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IIporpama HaBYAJIbHOI IUCHUILTIHI
1. Onuc HaBYAJIBHOI JUCIHUIJIIHHU, Ti MeTa, peMeT BUBYAHHSA Ta Pe3yJbTATH HABYAHHS

Onuc qucuumniaing. HaBuanbHa TUCIHMITIIHA HAJICKUTH 10 IUKITY HABYATBHHUX TUCIUIUTIH TPUPOJIHUYO-
HAYKOBOI MiATOTOBKU

IIpeaMeT HaBYAJBHOI IMCHMILTIHN: 3arajibHI BJIACTUBOCTI MaTepii Ta SBUI y HIH, a TAKOX 3aKOHH, 110
KEepYIOTh LIUMHU SIBUIIIAMHU.

Mixaucuuniinapsi 38’s3ku. HaByanpHa nucnurmuniga «OCHOBH KJIAaCHYHOI (PI3MKW» BUBYAETHCS ITICIIS
HaBYAIBHUX JUCHMIUTIH: «MaTteMaTuuHuil anamiz» 1 «J/ludepeHuianbi piBHAHHS);, HapaleiabHO 3
HaBYAJIBHUMHU JTUCIUILUTIHAMU. «AHam3 gaHux» 1 «J{ocimipkeHHs omeparliii Ta METOIW ONTHMI3aliin;
CTBOpIO€ 0a3y JUIsi BUBUCHHS JUCHHILTIHU: «MaTeMaTHIHE MOJICTIOBAHHS.

MeTta HaBYAJIBbHOI AMCUMILIIHM. METO HaBYaIbHOI JUCIUILUIIHU € PO3’SICHEHHS CTYICHTaM 3MICTy
OCHOBHHX IOHSTH Ta 3aKOHIB KJIACHYHOI MEXaHIKM Ta €JIEKTPHUYHUX SBHUIL 1 CHEHU(IKH 3aCTOCYBAHHS
MaTeMaTUKH ISl IXHbOTO OIHCY, & TAKOXK BUPOOJICHHS y CTYJCHTIB 3AaTHOCTI 10 3aCTOCYBaHHS 3aKOHIB
KJIACUYHOT MEXaHIKM Ta CIIEKTPOJWHAMIKH I PO3B’S3yBaHHS HABYAIBHUX 1 MPAKTUYHUX 3aJ]1ad.
YcninHe BUBYEHHS JUCHUIITIHU HEOOXITHO CTyIEHTaM, 1100 OTpUMaTH:

3arajibHi KOMIIETEHTHOCTI:

e 3K 15: 3partHicth 30epiraTu Ta NPUMHOXKYBAaTH MOpPajbHi, KYJIbTYypHi, HAayKOB1 LIHHOCTI 1
TOCSTHEHHS CYCIH1ILCTBA HA OCHOBI PO3YMIHHSI 1CTOPII Ta 3aKOHOMIPHOCTEH PO3BUTKY IPEIMETHOL
obmacti, il Micus y 3arajpHiil CHUCTEMi 3HaHb NPO TPUPOAY 1 CYCHUIBCTBO Ta Y PO3BHUTKY
CYCIJIBCTBA, TEXHIKU 1 TEXHOJOT1H, BUKOPUCTOBYBATH Pi3HI BUAU Ta (GOpMH PyXOBOT aKTHBHOCTI
JUTS aKTUBHOTO BIJIIIOYMHKY Ta BEICHHS 3J0POBOTO CIIOCOOY KHUTTH.

PdaxoBi KOMIIETEHTHOCTI:

e OK 02: 3gaTHicTh BUKOHYBATH 3aBlaHHs, CHOPMYIIEOBaHI y MaTEMaTHIHIN (OpMi.
e OK 13: 3xaTHICTh 3pO3YMITH IIOCTAHOBKY 3aBAaHHs, c(hOPMYIHOBaHY MOBOIO MEBHOI MPEIMETHOI
rajysi, 31iCHIOBATH MOLIYK Ta 301p HEOOXITHUX BUXIAHUX JAHUX.

IIporpamHi pe3y/1bTaTH HABYAHHS .

e PH03: ®opmamizyBati  3amadi, CQOpPMYNIbOBaHI MOBOIO TI€BHOI MPEIMETHOI  Tay3i;
dopmymoBaTH iX MaTeMaTH4HY IIOCTAaHOBKY Ta OOMpaTH palioHaJbHUM METOJ| BHpIIICHHS;
PO3B’sI3yBaTH OTPUMaHI 3a7a4l aHATITHYHUMH Ta YHCEIIbBHUMH METO/IaMH, OI[IHIOBATH TOYHICTH Ta
JIOCTOBIPHICTh OTPUMAHUX PE3yJIbTATIB.

2. IlpepekBi3uTH Ta MNOCTPEKBI3UTH JUCHMILUIIHM (Micle B CTPYKTYpHO-JOriuHiii cxewmi
HABYAHHS 32 BiANOBIIHOIO OCBITHBHOIO MPOrPaMoI0)

IIpepexBizuTn: Matu 0azoBi 3HaHHA 3 aucuumiiH: 1O 01 «Maremarnynmii anamiz» Tta [1O 13
«dudepeniianbHi piBHIHHA».

IMocTpekBi3UTH: HASBHICTH 3HAHb HEOOXIMHUX JUIsi BUBYeHHsS aucuuruiinu: [10 26 «Marematuyne
MOJIEITIOBaHHS».

3. 3MicT HABYAJILHOI AMCIMILTIHI
Jekuiiini 3an9TTH
Pozmin 1. ®i3nyni 0CHOBM MeXaHIKA
1.1 Kinematuka MaTepiaJibHOT TOUKU
1.2 Kinemaruka TBEpAOTO TiJIa
1.3 OcHoBH AUHAMIKA
1.4 Tmmymse

1.5 PoGora Ta eHepris



1.6 EneMeHTH MeXaHIKH TBEPIOTO Tija

Po3min 2. EnexTpocTaTika Ta NOCTIHHMIA eNeKTPHYHUI CTPyM
2.1 EnexTpudHe 1mosie 3apsiiB y BaKyyMi

2.2 EnextpuuHe mosie y pe4oBUHI

2.3 TocTiitHu# €NeKTPUYHUNA CTPYM

Po3gin 3. Enextpomarsetusm

3.1 MarsiTHe 1oJie CTpyMiB

3.2 EnexTpoMarHiTHa iHIyKITis

3.3 PiBusaHHa MakcBesuia

Poznin 4. EnexrpomarHiTHi KOJIMBaHHS Ta XBHTI
4.1 EnexTpoMartiTHi KOJIMBaHHS

4.2 EnexTpoMartiTHi XBuIi

IpakTuyHi 3aHATTA

1. OcHOBHI BenMYMHU Ta PIBHSAHHA KIHEMAaTUKU TOYKH. TaHreHuianbHe, HOpPMaJbHE Ta IIOBHE
NPUCKOPEHHS. 3akoHu Hetorona. OcHOBHE piBHSIHHS pyXy MaTepiajibHOIl TOUKU. PyX mix Ai€ro 3MiHHOT CHITH.

