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PoGota nporpama ckaaze Ha OCHOBE OCHiTHEO-Ipodeciiioi nporpamy mixroTomK Gaxanaspa.
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Casenko O.C.
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POBOYA ITPOI'PAMA HABYAJIbHOI JUCITATLJITHA
®Dizuka

TI'any3s 3nane 17 EnekTpoHika, aBTOMAaTH3A1Isl Ta €1EKTPOHHI KOMYHIKaIlii
Cneuyianvnicms 174 ABromMaTH3allis, KOMIT I0TEPHO-IHTETPOBaH1 TEXHOJIOT1I Ta pOOOTOTEXHIKA
Pigenv euuyoi océimu — llepunii 0akanaBpCbKuil
Ocsimnvo-npogpecitina npocpama — ABTOMaTH3AIlis, KOMIT IOTEPHO-IHTETPOBAHI TEXHOJIOTIT Ta
poboTOTEXHIKA
Oécaz oucyunninu — 8 xpemutie €CKTC
Hlugp oucyunninu O3I1.02
Moesa naguanns — ykpaiHcbKka
Cmamyc O0oB’s3x0Ba ([ucuurutinm 3aranbHoi nigrotosku (O311))
Dakynvmem iHhopmauitinux mexnonozii
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PoGoua nporpama ckiiajieHa Ha OCHOBI OCBITHBO-TIPOGECIHHOT MporpamMu MiArOTOBKK OakajiaBpa.

[Iporpama cknanena K. T.H., 1oll. €ppbomeHko O.1.

CxBaneHa Ha 3acifaHHi kageapu  (Gi3UKH 1 €IeKTPOTEXHIKU
ITpoTtokomn Big 19.06 2023 p. Ne9 .
3aB. kadeapu Gi3UKH 1 ETEKTPOTEXHIKU K. T.H.,pod.Kocenkos B. /1.

Po6oua nporpama po3risiHyTa Ta cxBajieHa Buenoro panoro OIT

I'onosa Buenoi paau Cagenko O.C.

XMmenpHunbkuii 2023



DPIZUKA

Tun IUCHUILIIHA O0o0B’13K0Ba

PiBenb BuIOi OcBiTH [epmuii (OaxanaBpchKuii)
MoBa HaBYaHHSA YkpaiHcbka

Cemectp 1

Kinbkicts BecranoBiaennx kpeautis EKTC 8

(I)OpMI/I HaBYaHHH, JJIA AKUX BUKJIATA€TbCA )IHCIIHHJ'liHa JCHHa

Pe3ynbTaTn HaBYaHHSI

CryzeHt, sIKii YCITIIIHO 3aBEPIIMB BUBYCHHS JUCIIUILTIHH, TIOBUHEH: BMUJIO KOPUCTYBAaTHUCh CYy4aCHUM HAYKOBHUM
amapaToM HaBYaJbHOI 1 HAyKOBO-TEXHIYHOI iH(OpMallii; HAyKOBOIO ITeparypow; (OpMyIIOBaTH MeETY,
3aBJIaHHS 1 OOTPYHTYBAaTH METOJ EKCIIEPUMEHTAIBLHOIO JOCHIIPKEHHS;, CKIaJaTH CXEMH EKCIIepUMEHTaITbHOL
YCTaHOBKH; BHPIIIyBaTH HpOOJeMy PI3HUMH METOAaMH;, BCTAHOBJIFOBATH JIOTiUHI 3B’SI3KU MDK SBHUINAMH 1
MpoIecamMy; IHTEPIPETYBaTH Pe3yJIbTaTU JOCHIDKCHHS 3a JONOMOror rpadikiB, cxeM Ta TaOJUIb;
aHaJi3yBaTH, y3arallbHIOBATH PE3YJbTaTH EKCIEPUMEHTAIBLHOTO JOCHIKEHHS, PO3B’S3yBaTH KOMIUIEKCHI
3aBJlaHHSA, TOB’S3aHI 3 MalHOyTHHOIO TPO(ECiHOIO [isUTBHICTIO; 3aCTOCOBYBAaTH 3aKOHW (i3WKK JUIs
PO3B’sI3aHHS MPAKTUYHUX 3aBJIaHb.

3mict HaByanbHOi aucnuimuiau. KiHemaTwka 1 JMHaMIKa KIacHMYHOI MexaHikd. PoGora Ta eHepris.
Monekynsipaa ¢izuku. Tepmonunamika. Enexkrpudne mone Ta eNneKTpUYHWUN cTpyM. MarHiTHe mojie Ta
enekTpoMartitHa inaykiis. KonmuBanus 1 xBuii. ['eoMerpuyHa onTrka. XBUIbOBA ONTHKA. KBaHTOBI sABHIIA.
KopnyckyasipHO-XBUJIBLOBHI JIyalli3M BJIaCTHMBOCTeH wmatepii. HamiBnpoBigHHMKOBI SIBUIIA B KOHTAaKTaX.
Anepua dizuka. EneMeHTapHi YaCTHHKU.

3amianoBaHa HABYAJIbHA TiSVIBHICTB JIKITIN 34 TO/1., Ta00paTOpHUX 3aHSTh 34 TOJI., PAKTUYHHUX 3aHAThH
34 ron., camocTtiitHOi podoTu 138 rox.; pazom 240 ro.

@opvu (MeTOAM) HABYAHHSM: JICKIlii, JTabopaTOpHI 3aHATTS, NPAKTHYHI 3aHATTS IO PO3B’SI3KY 3aaad,
caMocTiitHa poOora (IHIUBIAyalbHI 3aBIaHHs).

@opMHU OIiHIOBAHHS Pe3yJIbTATIB HABYAHHA: IIATOTOBKA 10 BHUKOHAHHS Jab0OpaTOpHHUX poOOIT, iX
BUKOHAHHS 1 3aXHCT, pe3ylbTaTH BUKOHAHHS IHAMBIIyIbHUX 3aBIaHb, PE3YJIbTATH KOHTPOJIBHHX pPOOIT,
TECTYBaHH;L.

Bua cemecTpoBoro koHTpoJw 1 cemectp — icrur.

PexomenmoBana Jjireparypa

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

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

3. MertonuuHi BKa3iBku it jJabopaTtopHux poo6ir. YU.-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. MeTtoauuHi BKa3iBKH 11 TabopaTopHux pooit. Y.-4/Hosikosa B.B., [Ipamnak 3.T.-XMenbHUIILKUI:
TVII, 2012-63c.

7. ®i3uka. [IpakTrkyM 3 po3B's3yBaHHS 3a/1a4 Ta TECTOBHX 3aBJIaHb (PO3ALUIH: MEXaHIKa.
MoOJIEKYyJIsIpHa (i3uKa i1 TepMouHaMika Ta Mmaruetusm)/ B.M. T'ononxka, O.1. €pbomenko, M.B.
®enyna.-XmensHuupkuii: XHY, 2017.-44c.

8. ®i3uka. [IpakTkyM 3 po3B'A3yBaHHs 33]]a4 Ta TECTOBHX 3aBJaHb (PO3AUTH: KOJIUBAHHS Ta XBUIII,
OIITHKA, KBAHTOBO-ONTHYHI SIBUIIIA, KBAHTOBA MeXaHiKa, saepHa ¢izuka)/ A.B. Tkauyk, [.B. I'yna.-
Xmenapaunbkuii: XHY, 2018.-60c.

9. ®i3uka. Koncnexkr nekiiii ./ ['ononxkka B.M., [lpo3noBcrkuii B.b.-XMenpaunpkuit: XHY,2007.
10.B.M. Tononxka, B.b. Jlpo3noBchkmii. ®dizuka. 30ipHUK 3amay Ui KOHTPOJBHHX pOOIT Ta
Kos1okBiyMiB. XmenbHuipkuit: TYII, 2002.-50c.

