHs BULLle 3a3HayYeHWX OLiHOK

17301, =2,3,4,...,10. CTtyaeHT, AKUiA He BUKOHAB [€SAKOro0 KOHTPOMbLHOIO 3aBAaHHA 40 MOAYIbHOro

KOHTPOSIO HEe A0MYCKAETbCS.

CknagoBa «nabopartopHi_pobotu» (JIP, no 30 ©GaniB) OUIHIOETBCS 3a pes3ynbraTtammu
NiAroTOBKW, BUKOHAHHA Ta 3axmucTy nabopaTtopHux pobiT. BignoeigHa ouiHka Bigobpaxae HabyTuin
piBEHb TEOPETUYHUX 3HaHb Ta MPaKTUYHWX HaBuYoK. KoxHa nabopatopHa poboTa npu 3axmcty
ouiHleTbea no 10-6anbHin wkani. Akwo poboTa BUKOHAHA, ane He 3axulieHa K no4vaTky
MOAYSbHOIO KOHTPOSIO, CTYAEHTY BUCTaBMSIETLCA MiHiManbHa NO3UTMBHA OUiHKa 5 6aniB. KinbkicTb
GaniB, WO HapaxoBYeTbCA CTYAEHTY Yepe3 L0 CKNnagoBa BU3HAYaETbCA sik 4OOYTOK cepeaHboi

OLLiHKM JIP,, Ha KoediuieHT 3: TO6TO JYPCP -3, e JIP,, =5,6,7,...10. CTyOeHT, KM He BMKOHaB xo4a

ofHY po6OTYy, 4O MOAYNBHOIO KOHTPOSO HE AOMYCKAETLCS.

CknapgoBa «koHcnekTu nekuin» (KJf1, go 10 6anie) ouiHIETHCA 3a pe3ynbTatamu BigBigaHHSA
NeKuin Ta nepeBipkn 0QOPMIMEHHA nekuinHoro martepiany. OdOpMNeHHA KOHCNEeKTy nekuii
OUiHIO€ETbCSA Mo 10-6anbHin Wkani i BU3Ha4YaeTbed 9k KJI .

CknagoBa «camocTivHi_3aHatTa» (C3, oo 10 6GaniB) OUiHIOETBCS 3a pesynbTaTtamu
nepeBipkM BMKOHAHHA OOMALLHIX 3aBAaHb Af1s CaMOCTINHOT poboTu Ta po3paxyHKOBO-rpadiuHmx
pobiT (PIP), BMiHHS caMOCTINHO kKopucTyBaTUCA HabyTumm 3HaHHAMU. OPOPMNEHHS BUKOHAHWUX
AomaluHix 3aBgaHb Ta PP ouiHoeTbes no 10-6anbHin wkani. Kinbkicte 6anis, WO HapaxoByeTbCS
CTYAEHTY Yepes Lo cknagoBa BUSHAYaeTbCS Yepes cepepHto ouiHky C3, .

KinbkicTb 6anis noTouHOro koHTposnto 3a moaynbe (KBIMK, no 60 6anis) BU3Ha4YaeTbCA SK:
KbBIIK = HS’CP +J7Pcp -3+ KJT + C3cp .

[o nepeniveHux cknagosux KBIMK MOXyTb HapaxoByBaTuca gogaTkoBi 6anm 3a ydacTb
CTyAeHTa y HaykoBin poboTi, nigrotoBui nybnikauin, pobiT Ha KOHKYpCH, y4acTb B onimMniagax ToLO.
KinbkicTe gogatkoBux 6anis B1M3Ha4yaeTbCs Ha po3cyd BuKNagada, ane y cymi He 6inbw 60 6anis
pa3oM 3 rnepenivyeHnMn cKknagoBMMyM MOAyINbHOI OuiHKK.  OBIpYHTOBAHICTL paxyBaHHA CTYOEHTY
gopatkoBmx GaniB po3rnsgaceTbCa Ha 3acifaHHi kadegpu Ta  ohOpPMITKETBCHA  BiANOBIgHUM
NPOTOKOSIOM.

CknagoBa «moAynbHe KOMM'loTepHe TectyBaHHA» (MKT, po 40 6aniB) oTpuMyeTbCH
CTYOEHTOM He3arnexHo Big Buknagada, nig Yyac oHnawmH-signosigi Ha 10 KOHTPOMbHMX NuTaHb (4
6anis 3a KOXXHY NpaBunbHy BiAMNOBIOb).

OTpumaHa Takum YnMHOM nigcymkoBa kKinbkicTb 6anis ( KbIIK + MKT <100) goBoautbcs Ao
BigOMa CTyAeHTIB nepen NpoBeAeHHAM MOAYNbHOro KoHTponto. CtyaeHTam, ski Habpanu Big 60 go
100 GaniB i 3rogHi 3 Luiel0 cyMmor, BignoBigHa OUIHKA MOAYNS MNPOCTaBNSETLCS Y 3anikoBo-
eKk3amMeHaUinHy BigOMICTb.

