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DPIZUKA

Tun IUCHUILIIHA O0o0B’13K0Ba

PiBenb BuIOi OcBiTH [Mepmuii (bakanaBpchKUii)
MoBa HaBYaHHSA YkpaiHcbka

Cemectp 1

Kinbkicts BecranoBiaennx kpeautis EKTC 5

(I)OpMI/I HaBYaHHH, JJIA AKUX BUKJIATA€TbCA )IHCIIH]'[J'[iHa JCHHa

Pe3ynbTaTn HaBYaHHSI

CryzeHt, sIKii YCITIIIHO 3aBEPIIMB BUBYCHHS JUCIIUILTIHH, TIOBUHEH: BMUJIO KOPUCTYBAaTHUCh CYy4aCHUM HayYKOBUM
amapaToM HaBYaJbHOI 1 HAyKOBO-TEXHIYHOI iH(OpMallii; HAyKOBOIO ITeparypow; (OpMyIIOBaTH MeETY,
3aBJIaHHA 1 OOTPYHTYBAaTH METOJI EKCIEPUMEHTAIBLHOTO JOCTI/KEHHS; CKIaJaTH CXEMH EKCIEpHUMEHTaIbHOI
YCTaHOBKH; BHPIIIYBaTH MpOOJIEMy PI3HUMH METOJaMH;, BCTAHOBJIIOBATH JIOTIYHI 3B’SA3KM MDK SIBUIIAMH 1
MpoIecamMy; IHTEPIPETYBaTH Pe3yJIbTaTU JOCHIDKCHHS 3a JONOMOror rpadikiB, cxeM Ta TaOJUIb;
aHaJi3yBaTH, y3arallbHIOBATH PE3YJbTATH EKCIEPUMEHTAILHOTO JOCHIKEHHS, PO3B’S3yBaTH KOMIUIEKCHI
3aBJlaHHSA, TOB’S3aHI 3 MalHOyTHBOIO TPOQEciiHOW [iSUIBHICTIO; 3aCTOCOBYBATH 3aKOHHM (I3MKH IS
PO3B’sI3aHHS MPAKTUYHUX 3aBJIaHb.

3Mmict HaByanbHoOi aucnuiuiak. KiHemaruka 1 JMHaMika KiIacM4YHOi MexaHiku. PoOora Ta eHepris.
Monekynsipaa ¢izuku. Tepmonunamika. Ejekrpuyne mone Ta eNneKTpUYHMN cTpyM. MarHiTHe mone Ta
enekTpoMartitHa inaykiis. KonmuBanus 1 xBuii. ['eoMerpuyHa onTrka. XBUIbOBA ONTHKA. KBaHTOBI sABHIIA.
KopnyckyaspHO-XBUJILOBHI JIyalli3M BJIACTMBOCTEH Matepii. HamiBIpoBigHMKOBI SIBHIA B KOHTAKTaXx.
Anepua dizuka. EneMeHTapHi YaCTHHKU.

3anaHoBaHa HaBYAJIbHA MisUILHICTB JIeKIii 34 ro., 1abopaTopHUX 3aHATh 17 roj., NPaKTHYHUX 3aHATh
17 ron., camocrTiitHo1 pobotn 82 roa.; pazom 150 rog.

@opvu (MeTOAW) HABYAHHS: JICKIlii, JTaOOopaTOpHI 3aHATTS, NPAKTHYHI 3aHATTS IO PO3B’SI3KY 3aaad,
caMocTiitHa poOoTa (IHIUBIAyalbHI 3aBIaHH).

@opMHU OIiHIOBAHHS Pe3yJIbTATIB HABYAHHA: IIATOTOBKA 10 BHUKOHAHHS Jab0OpaTOpHHUX poOOIT, iX
BUKOHAHHS 1 3aXHCT, Pe3ylbTaTH BUKOHAHHS IHIWBIMyaJbHUX 3aBJaHb, PE3yJbTAaTH KOHTPOIBHUX POOIT,
TECTYBaHH;L.

Buna cemecTtpoBoro koHTpoJw 1 cemectp — 3aiik.

PexomenaoBana Jjiiteparypa

1.'omonxkka B.M., [po3noBcekuii B.b., Koctumuna I'.I. ®i3uka. Kypc nexmid. XMenbHUIIBKHIA:
XHY, 2012.531c.

2. ®izuka:[linpyunux/ 1.€. Jlonatuacekuid, I.P.3auek, I'.A. Inpuyk.-JIpBiB: Adima,2009.-386 c.

3. MertonuuHi BKa3iBkH it jJabopaTtopHux podir. Y.-1/T'onomxkka B.M., Koctumuna I'.1., Tkauyk
A.B..-Xmensaunpkuii: XHY, 2014.-60c.

4. MetonnyHi BKa3iBKu A tabopatopHux poOit. Y.-2/T'ononxkka B.M., €Epromenko O.1.,
Koctummna I'.1.-Xmenpannekuii: XHY, 2015.-42c¢.

5. Metoauuni BKka3iBku i 1aboparopaux pooir. U.-3/€psomenko O.1., Denyna M.B.-
XMmenpHunbku: XHY, 2016.-58c.

6. MetoauuHi BKa3iBKH 1 TabopaTopHux pooit. Y.-4/Hosikosa B.B., [Ipamnak 3.T.-XMenbHUIIbKUI:
TVII, 2012-63c.

7. ®i3uka. [IpakTrkyM 3 po3B's3yBaHHS 3a/1a4 Ta TECTOBHX 3aBJIaHb (PO3ALUIH: MEXaHIKa.
MoOJIEKYyJIsIpHa (i3uKa i TepMoJuHaMika Ta MaruetusMm)/ B.M. T'ononxka, O.1. €pbomenko, M.B.
®enyna.-XmensHuupkuii: XHY, 2017.-44c.

8. ®i3uka. [IpakTuky™m 3 po3B'a3yBaHHS 33a7a4 Ta TECTOBUX 3aBJaHb (PO3AUTH: KOJMBAHHS Ta XBUJII,
OIITHKA, KBAHTOBO-ONTHYHI SIBUIIIA, KBAHTOBA MeXaHika, sifepHa (izuka)/ A.B. Tkauyk, [.B. I'yna.-
Xmenapaunbkuii: XHY, 2018.-60c.

9. ®i3uka. Koncnekr nekiiii ./ ['onowxkka B.M., [lpo3noBcrkuii B.b.-XMenpaunpkuit: XHY,2007.
10.B.M. Tononxka, B.b. Jlpo3noBchkmii. ®dizuka. 30ipHUK 3amay Ui KOHTPOJBHHX pOOIT Ta
KostokBiyMiB. XmenbHuipkuit: TYII, 2002.-50c.

Buxkaanau: k.1.H., gou. €promenko O.1.



2. HOSACHIOBAJIBHA 3AIINCKA

Huctumuiina «@i3uka» BiIHOCUTBCA A0 YUclia (QyHAAMEHTANBbHUX HAYK, SKi CKIAJaroTh

OCHOBY TEOPETHYHOI 1 MPAKTHUYHOT MIATOTOBKH CIICHIATICTIB Ta BiIIrpalOTh POJb Ti€l 0a3u, Ha SAKIii
IPYHTYETBCSl YCIIIIHA MisTIBHICTD IH)KEHepa B Oynmb-siKid ramy3i cydacHOi TexHiku. Baxmuse
3Ha4eHHs (QBUKH 1 UIs (GOpMYyBaHHS CBITOTISAY creniamicTiB. Bimnosino mo Cranmapry BHIION
ocBiTH 3i crienianbHOCTI “ KOMIT I0TepHI HAYKH ~ Ta OCBITHBOT IPOrpaMu JMUCIUILTIHA Ma€e 3a0e3MeUnTH:
- Komnemenmuocmi:. 3IATHICTh 3aCTOCOBYBATHM 3HAHHS y MPAKTHUYHUX CUTyallisiX. 3HAHHS Ta
PO3YMIHHSA TNpeaMeTHOi o0nacTi Ta po3yMiHHS TpOQeciiiHOl MiSUTBHOCTI. . 3AaTHICTh NpUIAMAaTH
OOTpyHTOBAHI PIIICHHS;
- npocpamui pesynsmamu Haguannsa. BUKOPUCTOBYBATH METOJM UUCENBHOTO TU(EPEHLIIOBaHHS Ta
IHTerpyBaHHd (yHKIIH, pO3B'A3aHHS 3BUYAWHUX AUQEpEeHLIaTbHUX Ta IHTETPAJIbHUX PIBHSHb,
0COOJIMBOCTEN YMCENbHUX METOJIB Ta MOXJIMBOCTEH iX ajmanTaiii A0 IHXEHEpHUX 3aj]ad, MaTu
HAaBUYKHU [TPOrpaMHO]1 peatizallii YuceJIbHUX METOIIB.

IIpepexkBizuTu — Buxigna aucuuruiina.