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



2. HOSACHIOBAJIBHA 3AIINCKA

Jucturutina «@i3uka» BiTHOCUTBCSA A0 uuclia (yHIAMEHTAIbHUX HAyK, SKi CKIAJaroTh
OCHOBY TEOPETHYHOI 1 MPAKTHYHOT MIATOTOBKH CIICHIATICTIB Ta BiIIrpalOTh POJb Ti€i 0a3u, Ha SAKIi
IPYHTYETBCSl YCIIIIHA MisTIBHICTD IH)KEHepa B Oynmb-siKid ramy3i cydacHOi TexHiku. Baxmuse
3Ha4eHHs (QBUKH 1 UIs (GOpMyBaHHS CBITOTIIAAY chemiaiictiB. Bimnosino mo Cranmapry BHIION
OCBITH 31 CHeMiaIbHOCTI “ ABTOMATH3AIlisl, KOMI FOTEPHO-IHTETPOBaHI TEXHOJIOTI Ta poOOTOTEXHIKa ~
Ta OCBITHBOI MPOTrpaMH JUCIHILIIHA Ma€ 3a0€3MEeUUTH:

- Komnemenmuocmi. 31aTHICTb PO3B'A3YBaTH CKJIAJHI CHELiadi30BaH1 3a/adl Ta MPaKTUYHI IpobIeMu,
10 XapaKTepU3yIOTbCA KOMIUJIEKCHICTIO Ta HEBM3HAYEHICTIO YMOB, Iil Yac Mpo¢eciiHol IIUIbHOCTI Y
rajys3i aBpromarusaiii abo y mporieci HaB4aHHs, 10 Nepeadavae 3aCTOCYBaHHS TEOPild Ta METOMAIB TalTy3i.
31aTHICTh 3aCTOCOBYBATH 3HAHHS Y NMPAKTUYHUX CHTYAIiSX. 3MATHICTH A0 IMONIYKY, ONpAIfOBaHHS Ta
aHamizy iH(oOpMaIlii 3 pi3HHX JDKepen. 3AaTHICTh 3aCTOCOBYBATH 3HAaHHA (I3UKH, EIEKTPOTEXHIKH,
eJIEKTPOHIKH 1 MIKPOIIPOLIECOPHOT TEXHIKH, B 00Cs31, HEOOXITHOMY JUIsl pO3YMIHHSI IIPOLIECIB B CHCTEMAX
aBTOMaTu3alii Ta KOMII IOTEpHO-IHTEIPOBAHUX TEXHOJOTIAX. 3JaTHICTh OOIPYHTOBYBAaTH BHOIp
TEXHIYHUX 3ac001B aBTOMAaTH3allli HA OCHOBI PO3yMIHHS NMPUHLHUIIB iX poOOTH aHaNI3y iX BIaCTHBOCTEM,
NPU3HAYEHHS 1 TEXHIYHMX XapaKTepPUCTHK 3 YypaxyBaHHSAM BHUMOI JO CHUCTEMH aBTOMaTm3amii 1
eKCIUTYaTaIlIfHAX YMOB; HAJIaro/PKyBaTH TEXHIYHI 3acO0M aBTOMATH3aIlii Ta CHCTEMH KEPYBaHHS;

- npozpamui pezynromamu Haguyanua. 3HaTH QI3UKY, CIEKTPOTEXHIKY, €IEKTPOHIKY Ta CXEMOTEXHIKY,
MIKpPOIPOLIECOPHY TEXHIKY Ha piBHI, HEOOXiZHOMY i pO3B'SI3aHHSA TUIOBUX 3agad 1 mHpobiem
aBTOMartm3amii. Bwmitm 3actocoByBaTH 3HAHHS PO OCHOBHI NPUHLIMIM Ta METOAW BUMIPIOBAHHS
¢GI3MYHUX BENIWYMH 1 OCHOBHUX TEXHOJOTIYHHX NapamerpiB s oOIpyHTyBaHHA BHOOpY 3aco0iB
BHUMIPIOBaHb Ta OIIHIOBAHHA iX METPOJOTIYHUX XapaKTEPHCTUK. 3HATHU HPUHIMIN POOOTH TEXHIYHUX
3aco0iB aBTOMaTH3allii Ta BMITH OOTpYHTYBaTH iX BHOIp Ha OCHOBI aHami3y IiX BIIACTHBOCTEH,
NPU3HAYCHHS 1 TEXHIYHMX XapaKTePHCTHUK 3 ypaxyBaHHSAM BHMOI JO CHCTEMH aBTOMaTH3aulii Ta
eKCIUTYaTaIlIfHNX YMOB; MaTH HaBHYKM HAJIArO/DKEHHS TEXHIYHUX 3acO00IB aBTOMATH3AIll Ta CHCTEM
KEepYBaHHS.

IIpepexBizuTn - Buia maTeMatuka.

KopexBizutu — EnextporexHika Ta  enekTpoHika, KoMIm'IoTepHa e€JEeKTpOHiKa Ta
MIKpPOIIPOIICCOPHA TeXHikKa, METPOJIOTisA, TEXHOJIOTIYHI BUMIPIOBAHHS Ta MpHIaan, TeXHIUHI 3aco0u
aBTOMAaTH3aIlii Ta poOOTOTEXHIYHI cUCTeMH, Teopis aBTOMaTUYHOTO KepyBaHHSI.

Mera aucuumiainu — O3HallOMIIEHHS CTYAEHTIB 3 (I3UYHUMHM SIBHIIAMH Ta 3aKOHAMU,
MOSICHEHHSI Ta OMKC JaHUX SIBUIII, 1X eKCIIepUMEHTANIbHA IHTepIIpeTallis.

Ipenmer mucuuniainu. BuBueHHs Gi3MyHUX 3aKOHIB, IPUPOIHUX SBUI, (yHIAMEHTAIbHUX
oJIiB Ta GOopM pyXxy Martepii.

3aBaaHHs JMCHUILIIHU. [[aTH CTyJeHTaM OCHOBU HIMPOKOI MiATOTOBKH B rany3i ¢pi3ukH, 110
J03BOJIUTh MaHOYTHIM iH)KEHEpaM OpIEHTYBaTHCh B MOTOI[l HAYKOBOi 1 TexHIYHOI iHpopmamii i
3a0e3MeYnTh iM MOXKIIUBICTH BUKOPUCTOBYBATH HOB1 (DI3MYHI MPUHIIUIIN B TUX Taly3sX, B AKMX BOHU
CHEIaNi3yI0ThCs, CIPUATH (HOPMYBAHHIO Yy CTYJICHTIB HAyKOBOTO MUCIEHHS, 3a0€3MeUUTH HAyKOB1
METO/IY MPOBEJICHHS €KCIIEPUMEHTAIBHUX JOCTIKCHb.

PesyabraTtn HaByanus. CTyICHT, KM YCIIIIHO 3aBEpIINB BUBYCHHS JUCHMILIIHU, TIOBUHEH BMLIO
KOPHCTYBAaTHCh CYYaCHHM HayKOBHM ariapaToM HaBYAIBHOI 1 HayKOBO-TEXHIYHOI iH(opMaIllii; caMOCTiHHO i
e()eKTUBHO MpALOBATH 3 HABYAIBHOK, HAYKOBOIO JHTEpPaTypor; (OpMyJIIOBaTH MeTy, 3aBIaHHS 1
OOrpyHTYBaTH  METOJ  CKCIICPUMEHTAIbHOIO  JOCITI/DKEHHS;  yCBIJOMJIIOBATH  3aJCKHICTH  METH
eKCIIEPUMEHTAIBHOTO JIOCHI/DKCHHSI 1 MOro pe3yJbTarTiB; CKIaJaTH CXEMH EKCIIEPHMEHTAJIbHOI YCTaHOBKH;
CaMOCTIITHO TIPOBOJUTH EKCIIEPUMEHT, SKICHO 1 KUNBKICHO OI[IHIOBaTH HOro pe3ylbTaTH; BHUPIIIyBaTH
Mpo0JieMy PI3HHMH METOJIaMH; BCTAHOBIIOBATH JIOT1UHI 3B’ SI3KM MIX SIBUIIAMH 1 MPOIIECAMH; IHTEPIPETYBaTH
pe3ysbTaTH AOCIHIKCHHS 33 JIOMOMOrow rpadikis, cxeM Ta TaOIHIb; KOPUCTYBATUCH CYYaCHHUM amapaTtoM
CTATUCTUYHOI ~ OOPOOKM  pe3yNbTaTiB  CKCIICPUMEHTY;  aHali3yBaTH, y3arajbHIOBAaTH  pPe3yJbTaTd
EKCIIEPUMEHTAIIBHOTO JOCIi/KEHHS; POOUTH TPYHTOBHI JIOTiYHI BUCHOBKH, BHOCHTH palliOHaNi3aTOPCHKI
NPOIO3HKIIT; aHaTi3yBaTH KOHCTPYKTOPChKE BHUPIIICHHS EKCIIEPHMEHTAJIbHOI YCTAaHOBKH i OOIPYHTOBYBATH
HOBE TEXHIYHE pilIeHHs; PO3B’S3yBaTH KOMIUIEKCHI 3aBIJaHHS, NMOB’s3aHi 3 MalOyTHBOWO mpodeciiiHoo
JISTIBHICTIO; BUAUIATH TOJOBHE, CUCTEMATH3YBaTH 3700yT1 3HAHHS; 31HCHIOBATH CAMOYIPABIiHHS MPOLIECOM
HaB4YaHHS (YMiHHA [UIaHYBaTH poOOTY, pallioHaJIbHO OPraHi30BYBaTH ii).