2. Immynsc cucremu. Llentp mac. IMnynbc 1 cuia. 3akoH 30epekeHHs iMmynbcy. Bubyx 1 HempyxHe
3iTkHEeHHs. Po6oTa Ta moTyxHicTh cuiu. Pob6oTa 3MiHHOT crutH.

3. PospaxyHok MoMmeHTy iHepiii. PIBHSHHS quHaMiKu 00epTalbHOTO PyXy TBEPAOIO Tijia.

4. Po3paxyHOK Hampy>XEHOCTI EJNEKTPUYHOTO TOJISA JUCKPETHHX 1 HEMEpPEepBHHUX PO3MOIUTIB 3apsmdy.
Po3paxyHOoK MoTeHLiany eIeKTPUYHOTO MoJis. 3B 130K MK HAPYKEHICTIO Ta MOTEHL1ATIOM.

5. OOuucieHHs eIeKTPUYHUX IOJIIB 3a I0NOMOroro Teopemu ['aycca. Enexrpuune nosue B Ai€IeKTPUKaX.
[TpoBigHuku B enekTpuuyHomy noii. KonaeHcaropu. 3’eHaHHs KOHAeHcaTopiB. EHepris enekTpu4HOro
TOJISL.

6. 3aKOHM €JEeKTPUYHOro CTpyMy. PO3paXxyHOK €NEeKTpHYHUX KUl MOCTiHOTrOo crpymy. Po3paxyHok
MarHiTHUX TOJIB 3a JOMOMOro 3akoHy bio-CaBapa Ta TeopeMu Npo IHMUPKYIALi0. BUsHadeHHS criin
Awmmnepa, 1110 /i€ Ha CTPYMH pi3HOI KOH}Iryparii.

7. OCHOBHHMI1 3aKOH €JeKTPOMarHiTHOi 1HAYyKIil. Po3paxyHok notoky ta EPC Ta iHaykuifHOTO CTpyMmy,
BJIACHOTO MOTOKY Ta 1HAYKTUBHOCTI KOHTYpY.

8. l'apmoniuHi KonmmBaHHi. BracHa dYacToTa KOJMBAJBHOTO KOHTYpY. Da30Bi CHIBBITHOIICHHS Ta
NEPEeTBOPEHHS €HEeprii B ieaIbHOMY KOJMBAJIbHOMY KOHTYpi. BinbHI 3aracarodi KOJMBaHHS B KOHTYPI,
aMILTITY/a Ta YaCTOTA 3aracaroumX KOJIHMBaHb. XapaKTEPUCTUKU 3aracaHHsl.

9. BumyIieHi KOJMBaHHS B KOHTYpi, pe30HAHC. 3MiHHMHA cTpyM. BusHaueHHs omopiB, amrunityn 1 ¢as
CTPYMIB 1 Hampyr Ta MOTYXHOCTEH y KOJ1 3MIHHOTO cTpyMy. EnexkrpoMarHiTHi XxBuji. EnekrpoMartiTHi
XBUJIL.

4. HapuyaabHi MaTepiaiu Ta pecypcu
BbazoBa miTeparypa

1. Bpurinens B.I1., [Togmacos C.O., 3aransna ¢isuka. [ntepaer-pecypc: http://physics.kpi.ua

2. Kyuepyk .M., I'op6auyxk LI., JIymuk I1.I1. 3aransauii kype ¢izuxu. Mexanika, MoJeKyiIspHa ¢i3uka
1 repmonunamika. — K: Texnika, 1999.

3. Kyuepyk LM., I'opbauyk LI., Jlynuk ILII. 3aransuuii kypc ¢izuku. Enekrpuka i marmetusm.— K:
Texnika, 2001.

4. 3apmaui i3 3aranpHOi ¢i3uku. Po3min «Mexanika». Ykman. B.II. bpurinens, O.0. I'yceBa, O.B.
Himapora ta iH., — K.: HTYY «KIII», 2020.

5. 3apaui i3 3araneHoi i3uku. Po3min «Enextpuka i marHetusm». Ykian.: B. I1. Bpurineus, O. O.
I'ycesa, O. B. limapoBa Ta i1. — K.: HTYY «KIIl», 2021.

JlonmomixHa JiTeparypa


http://physics.kpi.ua/

1. Feynman R.P., Leighton R.B., Sands M. The Feynman Lectures on Physics, boxed set: The New
Millennium Edition. — New York: Basic Books, 2011.

2. Kittel C., Knight W.D., Ruderman M.A. Berkeley Physics Course. VVol. 1: Mechanics. — New York:
McGraw-Hill Book Company, 1973.

3. Purcell E.M. Berkeley Physics Course. Vol. 2: Electricity and Magnetism. — New York: McGraw-
Hill Book Company, 1984.

4. Marion J.B. Physics and the Physical Universe. — Hoboken: John Wiley & Sons, 1980.

HaBuyajabHHNH KOHTEHT
5. MeTroanka onaHyBaHHsI HABYAJBHOI IMCUUILTIHM(OCBITHHOI0 KOMIIOHEHTA)

JlekuiitHi 3aHATTS (1eHHA (JopMa HABYAHHSA)

Ne Ha3Ba Temu Jsiekiii Ta nmepeik OCHOBHHX ITUTaHb
3/m (mepenik AMIAKTUYHUX 3ac001B, MOCUIIAHHS Ha JiTeparypy Ta 3aBaanHs Ha CPC)

Jlexuisa 1. Beryn. Mexaniunuii pyx. Cuctema Biiiky. KiHemartuka oOepranbHOro Ta
TUIOCKOTO PYXIB.