KopeksizuTn — OcHOBU NporpamMHOi 1HXEHepil Ta TECTYBaHHS IMPOrPaMHOro 3abe3NeueHHs,
[Ipodeciitna mpaktuka, Kpamidikariina podora .

Mera gucuumiainm — O3HallOMIJIEHHS CTYAEHTIB 3 (I3UYHMMHM SBHIAMU Ta 3aKOHAMU,
MTOSICHEHHS Ta OTIMC JaHUX SBUII, iX €KCIIEPUMEHTaIbHA IHTepIIpEeTaIlis.

Ipenmer mucumuniinu. BuBueHHs Qi3MyHUX 3aKOHIB, IPUPOIHUX SBUIL, (PyHIAMEHTAIBHUX
noJtiB Ta GopM pyxy marepii.

3aBIaHHs IMCUMILTIHKU. J[aTH CTyJeHTaM OCHOBHU IIUPOKOT MITOTOBKYU B Tay3i (i3UKH, 10
JI03BOJIUTh MaHOYTHIM iH)KEHEpaM OpIEHTYBAaTHCh B MOTOILIl HAYKOBOi 1 TeXHIYHOi iHpopmamii i
3a0€3MeYnTh iM MOKITUBICTh BUKOPHUCTOBYBATH HOBI (Di3WMYH1 IPUHITUIIN B TUX TATy35X, B SKMX BOHU
CHEIIaNi3yIOThCsI, CIIPUATH (GOPMYBAHHIO y CTYJICHTIB HAYKOBOTO MUCJICHHS, 3a0€3MEYUTH HAyKOBI
METO/IY MPOBEJICHHS €KCIIEPUMEHTAIBHUX J0CTIKEHb.

Pe3yabTatu HaB4yanHs. CTyICHT, SIKAW YCITIITHO 3aBEPIIUB BUBUYCHHS AWCIMILIIHA, TTIOBUHEH BMiJIO
KOPUCTYBAaTHCh CYYaCHHM HayKOBHM arlapaToM HaBYaJbHOI 1 HayKOBO-TEXHIYHOI iH(OpMaIlii; CaMOCTIHHO 1
epeKTHBHO TIPAIIOBATH 3 HABYAJBHOIO, HAYKOBOIO JITEPaTyporo; (QopMymaioBaTH MeETy, 3aBIaHHS 1
OOTpYHTYBaTH  METOJ]  EKCIIEPUMEHTAJbHOTO  JOCHIIPKEHHS;  yCBIMOMIIIOBATH  3alEKHICTD  METH
eKCIIepIMEHTAIBHOTO JIOCHI/PKEHHS 1 HOro pe3ynbTaTiB; CKIagaTH CXeMH EKCIHEPHMEHTAIBHOI YCTaHOBKH;
CaMOCTIITHO TIPOBOJUTH EKCIIEPHMEHT, SKICHO 1 KIJIBKICHO OI[iIHIOBaTH HOTO pe3yNbTaTH; BUPIIIyBaTH
pobJieMy pI3HHMH METOJIaMH; BCTAHOBIIOBATH JIOT1UHI 3B’ SI3KM MK SBHILAMH 1 IPOIIECaMH; IHTEPIIPETYBATH
pe3yIabTaTH JOCHIDKEHHS 32 JOMOMOTOI0 rpadikiB, cXeM Ta TaONHIlb, KOPUCTYBATHCh CYYaCHHM amapaTroM
CTaTHCTUYHOI  OOpOOKHM  pe3ynpTaTiB  eKCIIEPUMEHTY;  aHaNi3yBaTH, Yy3araJbHIOBaTH  PE3YJIbTaTH
eKCIIEpUMEHTAIBHOTO JOCIHIHKeHHS; POOWTH TPYHTOBHI JIOTiYHI BHCHOBKH, BHOCHTH pPaIliOHA3aTOPCHKI
MIPOMO3HIIi{; aHATI3yBaTH KOHCTPYKTOPCHKE BUPIMIEHHS EKCIIEPUMEHTAIBHOI YCTAHOBKH i OOTPYHTOBYBATH
HOBE TEXHIYHE pIIIEHHS; PO3B’S3yBaTH KOMILUIEKCHI 3aBIaHHs, TMOB’s3aHI 3 MalOyTHBOIO mpodeciiHOro
TISUTBHICTIO; BUAUTATH TOJOBHE, CUCTEMATHU3YBATH 3100yTi 3HAHHS, 3IMCHIOBATH CaAaMOYIIPABIiHHS TIPOIIECOM
HaBYaHHs (YMIHHS TUTaHYBaTH POOOTY, PalliOHAIBHO OPTaHi30BYBATH ii).









3. CTPYKTYPA 1 3MICT POBOYOI TIPOI'PAMHU HABYAJIbHOI JUCIIUIIJITHA
3.1. CTpykTypa 3a/1iKOBHX KPeAUTIiB AUCHUILTiHA

»Dizuka”

Kinekicts roguu

Camocriifa poboTa

HazBa temu

AyIUTOpPHI 3aHATTS

Jlekuii

JlaGopar | Ilpa
OpHi KTUY
poboTu Hi

1-ii cemecTp HABYAHHS

Pi3nuHi 0CHOBH KJIACHYHOI MEeXaHiKH.

MouekyJasipaa pizuka Ta TepMogUHAMIKA.

OCHOBH KJIACHYHOT MEXaHIKH 6 4 4 10
OcHOBH MOJNEKYISIPHOT (DI3UKH 4 10
Tepmounamika 2 2 2 10

Enexrpocraruka. EjnekTpuuHuii crpym

. Maruirne noJe. E

JIleKTpoMarHiTHa inaykuis. KonuBanus

Ta XBHJII.
EnexrpocraTtuka 4 2 2 10
[TocTiiHU eIeKTPUYHUN CTPYM 4 2 2 10
Enextpomaruerusm.EnextpomaruitHa 4 2 2 10
THAYKIIiS.
EnexTpomarHiTH1 KOJIMBaHHSI 4 2 2 10

Onrtuka. TenioBe BunpominwBanHs. ATomua ¢izuka

EnemenTn kBaHTOBOT ONITHKH 2 10
EjleMeHTH KBAHTOBOI MeXaHIKH i KBAHTOBOI CTATUCTUKU. SlnepHa dizuka.

di3uka TBEPAOTO TiIa 4 3 3 2

Pasom 3a 1-ii cemecTp 34 17 17 82




3.2. [Iporpama HaBYAJIbHOI IMCUMILTIHA
3.2.1. 3micT JeKniiiHOro0 Kypcy

epeaik Tem Jiekuiii i ix aHoTaunii

Jlekuis 1
[Ipenmer ¢iduku. Pizuka gk (yHIaAMEHTalbHA IUCHMIUIIHA. Mertomu (Qi3MYHOTO

JOCTIDKEHHS: JIOCHiN, TimoTe3a, ekcrnepuMeHT, Teopis. [ocsrHenns ¢izuku i i ponsb B
HAyKOBO-TEXHIYHIA peBOMIONIl. 3B’A30K (i3MKM 3 IHIIMMH HaykamMu 1 i BIUTUB Ha IX
po3BuToK. Ponb ¢i3uku B hopmyBaHHI criemianicta. 3arajibHa CTPYKTypa i 3aBJaHHS Kypcy
¢uku. Ilpeamer wmexaniku. Kinemarmka, auHamika 1 cratuka. Kilacmuna wmexadika.
KBantoBa MexaHika. PensTuBiCTChKa MEXaHiKa.

Enementn xinemarwku. ®P3uuHi MOJENi: MaTepiaibHa TOuyka (YaCTHHKA), CHUCTEMa
MaTepiaTbHUX TOYOK, aDCOTIOTHO TBEP/IE TLIO, CYILIIbHE CEPEIOBHIIIE.

KinemaTuunuii onuc pyxy.

KinemaTuka npsMoTiHIITHOTO PyXy.

Pyx Touku o xoxy. KyToBa mBHIKICTh 1 KyTOBE IPUCKOPEHHS.

HIBuaKICTE 1 MPUCKOPEHHS INpH KpHUBOJiHINiHOMY pyci. HopmanbHe 1 TaHreHuiajibHe
(motmune mpuckopenns). [1.crop. 3-16 ].

Jlekuis 2

Hunamika MmatepianbHOi Touku. Ilepmmii 3akoH HploTOHAa 1 MOHATTS 1HEpLIATbHOT
cucteMu BULTIKYy. Jpyruii 3akoH HplooToHa sik piBHSHHS pyxy. IMmmymbc Tima. Cuna sk
MOXiJHa BiJ IMIyJbCy mo Yacy. Tpetiit 3akoH HptoTona. HeinepiiiaibHi CUCTEMH BIUTIKY.
Cunu iHepii.

3aKkoH 30epeKeHHS IMIYIbCY K (pyHIaMEeHTaIbHUN 3aKOH MpUpoau. PeakTuBHUMN pyX.