3. CTPYKTYPA I 3MICT POBOYOI ITIPOTPAMU HABYAJIbHOI IUCIUTLITHA

3.1. CTpykTypa 3a/1iKOBUX KPeAUTIB JUCHUIIIHA
»Dizuka”

Kinekicts roguu

Camocriifa poboTa

HazBa remu AyIUTOpPHI 3aHATTS
Jlexii Jla6opar | Ilpa
OpHi KTUY
poboTu Hi
1-ii ceMecTp HABYAHHS

®Di3n4Hi 0CHOBHU KJIACUYHOI MEXaHIKHU.
MouekyJasipaa pizuka Ta TepMogUHAMIKA.
OCHOBH KJIACHYHOI MEXaHIKH 6 8 8 16
OcHOBU MOJIEKYISIpHOT Hi3UKH 4 2 2 16
Tepmounamika 2 2 2 16

Enexrpocraruka. EjnekTpuuHuii crpym

. MarnirHne noJse. EnekrpomarniTna inaykuis. KonnBanus

Ta XBHJII.
EnextpocraTnka 4 4 4 16
[TocTiiHU eIeKTPUYHUN CTPYM 4 4 4 16
Enextpomaruerusm.EnextpomaruitHa 4 4 4 16
THAYKIIiS.
EnextpomartitHi KoJIMBaHHS 4 4 4 16
Onrtuka. TenioBe BunpominwBanHs. ATomua ¢izuka
EnemeHnTy KBaHTOBOT ONITHKHU 2 16
EjleMeHTH KBAHTOBOI MeXaHIKH i KBAHTOBOI CTATUCTUKU. SlnepHa dizuka.

di3uka TBEPAOTO TiIa 4 6 6 10

Pasom 3a 1-ii cemecTp 34 34 34 138




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

epeaik Tem Jiekuiii i ix anoTauii K-16
rO/I.
Jlekuis 1 2
[Mpenmer ¢i3ukn. PiBuka sk ¢GyHTAMEHTATbHA JUCHUILIIHA. Metoau (Gi3HUHOTO
JOCTIDKEHHS: JIOCHiN, TimoTe3a, ekcrnepuMeHT, Teopis. [ocsrHenns ¢izuku i i ponsb B
HAyKOBO-TEXHIYHIA peBOMIONIl. 3B’A30K (i3MKM 3 IHIIMMH HaykaMu 1 il BIUTMB Ha IX
po3BuTOK. Ponb ¢i3uku B hopmyBaHHI criemianicta. 3arajgbHa CTPYKTypa i 3aBIaHHS KypCy
¢uku. Ilpeamer wmexaniku. Kinemarmka, auHamika 1 cratuka. Kilacmuna wmexadika.
KBanToBa MexaHika. PensTuBiCTChKa MEXaHiKa.
Enementn xinemarwku. ®P3uuHi MOJENi: MaTepiaibHa TOuyka (YaCTHHKA), CHUCTEMa
MaTepiaTbHUX TOYOK, aOCOTIOTHO TBEPAE TUIO0, CYIIUIFHE CEPEIOBHUIIIE.
KinemaTuunuii onuc pyxy.
KinemaTuka npsMoTiHIITHOTO PyXy.
Pyx Touku mo xoiy. KyToBa mBHIKICTh 1 KyTOBE TPHCKOPEHHSI.
HIBuaKICTE 1 MPUCKOPEHHS INpH KpHUBOJiHINiHOMY pyci. HopmanbHe 1 TaHreHuiajibHe
(motmune mpuckopenns). [1.crop. 3-16 ].
Jlekuis 2 2
Hunamika MmatepianbHOi Touku. Ilepmmii 3akoH HploTOHAa 1 MOHATTS 1HEpLIATbHOT
cucteMu BULTIKY. Jpyruii 3akoH HplooToHa sik piBHSHHA pyxy. IMmymbc Tima. Cuna sk
MOXiJHa BiJ IMIyJbCy mo Yacy. Tpetiit 3akoH HptoTona. HeinepiiiaibHi CUCTEMH BIUTIKY.
Cunm iHepii.
3aKkoH 30epeKeHHS IMIYIbCY K (pyHIaMEeHTaIbHUN 3aKOH MpUpoau. PeakTuBHUMN pyX.
Cumu B mpuponil. Cwid TPYXKHOCTI, CWJIa TEpTs, CHJa Barv, CUia TsDKIHHS. 3aKOH
Bcecsitaporo Tsokinas. ['pasitariiine mosie i ioro xapakrepuctuku. [l.ctop. 16-22 ].
Jlekuist 3 2
Mowment cwm. MomenT iHepii. Teopema lTeiinepa. KineTnuna eHeprist Tina mpu Moro
obepranHi. OCHOBHE pIBHSHHS JIWHaMIKH OOEpPTOBOrO pPyxy. MOMEHT IMmyibCy. 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 MOJEKYISIPHO-KIHETUYHUNA METOIM BUBYEHHSI MAKPOCHUCTEM. 2
[3ompouiecu 3MiHM CTaHy igealbHOTO rasy. ['padiuHe mnpencTaBIeHHS 130IMPOIIECIB.
PiBusinas Knaneitpona. PiBasaas Menaeneesa-Kianeitpona.
OcHOBHE pIBHAHHA MOJEKYISIPHO-KIHETUYHOT Teopil. CepeaHs eHeprii MOJEKYI.
MoutekynsipHO-KIHETHYHE TIIyMaueHHs Temreparypu. [l.crop. 67-79 ].
Jleknis 5 2
[lepiiuii 3aK0H TEPMOAMHAMIKH 1 HOTO 3aCTOCYBAHHS JI0 130IPOIIECIB.
Tennoemuicte. Kiacuuna MoOJEKyIspHO-KIHETHUHA TEOpis TEIUIOEMHOCTI. PiBHSAHHS
Maiiepa.
Aniabatuunwmii npouec. PiBusiaus [lyacona.
[MonirponHuii npouiec. PIBHAHHS MOMITPOIIH.
Po0oTa ra3y npwu Bcix i3onpornecax. [1.crop. 79-91 ]. 5

Jlekuis 6.
Po3zmoain Monekyn ieanbHOTO ra3y Mo MBHUAKOCTIX 1 eHeprisx TeIIOBOTO PyxXy. 3aKOH




po3nonity MakcBena. bapomerpuuna ¢opmyna. 3akoH bonbiiMana UIsl pO3MOILTY YaCTHHOK
B 30BHIIIHBOMY MOTEeHLIAILHOMY 11011 Po3moain Makcsena-bonbimana.

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

Entpomnis. TepmoauHamiuHa HMOBIPHICTE Ta  CTQTHCTUYHE  TIYMAueHHS JAPYroro
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 EMEKTPUYHOTO TOJsS 3 JOMOMOTOK CHJIOBHX JIHIN
HanpyxkeHocTi. [loTIk  BekTOopa  HampyXeHOCTI  eNeKTpU4yHoro mojis. Teopema
Octporpancbkoro-I'ayca uisi MOTOKY BEKTOpa HAaIPYXEHOCTI €JIEKTPOCTAaTUYHOIO IOJIs
yepe3 3aMKHYTy TOBEpXHIO. 3acTocyBaHHS Teopemu Octporpaacbkoro-I'ayca st
PO3paxyHKy Hanpy>KeHOCTEH eeKTPOCTaTUUHUX TOJIB.

[loTtenuian enexTpoctaTUYHOTO TOJs. EKBiMOTeHIiabHI MOBEPXHI 1 X BUKOPHUCTAaHHS
st TpadiyHUX 300pa)keHb ENeKTPUYHHUX ToJiB. Pi3HUIS moTeHIiamiB 1 il 3B’A30K 3

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

Enexrpocratnune mone B peuyoBUHI. BuibH1 1 3B’s3aHi 3apsiad B peyoBuHI. Tumm
nienekTpukiB. EjexTpoHHa 1 opieHTaniiHa nosspusaris. [lonspuzoBanicte. Enextpuune
3mimeHHs. JlienekTpuyHa NMPOHUKHICT cepenoBuma. Teopema Octporpaacbkoro —I'ayca
VIS €JIeKTPUYHOTO TOJIS B IIEIEKTPUKY.