MNincymkoBa ouiHKa ek3ameHy (icnuTy) BM3HaYaeTbCs, AK cepeHboapudMeTUYHa OLIHOK
OBOX Moaynis, i Mmoxe ByTu noninweHa nig Yac icnuty. OpraHisauis BUCTaBMAEHHS ek3amMeHaLinHOT
OLUiHKM Ta yMOBM 1I NOKpaweHHs HaBedeHi y n.3.4 [MonoxeHHs Npo BNpOBaXEHHA KpeauTHO-
MOAYNbHOI CMCTEMM OpraHi3adii HaB4YanbHoro npouecy B YkpAY3T.

6. NMopsaok ouiHOBaHHSA pe3ynbTaTiB HaBYaHHSA 3a BignoBiAHUMU
c¢opmamum opradisauii HaB4anbLHOro npouecy
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Mpy ouiHOBaHHI pes3ynbTaTiB HaBYaHHA KepyBaTUCA [MONOXEHHAM MpPO KOHTPONb Ta
OLiHIOBAHHS SIKOCTi 3HaHb CTyaeHTiB B YKpAY3T.

3rigHo 3 [lonoOXeHHAM npo BMPOBAMKEHHS KPeAUTHO-MOAYMbHOI CUCTEMM oOpraHisadii
HaByanbHOro npouecy BukopuctoByeTbCst 100-6anbHa LWkana ouiHioBaHHA. [1py 3anOBHEHHI
3anikoBo-ek3aMeHaLiHOT BiQOMOCTI Ta 3anikoBOi KHWXKKM (iHAMBIOyanbHOro HaB4YanbHOrO MiaHy)
CTygeHTa, ouiHka, BucTtaeneHa 3a 100-6anbHOK LWKanow, MnoBuMHHA OyTM nepeBegeHa [o
HauioHanbHOI Wkanu (5, 4, 3,) Ta wkann ECTS (A, B, C, D, E).

BusHa4yeHHA Ha3BwU 3a 3a 100
AepXaBHOO BusHa4yeHHs Ha3Bu 3a wkanow ECTS| 6anbHoto
WwKanor(ouiHka) LUKanow

BIOMIHHO — 5 BIEMIHHO - BIFI,MIH.HG BUKOHAHHA nnilie 90-100 A
3 HE3HAYHO KIJTbKICTHO MOMUI10K

Ay>xe gobpe — BuLLE CEPEAHLOrO PiBHS
3 KinbKOMa nomMunkamm 82-89 B

ECTS
ouiHKa

NOBPE -4 \Do6pe — B 3aranbHOMY NpaBumbHa

po6oTa 3 NEBHOHO KiNbKICTIO rpybmnx 75-81 C
NOMMIIOK

3ago0BiNIbHO - HErMoraHo, arne 3i
BHAYHOLO KiMNbKICTHO HEOOMNIKIB
3A0OBIBHO - 3 [OCTaTHbLO — BYKOHAHHS 3a[0BONbHSE
MiHIManbHi KpuTepii 60-68 E

69-74 D

He3agoBinbHO — NOTpibHO
nonpawtoBaTty nepes TMM sk oTpumaTti
3anik (6e3 NOBTOPHOIO BUBYEHHS
HE3ALOBINbHO -2 MoAyns)

He3apgoBinbHO - HeoOxigHa cepnosHa
nofanela poboTa (MOBTOPHE BUBYEHHS <35 F
Moayns)

35-59 FX

MpyHuMn dopMyBaHHS OUIHKM 3a MoAynb Yy cknagi 3anikoBux kpegutie 3a 100-6anbHoto
LKanow nokasaHo y Tabnuui, Ae HaBedeHa MaKkCMMarbHa KinbkicTb GaniB, sky moxe Habpatu
CTYAEHT 3a Pi3HUMU BUAAMU HaBYaNbHOrO HaBaAHTAXEHHS.

MakcumanbHa KinbKictb 6aniB 3a moaynb

MoToyHMn MoaynbHUN KOHTPOSTb ,
, Cyma 6aniB 3a moaynb
KOHTPONb (TecTn, KOMM'tOTEPHE TECTYBAHHS)
KETK po 60 MKT po 40 no 100
Cknaposi-onuii
A 4 Il cemecTp
NMoTOYHOro KOHTPONIO
BigsioyBaHHs i koHcnekT nekuin (KJ/T) no 10
Po6oTta Ha npakTu4Hux 3aHatTax (13) go 10
BukoHaHHA Ta 3axmcT nabopaTtopHux pobit (J1P) go 30
BuvkoHaHHA camocTiviHoT poboTu ctyaeHTa (CP) no 10
Migcymok (KBIK) go 60