Cumu B mpuponil. Cwid TPYXKHOCTI, CWJIa TEPTsA, CWJa BarW, Cujia TOKIHHSI. 3aKOH
Bcecsitaporo Tsokinas. ['pasitariiine mosie i ioro xapakrepuctuku. [l.ctop. 16-22 ].

Jlekuis 3

Mowment cwm. MomenT iHepiiii. Teopema [Teiinepa. Kinetnyna eHeprist Tina mpu Moro
obepranHi. OCHOBHE pIBHSHHS JIWHaMIKH OOEpPTOBOTO pyxXy. MOMEHT IMIyNbCy. 3aKOH
30epeKEHHSI MOMEHTY IMITYJIbCY.

Enepria. Kinernuna i1 nmoreHmianbHa eHepria. Po6ora. IloTyxHicTh. 3akoH 30epeKeHHS
€Heprii.
3iTKHEHHS a0COIFOTHO MPY)KHUX 1 HEMPYXHKUX Til. [1.cTop. 22-52 ].

Jlexkuis 4
TepMoarHaMiYHMI 1 MONEKYISIPHO-KIHETUYHUN METOIM BUBYEHHSI MAKPOCHUCTEM.
[3ompouiecu 3MiHM CTaHy igealbHOTO rasy. ['padiuHe mnpencTaBIeHHS 130IMPOIIECIB.
PiBusinas Knaneitpona. PiBasiHHs MenaeneeBa-Kianeipona.
OcHOBHE pIBHAHHA MOJEKYISIPHO-KIHETUYHOT Teopil. CepeaHs eHeprii MOJEKYI.
MoekynsipHO-KiHETHYHE TIIyMadeHHs Temreparypu. [l.ctop. 67-79 ].

Jleknis 5
Ilepinii 3aK0H TEPMOAMHAMIKH 1 HOTO 3aCTOCYBAHHS JI0 130TPOLIECIB.
Tennoemuicte. Kiacuuna MoOJEKyIspHO-KIHETHUHA TEOpis TEIUIOEMHOCTI. PiBHSAHHS
Maiiepa.
Aniabatuunwnii npouec. PiBusuus [lyacona.
[MonirponHuii npouiec. PIBHAHHS MOMITPOIIH.
PoGora ra3y npu Beix i3onpornecax. [1.crop. 79-91 1.
Jlekuis 6.
Po3nosin MoJiekyn i1eaqbHOTO a3y Mo MIBUAKOCTSX 1 €HEPrisiX TEeIUIOBOTO PyXy. 3aKOH




po3nonity MakcBena. bapomerpuuna ¢opmyna. 3akoH bonbiiMaHa i po3IMOALTY YaCTHHOK
B 30BHIIIHBOMY MOTEeHLIAILHOMY 11011 Po3moain Makcsena-bonbimana.

Hpyruii 3akoH TepMmoauHamiki. OOOpOTHI 1 HEOOOPOTHI mpouecu. 3aMKHYT1 LUKIIH.
Tennosi aBurynu i xonoaunbHi MmamuHy. Lukn Kapao.

Entpomis. TepmoauHamiuHa HMOBIPHICTH Ta  CTATUCTHYHE TIYMA4yeHHS JPYroro
3aKOHY TePMOIUHAMIKH.
BupaxoByBaHHs1 eHTpOMil AJ1sl pi3HEX mporneciB. [1.crop. 91-1151.

Jlekuis 7

EnexTpuunmii 3apsij K BIACTUBICTh MaTepii. 3aKOH 30€pEeIKEHHS SIIEKTPUIHOTO 3apsiIy.
B3aemonist eneKTpuYHHX 3apsIiB.

EnexTtprune mose, HOro BIacTUBOCTI 1 XapaKTEpUCTUKHU. HampyxeHICTh eeKTpUYHOTrO
nons. ['padiune mnpencTaBiaeHHS ENEKTPUYHOTO TOJS 3 JOMOMOTOI CHJIOBUX JIIHIM
HanpyxkeHocTi. [loTIk  BekTOopa  HampyXeHOCTI  eNeKTpU4yHoro mojis. Teopema
Octporpancskoro-I'ayca Juisi MOTOKY BEKTOpa HAaINPYXEHOCTI €JIEeKTPOCTATUYHOIO IO
yepe3 3aMKHYTy TOBEpXHIO. 3acTocyBaHHS Teopemu Octporpaacbkoro-I'ayca st
PO3paxyHKy Hanpy>KEHOCTEH eJIEKTPOCTATUYHUX TOJIIB.

[loTtenuian enexTpoctaTUYHOTO TOJs. EKBiMOTeHIiabHI MOBEPXHI 1 X BUKOPHUCTAaHHS
st TpadiyHUX 300paKeHb ENeKTPUYHHMX TOoJIB. P3HUIA moTeHIamiB 1 i1 3B S30K 3

HampYXEHICTI0O  €JIEKTpOCTaTUYyHOro  mojisi.  Po3paxyHOK — pi3HMII  MOTEHLIAIB
eNeKTpoCcTaTHIHUX NouiB.  [Jlekii, Moj.cepenoBuiie. ].
Jlekuis 8

Enexrpocraruune mosje B peuyoBHHI. BunbH1 1 3B’d3aH1 3apsiad B pedyoBHHI. Tumu
nienekTpukiB. EjexTpoHHa 1 opieHTaniiHa nosspusaris. [lonspuzoBanicte. Enextpuune
3mimeHHs. JlienekTpuyHa NMPOHUKHICT cepenoBuima. Teopema Octporpaacbkoro —I'ayca
VIS €JIeKTPUYHOTO TOJIS B IIEIEKTPUKY.

IT’e30enexrpuu. Enekrpoctpukitis. Cerneroenexktpukn. [JIekiii, Mmoa.cepenoBuime. |.

Jlekuis 9

[TpoBiTHUKK B €NEKTPUYHOMY TOdi. Po3momin 3apsiaiB B MPOBIIHUKY MOMIIICHOMY B
€JIEKTPUYHE T0JIE.

Enexrpoemnuicts. Konnencatopu. barapei konnencatopiB. Konaencatopu y cucremax
3B 513Ky Ta EOM.

Enepris 3apskeHUX NPOBITHHUKIB Ta elleKTpocTaTudyHoro mnois. O6’eMHa  rycTUHA
SHEePrii eleKTpoCTaTHUHOro moJist. [JIekiii, Mo.cepenoBwuie. ].

Jlekuis 10
Enextpuunuii cTpym, Horo XxapakTepUCTUKH 1 YMOBHU icHyBaHHS. 3akoHun Oma Ta
Jlxoyns-Jlenua B iHTerpayibHii Ta nudepeniianbHii hopmax.
[IpaBuna Kipxroda i ix BukopucranHsa. Pesucropu y cucremax 3B’s3ky Ta EOM.
EwmirtepHi kosa nocriiiHoro crpymy. [Jlekiiii, Mmo.cepenoBwuie. ].

Jlekuis 11

MarnitHe mosne. MarnitHa iHAyKLis. HampyxkeHiCTh Mar”itHoro mnoss. MarsitHa
MPOHUKHICTB cepepoBuIna. [IpuHImI cynepno3uilii MarHiTHUX MOJIB.

3akoH bio-CaBapa-Jlamiaca i Horo 3actocyBaHHS AJsl PO3PaXyHKY MAarHiTHOTO IOJIA.
MarHiTHe mOje NPAMOJIHIKHOTO MPOBIIHMKA 13 CTpyMOM. MarHiTHe Mosie KpyroBOro
cTpyMy. MarHiTHU MOMEHT BHUTKa 13 CTPYMOM.

BuxpoBuii XxapakTep MartirTHOro moJjs. 3aKOH MOBHOTO CTPpyMY (LMPKYJIALIS BEKTOpa
MAarHiTHOI 1HIYKIi1) I8 MarHiTHOTO TOJIsl B BaKyyMi 1 HOro 3aCTOCYBaHHS JJISl PO3PAXYHKY
MAarHiTHOTO TOJIsl Topoina i coneHoina. [Jlekii, Moj.cepenoBuiie. |.

Jlexuis 12

3akon Awmmnepa. Cuna JlopeHma. Pyx 3apsypkeHMX YacTMHOK B MAarHiTHOMy i

eJIeKTpUYHOMY ToJisiX. [IpuHuMn aii mpucKoproBaviB 3apsyKEHUX 4acTHHOK. LIMKIOTpOH.




Edexr Xoma. MI'I-reneparop.

Marnitauii notik. Teopema Octporpaacekoro-lI'ayca st iHIYKIiT MarHiTHOTO MOJIS.
Po6oTa o nepemimieHHIo MPOBiTHUKA 1 KOHTYPY 13 CTPyMOM B MarHiTHOMY MOJI1.

SBume enekrpoMarHitHOi iHAyKmii (mocmimm @Papanes). 3akon Jlenma. 3akon
CNICKTPOMArHiTHOT IHAYKIi 1 HOoro BUBIN i3 3akoHy 30epexeHHs eHeprii.  [Jlexuii,
MO/I.CEpEIOBHIIIE. |.