IT’e30enexrpuku. Enekrpoctpukitis. Cerneroenekrpuku. [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 HPOBITHUKIB Ta eleKTpocratuyHoro mojis. 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
MIPOHUKHICTB cepenoBuina. [IpuHIMI cynepno3urii MarHiTHUX MOJIIB.

3akoH bio-CaBapa-Jlamiaca i Horo 3actocyBaHHS AJsl PO3PaXyHKY MAarHiTHOTO IOJIA.
MarhiTHe moje NPAMOJIHIHHOTO NPOBITHUKA 13 CTPyMOM. MarHirHe IMoJie KpyroBOTo
cTpyMy. MarHiTHU MOMEHT BHUTKa 13 CTPYMOM.

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

Jlexuis 12

3akon Awmmnepa. Cuna JlopeHma. Pyx 3apsypkeHMX 4YacTMHOK B MarHiTHOMY 1

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




Edexr Xoma. MI'I-reneparop.

Marnitauii notik. Teopema Octporpaacekoro-lI'ayca st iHIYKIii MarHiTHOTO MOJIS.
Po6oTa o nepemimeHHIo MPOBiTHUKA 1 KOHTYPY 13 CTPyMOM B MarHiTHOMY IOJi.

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

Jlexuis 13

I'apmoHiuHi KOJIMBaHHA 1 iX Xapakrepuctuku. /udepeHiaabae piBHIHHS TapMOHIYHHX
KonmBaHb. [IpyxuHHUH, QI3UYHUN 1 MATEeMAaTHIHUN MAasSTHUKU. ENeKTpUYHMA KOJMBAIBHUI
KoHTYp Tomcona. 3minnu#l crpym. LIIBUAKICTE Ta MPUCKOPEHHS 3MIHM KOJMBHOI BEJIMYHHU.
Enepris rapMOHIYHUX KOJIBaHb.

CknamaHHs TapMOHIYHMX KOJIMBaHb OJHOTO HAmpsAMKy. butts. CkiagaHHS B3a€MHO
NepneHuKyIsIpHuX KoauBaHb. Oirypu Jliccaxy.

Judepenuianbue PIBHSIHHSA 3aTyXar4dux KOJIMBaHb (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. AMIUTITYa 1 (ha3a BUMYILIEHHUX KOJMBaHb. Pe3oHaHc.

XBHJIbOBI MPOTIECH. MeXaH13M yTBOPEHHS MEXaHIYHUX XBUJIb Y TP Y)KHOMY CEPEIOBHIITL.
[To3nosskHi 1 monepeuni xBuwii. CuHycoinanbH1 (rapMOHIUH1) XBUJIL. PIBHSHHS ODKY401 XBHIIL
JloBkHHa XBUJII 1 XBUJILOBE YMCII0. XBUJIBOBE PIBHIHHS.

®da3oBa WBUIKICTH 1 aucnepcis xBuib. Enepria xsuii. [lpuHnun cynepno3unii XBHIb 1
rpaHulll HOro 3acTocyBaHHs. XBWUJIbOBHM mnakeT. I'pymoBa mBuakicte. Edexr Jlomnepa.
KorepenTnicTs. [HTEpdepeHItis XBUIb. YTBOPSHHS CTOSYNX XBUJIb. PIBHSIHHS CTOSIYO1T XBHUII 1
Horo aHaiis.

OcHoBu Teopii MakcBena ajist enekTpoMarditHoro nojist. Ctpymu 3MireHHs. PiBHSIHHSA
MakcBena i €1eKTPOMAarHiTHOroO TMOJisl B IHTErpalibHIA 1 audepeHmianbHid (opmax.
BigHocHMi XapakTep eIeKTpUYHOT 1 MAarHITHOT CKJIQIOBHX €JIEKTPOMArHiTHOTO TOJIS.

HudepenmianpHe  piBHSHHS — €IEKTpOMarHitHOi  xBwil. OCHOBHI  BIIAaCTHBOCTI
€JIEKTPOMArHITHUX XBHWJIb. MOHOXpoMaTuyHa XBWJIsS. EHepris enekTpOMarHiTHUX XBUWJIb.
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 EfiHinTeiina muist 30BHIIIHBOTO oToedexty. baratoporonnuii potoedexr.

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

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

Jlexkuisn 16

Enementn Teopii kpucramiyHoi TpaTku. Buam MDKaTOMHHMX 3B’SI3KiB. YTBOPEHHS
KPUCTAIIYHOT CTPYKTypH. MarematuyHi MoJAeNl KPUCTANIYHUX CTPYKTyp. Tumu
KpucTaniyHux rpatok. I'patku bpae. Enementu cumetpii Ta ix komOinamii. [Haexcu
HAMpPSIMKIB T4 aTOMHUX TIJIOIUH.

@®oHoHu. Posmonin ¢GoHOHIB MO eHepriax. TemIoeMHICTh KpPUCTATIYHOI TI'paTKH.
Tennoemuicts no Einmreiiny. TemnoemHuicTs no [lebato. TernonpoBigHicTh TBEPAUX TiM.

KonekTuBizamiss aroMiB Tpu yTBOPEHHI KPUCTAIIYHOI CTPYKTYpH. YTBOpPEHHS
SHEepreTUYHUX 30H B KpHCTanax. Po3mojin eneKkTpoHIB MO €HepreTMYHUX 30Hax. BameHTHa
30Ha 1 30Ha MPOBIAHOCTI.

Mertanu, HieNeKTPUKH 1 HAMIBIPOBIIHUKU 3 TOYKH 30py 30HHOI TE€Opii TBEPIOro Tila.
[JIekuii, Mmo.cepenoBuie. |.




Jlekuis 17
BnacHa mnpoBigHiCTh HamiBOPOBIAHUKIB. KBa3iyaCTWHKM-EIEKTPOHU MPOBIAHOCTI 1
nipku. EdexTnBHa Maca enekTpoHa B KpucTali. TemmeparypHa 3alie)KHICTh MPOBITHOCTI
BJIACHUX HAIBIPOBIIHUKIB.
JloMilIkoBa MpPOBIIHICTH HAIMIBIPOBIAHUKIB. ENEKTpOHHI 1 AIpKOBI HAIMIBIIPOBITHHUKH.
TemmneparypHa 3aJ1eKHICTh IPOBIAHOCTI JOMIIIIKOBHX HAIIBIIPOBITHUKIB.
KonTtaxrHi sBumma. Konrakr meraniB. 3akonu Bonbra.
Konrakr meramy 1 HamiBnpoBigHuKa. KOHTakT eNEeKTpOHHOrO 1  JIPKOBOTO
HamiBIpoBinHUKA ( P-N-Tiepexin). BoapT-amnepHi XapaKTepUCTHKH KOHTAKTIB.
HaniBnpoBinaukoBi npwiagu. Kpucramiani mionm 1 Tpiogm Ta iX 3acTOCyBaHHS.
AKyCTHUKOEIIEKTPOHHI MPHUIIAIH.
@DOTOENEKTOPOHHI SBUIA B HAMIBOPOBIIHMKAX. JIIOMIHECHEHI TBEPAMX TiI.
TepmocTuMyIIbOBaHI POBIHICTS 1 JFOMIHECHIEHIIIS B KprcTanax .[ JIekii, Mo.cepeIoBHILe.
]