Bceryn. Mexaniunmii pyx. Cucrema Bitiky. Kinemaruunuii onuc pyxy. Tpaekropis, mosx i
NepeMilIeHHs], BUAKICTh 1 MPUCKOPEHHs. 3arajibHi pIBHAHHS KiIHEMAaTHKH MaTepiajbHOI TOYKH.
TanrenuianpHe, HOpManbHE Ta TIOBHE NpUcKopeHHs. Kinemarnka obGepransHoro pyxy. Ilmockwmii
PYX TBEpIIOTO Tia.

Jlireparypa: [1], J11.1,1.2,[2],1.1,1.2,1.3,1.4,15, 1.6.

3agaannsa aas CPC. 3nauenHss i3MKM Ui CTAHOBJIGHHS CIIELIajicTa y Traiysi
enekTpoHiku. [Ipukinamy 06epTaabHOTO Ta INIOCKOTO PYXiB y MPHUPOII i TEXHIII.

Jlekuin 2. 3akonu HeroToHa.

OCHOBHI BEJINYMHM JAMHAMIKH: CHUJIA, Maca, IMIyJbC. [HepIianbHi cUCTeMU BIUTIKY. 3aKOHU
Herotona. OcHOBHE PiBHSHHS KJIACUYHOI IMHAMIKH.

Jliteparypa: [1], JT 1.3, [2], 2.3, 2.4.

3asaanns auasa CPC. Mexi 3actocoBHOCTI 3ak0oHIB HeroToHA.

Jleknis 3. 3akon 30epexxeHHs immynbcy. Llentp mac. PoGota 1 MOTYXHICTH CHIIH.
Kinernuna, noTeHuiagbHa 1 MOBHA €HEPris. 3aKOH 30epeKeHHs TOBHOI MEXaHIYHO1 €Heprii.

3akoH 30epexxeHHs immynbcy. Llentp mac. Teopema mpo pyx meHTpa mac. HempykHi
3iTkHeHHs. Bubyx. Pobota 1 moTyxHicTs cuin. KiHeTHuHa 1 HOTEHIiajIbHa eHepris MaTepiaibHOT
TOYKM Ta CHUCTEMH MarepiajJbHUX TOYOK. 3B’SI30K MDXK IMOTEHLIATbHOI EHEPri€l0 Ta CHIIOHN.
IToBHa MexaHiYHa €HEPTis CUCTEMH. 3aKOH 30epeKeHHsI TOBHOT MEXaHIYHOI eHeprii.

Jlireparypa: [1], J1 1.5, 1.6, [2], 3.5, 8.1 — 8.4.

3aaannsa s CPC. PeaktuBHuil asuryH. [leperBopeHHs MexaHIYHOT eHeprii B 1HIII

¢dbopmu eHeprii.

Jlekuisn 4. 3akoH 30epeXeHHS MOMEHTY IMIynbcy. JluHamika oOepTaJbHOrO pyXYy.
O6uncnennst MoMeHTIB iHepuii. KiHeTnuHa eHepris Tija npu o0epTaJbHOMY Ta INIOCKOMY pyXax.

MOMEHT CHIM Ta MOMEHT IMIYJIbCY BIIHOCHO TOYKH Ta BIIHOCHO OCi. PIBHSIHHS MOMEHTIB.
3akoH 30epexeHHs MOMEHTY iMIylbcy. MoMeHT iHepiii. PiBHSHHS AMHaMIKM 00epTaIbHOTO
pyxy TBepaoro Tina. MomeHT iHepiii. OOUnCIeHHS MOMEHTIB 1HEpIli TBEPAUX TiJI, Teopema
[retinepa (I'toiirenca-llITefinepa). MoMeHTH 1HEpIiT OAHOPITHOTO CTEPXKHS, OTHOPITHOTO
JMCKa, OJHOPITHOTO HWTIHAPA Ta OAHOPIAHOI Kymi. KineTnuHa eHepris Tijla mpu o0epTaabHOMY
Ta IJIOCKOMY pyXax TBEPJAOTO Tija.

Jliteparypa: [1], J1 1.7, [2], 2.9, 4.1 - 4.3.

3apnannsa aias CPC. 3actocyBaHHS 3akOHY 30€peKEHHS MOMEHTY IMITYJIbCYy TIPH

opi€eHTallii CynyTHHKIB y ipoctopi. [Tpukiaan o6unciaeHHss MOMEHTIB iHepii TBEpPIUX TiJI.




Jlekuis S. 3akon Kynona. Enexktpoctatuune nosue. Enexkrpocrtarnuna teopema ["aycca.

3akon Kynona. Enexkrpuune nose. HampyKeHICTh 1 MOTEHLIA €IEKTPOCTaTUYHOTO IOJIS.
[Tpunuun cynepno3unii. 3B’s30K MK HaIPYKEHICTIO Ta MOTEHLIAJIOM €J1eKTPOCTaTUYHOIO MOJIS.
[Tone ToukoBoro 3apsiay. CHUiloBi JiHIi Ta €KBIMOTEHIIATBHI MOBEPXHI €IIEKTPOCTATUYHOTO MOJIS.
[ToTik BeKTOpa HANPYKEHOCTI €JIEKTPOCTAaTUYHOro mousisd. EnextpocraTtnuHa teopema ['aycca B
iHTerpanbHii Ta audepeHuianbHii ¢dopmi. PiBasuusa Ilyaccona. Enektpocratmune moe
PIBHOMIPHO 3apsKEHOT KyIli, PIBHOMIPHO 3aps/IKEHOI HECKIHUEHHO JI0BrO1 HUTKU Ta PIBHOMIPHO
3apsIKEHOT IUIOLUHH.

Jliteparypa: [1], JI1 3.1, 3.2, 3.3, [3], Berym, 1.1, 1.5, 1.7.

3apanannsa s CPC. PiBHAHHS CHUIIOBUX JIiHIA eleKTpocTtaTuyHoro mois. [lpuxmanu
00YMCIICHHS €JIEKTPOCTATUYHMX T0JIIB 33 JOMOMOT010 Teopemu ["aycca.

Jlekuis 6. EnexkrpocratnuyHe mone B Ji€JeKTpUKax. EJEKTpocTaTHYHI BIACTUBOCTI
MIPOBITHUKIB.