Jlexuis 13

I'apmoHiuHiI KOJMBaHHA 1 iX XapakrepucTuku. J(udepeHiianpae piBHAHHS TApMOHIYHUX
KonmBaHb. [IpyxuHHUH, QI3UYHUN 1 MATEeMAaTHIHUN MAasSTHUKU. ENeKTpUYHMA KOJMBAIBHUI
KoHTYp Tomcona. 3minHu#i cTpym. LIIBUAKICT Ta MPUCKOPEHHS 3MiHH KOJMBHOI BEITMYMHH.
Enepris rapMOHIYHUX KOJIBaHb.

CknamaHHs TapMOHIYHMX KOJMBAHb OJHOTO HAampsMKy. burrsa. CkiamaHHS B3a€EMHO
NepneHuKyIsIpHuX KoauBaHb. Oirypu Jliccaxy.

Judepenuianbue PIBHSIHHSA 3aTyXar4dux KOJIMBAaHb (MexaHIYHUX abo
€JIEKTPOMArHITHUX) 1 HWOro po3B’si30K. J[OOPOTHICTH KOJMBHHUX CHCTEM. ATEpioauyHun
nporiec. ABTokonmBanHs. [JIekii, Mo.cepemopwiie. ].

Jlekuis 14

JudepeniianbHe piBHAHHSA BUMYIIEHUX KOJIMBAaHb (MEXaHIYHUX 1 €1EKTPOMArHITHUX) 1
1oro po3B’s30K. AMIUTITYAA 1 (pa3a BUMYILIEHUX KOJIMBaHb. Pe3oHaHc.

XBHWJIBOBI MPOTIECH. MeXaH13M yTBOPEHHS MEXaHIYHUX XBUJIb Y IPY)KHOMY CE€PEIOBHUIITL.
[To3nosskHi 1 monepeuni xBuwii. CuHycoinanbH1 (rapMOHIUH1) XBUJIL. PIBHSHHS ODKY401 XBHIIL
JloBKHHA XBUJI1 1 XBUJILOBE YHCIIO. XBUJIHOBE PIBHSAHHS.

®da3oBa WBUIKICTH 1 aucnepcis xBuib. Enepria xsuii. [lpuHnun cynepno3unii XBHIb 1
IpaHuLll HWOro 3acTocyBaHHs. XBWIbOBHMH makeT. I'pynmoBa mBuakicts. Edext [lomiepa.
KorepenTnicTs. [HTEpdepeHItis XBrUab. Y TBOPEHHS CTOSYNX XBUJIb. PIBHSIHHS CTOSYOT XBHIII 1
Horo aHaiis.

OcHoBu Teopii MakcBena ajist enekTpoMarditHoro nojist. Ctpymu 3MireHHs. PiBHSIHHSA
MakcBena i €1eKTPOMAarHiTHOTO TMOJs B IHTErpalibHIM 1 nudepeHmianbHiid (popmax.
BigHocHMIT XapakTep eIeKTpUYHO1 1 MArHITHOT CKJIQIOBUX €JEKTPOMArHITHOTO TOJIS.

HudepenmianpHe  piBHSHHS — €IEKTpOMarHitHOi  xBwil. OCHOBHI  BIIAaCTHBOCTI
€JIEKTPOMArHITHUX XBHWJIb. MOHOXpOMAaTH4yHa XBWIA. EHeprii eleKTpOMarHiTHUX XBHJIb.
ITotik eneprii. Bekrop Ymosa-Iloiitinra. BunpomintoBanus aumois. Pagioss’s30k. .[ JIekiiii,
MO/I.Cepe/IOBHIILE. |.

Jlekuisa 15

®oroedext. Bumu dotoedexry. 3oBuimHi (oToedexT 1 Horo 3akoHu. DOTOHH.
PiBusinuas EdfninTeiina muig 30BHimHb0ro Gotoedexty. bararodporonnuii poroedexr.

Maca i immynbc ¢otona. Tuck cBitna. [ocmigu JleGeneBa. KBanTtoBe 1 XBHIILOBE
MOSICHEHHSI TUCKY CBITJIA.

Edexr Kommona i fioro teopis. [Jlekuii, moa.cepeaopuiie. ].

Jlexkuisn 16

Enementn Teopii KpucramiyHoi TpaTku. Buaym MDKaTOMHHX 3B’43KiB. YTBOpPEHHS
KPUCTAIIYHOT CTPYKTypH. MarematuyHi MoJAeNl KPUCTANIYHUX CTPYKTyp. Tumu
KpucTaniyHux rpatok. I'patku bpase. Enementun cumetpii Ta ix komOinamii. IHnexcu
HAMpPSIMKIB T4 aTOMHUX TIJIOIUH.

@®oHoHu. Posmonin ¢GoHOHIB MO eHeprisx. TerIoeMHICTh KPHUCTATIUHOI TIpaTKH.
Tennoemuicts no Einmreiiny. TemnoemHuicTs no [lebato. TernonpoBigHicTh TBEPAUX TiM.

KonektuBizamiss aTtoMiB Tpu yTBOPEHHI KPUCTAIIYHOI CTPYKTYpH. YTBOpPEHHS
SHEpPreTUYHUX 30H B KpHCTanax. Po3mojin enekTpoHIB MO eHepreTMYHUX 30Hax. BaneHTHa
30Ha 1 30Ha MPOBIAHOCTI.

Mertanu, HieNeKTPUKH 1 HAMIBIPOBIIHUKU 3 TOYKH 30py 30HHOI TE€Opii TBEPIOro Tila.
[JIekuii, Mmon.cepenoBuiie. ].




Jlekuis 17
BnacHa mnpoBigHiCTh HamiBOPOBIAHUKIB. KBa3iyaCTWHKM-EIEKTPOHU MPOBIAHOCTI 1
nipku. EdexTuBHa Maca enekTpoHa B KpucTaii. TemmeparypHa 3alie)KHICTh MPOBITHOCTI
BJIACHUX HAIBIPOBIIHUKIB.
JloMilIkoBa MpPOBIIHICTh HAIMIBIPOBIAHUKIB. ENEKTpOHHI 1 JAIpKOBI HAMiBIPOBIIHUKH.
TemmneparypHa 3aJ1eKHICTh IPOBIAHOCTI JOMIIIIKOBHX HAIIBIIPOBITHUKIB.
KonTtaxrhi siBumma. Konrakt meranis. 3akonu Bosbra.
Konrakr meramy 1 HamiBnpoBigHuKa. KOHTakT eNEeKTpOHHOrO 1  JIPKOBOTO
HamiBIpoBinHUKA ( P-N-Tiepexin). BoapT-amnepHi XapaKTepUCTHKN KOHTAKTIB.
HaniBnpoBinaukoBi npwiagu. Kpucramiani mionm 1 Tpiogm Ta iX 3acTOCyBaHHS.
AKyCTUKOEIIEKTPOHHI MPHJIA/IN.
@DOTOENEKTOPOHHI SBUIA B HAMIBOPOBIIHMKAX. JIIOMIHECHEHI TBEPAMX TiI.
TepmocTuMyIIbOBaHI POBIHICTS 1 JTFOMIHECHIEHIIIS B KpucTanax .[ JIekii, Mo.cepeIoBHILe.
]

Bceboro 3a 1-cemectp
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3.2.2 3micT J1a00paTOPHUX 3AHATH
IlepeJik 1adopaTOpHUX 3aHATH

No K-t
Temu 1a00paTOpHUX 3aHATH rox.
1-cemecTp
1 JIaGopatopna po6ota 1. 2 BuBueHHs 3aKOHIB TMHAMIKH MOCTYMAIBHOTO PYXy Ha MAIIuHI | 2
ATtByna [Moa.cepenoBuiie.].
2 Jlaboparopua pobota 1.4. BusHaueHHS MOMEHTY IHEpIlii MaXOBOTO Kojeca AMHAMIYHUM | 2
METOJIOM. [MOJ.CepeIOBHIIIE. |.
3 Jlaboparopra poOora 1.8. Bu3HaueHHS BIIHONICHHS IUTOMHX TEIIOEMHOCTEH Tazy | 2
METOJIOM a/1ila0aTHYHOTO PO3MIUPEHHS. [MOI.cepeIoBHIIE. ].
4 JlaboparopHa po6oTa 2.1. Bu3zHaueHHS eIeKTPUIHOT EMHOCTI KOHICHCATOPIB METOJOM 2
MEPIOANYHOT 3apSIKU Ta PO3PSAKK. [MO1.cepenoBuiie. |.
) JlabopatopHa poOota 2.3 BuzHaueHHS €JIEKTPOPYIIIHHOT CHIIM TaJlbBaHIYHUX €IEMEHTIB | 2
METOJIOM KOMIIEHcaIlil. [Mo1.cepeaoBuiiie. |.
6 JlaboparopHa pobGorta 2.5. BusHadeHHS TOPHU3OHTAILHOI CKJIAJIOBOT HANPYKEHOCTI | 2
MarHiTHOTO TIOJIS 3eMJIi [ MO/I.CepEI0OBHIIIE. |.
7 JlabopaTtopna po6oTa 3.3. BuBuenns ¢iryp Jliccaxy Ha ocrunorpadi. . 2
[Mox.cepenoBuite.].
8 JlabopaTtopna po6oTa 4.3. JlocaimpKkeHHs HamBIPOBIIHUKOBOTO 10/, . 3
[Mox.cepenoBuie.].
Bceboro 3a 1 cemectp | 17
3.2.3 3MicT NMpakTHYHUX 3aHATh
Ne Tema mpakTUYHOTO 3aHSTTS KurbkicTh
3/m T'OJIUH
1 cemecmp
1 Mexanika [10, ct. 4-8] 2
2 Mexanika [10, ct. 4-8] 2
3 MonekynsipHa izuka i repmoauHamika [ 10, cr. 9-13] 2
4 Enexrpuka [10, ct. 14-19] 2
5 Enexrpuka [10, ct. 14-19] 2
6 Maruetusm [10, cr. 20-25] 2
7 Konusanns i xuii [10, ct. 26-30] 2
g Enementu ¢dizuku tBepaoro tina. [10, ct. 36-40] 3
Bceboro 3a 1 cemecTp 17