Bceboro 3a 1-cemectp

34




3.2.2 3micT 1a00paTOPHUX 3aHATH
IlepeJik 1adopaTOpHUX 3aHATH

No K-t
Temu 1a00paTOpHUX 3aHATH rox.
1-cemecTp
1 JIaGopatopna po6ota 1. 2 BuBueHHs 3aKOHIB TUHAMIKH NOCTYHNAIBHOTO PyXy Ha MamuHi | 4
ATtByna [Moa.cepenoBuiie.].
2 Jlaboparopua pobota 1.4. BusHaueHHS MOMEHTY IHEpIlii MaXOBOTO KoJjieca AWHAMIYHUM | 4
METOJIOM. [MOJ.CepeIOBHIIIE. |.
3 JlabopatopHa poGorta 1.8. Bu3HaueHHS BIIHOIIEHHS NUTOMHUX TEIUIOEMHOCTEW rasy | 4
METOJIOM a/1ila0aTHYHOTO PO3MIUPEHHS. [MOI.cepeIoBHIIE. ].
4 JlaboparopHa po6oTa 2.1. BuzHadeHHs €ICKTPUIHOT EMHOCTI KOHJACHCATOPIB METOJOM 4
MEPIOANYHOT 3apSIKU Ta PO3PSAKK. [MO1.cepenoBuiie. |.
) JlaboparopHa po6oTa 2.3 BusHaueHHS eNeKTpOpYIIIMHOI CHIIM TajJbBaHIYHUX €JEeMEHTIB | 4
METOJIOM KOMIIEHcaIlil. [Mo1.cepeaoBuiiie. |.
6 JlaboparopHa pobGorta 2.5. Bu3HaueHHS TOpPU3OHTAJIBHOI CKJIaJ0BOi HampyxeHocTi | 4
MarHiTHOTO TIOJIS 3eMJIi [ MO/I.CepEI0OBHIIIE. |.
7 JlabopaTtopna po6oTa 3.3. BuBuenns ¢iryp Jliccaxy Ha ocrunorpadi. . 4
[Mox.cepenoBuite.].
8 JlabopaTtopna po6oTa 4.3. JlocaimpKkeHHs HamBIPOBIIHUKOBOTO 10/, . 6
[Mox.cepenoBuie.].
Bceboro 3a 1 cemectp | 34
3.2.3 3MicT NMpakTHYHUX 3aHATh
Ne Tema mpakTUYHOTO 3aHSTTS KurbkicTh
3/m rOJIMH
1 cemecmp
1 Mexanika [10, ct. 4-8] 4
2 Mexanika [10, ct. 4-8] 4
3 MonekynsipHa dizuka i repmoauHamika [ 10, cr. 9-13] 4
4 Enexrpuka [10, ct. 14-19] 4
5 Enexrpuka [10, ct. 14-19] 4
6 Maruetusm [10, cr. 20-25] 4
7 Konusanns i xuii [10, ct. 26-30] 4
g Enementu ¢dizuku tBepaoro tina. [10, ct. 36-40] 6
Bceboro 3a 1 cemecTp 34




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 16
Camocriiina po0OoTa HaJ KOHCIEKTOM JIEKIi, Miapy4YHUKAMH, METOAUYHUMHU
nociOHukamMu (MIArOTOBKAa J0 BHKOHAaHHS 1 3axucry JsaboparopHux pobir 1.2, 1.4.)
[Mon.cepenoBuie. ].
Tema 3-4. OcHoBH MoJ1eKyasApHOI pizuku. Tepmoannamika. 16
2 Camocriiina po0oTa Haj KOHCHEKTOM JIEKIid, MiIPYyYHUKAMH, METOJAUYHUMHU
nociOHukamMu  (IMIrOTOBKAa O BUKOHAHHS 1 3axuWcTy Jjaboparopamx podOir 1.8.)
[Mon.cepenoBuie. ].
Tema 5. SIBuma nepenocy. Peanbhi rasu. Pinunn. Tsepai Tina 16
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. 16
4 CamocrTiiiHa po0OoTa HaJ KOHCHEKTOM JIEKIIH, MIIPYYHUKAMH, METOIUYHUMU
nocioHnkamMu  (MIArOTOBKAa /IO BHUKOHAHHS 1 3axucty JiabopaTopHux poOir  2.1)
[Mon.cepenoBuie. ].
5 Tema 7. IlocTiliHuii eJIEKTPUYHHUIA CTPYM. 16
CamocrTiiiHa po0OoTa HaJa KOHCHEKTOM JIEKUIH, MAPYYHUKAMH, METOJUYHUMHU
nociOHMKaMyu  (IIATOTOBKAa /10  BUKOHAHHS 1 3axUCTy  J1abOpaTOpHUX  poOiT
2.3[mo.cepenoBuiie. |.
6 Tema 8. Enexrpomarnerusm. EnexkrpomardiTtna inaykuis 16
CamocriiiHa poOoTa HaaA KOHCHEKTOM  JIEKIid, MiIAPpyYHUKAMHU, METOTUYHUMHU
nociOHMKamMu  (MIATOTOBKA 0  BHKOHAHHSA 1  3axucTy  JjabopaTopHHX  poOir
2.5)[mon.cepenoBwie. ].
Tema 9. MexaHi4Hi i e1.-Mard. KOJMBaHHA I XBIJII. 16
7 CamocriiiHa poOoTa Haa KOHCHEKTOM JIeKIId, MiAPYYHUKAMH, METOJAMYHUMH
nociOHnkaMu  (MATOTOBKA 10  BHUKOHAHHSA 1 3aXUCTy  JIabopaTopHUX  poOir
3.5[moa.cepenoBuie. ].
Tema 10. EsleMeHTH KBAHTOBOI ONTHKH 16
8 CamocriiiHa poOoTa HaaA KOHCHEKTOM JIEKIid, MiIAPpyYHUKAMHU, METOIUYHUMHU
mociOHMKaMu [Mo1.cepeoBHIILE. |.
Tema 11. ®izuka TBepaOro Tija. 10
9 | CamocrTiitHa poOoTa HaJ KOHCHEKTOM JIEKIId, MIAPYYHHUKAMU, METOIUYHHUMHU ITOCIOHMKAMHU
(miAroToBKa 0 BUKOHAHHS 1 3aXUCTY Jaboparopuux pooirt 4.3)[mMoa.cepenoBuiiie. ].
Pa3zom | 138

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

4. TEXHOJIOT'TI HABYAHHSI

[Iporiec HaBUaHHS 3 JUCLHUIUTIHU I'PYHTYETHCS HA BUKOPUCTaHHI TPAJUIIMHUX Ta CyYaCHUX METOJIB.
30Kkpema, JIeKIii Ta MPaKTUYHI 3aHATTS MPOBOJATHCS B OCHOBHOMY CIIOBECHMMH METOJIaMH, a JIabOpaTopHi
poOOTH TMpOBOAATECS 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 3aXOJiB, BCTAHOBJICHUX pOOOYMM IIJIAHOM JAUCIHUIUTIHH.
CemecTpoBH KOHTPOJIb MPOBOAUTHCA Yy ¢opmi icnuty. Ilpu 11poMy mpu BHBEAECHHI OCTATOYHOI OIIIHKU
BPaxoOBYIOTBCS Pe3yIbTaTH MOTOYHOTO KOHTPOt0. CTYAEHT, Kl HaOpaB MO3UTHBHUN CepeIHBO3BAKEHHM
0an 3a TOTOYHY poOOTY 1 HE 37aB MiICYMKOBUH KOHTPOJILHUH 3aXif (iCITUT), BBAXKAETHCS HEBCTUTAIOUNM.

6. ONIHKOBAHHSA PE3YJIBTATIB HABYAHHS CTYJIEHTIB Y CEMECTPI

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

-TiepeBipKa 3HaHb 1 po3yMiHHA (Hi3UYHOT CyTi iHPOPMAIIITHOTO MIHIMyMY 3 KypCY;
-BMIHHSI BUKOPHUCTATU L€l MIHIMYM JUIsl BUPILLIEHHS IPAKTUYHUX 3aBJaHb;
-TBOPYO NPOHUKHYTHU B 3MICT 1H(OpMAaIlii 1 BMITH ii pO3MUPUTH, TOOTO 10OABUTH HOB1 3HAHHS.

BusHauanbHUM KpUTEpPIEM MO3UTUBHOI OIIIHKM 3HaHb € iH(opmaiiiiuuil piBeHb. CTyJeHT NOBUHEH
He JIMIIE MaM'aTaTy Ta BIATBOPUTH 3ay4€HE, a BMITH TBOPYO OCMUCIUTH MOBHUHN 00CAT 1H(OopMAaLlii.

[lepumnii eTan OLIHIOBaHHS HaIlpaBJICHUN HAa BU3HAYEHHS 3HaHb IHQOpMaLIHOrO MiHIMyMYy. SKI1o
CTYIEHT TBEP/JO 3aCBOiB BU3HAUEHY HaBYAJbHUM IIJIAHOM CyMYy (hopMallbHUX 3HAHb, TO 11€ O3HAYaE, 10 BIH
BMi€ BUKOPHUCTATHU iX NMPHU BUPILIEHH] PI3HUX MUTAaHb PY BUKOHAHHI J1a00PAaTOPHUX 1 MPAKTUYHUX 3a7a4.

[lepen BUBYEHHSM NUCLUIUIIHY, SIK MPABUJIO, MPOBOAUTHCSA BXITHUI KOHTPOJb 3HaHb 3 (PI3UKHU 3a
CEpPEHIO IIKOJTY.

[Ipy 1bOMy HEOOXIiTHO BCTAHOBUTU pIBHI Ta KpuUTepii CPOPMOBAHOCTI 3HaHb WLIOJIO0 3MICTY
HaBYAJbHUX €JIEMEHTIB. TakuMu pIBHIMH €:

Oznaitomuo-opieHTOBHUMN (OO) — 0c006a Mae OPIEHTOBHE YSABIECHHS MO0 MOHSTH, IKI BUBYAIOTHCS.