[Tomstpu3artis AieNeKTPHUKIB, MOISpU3aIliiiHi (3B’ s13aH1) 3apsaau, MOISIPU30BaHICTh. BekTop
SJIEKTPUYHOTO 3MIIlIEHHs, Teopema ["aycca st eJIEKTPUYHOTO TOJIsl IPU HASBHOCTI JIICJIEKTPHKA.
EnexTtpocraruyHe mone Ha MeXli MOMALTY JBOX MAIENEKTPUKIB a00 MeXi MOIITYy IieIeKTPHUK-
BakyyM. EnekTpocTraTHuHi BJIAacTUBOCTI MpoBiAHMKIB. [lone 3apsmkeHOro MpoBiIHHUKA.
I'eneparop Ban-ne-I'paada. Bictps. ExpanyBanHs.

Jlireparypa: [1], JT 3.4, 3.5, [3], 1.12-1.14, 1.15, 1.16.

3apaannsa s CPC. Ilpuknaan oOYNCIEHHS €NEKTPOCTATUYHUX TIONIB y Ji€IEKTPHKAX.
Koakcianpuuit kabens.

Jlexuis 7. Enextpuuna emHicTb. KonneHncaropu. Enepris eneKTpuyHOro mois.

EnextpuuHa eMHicTh, KOHJeHcaropu. Tumu konaeHcatopiB. Ilmockuii, chepuunuii i
IWIIHAPUYHUN  KoHJeHcaTopHu. [lapanmenpHe 1 MOCHIZOBHE 3'€IHaHHS  KOHJEHCATOPIB.
Enextpocraruuna enepris. EHepris enekrpuunoro noss. EHepris cucteMu eIeKTpUYHUX 3aps/IiB.
O06’eMHa TycTHHA €Heprii e1eKkTpuyHoro noss. Enepris, HaKonuueHa y KOHAEHCaTopl.

Jlirepatypa: [1], J1 3.1, 3.5, [3], 1.16, 1.20, 1.25, 2.1, 2.2, 2.4, 2.5.

3aBaanns A CPC. €MHICHMI ekpaH. AKyMYJISITOPH.

Jlexnis 8. [Tocriiinuii enextpuunuit crpym. IlocTiiiHuil enekTpuyHuil CTpyM y 00’ eMi.

Cuna Ta rycruna crpymy. Enexrpopymriitna cuna (EPC). Ctoponni cunu. 3akon Oma amns
OJTHOPIAHOT AUISHKY Kouia. 3akoH OMa JuTst HEOAHOPIHOI JUISHKY Kojia. 3akoH OMa 1 TOBHOTO
kona. Ilotyxuicte crpymy. 3akoH [xoyns-Jlenna. Bektop ryctunu crpymy. 3akoH Oma y
mudepeHnianbHii (MokanpHINH) dopmi. 3akoH Jxoynsa-Jlenna y nudepeHmianbHid (JOKaIbHIN)
dopmi.

Jliteparypa: [1], J13.6, 3.7, [3], 2.1, 2.2,2.3,2.4,2.5, 2.7.

3apanns aasa CPC. J[xepena EPC. Btpara eneprii B eneKkTponpuiaaax BHACTIIOK
HarpiBaHHS.

Jlexuis 9. Kazicrauionapuuii enekrpuunuii crpym. [lpaBuna Kipxroda.
KBazicramionapHuil enekTpuuHuil cTpyM. Po3paxyHOK po3ranykeHHX €JIeKTPUYHUX KiJl.
Byson. 3amkuenwnii koutyp. [lepie npasuno Kipxrodga. Hpyre npasuno Kipxroda.

Jlireparypa: [1], JI 3.8, [3], 2.6.

3aBaanns aas CPC. [Ipuknany po3paxyHKy po3ramyXKeHHX eNEeKTPUYHHUX KiJl.
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Jlexuist 10. [apykiis maraiTHoro nojst. 3akoH bio-Casapa.

[aaykiis MarniTHOTO ToJist. MarHiTHHir MoMeHT. 3akoH bio-CaBapa (bio-CaBapa-Jlamnaca)




JUIsL €IEMEHTY TNPOBITHUKA 31 CTPYMOM, JAJIS €JIEMEHTY 00'eMy 13 3aJ]aHOI0 TYCTHHOIO CTPyMYy Ta
JUISL pyXOMOTO TOYKOBOT'O 3apsay. MartiTHe rmosie Biipi3ka MpsMOro MpPOBiHUKA 31 CTPYMOM Ta
JIOBIOT'0 TPSIMOTO MIPOBIJHHUKA 31 CTPYMOM.

Jliteparypa: [1], J1 3.9, [2], 8.1, 8.2, 8.4.

3apaanns nius CPC. Ilpuknany po3paxyHKy MarHiTHHX IOJIiB 3a JOTIOMOT0I0 3akoHy bio-
Cagapa.
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Jlexuis 11. Teopema l'aycca Ta TeopemMa NHpo NMPKYISALIIO i BEKTOpa MAarHiTHOI
THAYKIIT.

3aMKHEHICTh JiHiM MarHiTHoro mois. Teopema ['aycca s BekTOpa MarHiTHOI 1HAYKINT,
3amucaHa B 1HTErpajbHid Ta nudepeHmiansHiil popmi. Teopema npo HUPKYIALIIO sl BEKTOpa
MarHiTHOI 1HIYKIIii, 3anMcana B IHTErpaibHii Ta nudepeHianbHii ¢popmi. MarHiTHe moJjie Ha oci
KpPYroBOro BHUTKa 31 CTPYMOM, BCEpEIWHI 1J1€aJbHOTO COJICHOila Ta BCEpPEAWHI 1/1eaTbHOTO
TOopoiga. MarHiTHe moJie JOBroro MpsiMoro MpoBiAHKUKA y (GopMi LHUTIHAPA 3aIaHOTO PaiyCy, MO
SIKOMY T€4€ CTPYM 13 33JJaHOI0 TYCTHHOIO.

Jliteparypa: [1], J1 3.10, [2], 8.5, 8.6.

3aaannsa aas CPC. [lpuknaau po3paxyHKY MarHiTHUX MOJIB 3a JOMOMOIOI0 TEOpEeMHU
PO IUPKYJISAIIIIO.

12

Jlekuist 12. MarnitHe niosnie y pedoBuHi. 3akoH Amrepa. Cria Ammiepa ta cuiia JlopeHia.