3.2.4 3micT camocTiiiHOi po0OTH CTyleHTIB

Ne 3MICT CaMOCTIHOT POOOTH CTYIIEHTIB K-1b
TEM Toxa.
IMepmii ceMecTp HAaBYAHHS.
1 Tema 1-2. OcHOBH KJ1acH4YHOI MexaHikH. EjleMeHTH pesIiTHBICTCHKOI MeXaHikn 10
Camocriiina po0OoTa HaJ KOHCIEKTOM JIEKIi, Miapy4YHUKAMH, METOAUYHUMHU
nociOHukamMu (MIATOTOBKA J0 BHKOHAaHHS 1 3axucry JsaboparopHux pobir 1.2, 1.4.)
[Mon.cepenoBuie. ].
Tema 3-4. OcHoBH MoJ1eKyasApHOI pizuku. Tepmoannamika. 10
2 Camocriiina po0oTa Haj KOHCHEKTOM JIEKIid, MiIPYyYHUKAMH, METOJAUYHUMHU
nociOHukamMu  (IMIrOTOBKAa 10 BUKOHAHHSA 1 3axuWcry JaboparopHux pobir 1.8.)
[Mon.cepenoBuie. ].
Tema 5. SIBuma nepenocy. Peanbhi razu. Pinunu. Tepai Tisia 10
3 CamocrTiiiHa po0OoTa HaJX KOHCHEKTOM JIEKIIH, MAPYYHUKAMHU, METOJUYHUMHU
nmociOHMKaMu (MIATOTOBKA JI0 BHUKOHAHHSA 1 3axucty Jjaboparopuux pobir 1.7, 1.8).
[Mon.cepenoBuie. ].
Tema 6. EnexTpocraruka. 10
4 CamocrTiiiHa po0OoTa HaJ KOHCHEKTOM JIEKIIHd, MIIPYYHUKAMH, METOJAUYHUMHU
nocioHnkamMu  (MIArOTOBKAa /IO BHUKOHAHHS 1 3axucty JiabopaTopHux poOir  2.1)
[Mon.cepenoBuie. ].
5 Tema 7. IlocTiliHuii eJIEKTPUYHHUIA CTPYM. 10
CamocriiiHa poOoTa HaaA KOHCIEKTOM JIEKIid, MIAPyYHUKAMHU, METOTUIHUMHU
nociOHMKaMu  (IATOTOBKAa /10  BUKOHAHHS 1 3aXuCTy  JabOpaTopHHX  pooOiT
2.3[mo.cepenoBuiie. |.
6 Tema 8. Enexrpomarnerusm. EnexkrpomardiTtna inaykuis 10
CamocriiiHa poOoTa HaaA KOHCHEKTOM  JIEKIid, MiIAPpyYHUKAMHU, METOTUYHUMHU
nociOHMKkamMu  (MIATOTOBKA /0  BHKOHAHHSA 1  3axucTy  JjabopaTopHMX  poOir
2.5)[mon.cepenoBuie. ].
Tema 9. MexaHi4Hi i e1.-Mard. KOJMBaHHA I XBIJII. 10
7 CamocriiiHa poOoTa Haa KOHCHEKTOM JIeKIId, MiAPYYHUKAMH, METOJAMYHUMH
nociOHMKaMu  (MiATOTOBKA 10  BHKOHAHHSA 1  3axuCTy  J1abopaTOpHHX  poOIT
3.5[moa.cepenoBuie. ].
Tema 10. EsleMeHTH KBAHTOBOI ONTHKH 10
8 CamocriiiHa poOoTa HaJ  KOHCIEKTOM JIGKIIH, WiAPYYHUKAMH, METOJUIYHUMU
mociOHMKaMu [Mo1.cepeoBHIILE. |.
Tema 11. ®izuka TBepaOro Tija. 2
9 | CamocrtiitHa poOoTa HaJ KOHCHEKTOM JICKIId, MIAPYYHHUKAMH, METOAWYHUMH TMOCIOHMKaMU
(migroToBKa 10 BUKOHAHHS 1 3aXUCTY Jaboparopuux pooirt 4.3)[mMoa.cepenoBuiiie. ].
Pazom | 82

IIpumitka. KoHcynpTanii 3 caMocTiiiHOT poOOTH CTYAEHTIB IPOBOJATHCS 3TiAHO rpadika.

4. TEXHOJIOT'TI HABYAHHSI

IIponiec HaBUaHHS 3 JUCLHUIUTIHU I'PYHTYETHCS HA BUKOPUCTaHHI TPAJAULIHUX Ta Cy4aCHUX METOJIB.
30Kkpema, JIeKIii Ta MPaKTUYHI 3aHATTS MPOBOJATHCS B OCHOBHOMY CIIOBECHMMH METOJIaMH, a JIabOpaTopHi
poOOTH MpOBOAATECS B JabopaTopisx Kadeapu 1 MarOThb Ha MeTi HaOYTTd CTyAE€HTaMHM HaBUYOK 3
PO3B’A3aHHS PAKTUYHUX 3aBJIaHb.




5. METOAHU KOHTPOJIIO
[ToTouHuil KOHTPOJb 3AICHIOETHCA MiX Yac JIEKUIHHUX,IPAKTUYHUX Ta JaOOpaTOpPHUX 3aHAThH, a
TaKOX Yy JHI TPOBEAEHHS KOHTPOJBHHMX 3aXO[iB, BCTAHOBJIECHUX pOOOYMM IUIAHOM JUCHHILUIIHH.
CemecTpoBHd KOHTPOJIb MPOBOIUTHCA Yy Gopmi icnuty. Ilpu 11poMy mpu BHBEACHHI OCTATOYHOI OINIHKH
BPaxoOBYIOTBCS Pe3yIbTaTH MOTOYHOTO KOHTPOt0. CTYAEHT, Kl HaOpaB MO3UTHBHUN CepeIHBO3BAKEHHM
0an 3a TOTOYHY poOOTY 1 HE 37aB MIICYMKOBUH KOHTPOJILHUHN 3aXiJ (iCIIUT), BBAKAETHCSI HEBCTUTAIOUHM.

6. ONIHKOBAHHS PE3YJIBTATIB HABYAHHSA CTYJEHTIB Y CEMECTPI

[Iporec omiHIOBaHHS MiATOTOBICHOCTI CTYICHTa MOYKHA PO3JIUINTH HA TaKi €TaIu:

-TiepeBipKa 3HaHb 1 po3yMiHHA (Hi3UYHOT CyTi iHPOPMAIIITHOTO MIHIMyMY 3 KypCY;
-BMIHHSI BUKOPUCTATHU 1€l MIHIMYM JUIsl BUPIILIEHHS IPAKTUYHUX 3aBJaHb;
-TBOPYO NPOHUKHYTHU B 3MICT 1H(OpPMAIIii 1 BMITH ii pO3MIHUPUTH, TOOTO 100aBUTH HOB1 3HAHHS.

BusHauanbHUM KpUTEpPIEM MO3UTUBHOI OIIIHKM 3HaHb € iH(opmaiiiiuuil piBeHb. CTyJeHT NOBUHEH
HE JIMIIE MaM'aTaTy Ta BIATBOPUTHU 3ayd€He, a BMITH TBOPYO OCMUCIUTH MOBHUI 00CsT iHpOpMaIlii.

[lepumnii eTan OLIHIOBaHHS HAaIlpaBJICHUI HAa BU3HAUEHHS 3HAaHb IH(GOPMaLIHHOTO MIHIMYMY. SKI10
CTYIEHT TBEP/JO 3aCBOiB BU3HAUEHY HaBYAJbHUM IIJIAHOM CyMYy (hopMallbHUX 3HAHb, TO 11€ O3HAYaE, 10 BIH
BMi€ BUKOPHUCTATH iX MPH BUPILICHH] PI3HUX MUTAHb NIPU BUKOHAHHI JJA0OPATOPHHUX 1 MPAKTUYHUX 33/1a4.