[onsriiino-ananituaauii (ITA) — ocoba mMae diTKe ySBJICHHS II0J0 HAaBUAJIbHOTO OO'€KTYy, 3/1aTHA
3MIACHIOBATH CMHCJIOBE BHUIUICHHS, TIOSICHGHHS BHOOpPY KOHCTPYKTMBHUX pilmieHb. [IpoJyKTHBHO-
cuntetnynuil (IIC) — ocoba Mae riambOOKe pO3yMIHHS MO0 HABUAJILHOTO O00'€KTY, 37aTHA 3MIHCHIOBATH
CUHTE3, TEeHEepyBaTH HOBI ifei Ta YSBIEHHs, IEPEHOCUTH paHille 3aCBOEHHI 3HAHHS Ha HETHUIIOBI,
HecTaHJapTHI cuTyarii. ToOTO Ha 1bOMY pIBHI CTYACHT NOBMHEH Ha OCHOBI TEOPETHMYHUX 3HAHb BMITH
PO3B’sA3yBaTH MPAKTUYHI 3aa4i.

KpuTepii oLiHIOBaHHA 3HaHb CTYAEHTIB 3 Aucumnniim "disuka”

Orminky ,,BimmiaHO”, 3a mKanow ECTS — A (muB. lllkamy oIiHOK), OTPUMYE CTYACHT 3a TJIHOOKE 1
MOBHE OIAaHYBaHHS 3MICTy HAaBYAJIBHOTO Marepialxy, B SKOMY BIiH JIETKO OpPIEHTYEThCS, MOHITIHHOTO
armapary, 3a yMiHHS 3B’SI3yBaTH TEOPIl0 3 MPAKTHKOK, BHPINIYBATH MPAKTUYHI 3aBJaHHS, BUCIIOBIIIOBATH i
OOTpYHTOBYBATH CBOi Cy/KeHHS. BinMiHHa oIliHKa nepen0avyae rpaMOTHHH, JIOTTYHUA BUKIJIAT BIAMOBIAL (SIK
B YCHIH, TaK 1 B MUChbMOBIH (opMmi), IKICHE 30BHIITHE O(DOPMIICHHS.

Omuinky ,,mo0pe”, 3a mkamoww ECTS — B, OTPHMYE CTYJCHT 3a IOBHE 3aCBOEHHS HABYaJIBHOIO
Marepiany, BOJOJIHHS IOHATIHMM amapatoM, OpIEHTYBaHHs B BHBYCHOMY Marepiaii, CBiJoMe
BHKOPUCTAHHS 3HAHb JUISl BUPILICHHS NPAKTUYHMX 3aBJaHb, IPAMOTHUA BHKJIAJ BiIIOBI, ale y 3MICTi i
dopmMi BiAMOBINI ManM Miclle OKpeMi HETOYHOCTI (NMOXHOKH), HEUITKi (OpMY/ItOBaHHS 3aKOHOMIPHOCTEH
Tomio. BinmoBink cTyeHTa MOBHHHA OYIyBaTHCh HA OCHOBI CAMOCTIHHOTO MHUCJICHHS.

Omuinky ,,100pe”, 3a mkanow ECTS — C, oTpumye CTyIeHT 3a IpaBHIIbHY BIANOBIAbL 3 IBOMa-TPhOMa
CYTTEBUMH TIOMUJIKAMH.

Oninku "3a10BUIbHO", 3a mKanow ECTS — D, 3acinyroBye cTy[eHT, KU BUSBUB 3HAaHHS OCHOBHOTO
HABYAJILHO-TIPOTPAMHOTO MaTepiany B 00cs3i, HEOOXIAHOMY Jis TMOJANbIIOT0 HaBYaHHS Ta MPaKTUYHOL
ISTBHOCTI 32 mpodeciero, IO CHOpaBiseTbcs 3 BUKOHAHHSIM MPAKTUYHUX 3aBIaHb, MepeadadyeHux
nporpamoro. Ik mpaBuIIo, BIINOBIAL CTYACHTa OYAYeThCS HA PiBHI PENPOTYKTHBHOIO MHCICHHS, CTYICHT
c1abo 3Ha€ CTPYKTYPY Kypey, JAOIyCKa€ MOMUJIKH Y BIINOBil. BaraeTbest mpyu BiAMOBIAI Ha BUIO3MIHCHE
3alMUTaHHA, Pa3oM 3 THM CTYJIEHT BOJOJI€ 3HAHHIMHU, [0 JO3BOJSIOTH HOMY MiJ KEPIBHUIITBOM BHKIagadya
YCYHYTH HETOYHOCTI Y BIATIOBIII.

Ominky "3amoBimbHO", 3a mKanmoro ECTS —E, saciyroBye cTyaeHT 3a HEMOBHE OMaHyBaHHS
MPOrPaMHOTO MaTepiaiy, aje OTpI/IMaHl 3HAHHS 1 HA0YT1 MPAaKTUYHI HABUYKH .

O1igka ,,He3a,[[0B1J'IBHO 3a mkanoo ECTS — FX, BucraBmsieTbes, KOJU CTYACHT Mae p03pi3HeHi
Oe3CHCTeMHI 3HAHHS, HE BMI€ BHJUIATH TOJOBHE 1 APYTOPSHE, MOIMYCKAETHCS MOMHJIOK Y BH3HAYCHHI
MOHATH, MEPEKPYdye iX 3MICT, XaOTHYHO I HEBICBHCHO BHKIANAE MaTeplaJ'I HE MOXE BHKOPHCTOBYBATH
3HAHHS TPU BUPIINICHH] NPAKTUYHUX 3aBlaHb. SIK TpaBUJIO, OIIHKA "HE3aJOBUTLHO" BHCTABISETHCS




CTYICHTY, SIKHI HE MOXE MPOJIOBKHUTH HaBUYaHHS 0€3 10JaTKOBUX 3HAHB 3 KYpCY.

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

Ha ocHOBI pe3ynbTariB KOHTPOJIIO 1 HOTO aHami3y BUKJIANa4 YIOCKOHAIIIOE KypC JICKIIiH, 3BepTAI0IN
0COOJIMBY yBary Ha Ti pO3JIUIH, YM TEMHU, 3 AKUX OyI0 HAWOLIbIIE HETOYHHUX BIAMOBIACH, IO CBIAYUTH MPO
METOJMYHI Y IHII HEIOJNIKM TMPU BUCBITICHHI BKa3aHWX TeM abo po3auriB. Yacrimie KOPUCTYETHCS
UTFOCTpaTHBHUM (PO3IaTKOBMM) MaTepiaaoM, mo0 BUAUIMTH OUIbIIE Yacy Ha MOSCHCHHS BAXKKUX IS
PO3yMIHHS 1 CHPUUHSATTS PO3AUTIB JUCIUTUTIHH.

AHANOTIYHO BHOCSTHCS KOPEKTHBH B METOAWYHI TOCIOHWKH 3 J1aOOpaTOPHOTO MPAKTUKYMY
MpY BUKOHAHHI JIA0OPATOPHUX POOIT Ta 1X 3aXUCTi. 3 Mi€l0 METO0 Ha Kadeapi BUIaHI HEOOX1THI METOJMYHI
BKa3iBKM Ta pPEKOMEHJIAIii 3 JIabopaTOPHOTO MPAKTUKyMy, SKAMH CTYISHTH 000X (opM HaBUaHHS
3a0e3reueHi MOBHICTIO.

Kosxnuii Bug poOOTH OLIHIOETHCS 32 YOTUPUOAIBHOK IIKajiow. [lizcyMKoBa OIlIHKA 3 JUCIUIUTIHU
BHCTaBJIISIETHCS K cepeHboaprudMeTnyHa 3a aBa cemecTpu. CeMecTpoBa MiICYyMKOBA OLIHKA BU3HAYAETHCS
SK CEpelHbO3BaXKEHAa 3 YCIX BHJIB poOIT. BaroBi Koedilli€eHTH 3MIHIOIOTHCS 3alIe)KHO Bi CTPYKTYpHU
JUCIUTLIIHY 1 BAXKJIMBOCTI OKPEMHUX ii BUJIIB POOIT .