BekTtop HaMarHiyeHOCTI Ta BEKTOP HANPYXEHOCTI MarHitTHoro mnois. Teopema mpo
IUPKYJAII0 I BEKTOpa HANPYKEHOCTI MAarHiTHOTO MoJiAs. Mar"iTHa CHpUHHSATIMBICTH Ta
MarHiTHa MPOHUKHICTb. MarHeTHku. 3aJOMJICHHS JiHIi MarHiTHOI 1HAYKHii. MexaHi3M cUiI0BOi
Ii1 Mar"iTHOTO TOJs HA MPOBITHHK i3 cTpymoMm. Cuna Amnepa ta cuna Jlopenna. Konryp i3
CTPYMOM y MarHiTHOMY 1oJii. MarHiTHa eHepris B3aeMo/Iii KOHTYpY 3 MarHiTHUM nojieM. PoGota
cliIi AMIiepa IpH nepeMilieHHl POBIIHKKA 31 CTPYMOM y MarHiTHOMY IOJII.

Jlireparypa: [1],J1 3.9, 3.11, [2], 8.2, 8.3, 8.7.

3apaannsa aas CPC. AntudepomarHetuku. Pyx ToO4YkoBOro 3apsiiy B OJHOPITHOMY
MarHiTHOMY MOJIi.
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Jlexuis 13. SIBumie enekrpoMarsitHoi iHAYKIIT. CaMOIHAYKILIS.

SBume enekTpoMarHitHoi iHAykuii. Enekrpopymniina cuna (EPC) impykmii. 3akoH
®apazest 17151 €IeKTPOMArHiTHOI 1HAYKIT (OCHOBHUI 3aKOH €JIEKTpOMAarHiTHoi 1Haykuii). Hanpsam
IHAYKLIIHHOTO CcTpyMy, mpaBwio Jlenna. Buxpose enexktpuune mnoine. Crpymu Dyko.
Camoinaykuis. [HIykTUBHICTD (KoediieHT camoinAyKiii) coneHoina. [locmiioBHe 1 napasnenbHe
3'€eTHAHHS 1HAYKTUBHOCTEN (32 YMOBH BIJICYTHOCT1 B3a€MHOI 1HIYKIIIT).

Jliteparypa: [1], JI1 3.12, [2], 10.1, 10.2.

3asaanns gas CPC. Ctpymu Oyko y TexHiIl.

14

Jlexuisi 14. Enepris maruitHoro nosis. B3aemna innykuis. PiBHsHHg Makcemia.

Eneprisa conenoina 3i ctpymoMm. OG'eMHa rycTMHa eHeprii MarHiTHoro mnojs. B3aemHa
iaaykiis. Ctpywm 3Mimenss. PiBHsHHS MakcBenia B iHTErpaibHIN Ta qudepeHtiaabHii Gopmi.

Jliteparypa: [1], JI 3.12; [2], 10.4, 10.6.

3aBaanns aas CPC. @epurtosuii GuIbTp.
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Jlexkuisi152. BiibHI eeKTpU4HI KOJIMBaHHS.

BinpH1 KoJMBaHHS B i7eaibHOMY KOHTypl. EHepris KoiuBaHb B 17€aIbHOMY KOHTYPI.
JudepenuiaabHe pIBHSIHHS 11€aJbHOTO KOJMBAJIbHOIO KOHTypa (AudepeHlianbHe PpIBHSIHHS
BIJIbHHUX HE3aracarounx eJeKTPUYHHUX KOJMBaHb). BiracHa yacToTa Ta mepioja KoJIuBaHb, GopMyria
Tomcona. BinbHi 3aracatoui konuBaHHs. JudepeHiianbHe piBHAHHS KOJIMBAJIHHOTO KOHTYpa i3
3aracaHHsAM (audepeHuianbHe piBHAHHS BUIBHUX 3aracalouux eJeKTPUYHUX KOoJMBaHb). Yacrora
Ta MEPioJl BUIBHUX 3aracalodyMx KOJIMBaHb IPH BEIMKOMY 1 MaJloMy 3aracaHHi. Kputuunuii omip.
Koedimient 3aracanns. Yac penakcanii. Jlorapupmiuauii nexkpemeHT 3aracanss. J{oOpOTHICTB
KOHTYpa. 3B'I30K JOOPOTHOCTI KOHTYpa 3 BITHOCHOIO 3MIHOIO CHEpTii.

Jliteparypa: [1], J14.1,4,4; [2], 12.1.




3agaannsa g CPC. Amanoris MK BUIBHUMH €ICKTPUYHUMH Ta MEXaHIYHUMU

KOJMBaHHSIMHU.
Jlekuis 16. Bexropsi miarpamu. 3akoH Oma Jyist SMiHHOTO CTPYMY.

16 PeakTuBHMIT 1HAYKIIWHWA omip (IHIAYKUIMHWA omip). PeakTuBHMI €MHICHHMIA OTip
(emHicHu# omip). BekTopHi miarpamu Juis Koja 3MIiHHOTO cTpyMy. 3akoH Owma ajisg 3MiHHOTO
cTpymy. 3cyB (a3 mix cuioto crpymy Ta EPC reneparopa mpu BUMYIIEHUX KOJHMBAHHIX Y
nociigoBHOMY RLC-konHTYpi. [ToBHUY omip (iMmenaHc).

Jlireparypa: [1], J14.5; [2], 12.2.
3aBaanns aas CPC. Tpudaszuuii cTpym.
Jlekuis 17. Bumymieni e1eKTpu4HI KOJIMBAaHHS.

17 HudepeHiianbHe  piBHSHHS  BUMYIIEHUX  CIEKTPUYHUX  KOJIMBaHb.  Po3B'S30K
nudepeHIliabHOTO PIBHSHHS BUMYIICHUX EICKTPUYHHMX KOJIMBaHb y IOCTIAOBHOMY KOHTYPI.
[lepexiguuii mporec i crarionapHi konuBaHHs. [IOTYKHICTh, SiKa BUAUIAETHCSA Yy KOJI 3MIHHOTO
cUHycoifnanpHOro cTpymy. Jlitoui (edexkTuBHI) 3HAYEHHS CUJIM CTPyMy Ta HAOpyra Ais
CHUHYCOIambHOTO CTpyMy. Pe3oHanc y komi 3MiHHOTO cTpyMy. Pe3onancHa wyactota Ta
PE30HAHCHI KPHBi BUMYIIEHUX KOJHMBAHb CTPYMY Y TOCIIIOBHOMY KOHTYpi. Pe3oHaHncHa yacTora
Ta Pe30HAHCHI KPUBI BUMYIICHUX KOJMBAHb HAIIPYTH Ha KOHICHCATOP1 Y MOCTIIOBHOMY KOHTYPI.
BusnayeHHs MOOPOTHOCTI KOHTypa IO pPE30HAHCHHUX KPHBHX HANpyrd Ha KOHACHCATOPI.
BusnadyeHHs JOOPOTHOCTI KOHTYpa 10 PE30HAHCHUX KPUBHUX CHUIIH CTPYMY.