[lepen BUBUYEHHSM NUCLUIUIIHY, SIK MPAaBUJIO, MPOBOAUTHCS BXITHUI KOHTPOJb 3HaHb 3 (PI3UKU 3a
CEpPEHIO IIKOJTY.

[Ipy 1bOMy HEOOXITHO BCTAHOBUTU pIBHI Ta KpuUTepii CPOPMOBAHOCTI 3HAaHb WLIOJI0 3MICTY
HaBYAJbHUX €JIEMEHTIB. TakuMu pIBHIMH €:

OzHaiiomy40-opieHToBHUN (OO) — 0coba Mae OpiEHTOBHE YSABIEHHS 111010 MOHSTh, SIKI BUBYAIOTHCS.

[onsriiino-ananituaauii (ITA) — ocoba mMae diTKe ySBJICHHS II0J0 HAaBUAJIbHOTO OO'€KTYy, 3/1aTHA
3MIACHIOBATH CMHCJIOBE BHUIUICHHS, TIOSICHEHHS BHOOPY KOHCTPYKTHBHHMX pilieHb. [IpOJyKTHBHO-
cuntetnynuii (IIC) — ocoba Mae rambOKe PO3YMIHHS MIOJ0 HABYAIBLHOTO O0'€KTY, 37aTHA 3A1HCHIOBATH
CUHTE3, TEeHEepyBaTH HOBI ifei Ta YSBIEHHs, IEPEHOCUTH paHille 3aCBOEHHI 3HAHHS Ha HETHUIIOBI,
HecTaHJapTHI cuTyarii. ToOTO Ha IbOMY pIBHI CTYJEHT NMOBHWHEH HAa OCHOBI TEOPETUYHUX 3HAHb BMITH
PO3B’sA3yBaTH MPAKTUYHI 3aa4i.

KpuTepii oLiHIOBaHHA 3HaHb CTYAEHTIB 3 Aucumnniim "disuka”

Orminky ,,BimMiaHO”, 3a mkanow ECTS — A (muB. lllkamy OIliHOK), OTPUMYE CTYICHT 3a TIIUOOKE 1
MOBHE OIAaHYBaHHS 3MICTy HaBYAJIBHOTO Marepialny, B SKOMY BIiH JIETKO OpPIEHTYETHCS, MOHATIHHOTO
armapary, 3a yMiHHS 3B’SI3yBaTH TEOPIl0 3 MPAKTHKOK, BHPINIYBATH MPAKTUYHI 3aBJaHHS, BUCIIOBIIIOBATH i
OOTpYHTOBYBATH CBOi Cy/PKeHHs. BinMiHHA oIliHKA niependavyae TpaMOTHUMN, JIOTTYHUN BUKJIA BIIMOBII (K
B YCHIH, Tak 1 B MUChbMOBIH (opmi), IKICHE 30BHIIIHE 0()OPMIICHHS.

Omuinky ,,mo0pe”, 3a mkamoww ECTS — B, OTPHMYE CTYJCHT 3a IOBHE 3aCBOEHHs HABYaJbHOIO
Marepiany, BOJOAIHHS TOHATIHMM amapatoM, OPIEHTYBaHHs B BHBYCHOMY Matepiami, cBizome
BHKOPUCTAHHS 3HAHb JUIsl BUPILICHHS NPAKTUYHMX 3aBJaHb, IPAMOTHUH BUKIIAJ BINNOBIAL, ane y 3MicTi i
dopmMi BiAMOBINI ManM Miclle OKpeMi HETOYHOCTI (NMOXHOKH), HEUITKi (OpMY/ItOBaHHS 3aKOHOMIPHOCTEH
Tomlo. BinmoBinpk cTyeHTa MOBUHHA OYAyBaTHCh HA OCHOB1 CAaMOCTIHHOTO MHUCJICHHS.

Omuinky ,,100pe”, 3a mkanow ECTS — C, oTpumye CTyIeHT 3a TpaBUIbHY BIANOBIIb 3 ABOMa-TPhOMa
CYTTEBUMH TIOMUJIKAMH.

Oninku "3a10BUIbHO", 3a mKanow ECTS — D, 3acinyroBye cTy[eHT, KU BUSBUB 3HAaHHS OCHOBHOTO
HaBYAJIBHO-TIPOTPAMHOTO MaTepiany B 00cCs3i, HEOOXIAHOMY Jis TOJANbIIOr0 HAaBUaHHS Ta MPaKTUYHOL
TSTBHOCTI 32 mpodeci€ro, IO COPaBISETbCS 3 BUKOHAHHSAM MPAKTUYHHX 3aBJaHb, MepeadadyeHunx
nporpamoro. SIk mpaBuIIo, BIINOBIAL CTYACHTa OYAyeThCS HA PiBHI PENPOTYKTHBHOIO MHCICHHS, CTYICHT
c1abo 3Ha€ CTPYKTYPY Kypey, JOIyCKae MOMHIJIKH Y BIAMOBill. Baraetbcst mpy BiAMOBIAl Ha BHAO3MIHCHE
3alMUTaHHA, Pa3oM 3 THM CTYJIEHT BOJOJI€ 3HAHHIMHU, [0 JO3BOJSIOTH HOMY MiJ KEPIBHUIITBOM BHKIagadya
YCYHYTH HETOYHOCTI Y BIATIOBIII.

Ominky "3aoBimbHO", 3a mKanoro ECTS -E, saciyroBye cTyIeHT 3a HEMOBHE OMaHyBaHHS
MPOrPaMHOTO MaTepiaiy, aje OTpI/IMaHl 3HAHHS 1 HA0YTi TPAKTHYHI HABUYKH .

O1igka ,,He3a,[[0B1J'IBHO 3a mkanoo ECTS — FX, BucraBmsieTbes, KOJU CTYACHT Mae p03pi3HeHi
Oe3cHCTeMHI 3HAHHS, HE BMI€ BHJUIATH TOJNOBHE 1 APYrOpSAHE, JOMYCKA€ThCA MOMHIOK y BH3HAYCHHI
TMOHATH, MEPEKPYdye iX 3MICT, XaOTHYHO I HEBICBHCHO BHKIAJa€ MaTeplan HE MOXE BUKODHCTOBYBATH
3HAHHS TPU BUPIINICHH] NPAKTUYHUX 3aBlaHb. SIK TpaBUJIO, OIIHKA "HE3aJOBUTLHO" BHCTABISETHCS




CTYICHTY, SIKHH HE MOXE TPOJIOBKUTH HaBUaHHS 0€3 T0IaTKOBUX 3HaHb 3 KypCYy.

Omninka ,,He3anoBuTbHO, 3a mKanoo ECTS — F, BucraBnseTscs CTyIeHTY 3a MOBHE HE3HAHHS 1
HEpO3YMIHHS HaBYAJIBLHOTO Marepially abo BIAMOBY BiJ BiImoBiAi i mepembadyae MOBTOPHE HABUAHHS
CTY/ICHTA 3 AUCIHILUTIHH.

Ha ocHOBI pe3ynbTaTiB KOHTPOJIIO 1 HOro aHami3y BHKIANA4 yJOCKOHAIOE KypC JIEKIIiH, 3BepTalodn
0COOJIMBY yBary Ha Ti pO3JIUTH, YM TE€MHU, 3 IKUX Oyl0 HAWOLIbIIE HETOYHHUX BIAMOBIACH, IO CBIAYUTH PO
METOJWYHI Y 1IHIII HEIOJNIKM TMPU BUCBITIEHHI BKa3aHWX TeM a0o po3auriB. Yacrimie KOPUCTYETHCS
UTFOCTpaTHBHUM (PO3IaTKOBHMM) MaTepiajioM, moO BHAUIMTH OUIbIIE Yacy Ha MOSCHCHHS BaKKHX JUIS
PO3yMIHHS 1 CHPUUHSATTS PO3AUTIB JUCIUTUTIHH.

AHANOTIYHO BHOCSTHCS KOPEKTHBH B METOAWYHI TOCIOHWKH 3 J1aOOpaTOPHOTO MPAKTUKYMY
MIpY BUKOHAHHI JIA0OpATOPHUX pOOIT Ta X 3axuCTi. 3 Mi€r0 METOIO Ha Kadeapi BUaaHi HEoOXiIHI METOAMYH1
BKa3iBKM Ta PEKOMEHJAIlii 3 JIa0OpaTOpPHOTO TMPAKTUKYMy, SKAMH CTYISHTH 000X (opM HaBYaHHS
3a0e3reueHi MOBHICTIO.