CTpyKTypyBaHHSI TUCHHIJIIHU 32 BUIAMH PoOIT i OiHIOBAHHS pPe3yJIbTATIiB HABYAHHS
CTY/JEHTIB y ceMecTpi 32 BaroBumMu KoedinieHrammu

CemectpoBuit
AynutopHa pobota KOHTPOJIb,
ICIIHUT
Hepuwiuit cemecmp
[TincymkoBuit
JlabopaTopHi podotu Ne: KoHTponbHi poboTH KOHTPOJIbHUIA
3axiz
1721314 5 [6] 7] 8
BK": 0,3 0,3 0.4

Jlnst mepexoay Bim BITYM3HSHOI OIIHKA 10 OINHKKA 3a mmkaigorww ECTS HeoOXigHO 3HaAWTH
cepenHbOapu(PMETHUHY OIIHKY 32 BITYM3HSHOIO IIKAJIOK, TOMHOXHWTH ii Ha BIAMOBIAHWN BaroBUM
Koe(iIieHT 1, JOAABIIN BCi CKIAZ0BI, OTPUMAEMO CyMY OaliB, sIKi BU3HA4YaTh KOHKpeTHY omiHky ECTS.

CuaiBBifHOEHHS BiTYN3HAHOI IIKAJN ouiHIOBaHHA i mikaan oniHoBanuga EKTC

Oninka | IarepBanbHa . .
CKTC | wxana Ganis Bitun3HsHa omiHka
A 475500 5 Biominno — ruboke 1 TOBHE ONIaHYBaHHS HABYAJIbHOI'O MaTepiany i
! ! BUSIBJICHHS BIATIOBITHUX YMiHb Ta HaBUKIB
B 495 474 4 Jloope — TOBHE 3HAHHA HAaBYAJIBHOTO Marepialy 3 KUIbKOMa
' ' HE3HAYHUMH TOMIIKAMH
c 375494 4 Jlobpe — B 3arallbHOMY IpaBWJIbHA BIANOBIIL 3 JBOMAa-TPbOMa
' ' CYTTEBUMH MTOMUIIKAMU
D 395374 3 3a0o06inbno — HETIOBHE OINAHYBAHHs IPOrpaMHOrO Marepiaty, ane
' ' JIOCTaTHE JUIsl NPaKTUYHOT AiSIIbHOCTI 3a npodeciero
E 3.00-3.24 3 3a006inbno — HETIOBHE ONaHYBaHHS MPOTPAMHOrO MaTepialy, IO
' ' 3aJI0BOJIbHSIE MIHIMQJIbHI KPUTEPii OI[IHIOBAHHS
EX 2 00-2.99 2 He3aoo6inbno — 6e3cUCTEMHICTh OJIEP)KaHUX 3HAHB 1 HEMOJKIIMBICTD
' ' MPOJIOBKUTH HaBYaHHS 0€3 OJATKOBUX 3HAHb 3 JUCIMIUTIHU
= 0.00-1.99 9 He3aodoeinpbno — HeoOXinHa cepiio3Ha Moaiblina podoTa i MOBTOPHE
’ ’ BUBYEHHS JUCIIUILIIHA

[Ipy BuUKIagaHHI JUCHUIUTIHM BUKOPUCTOBYIOTHCS TaKi BUAM HABYAIBHUX 3aHAThH, SIK JIEKII,



nabopaTopHi poOOTH, IHAWBIAYyaIbHE KOHCYJIbTYBaHHS 1 KEPIBHUIITBO CaMOCTIIHOIO poOOTOIO CTYIEHTa, B
T.4. 32 IHAUBIAYATbHUM 3aBIAHHSIM.

[Ipu oniHIOBaHHI 3HaHb CTYJCHTIB BUKOPHCTOBYIOTHCS Pi3HI 3acO0M KOHTPOJIIO, 30KpeMa: JOIYCK JI0
BHKOHAHHS JIA0OpaTOPHOI POOOTH 3IMCHIOETHCSA HA ii TOYATKY YCHHM ONMUTYBAaHHSM KOXKHOTO CTYJICHTA;
3aCBOEHHS TEOPETUYHOTO MaTepialy IepeBIpSIEThCS TECTOBHUM KOHTPOJIEM; SIKICTb BHKOHAHHS, HAOyTTs
TEOPETUYHMUX 3HAHb 1 MPAKTHUYHUX HABUYOK MEPEBIPAETHCA IIJISAXOM 3aXHCTY KOKHOI 1abopaTtopHOoi poOoTH
Ta IHIUBIAYAILHOTO 3aBJaHHS 3TiHO 3 POOOYNM IIAHOM.

Ominka, sKa BUCTaBISIEThCA 3a JIAOOpATOpHE 3aHSATTHA, CKIAJA€TbCid 3 TaKUX EJIEMEHTIB: yCHE
ONUTYBAaHHS CTYACHTIB IeEpen IOIMyCKOM 0 BHUKOHAHHA J1a0OpaTOpHOI pOOOTH; 3HAHHS TEOPETHYHOTO
MaTepiay 3 TeMH; AKiCTb 0(OPMIICHHSI IPOTOKONY 1 rpadidyHOi YaCTUHH, BMIHHS CTyJIeHTa OOTPYHTYBaTH
MPUKAHATI KOHCTPYKTHBHI PIICHHS; CBOEYACHUHN 3aXUCT J1a00paTOpHOi poOOTH.

[Iponymiene 3 MOBaKHOI NMPHYUHH JIAOOpPATOpHE 3aHATTS CTYAEHT MOBHHEH BIANpPAIIOBAaTH B
nabopartopisx kadeapy y BCTAHOBIICHUN BUKJIa1auyeM TEPMiH.

7. MUTAHHSA IJIs1 CAMOKOHTPOJIIO PE3YJIBTATIB HABUAHHSA
1.Bcrym, npeamert ¢izuku. JocsrueHns Gi3uKH i ii 3B°130K 3 IHITUMH HAyKaMU
2. KinemaTrka MocTynaabHOro pyxy MatepianbHol Touku. [1Insax ta nepeminieHns. [IIBHAKICT Ta IPUCKOPEHHSL.
3. TanreHmiagpHe Ta HOpMaibHe NPUCKOPEHHs. [I0BHE MPUCKOPESHHSL.
4. Kinematrka 06epToBoro pyxy. Kyt moBopoTy, KyToBa HIBUIKICTh Ta KYTOBE MPUCKOPEHHS.
5.JluHaMiKa MOCTYNOBOIO pyXYy. 3aKOHH IMHAMIKHU TTOCTYNAILHOTO PYX.
6.3aK0H 30epeKeHHs IMITY/IbCY 3aMKHYTOI CHCTEMH.
7.Cunu TepTs.
8.Enepris i pobora. Kinernuna eneprisi. [loreHmianbHa eHepris.
9. Mowmenr Inepuii. Busix ¢hopmysu st MomeHTy iHepuii onHopiaHoro mwtinapa. Teopema Ilteiinepa.
10 .KineTn4Ha eHepris Tija, 1110 00epTaEThCS.
11.0OcHOBHE piBHSIHHS IMHAMiKU 00EPTOBOBOTO PYXY.
12. MOMEHT iMITyJIbCY. 3aKOH 30epeXeHHsI MOMEHTY IMITYJIbCY B 3aMKHYTiH cucremi. ['ipockony.
13. TepMoanHaMi4HUI 1 MOJNEKYJISIPHO-KIHETHYHHUN CIIOCOOM BUBYEHHS MOJIEKYJISIPHUX CHCTEeM. [30TepMidHuii mpolec.
14. 1306apuuHumii Ta 130XOpUYHKH TpoliecH. 3akoH J{ajabpToHa.
15.PiBusinns Knaneiipona Ta MenneneeBa-Knanelipona. @i3uuHuii 3MiCT YHIBepCaIbHOI I'a30BOT MOCTIHHOI.
16.I1epuinii 3aK0OH TEPMOANHAMIKHU 1 HOr0O 3aCTOCYBaHHS J10 130MPOIIECIB.
17.Aniabatnunmii nporec. PiBusinus [Tyacona.
18.BuBiJ1 OCHOBHOT'O PiBHSIHHS MOJIEKYJISIPHO-KIHETHYHOI TEOpii.
19.BHyTpilIHs eHeprisl iealbHOro rasy.
20. Yucno creneHiB BiTbHOCTI. MOJEKYISIPHO-KIHETUYHA TEOPisl TETUNIOEMHOCTI 1/1€aJIbHOTO Ta3y.
21. PiBusiHHS Matiepa, koedimient [lyacoHa ta ioro 3ammc yepes 4rcio CTENeHiB BUIBHOCTI.
22 Kpyrosi nporecu. Po6oTa npu KpyroBux Imporecax.
23.IMuxn Kapro. K.k.a. mukmy Kapso.
24 Tpyruii 3aKOH TEPMOJMHAMIKH.
25. Enextpuunuii 3apsij. 3akoH 30epekeHHs eJIeKTpUuaHOro 3apsay. Cuiia B3aeMoii Mi>k TOYKOBUMH €JIEKTPUIHUMHU 3apsIaMu.
3axon KynoHa.
26. CuiioBa XapaKTEPUCTHKA €JIEKTPOCTATUYHOIO MONs (HAMPYXKEHICTh eNeKTPOCTATHYHOrO MOJs) Ta IPHHIMIT 11
CYTIePITO3UIIi].
27 IloTik BeKTOpa HANPYXEHOCTI €IeKTPOCTATUIHOTO Mol TeopeMa
Octporpancekoro-l'ayca Uil MOTOKY BEKTOpa  HAINPY)KEHOCTI €IEKTPOCTATHYHOTO IOJIS Yepe3 3aMKHYTY ITOBEPXHIO.
28. Buxopucranas TeopemMu OcTporpancbkoro-l'ayca as oOYMCIIEHHS HAMPY:KEHOCTI €eKTPOCTATHYHOTO TOJIS.
29.Po6oTa 110 mepeMiIeHHIO 3apsiay B eNeKTPUIHOMY TIOMi.
30. IToreHmian i pi3HAI TOTEHITIAIB.
31. Hupkynamis BeKTOpa HAIMPYKEHOCTI eIeKTPOCTaTHYHOro 1ol [loTeHiabHui XapakTep eNeKTPOCTaTHIHOTO TIOMS.
32. 3B'130K CHIIOBOI i €HEPTeTHYHOI XapaKTePUCTUK SIIEKTPUIHOTO TIOJIS.
33. Enexrpuuna emHicTb. KoHmeHcaTopnu. €MHICTB TUIOCKOTO KOHACHCATOPA.
34. 3'enHaHHA KOHIICHCATOPIB.
35. Enepris cucreMu 3apsupKeHUX TUL. EHepris 3apsmpkeHoro KOHAEeHCaTopa.
36. I'yctrHa eHeprii eneKTpOCTaTHIHOTO TOJIS.
37. Hocritiamii enekTpuaHnid cTpyM. Enexrpopymiiitaa cina. Hampyra i pi3sHHIS OTEHITiamiB.
38. 3axon Oma i 3akoH JIxoyms-Jlenna B nudepeHmianbHiii i iHTerpaibHii hopmax.
39.3'emHaHAs OMOpiB (TIOCTiAOBHE 1 MapalenbHe 3'€JHAHHS TPOBITHHUKIB).
40.3axonu Kipxroda i ix 3acTocyBaHHs.
41. MarsiTHe morne, MardiTHa iHIyKIisA. 3akoH bio-CaBapa-Jlammaca.
42. Tpuknagu 3acrocyBaHHs 3akoHYy bio-CaBapa-Jlamaca.
43. Cuna Amniepa. Cuna JlopeHra.
44. Pyx 3apsUKEHUX YaCTHHOK B MarHiTHOMY TIOJT.
45. Mar"iTHU# MOMEHT BHTKA 3 CTPYMOM.
46. TToTik BeKTOpa MarHITHOI 1HIYKIIii.