Jlirepatypa: [1], J1 4.6; [2], 12.3.
3agaanns 1jst CPC. I'eneparopu EPC 3MiHHOTO CTpyMY.
o Jlexuis 18. XBuiboBe piBHsAHH. [I10CKa MOHOXpOMAaTHYHA XBUJISL.
1 -

XBuiboBe piBHAHHA. [110CcKa MOHOXpOMaTHYHA XBUJIS. 3B'I30K MK MOAYJISIMU BEKTOPiB E
o

1 H y miockifi MOHOXpOMAaTHYHIA XBHJi. XBWJIbOBE 4MCIO0. XBUIbOBUN BekTOp. IIBHAKICTH
MOLIMPEHHS eNeKTPOMAarHiTHOI XBUJl y cepepoBuili. IIBHAKICTH CBiTIA y BakyyMmi. 3B'd30K
MOKa3HUKA 3aJIOMJICHHS 3 J1eeKTPUYHOIO 1 MarHiTHOIO MPOHUKHOCTAMHU cepenoBuia. O6'emHa
rycTuHa eHeprii enmektpomarHiTHoi xBuii. Bekrtop [loitHTinra (Bextop YwmoBa-IloifHTiHra).
IHTEeHCHBHICTD esleKTpoMarHiTHOI XBWil. O0'eMHa IrycTHHA IMITYJIbCY €JIEeKTPOMArHiTHOI XBHIIL.
Tuck enekTpoMarHiTHOI XBUJIl Ha TOBEPXHIO.

Jliteparypa: [1], J14.7; [2], 14.1.

3apaanns aaa CPC. Chepuuna enekTpoMarHiTHa XBUIIS.

IIpakTH4Hi 3aHATTA

Ha3zBa npakTUYHOTO 3aHATTS Kinbkicth ayn. roaux

OcCHOBHI BeTMYMHU Ta PIBHSHHSA KIHEMAaTUKH TOYKU. TaHTEHIIaTbHE, 2
HOpMaJIbHE Ta ITOBHE NMPUCKOPEHH:. 3akoHU HproToHa. OCHOBHE
PIBHSAHHA pyXy MaTepiajabHOi TOUkH. Pyx miJ Ai€ro 3MIHHOT CHITH.
3aBnaHHs I ayauTopHoi podortu: [4] NeNe 1.1, 1.9, 1.23, 1.30, 1.36,
1.40, 1.45, 1.53, 1.59, 1.60, 1.63, 1.65, 1.68, 1.71, 2.8, 2.18, 2.33, 2.37,
2.42,2.47.

Imnynee cucremu. Llentp mac. Immynbe 1 cuna. 3akoH 30epeXeHHS 2
iMynbey. BuOyx 1 HenpyxHe 3iTkHeHHs. PoGoTa Ta MOTYXHICTh CHIIH.
Po6ota 3MiHHOT cuiy.

3aBmaHHs I ayauTopHoi pobotu: [4] NeNe 2.70, 2.72, 2.73, 2.75, 2.78,
2.79,2.81,3.3,3.5, 3.15, 3.17, 3.25, 3.35, 3.42, 3.39, 3.43, 3.54, 3.66.

Po3paxyHok MoMeHTy iHepiii. PIBHSAHHS TuHaMIKU 00epTaIbHOTO PyXy 2
TBEPJIOTO TiJa.




3aBmaHHs I ayauTopHOi pobdotu: [4] NeNe 4.3, 4.7, 4.10, 4.19, 4.26,
4.29, 4.38,4.40,4.43, 4.45, 4,53, 4.58.

Po3paxyHOK HampyXeHOCTiI €NEeKTPUYHOTO TOJS JAUCKPETHHX 1
HEMEPEepPBHUX  PO3MOALIIB  3apsay. Po3paxyHOK — MOTEHIaly
EJIEKTPUYHOTO TOJIsI. 3B’ 30K MK HAIIPY)KEHICTIO Ta MOTCHIIIAIOM.
3aBnaHHs i ayauropHoi podoru: [5] NeNe 1.2, 1.3, 1.4, 1.5, 1.7, 1.8,
1.9,1.10,1.11,1.12,1.16, 1.17, 1.21, 1.25, 1.27, 1.31, 1.32, 1.34, 1.35,
1.39.

OOuucieHHs] eNEeKTPUYHMX IIOJMIB 3a JONOMOrolw Teopemu [aycca.
Enextpuune nosne B pierekTpukax. [IpoBiTHUKY B eNEKTPUYHOMY TOJI.
Konnencaropu. 3’enHaHHsS KOHAEHcCATOpiB. EHepris eneKTpuIHOro
OIS

3aBmaHHs 1 ayauTopHoi poootu: [5] NeNe 1.37, 1.41, 1.43, 1.46, 1.51,
1.53,2.2,2.4,2.6,2.12,2.13,2.14, 2.15, 2.26, 2.30, 2.46, 2.48.

3aKOHM ENeKTPUYHOTO CTpyMy. PO3paxyHOK €NeKTPHUYHHX  Kill
MOCTIHHOTO cTpyMy. Po3paxyHOK MarHiTHHX IIOJIIB 3a JOIOMOTOIO
3akoHy bio-CaBapa Ta TeopeMu po HUPKYJISIIIO.

3aBmanHs g ayaurophoi pooorm: [5] NeNe 3.1, 3.2, 3.7, 3.8, 3.13,
3.22, 3.24, 3.52, 3.55, 3.57, 3.58, 3.61, 4.2, 4.7, 4.10, 4.14, 418, 4.21,
4.28,4.32,4.36, 4.41, 4.48, 4.52, 4.56.

OCHOBHUH 3aKOH €NeKTpOMarHiTHoi iHAyKIii. Po3paxyHOK MOTOKYy Ta
EPC Ta iHAyKIIHHOTO CTpyMy, BJIACHOTO IOTOKY Ta IHIYKTHBHOCTI
KOHTYPY.