Kosxnuii BuJ poOOTH OLIHIOETHCS 32 YOTUPUOATBHOIO IMIKaNIo. [liicyMKOBa OIIHKA 3 TUCHUTIIIHU
BHUCTaBIISIETHCS K cepeaHboapudMeTnyHa 3a aBa cemecTpu. CeMecTpoBa MiICYMKOBA OIIHKA BU3HAYAETHCS
SK CEpelHbO3BaXKEHAa 3 YCIX BHJIB poOIT. BaroBi Koedilli€eHTH 3MIHIOIOTHCS 3alIe)KHO Bi CTPYKTYpHU
JUCIUTLIIHY 1 BAXKJIMBOCTI OKPEMHUX ii BUJIIB POOIT .

CTpyKTypyBaHHSI JUCIHUIJIIHA 32 BUaMHU PoOiT i OiHIOBAHHS Pe3yJIbTATIB HABYAHHA
CTY/JEHTIB y ceMecTpi 3a BaroBumMu KoeiniecHramu

CemectpoBuit
AynutopHa pobota KOHTPOJTH
Hepuwiuit cemecmp
Jlabopatopni pobotu Ne: KonTtponbHi podoTn 3aik
1] 2]3]4] 5 6] 7 8
BK™: 0,5 0,5

Jlnst mepexoay Bim BITYM3HSHOT OIIHKA 70 OINHKKA 3a mmkaigorww ECTS HeoOXigHO 3HaAWTH
cepenHbOapu(PMETHYHY OIIHKY 32 BITYM3HSHOIO IIKAJIOK, TIOMHOXHWTH ii Ha BIAMOBIAHWN BaroBUH
Koe(]iIieHT 1, TOAABIIN BCl CKJIAJA0B1, OTpUMAEMO cymy OajiB, siKi BU3Ha4YaTh KOHKpETHY o1iHky ECTS.

CuhiBBifHOIIEHHS BIiTYM3HAHOI IIKAJH ONiHIOBAaHHA i mKkaau oninopanuga €EKTC

Ominka | IHTepBasIbBHA . )
CKTC LIKata Gatis Bitun3nsana oinka
A 475500 5 Biominno — rnboke 1 TOBHE ONIaHYBaHHS HABYAJIBLHOTO MaTepiany i
! ! BHSIBJICHHS BIJITIOBITHUX YMIHb T4 HAaBUKIB
B 405 474 4 Jloope — TIOBHE 3HAaHHS HAaBYAJBLHOTO MaTepially 3 KUIbKOMa
! ! HE3HAYHUMH ITOMIIKaMHU
c 375424 4 Jlobpe — B 3aragbHOMYy TNpaBWJIbHA BIANOBIIL 3 JABOMa-TphOMa
' ' CYTTE€BUMHU TOMWIKaAMH
D 395374 3 3a006inbHo — HENOBHE OIMAHYBaHHS IMPOrPAMHOTO MaTepiaty, aje
! ! JIOCTATHE JUTSI PAKTHYHOT TISUTbHOCTI 3a Tpodeciero
E 3.00-3.24 3 3a006inbno — HETIOBHE ONaHYBaHHS MPOTPAMHOrO MaTepialy, 10
! ! 3aJI0BOJIbHSE MiHIMaJIbH1 KPUTEPIi OIIHIOBAHHS
EX 2 00-2.99 2 He3aoosinbno — 6e3cUCTEMHICTh OJIEP)KaHUX 3HAHB 1 HEMOJKIIMBICTD
' ' MPOJIOBKUTH HaBYaHHS 0€3 OJATKOBUX 3HAHb 3 AUCIMILTIHU
= 0.00-1.99 9 He3aodoeinbno — HeoOXinHa cepiio3Ha Moaiblia podoTa i MTOBTOPHE
! ! BUBYEHHS JUCIUILIIHA

[Ipy BUKIAagaHHI NUCHMIUIIHM BUKOPUCTOBYIOTHCS TaKi BHAM HaBUYAJIBHUX 3aHATh, SIK JIEKIIi,
nabopaTopHi poOOTH, IHAUBIAYyalbHE KOHCYJIbTYBaHHS 1 KEPIBHUITBO CaMOCTII{HOIO poOOTOIO CTY/IEHTA, B
T.4. 3@ IHUBIAyaJbHUM 3aBJaHHIM.

IIpu oniHIOBaHHI 3HaHb CTYJEHTIB BUKOPHCTOBYIOTHCS Pi3HI 3acO0M KOHTPOJIIO, 30KpeMa: JOIMYyCK JI0



BUKOHAHHA J1abOpaTopHOi poOOTH 3AIHCHIOETHCSA HA 1 MOYATKy YCHMM ONUTYBAaHHSIM KOXKHOTO CTYACHTA;
3aCBOEHHS TEOPETUYHOTO MaTepialy NepeBIpSI€ThCS TECTOBUM KOHTPOJIEM; SIKICTh BUKOHAHHS, HAOYTTS
TEOPETUYHHX 3HAHB 1 MPAKTHUYHUX HABUYOK NEPEBIPAETHCS IIIIXOM 3aXHCTY KOKHOI JIabopaTopHOi poboTH
Ta 1HUBIIYaJIbHOTO 3aBJAHHS 3TiIHO 3 pOOOYUM ILTAHOM.

Ouinka, sKa BUCTaBJSIETbCA 3a JIAOOPATOPHE 3aHATTH, CKJIAJa€Tbesl 3 TAaKUX CIEMEHTIB: YCHE
ONUTYBAaHHS CTYACHTIB IeEpe] IOMyCKOM 0 BHUKOHAHHA J1a0OpaTOpHOI pOOOTH; 3HAHHS TEOPETHYHOIO
MaTepiay 3 TeMH; AKiCTh 0(OPMIIEHHS MPOTOKOY 1 TrpadivHOi YaCTHHM; BMIHHS CTYIEHTa OOIpyHTYBaTH
MPUKAHATI KOHCTPYKTHUBHI PIICHHS; CBOEYACHUH 3aXUCT 1TAOOPAaTOPHOT POOOTH.

[Iponymiene 3 MOBaKHOI NMPHYUHH JIAOOpPATOpHE 3aHATTS CTYAEHT MOBHHEH BIANPAIIOBAaTH B
naboparopisx kadeapu y BCTAHOBIICHUH BUKJIaIadeM TEPMiH.

7. IUTAHHSA AJS1 CAMOKOHTPOJIIO PE3YJIBTATIB HABYUAHHSA

1.Bcrym, npeamert ¢izuku. JocsrHeHns Qi3UKH 1 i1 3B’A30K 3 IHIIUMHU HayKaMu

2. KinemMaTHKa ocTynajgbHOro pyxy MarepianbHoi Touku. nsx ta nepeminienss. [1IBUAKiCTh Ta IPUCKOPEHHSL.

3. TanreHuianbHe Ta HOpMaNbHE MPUCKOPeHHs. [I0BHE MPUCKOPEHHS.

4. Kinematrka odbeproBoro pyxy. Kyr moBopoty, KyroBa MIBUAKICTh Ta KyTOBE IPUCKOPEHHSL.

5.JluHaMiKa MOCTYNOBOIO pyXYy. 3aKOHH IMHAMIKHU TTOCTYNAJILHOTO PYX.

6.3aK0H 30epexeHHs IMITYJIbCY 3aMKHYTOI CHCTEMHU.

7.Cumu TepTs.

8.Enepris i pobora. Kinernuna eneprisi. [loreHmnianbHa eHepris.

9. Mowmenr Inepuii. Busia ¢hopmysu st MomeHTy iHepiii oxHopinHoro utiHapa. Teopema Llreiinepa.

10 .KineTn4Ha eHepris Tija, 110 00epTaEThCA.

11.0OcHOBHE piBHSTHHS IMHAMIKH 00EPTOBOBOTO PYXY.

12. MoMeHT iMIysbCy. 3aKOH 30epexeHHs MOMEHTY IMITYJIbCY B 3aMKHYTiH cucTeMi. ['ipockor.

13. TepmoanHaMiyHuil 1 MOJNEKYJISIPHO-KIHETHYHHUH CIOCOOM BHBYEHHSI MOJIEKYJISIPHUX CHCTEeM. [30TepMidHuii mpolec.
14. 1306apuuH#mii Ta 130XOpHUYHKH Mporiec. 3akoH JlanbpToHa.

15.PiBusinns Knaneiipona Ta MenneneeBa-Knanelipona. @i3uuHuii 3MicT yHIBepCaIbHOI I'a30BOT MTOCTIHHOI.
16.I1epuinii 3aK0OH TEPMOAWHAMIKH 1 HOrO 3aCTOCYBaHHS JI0 130MPOIIECIB.

17.Aniabatnunmii nporec. PiBusinus [Tyacona.

18.BuBiJ1 OCHOBHOT'O PiBHSIHHS MOJIEKYJISIPHO-KIHETHYHOI TEOpii.

19.BHyTpilIHs eHeprisl i1ealbHOro rasy.