47. PoboTa 110 nepeMillieHHIO POBiAHUKA i KOHTYPY 13 CTPyMOM B MarHiTHOMY ITOJIi.

48. EnextpomarniTHa inaykuis. 3akoH ®apazes i mpasuito Jlenna. Jocmix Jlenna.

49. Enepris cucreMu IpOBIIHUKIB 13 crpymMmoM. Eneprist marniTHOro nonst. O6’€eMHa T'yCTHHA €Heprii MarHiTHOTO ITOJISL.
50. SIBu1me B3a€MOIHITYKIIi1, B3a€EMOIHIyKTHUBHICTB. TpaHchopmaTopu.

51. MexaHi4Hi rapMOHIYHI KOJTUBaHHSL.

52. EnexTpuuHui KOITUBAIbHUI KOHTYD.

53. I'apmoniunmii octmmsarop. [pyxunani, GpisnyHmi 1 MaTeMaTHIHAN MasTHAKH.

54. Eneprist rapMOHIYHUX KOJIHBaHb.

55. CknaaHHs rapMOHIYHUX KOJIMBaHb OTHAKOBOT'O HANPSIMKY 1 OZTHAKOBOI YacCTOTH.

56. CxnagaHHs B3a€MOINEPIEHIUKYISPHUX KOJIMBAaHb OJHAKOBOI YaCTOTH.

57. 3aTyxaro4i KOJTMBaHHS.

58.Bumymieni konuBaHHs. Pe3oHaHC.

59. PiBustaHs Giry4oi xBuiti. JIoB)XHWHA XBHJTI 1 XBUJTBOBE YHCIIO.

60. YTBOpeHH: cTostuoi XBIIi. PIBHSHHS cTOsIMO0i XBHIII 1 Horo aHaui3.

61. Inrepdepenmuis cBiTia. KorepentHicts. Po3paxyHok iHTepdepeHIiiHOlI KapTHHH BiJ] 2-X KOTEPEHTHHX JDKEPEIL.
62. INpunnun [Notirenca-®penens. Merox 30a @penens. [IpaMoriHiiHHICTS MOMMPEHHS CBITIA.

63. Tlpupomne i nonspusoBane cBitio. [lonspu3ariis cBiTia npu BigOuBaHHI. 3ak0oH bprocrepa.

64. 3axoH Marroca.

65. TeruoBe BUNpoMiHIOBaHHS. AOCOMIOTHO YopHe Tito. 3akoH Kipxroda.

66. 3axon Credana-bombpimana.

67. 3axkoH BiHa 151 TENJI0BOro BUITPOMIHIOBaHHSI.

68. ®oroetext. Bunu poroedexry. PiBusiHus EiiHInTelHA 17151 30BHIIHBOTO (hOTOEPEKTY.

69. Tuck cpitna. Jlocnigu Jlebenena.

70. Epexr Komnrona.

71. Moneni atoma. Jlocaiau Pesepdopaa.

72. Iloctynatu bopa.

73. I'inore3a i ¢popmyna Jlyi ne bpoiins. CrniBBinHOIIEHHs HeBU3HaUeHOCTel [ eii3enodepra.

74. XBunboBa (YHKIA 1 11 cTaTUCTUYHME 3MicT. BracTuBOCTI XBIIb0BOT (hyHKIT.

75. 3aranbhe piBasnHsa Ulpeninrepa i piBusiaas L peainrepa amst cramioHapHUX CTaHIB.

76. AToM BOJHIO B KBaHTOBIH MexaHili. KBanToBi uncna. CepianbHi 3aKOHOMIPHOCTI BUITPOMIHIOBaHHSI aTOMa BOJTHIO.
77. Po3Mo/IisT €NEeKTPOHIB 110 CHEPreTHYHUX PIBHAX B 30HaX. BajieHTHa 30Ha. 30Ha MPOBiTHOCTI. 3a00pOHEHA 30Ha.
78. Meranu (IpOBIJIHUKH), TiENIEKTPUKH 1 HAITIBOPOBITHUKY 3 TOYKH 30py 30HHOI TEOpii TBEPAUX TiJI.

79. BnacHa npoBiJHICTh HAIIBIIPOBIIHHKIB.

80. JloMiIIKOBI HaMiBIPOBIAHKKK N-THITY 1 p-TUIy. JlOMIIIKOBA IPOBIAHICTH HAITIBIPOBIAHHUKIB.

81. KoHtakT HaniBIpoBiJHKKA N-TUITY 1 p-THITy. HamiBnpoBiAHUKOBUI Ji0/1.

82. 3apsn, po3mipu Ta Maca siipa. bynosa spa. Jledext Macu 1 eHepris 38’ 3Ky sijipa.

83. PazmioakTUBHICTh. 3aKOH Pa/ii0aKTHBHOI'O PO3Maay. AKTHBHICTh PajiOaKTHBHOIO €JIEMEHTY.

84. a—pB-iy BUIIPOMiHIOBAHHS. SIepHi peaKiyii.
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10. THOOPMAIIVHI PECYPCH

1.MonysnbHe cepenoBHIle U HaBYaHHS (PO3MIllleHi yci HeoOXi/IHI MaTepiaiy 3 JUCIMILIIHA, B TOMY YUCIIi TECTOBI
3aBIaHHS IS IOTOYHOT'O T4 CEMECTPOBOTO KOHTPOJIIO 3HAHB).

2.EnextponHa 6i0mioTeKa YHIBEpCHTETY.