3aBmaHHs I ayauTopHoi pobdotu: [5] NeNe 5.1, 5.6, 5.15, 5.21, 5.26,
5.33, 5.47.

l'apmoHiuHi KonMBaHHA. BracHa dYacToTa KOJMMBAJIBHOTO KOHTYPY.
@a30Bi CHIBBIIHOIIEHHS Ta IEPETBOPEHHS €HEeprii B iJealbHOMY
KOJMBAJIbHOMY KOHTYpi. BuibHI 3aracaroui KOJMBaHHS B KOHTYpI,
aMIUTITyAa Ta YacToTa 3aracaloyux KOJHMBaHb. XapaKTEPUCTUKU
3aracaHHsl.

3aBnanus I ayauTopHOT poboTH: [5] NeNe NeNe 7.1, 7.5, 7.6, 7.8, 7.10,
7.15,7.19 — 7.26.

BuMmymieni KojuBaHHA B KOHTYpl, pe30HaHC. 3MIHHUH CTpyM.
BusHnaueHHs onopiB, aMILIITYA 1 (a3 CTpyMiB 1 HAIPYT Ta MOTYKHOCTEN
y KOJIi 3MIHHOTO CTpyMYy. EnekTpoMaruiTHi XBUJIi.

3aBmaHHs s ayAuTOopHOI podoTu: [5] NeNe 7.27, 7.31, 7.34, 7.35, 7.38,
7.39,7.41,7.43,7.48, 7.53, 7.55, 7.57.

Camocriiina po6oTa cTyaeHTa

HazBa Temu, 1110 BUHOCUTBCS Ha CaMOCTIHHE OTIPAIFOBAHHS

Kinekictes rogna CPC

3Ha4yeHHs (i3UKM U1 CTAHOBJICHHS CIIEI[iaIiCTa y Tayly3i eNeKTPOHIKH.
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[Tpuknaan 00epTanbHOrO Ta MIOCKOTO PYXiB Y IPUPOAL i TEXHIL.

Mexi1 3acTocoBHOCTI 3aKk0HIB HproToHA.

PeaktuBHUI 1BUTYH.

[lepeTBOpeHHs MeXaHIYHOI €Heprii B 1HII (popMH eHeprii.

3acTocyBaHHS 3aKOHY 30€peKEHHS MOMEHTY IMIYJbCY MPH Opi€HTAamii
CYNyTHHUKIB y IPOCTOPI.

[Mpuknanu 0OYMCIIEHHS MOMEHTIB 1HEPIIil TBEPIUX TiI.

PiBHSIHHS CHJTOBUX JIIHIM €IEKTPOCTATHYHOTO TTOJIS.

[Tpuknagn OOYHMCICHHS €JIEKTPOCTATMYHHX TOJIB 32 JIOIOMOTOIO
TeopemH ['aycca.

W (W W W [ Wwww




10 | Ipuxnaan oOYHCICHHS €IEKTPOCTATUYHUX IOJIIB y JieNEeKTPUKAX. 3
11 | KoakcianbHuii kabenb. 3
12 | €mHicHUIA eKpaH. 3
13 | Axymynsropu. 3
14 | xepena EPC. 3
15 | Brpara eHeprii B enekTponpuiaax BHACIIIOK HArpiBaHHS. 3
16 | Ipuxnaau po3paxyHKY pO3TadyKeHUX €ICKTPUYHUX KiJI. 3
17 [Mpuknagu po3paxyHKy MarHiTHHX IIOJIB 3a JONOMOTOI0 3akoHY bio- 3
Cagapa.
18 HpI/IKJ'IaI[I/I‘ PO3paxyHKy MarHiTHHX IOJIiB 3a JIOIIOMOTOI0 TEOPEMH IIPO 3
UPKYJIAIIFO.
19 | AnTtHdepoMarneTuku. 3
20 | Pyx TOouKOBOrO 3apsay B OJHOPITHOMY MarHiTHOMY TIOJI. 3
21 | Ctpymu @yKo y TEXHIIl. 3
99 Amnanoris  MDK  BUIBHMUMH  €JIEKTPUYHUMHM Ta  MEXaHIUHUMHU 3
KOJINBaHHSIMH.

ITosriTuka Ta KOHTPOJIB
7. IloJiTMka HABYAJIBHOI JMCUHUILTIHN (OCBITHHOI0 KOMIIOHEHTA)

Cucrema BHMOT, SIK1 CTAaBJIATHCSA nepea CTyaCHTOM:

e BigBigyBaHHS JEKIIMHUX Ta NPAKTUYHUX 3aHATh € OOOB’SI3KOBOIO CKJIQJOBOK BHBYEHHS
marepiainy.

e Ha 3ansarTsax 3Byk Ha TenedoHax Mae OyTH BIOKIIOYEHMH (Moke OyTH aKTHMBOBaHMM
BIOpOpEeXHMM); KOXEH CTYACHT TOBHHEH MAaTH BJACHUH 30IIUT, B SIKOMY IIHIIE KOHCIEKT;
JI03BOJISIETHCS. BUKOPUCTAHHSI CTYAEHTaMH HOYTOYKiB, Tese()OHIB, TUIAHIIETIB Ta 1HIIUX TaKETiB
JUTs ieperysiny (aiiiiB 3 HaBYaIbHUM KOHTEHTOM, Ha/IaHUM BHKJIAZaueM.

e Heo0xiHOI0O yMOBOIO JOMYCKY CTYAEHTA J10 3aJliKy € BUkoHaHHs MKP.

e MKP BHUKOHY€eThCS Bil pyKH Ha JIUCTKaX Gopmary A4 Ta MICTUTh: JaTy BUKOHAHHS, MIPi3BUILE Ta
IM’sl  cTyleHTa, Ha3By poOOTH, YMOBY 3ajadi, pO3B’S30K 3ajayi, NPHUKIaJd BUKOHAHHS
PO3paxyHKIB 13 BKa3aHUMH y MPOMDKHHMX BHUKJIAJIKaX 1 Y KIHIIEBOMY pe3yibTaTi pO3MIpHOCTIMHU
(g KOKHOT (OPMYSH JTOCTaTHHO HABECTH IO OJHOMY IPHUKIIAAY), 3alOBHEHI TaOJIWYKH 3
pe3ysibTaTaMi 004KCIIeHb, BAKOHAHI HAa MUTIMETPOBOMY marepi rpadiku (61511 KoxHOI oci rpadika
Mae OyTH BKa3aHa (Di3MUHA BETMYMHA 1 BiJNOBIIHI OJUHMIII BUMIPIOBAHHS, a TAaKOX MpPOIMKCaHa
yCsl TIKana).