20. Yucno creneHiB BiIbHOCTI. MOJIEKYISIPHO-KIHETUYHA TEOPisl TETUIOEMHOCTI 11€alIbHOTO Tasy.

21. PiBusiHHs Maiiepa, koedimient [lyacoHa ta ioro 3amnmc yepes 4ricio CTENeHiB BUIBHOCTI.

22 Kpyrosi npouecu. PoboTa npu KpyroBux rnpoiecax.

23.IMuxn Kapro. K.k.a. nmukny Kapso.

24 JTpyruii 3aKOH TEPMOJMHAMIKH.

25. Enextpuunuii 3apsij. 3akoH 30epekeHHs eJIeKTpUIHOro 3apsay. Cuiia B3aeMoiii Mi>k TOYKOBUMU €JIEKTPUIHUMHU 3apsIaMu.
3axon Kynona.

26. CuiioBa XapaKTEPUCTHKA €JIEKTPOCTATUYHOrO MONs (HAMPYXKEHICTh eNeKTPOCTATHYHOrO MOJs) Ta IPHHIMIT 11
CYMepIO3UIIii.

27.T1oTik BeKTOpa HAMPYKEHOCTI EJIEKTPOCTaTUUHOro mojsi. Teopema

Octporpancekoro-l'ayca Uil IMOTOKY BEKTOpa HAINpPy)KEHOCTI €IEeKTPOCTaTUYHOr0 HOJI Yepe3 3aMKHYTY MOBEPXHIO.
28. Bukopucranns teopemu Octporpajncbkoro-I'ayca s 0OUMCIICHHS! HAPYXKEHOCTI €JIeKTPOCTaTHYHOTO OIS,
29.Po6oTa 1o mepeMiieHHIO 3apsiay B eNeKTPUIHOMY TIOMi.

30. IToreHmian i pi3HAI TOTEHITIATIB.

31. Hupkynamis BEKTOpa HAMpPYKEHOCTI eNeKTpocTaTHYHOro mois. IloTeHmiansHmiA XapakTep eneKTpOCTaTHIHOTO TOJS.
32. 3B'30K CHIIOBOI 1 €HEPTeTUYHOI XapaKTEPUCTHUK EINEKTPUIHOTO TTOJIS.

33. Enextpuuna emHicTb. KoHneHcaTopu. €MHICTD TUIOCKOTO KOHACHCATOPA.

34. 3'enHaHHA KOHICHCATOPIB.

35. Enepris cucremu 3apsupKeHUX TUL. EHepris 3apsmkeHoro KOHAeHcaTopa.

36. I'yctuHa eHeprii eneKTpOCTaTHIHOTO TIOJSL.

37. Hocritianii enekTpuaHuid cTpyM. Enexrpopymiiitaa cina. Hampyra i pi3sHHIS OTEHITiamiB.

38. 3axon Owma i 3akoH JIxoyms-JleHna B nudepeHmianbHiii 1 iHTerpatbHild hopMax.

39.3'emHaHAs OMOpiB (TIOCTiAOBHE 1 MapalenbHe 3'€JHAHHS TPOBITHHUKIB).

40.3axonu Kipxroga i iX 3acToCyBaHHS.

41. MarsiTHe morne, MaraiTHa iHIyKIisA. 3akoH bio-CaBapa-Jlammaca.

42. Tlpuxamu 3actocyBanHs 3akoHy bio-CaBapa-Jlamnaca.

43. Cuma Ammepa. Cuna JlopeHra.

44. Pyx 3apsUKEHUX YaCTHHOK B MarHiTHOMY TIOJT.

45. MarHiTHU# MOMEHT BHTKA 3 CTPYMOM.

46. TToTik BeKTOpa MarHITHOI 1HIYKIIii.

47. Po6oTa 1o mepeMillieHHIO TPOBiAHUKA i KOHTYPY 13 CTPyMOM B MarHiTHOMY ITOJI.

48. EnextpoMarsiTHa iHIyKIis. 3akoH Dapazes i mpaswio Jlernma. Jocmin Jlenma.

49. Enepris cucreMu IpOBIIHUKIB 13 crpymMoM. Eneprist marniTHOro nonst. O6’eMHa I'yCTHHA €Heprii MarHiTHOTO TTOJISL.
50. SIBume B3a€MOIHIYKIIi1, B3a€EMOIHIyKTHUBHICTB. TpaHchopmMaTopy.



51. MexaHi4Hi rapMOHIYHI KOJTUBAaHHSL.

52. EnexTpuuHui KOIUBAIbHUI KOHTYD.

53. I'apmoniunuii octmmsarop. [pyxunani, GpisnyHmil 1 MaTeMaTHIHUN MasTHUKH.

54. Eneprist rapMOHIYHUX KOJIHBaHb.

55. CknamaHHs rapMOHIYHMX KOJIMBAaHb OTHAKOBOTO HAIPSIMKY 1 OZTHAKOBOI YacCTOTH.

56. CknaiaHHs B3a€MOIEPIICHIUKYIISIPHUX KOJIMBaHb OJTHAKOBOI YaCTOTH.

57. 3aTyxarodi KOJTHBaHHS.

58.Bumytieni konuBaHHs. Pe3oHaHC.

59. PiBustaHs Oiry4oi xBuiti. JloB)XKHHa XBHJII 1 XBUJIBOBE YHUCIIO.

60. YTBOpeHHS CTOSYOI XBUITI. PIBHSHHS CTOSYO0T XBHIIL 1 HOTO aHAJI3.

61. Inrepdepenmuis cBiia. KorepentHicts. Po3paxyHok iHTepdepeHiiHOl KapTHHH BiJ] 2-X KOTEPEHTHHX JHKEpPEIL.
62. IMpunnun [Notirenca-®@penens. Merox 30a @penens. [IpaMoriHiiHICTh MOMMPEHHS CBITIA.

63. Tlpupoane i nomsipuzoBane cBiTio. [lonspu3zanis cBiTiia npu BinOuBauHi. 3akoH bprocrepa.

64. 3akxon Mairoca.

65. TeruoBe BUNpoMiHioBaHHS. AOCOMIOTHO YopHe Tio. 3akoH Kipxroda.

66. 3axon Credana-bomsimana.

67. 3akoH BiHa 17151 TEMI0BOro BUIIPOMiHIOBAHHSI.

68. ®oroetext. Bunu poroedexry. PiBusHus EiiHInTelHA 17151 30BHIITHBOTO (hOTOEPEKTY.

69. Tuck cpitna. Jlocnigu Jlebenena.

70. Edext KommTona.

71. Moneni atoma. Jlocmiau Pesepdopra.

72. Tlocrynatu bopa.

73. T'inote3a i hopmymna JIyi ne bpoitnsa. CriBBigHOIIEHHs HeBU3HAYeHOCTeH [ elizenOepra.

74. XBunboBa QyHKIS 1 ii cTaTUCTUYHUA 3MicT. BiacTuBOCTi XBHIIbOBOT (pyHKILII.

75. 3aranbhe piBasnHsa peninrepa i pisusuust Llpeninrepa aist cTaiioHapHUX CTaHIB.

76. AtoM BoaHIO B KBaHTOBIH MexaHini. KBanTtosi uncna. CepianbHi 3aKOHOMIPHOCTI BUIIPOMIHIOBaHHS aTOMa BOZHIO.
77. Po3moIis eNeKTPOHIB 10 eHEPreTUYHUX PIBHAX B 30Hax. BaneHTHa 30Ha. 30Ha MpoBigHOCTI. 3a00pOHEHA 30HA.
78. Meranu (IpOBIJIHUKH), TiENIEKTPUKH 1 HAITIBOPOBITHUKY 3 TOYKH 30py 30HHOI TEOpii TBEPAUX TiJI.
79. BnacHa npoBiiHICTh HAIiBIIPOBIIHHKIB.

80. JloMiIIKOBi HaMiBIPOBIIHKKK N-THITY 1 p-TUIy. JlOMIIIKOBA IPOBIAHICTH HAITIBIPOBIAHUKIB.

81. KoHtakT HaniBIpoOBiHMKA N-TUITY 1 p-THITy. HamiBnpoBiAHUKOBUIT Jio/.

82. 3apsn, po3mipu Ta Maca siipa. bynosa spa. Jledekt Macu 1 eHepris 3B’3Ky  sijipa.

83. PazmioakTUBHICTh. 3aKOH Pa/ii0aKTHBHOI'O pPO3Maay. AKTHBHICTh PajiOaKTHBHOIO €JIEMEHTY.

84. a-p-iy BUIIPOMiHIOBaHHS. SIepHi peakiiii.
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10. IH®OOPMAIIIHI PECYPCH

1.MoaynbHe cepenoBHILle I HaBYaHHS (PO3MIIIECHI YCi HEOOXiqHI MaTepiaid 3 AUCIUILIIHU, B TOMY YHCJI TECTOBI
3aBIaHHS IS IOTOYHOT'O T4 CEMECTPOBOTO KOHTPOJIIO 3HAHB).

2.EnexkrponHa 010/1i0TeKa YHIBEPCUTETY.