7. Kopekc akapeMiyHOI OOpoYecHOCTi

MopyweHHs Kogekcy akagemidHoi 4OOBpOYEeCHOCTI YKpaiHCbKOro AepXXaBHOro yHiBepcuTeTy
3ani3HUYHOro TPaHCMNOPTY € CEPUO3HUM NOPYLLUEHHSAM, HaBITb SKLLO BOHO € HEHAaBMUCHUM.
8
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3okpema, goTpumanHs Kopekcy akagemivyHoi gobpouecHocti Ykp[QY3T os3Havae, wo BcA
poboTa Ha icnuTax Ta 3anikax Mae BUKOHyBaTUCA iHOMBIAyanbHoO. [Mig Yac BMKOHAHHA CaMOCTINHOI
po60TK CTYyAEHTU MOXYTb KOHCYNbTYBaTUCS 3 BUKNadavamu Ta 3 iHLWMMUK CTyAEHTaMu, ane NoBUHHI
CaMOCTIHO pO3B’A3yBaTW 3aBAaHHS, KEPYKUYUCb BNACHUMU 3HAHHAMM, YMIHHAMM Ta HaBU4YKaMW.
MocunaHHa Ha BCi pecypcu Ta mxepena (Hanpuknag, y 3BiTax, CaMOCTIMHMX poboTax uum
npeseHTauisix) NOBUHHI OYyTW 4YiTKO BM3HAYEHi Ta OPOPMIEHI HANEXHUM YMHOM. Y pasi ChinbHOI
po60TK 3 iHWKMMK CTyAEeHTaMWN Hag BUKOHAHHAM iHOMBIQYanbHUX 3aBAaHb, BM MOBWUHHI 3a3HaunTh
CTYNiHb iX 3any4eHOCTi 4O poboTu.

8. IHTerpauis ctyaeHTiB i3 0OMeXeHMMMU MOXITMBOCTAMM

Buwa ocsiTa € nMpoBiAHMM YUHHUKOM MiOBULLIEHHST coLianbHOro crtaTycy, OOCArHEHHS
OYXOBHOI, MaTtepianbHOi He3anexHocCTi i couianizauii Monogi 3 oOMexeHnMn yHKLiOHaNbHUMK
MOXIMBOCTAMM 1 Bigobpaxae CTaH pO3BUTKY AEMOKpPaATUYHUX NPOLIECIB i ryMaHisauii cycninbcTea.

Ona iHTerpauii cTyaeHTIB i3 0OMEXEeHNMN MOXITMBOCTSIMM B OCBITHIM npouec YKpaiHCbKOro
OepXXaBHOro yHIBEPCUTETY 3ari3HUYHOro TPaAHCMNOPTY CTBOPEHA CUCTEMA OUCTaHLINHOMO HaBYaHHSA
Ha OCHOBI Cy4aCHUX negaroriyHunx, iHpopMauinHNX, TENEKOMYHIKaLiMHUX TEXHOOTIN.

[ocTtyn oo matepianis AUCTaHLIMHOIO HaBYaHHS 3 LbOro KypCy MOXHa 3HaWTW 3a iHTepHeT-
nocunanHamu http://do.kart.edu.ua Ta http://surl.li/pvous .

Buknagau:

MpnwaHoB Mukona IBaHoBuY (https://kart.edu.ua/staff/grishanov-mi) — ctapwmin HaykoBun
cniBpobiTHUK, OOKTOP didnMKo-MaTeMaTUYHUX Hayk, npodecop kadeapw disnkn YkpAY3T. B 1976
poui 3akiH4MB XapkiBCbkuA AepkaBHWU YyHiBepcuTeT iM. O.M. Topbkoro, ®isavKo-TEXHIYHWN
dakynbTeT. CTyneHb gokTopa dois.-mat. Hayk oTpumaHo B 2008 poui. HaykoBe 3BaHHS cTapLuoro
HaykoBoro cniBpobitHuka npucBoeHo B 2010 poui. OCHOBHI HaNpsiMKM OOCNIAXEHb - KiHETUYHA
TEopisi eneKkTpoOMarHiTHUA XBWUITb B BUCOKOTEMMNEPATYPHIN nnasmMmi B akcianbHO-CUMETPUYHUX
MarHiTHUX nacTkax:

a) TOKamMaku 3 BENIMKMM Ta ManvmM acrnekTHUM CMiBBIOHOLEHHAM, 3 KOSTOBUM,

enintmyHmMm 1a D-nogibHM nepepizoMm MarHiTHUX MOBEPXOHb;

©) marHiTocdhepa 3emni Ta iHWKX NNaHeT;

B) nabopaTopHa marHitocpepHa nnasma;

r) LMNiHAPWYHI NPOBKOTPOHWM i3 MarHiTHAMK A3epkanamu;

4) uuniHapuyHa nnasma y npsiMoMy Ta rBMHTOBOMY MarHiTHUX NONsiX;

€) YTPMMaHHs nnasmmn nonsamMm HaanpoBiIAHUKOBMX MarHiTiB.


http://do.kart.edu.ua/
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