e MoaynbHi KOHTPOJIbHI POOOTH MHUIIYTHCS CTYIEHTAMU CaMOCTIHHO Ha MPAKTUYHUX 3aHATTAX 0e3
3aCTOCYBaHHS TOTIOMDKHHUX 3ac001B (MOO1/TbHI Tene(oHH, MIAHIIETH Ta 1H.).

e VYci nucbMoBI poOOTH BHUKOHYIOTBCS CTYJIEHTOM caMOCTiiiHO. Jlyis migTBepIKeHHS (akTy
CaMOCTIMHOTO BUKOHAHHS Oy/b-fKOI MUCbMOBOi pOOOTH CTYAECHT MAa€ BMITH YCHO HOSCHUTH T€,
10 BIH HAIHCAaB.

8. Buau KOHTPOJIIO Ta PeTMHIOBA CHCTeMa OLiHIOBAHHA pe3y/bTaTiB HaBuyaHHs (PCO)

1.PediTHHT CTyneHTa 3 KpPEAUTHOIO MOXYJIsA pO3paxoBYeThcs 3a mKanow Ry = 100 OGams,
craproBa mmKama Rc = 60 OaniB. CTtapTOBHMI PEHTHHI BH3HAYAETHCS IMPOTATOM CEMECTPY 3a
pe3yJIbTaTaMu:



— po6oTu Ha 18 MpaKTHYHUX 3aHATTSX;
— BUKOHaHHSA 1 MonynbHOT KOHTpOJIbHOI pobotu (MKP)

2. Kputepii HapaxyBaHHS OaliB.

2.1. [IpakTuyHi 3aHATTS:
— IpoAYKTHBHICTH poboTtu 10 1,0 6., Bchoro 18x1,0 = 18 6;

2.2. MKP:
— BUKOHAHHSA BCIX 3aBJaHb 0€3 MOMMJIOK 1 3 ITOSICHEHHAMU — 42 0;
— BukoHaHHd He MeHIIe 80% 3aBmaHp 0€3 ICTOTHUX IIOMIJIOK — 33 O;
— BukoHaHHs 60% 3aBaaHb 0€3 MOMUJIIOK, SIKi CIOTBOPIOIOTH Pe3ynbTat — 25 0;
— BuKOHaHHs 60% 3aBAaHb 3 TOMUIIKAMH, K1 CIIOTBOPIOIOTH pe3ynbTat — 15 0;
— poboTa BUKOHAHA, aJie PO3B’SI3KH 3aBJaHb He JoBe/eHi 10 Kinms — 10 6.

3. YMoBoOWO mepioi arectanii € OTpUMaHHsA HE MeHIe 9 OaimiB. YMOBOI Jpyroi artecTarii —
oTpuMaHHs He MeHIe 24 6aniB, BukoHaHHd MKP (Ha yac aTecrariii).

4. YMoBo10 Aomycky 1o 3aniky € Hanncana MKP 1 craproBuii peiitunr ve menme 30 6atiB.

5. Ha 3aniky cTyieHTH BUKOHYIOTH 3aJ1iKOBY KOHTposibHY poOoTy (3KP). Koxen 3amikoBuii OijeT
MICTUTh OJIHE TEOPETUYHE 1 TPU NPAKTHUYHI 3aBAaHHs. TeopeTuyHe 3aBIaHHA OLIHIOEThCA B 10
OastiB, KO>kHE MpakTH4HE B 10 0ajiB 3a TAKUMH KPUTEPISIMHU:

1. «BigMiHHO», TIOBHa BIANOBiAb, HEe MeHme 90% mnorpiOHOI iH(opMmarlii (MOBHE,
Oe3moMWIKOBe po3B’si3yBaHHs 3aBraaHHs) — 10-9 OamiB (TeopeTwune 3aBraHHs) ado 10-9
0aniB (IpakTUYHE 3aBJAAHHS) ;

2. «1100pe», T0CTaTHRO TIOBHA BIANOBiAb, HE MeHIIe 75% moTpibHOoi iHpopMarltii abo He3HauHi
HETOYHOCTI (TIOBHE pO3B’A3yBAaHHs 3aB/laHHS 3 HE3HAYHUMHU HETOYHOCTSAIMHU) — 8-7 1 8-7
0aJiB, BIAMOBIIHO;

3. «3aJI0BUILHO», HEMOBHA BIJMNOBiIb, HEe MeHie 60% mnoTpiOHOT iH(MOpMalii Ta gesKki
MOMUJIKY (3aBJAaHHS BUKOHAHE 3 ICBHUMH HEJIOIIKaMM) — 6-5 1 6-5 Ganis;

4. «He3aJI0BUIHLHOY, BIJINOBIIb HE BIAMOBIA€ YMOBAM 0 «3aJI0BUIBHO» — () GaiB.

6. Cyma crapToBux OaniB Ta OasliB 3a €K3aMEHAIlIiiHY KOHTPOJbHY pOOOTY MEPEeBOIUTHCS O
3aJI1IKOBOT OI[IHKH 3T1HO 3 TaOIUIIEIO:

bami: Ominka
ctapToBuil peTuHT R + 6anu 3a 3KP
100...95 Bigminzo
94...85 Hyxe nobpe
84...75 Hobpe
74...65 3a10BUIBLHO
64...60 JloctaTHbO
Meuie 60 He3anoBuipHO
€ HezapaxoBaHa MOJYJIbHA KOHTPOJIbHA poOO0Ta abo
oo . He nonymeno
crapToBuid pedTuHr MeHIe 30 6aniB




PoGouy nporpamy HaB4YaabHoi aucuuiLting (Cuiaaodyc):
CkJ1aieHo cTaplIiM BUKIIagadeM Kadeapu 3arainbpHoi ¢izuku 3a0yroro Apremom ['ennaaiiioBuyem
YxBaJjieno kadeaporo npukiaaHoi MareMaTtuku (mpotokost Ne 14 Bin 13.05.2026 p.).

Iorox:xeno MetoanuHOO KoMiciero DakynbTeTy MPOrpaMHHMX CHCTEM Ta IMPHKIAIHOI MaTeMaTHKH
(mpoTokon Ne 11/2026 Bix 22.05.2026 p.).



