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IIporpama HaBYAJIbHOI Y CHUTLTIHI
1. Onuc HaBYAJIBHOI JUCIHUIJIIHHU, Ti MeTa, peMeT BUBYAHHSA TA Pe3yJbTATH HABYAHHS

Onuc gucuumutinm. [1iq 9ac HaBYaHHS CTYIEHTH O3HAWOMIISTHCS 3 OCHOBHUMH IOHATTSIMU Ta 3aKOHAMH
¢izuku. Ha mnpakTHYHHX 3aHATTSAX CTYAEHTH HABUATHCS BHPIIIyBAaTH MNPAKTHYHI 3a/1adi, 30Kpema
3aCTOCOBYBaTH (hi3WYHI 3aKOHHM JIJIs1 IKICHOTO Ta K1IJIbKICHOTO OIKCY SIBUIIL Ta TPOIIECIB, IO BiA0YBAIOTHCSA
y ¢i3nuHnx cucremax. Ha naboparopHUX 3aHATTAX CTYIEHTH HABYATHCS MPOBOJUTH €KCIIEPUMEHTAIbHI
JOCITI/PKEHHS, O/ICP)KYBaTH M aHaNi3yBaTH pe3yibTaTH BUMipioBaHb. Ilepen0adeHo KOHTPOIb SKOCTI
OTPUMAaHUX 3HaHb Y BUTJISIII MOTYJIBHUX KOHTPOJIBHUX POOIT.

IIpeaMeT HaBYAJBHOI IMCHMILTIHU: 3araJibHI BJIACTUBOCTI MaTepii Ta SBUI y Hil, a TAKOX 3aKOHH, ITI0
KEepYIOTh LIUMHU SIBUIIIAMHU.

Mixaucuuniinapsi 38’sa3ku. Hapuansna auciumuiina «@izuka. Yactuna 1» BUBUa€eThCS MapayiesibHO 3
HABYAILHUMU TUCIUIUTIHAMU «AHATITHYHA TeOMETpis» 1 «MaTeMaTHUHUN aHai3» Ta CTBOPIOE 0azy Juis
BUBYCHHS JHCIMIUIIH IHUKIY TpodeciiHol MAroTOBKH, TakuX sAK «Di3uuHi OCHOBHU EIEKTPOHIKHY,
«OcHoBu MeTpororii» 1 «Teopist eneKTPUIHUX KiD».

Mera HaBYaJbHOI JMCUHMIUIIHU. MeTOI0 HaBYAJIBbHO! JUCIUILIIHU € PO3’SICHEHHSI CTYACHTaM 3MICTY
OCHOBHUX IIOHSTh Ta 3aKOHIB KJIACUYHOI MEXaHIKH Ta CJIEKTPUYHUX SBHI 1 crienu]iku 3acTOCyBaHHS
MaTeMaTHUKH ISl IXHOTO OIHCY, & TAKOXK BUPOOJICHHS y CTYJCHTIB 3AaTHOCTI 10 3aCTOCYBaHHS 3aKOHIB
KJIACUYHOT MEXaHIKM Ta CIIEKTPOJWHAMIKH JUISi PO3B’S3yBaHHS HABYAIBHHUX 1 MPAKTUYHUX 3a]1ad.
YcninHe BUBYEHHS JUCHUILITIHU HEOOXITHO CTyIEHTaM, 1100 OTpUMaTH:

3arajibHi KOMIIETEHTHOCTI:

e 3K 01: 3paTHiCTh 3aCTOCOBYBATH 3HaHHS y IPAKTUYHUX CUTYaIlIsX.
PaxoBi KOMIIETEHTHOCTI:

e OKO03:3xarHicTh iHTErpyBaTH 3HAHHA (QYHAAMEHTAIBHUX pPO3IUTIB (Gi3MKH Ta Ximil i
PO3YMiHHS MPOLIECIB TBEPAOTUIbHOI, ()YHKIIOHAIBHOI, KBAHTOBOI Ta €HEPreTUYHOI €JICKTPOHIKH,
€JICKTPOTEXHIKH, TEOPii MOJIA.

IIporpamMHi pe3y/ibTaTH HABYAHHS:

e [IPH O01: OnucyBaTu mpUHIUN Aii 32 JOMOMOTOK HAyYKOBHMX KOHIEMIIiH, Teopili Ta METOAIB Ta
NEepeBipATH pe3yiabTaTH IMPH MPOEKTYBaHHI Ta 3aCTOCYBaHHI MpUIIAMiB, MPHUCTPOIB Ta CUCTEM
€JIEKTPOHIKH;

e [IPH 03: 3naxoautu pilieHHS TNPaKTUYHUX 330a4 EJIEKTPOHIKM IUISXOM 3aCTOCYBaHHS
BIJIMOBIIHUX MOJIENEH Ta TeOpid eNeKTPOAMHAMIKH, aHATITUYHOI MEXaHIKH, €JIEKTPOMarHeTU3My,
CTaTUCTUYHOI (P13UKHU, PI3UKH TBEPAOTO Tija.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH JUCHMILUIIHM (Micue B CTPYKTYPHO-JIOTiuYHiii cxemi
HABYAHHS 32 BiANOBIIHOI0 OCBITHBHOIO POrPaMoI0)

IIpepexBizuTn: matu 6a3oBi 3HaHHA 3 aucuuioiiHn 30 11 «Maremaruuynuii anamiz» ta 30 12
«AHaJITUYHA TEOMETPISI».

IocTpekBi3uTH: HASBHICTH 3HAHb HEOOXiAHUX [T BuBUeHHs nuciuiutid 110 01 «OcHoBU MeTpomoriin,
1O 02 «®i3uuHi ocHOBU eneKTpoHiku», [10 05 «Teopis eneKkTpUuHUX KUT».

3. 3MicT HABYAJILHOI AMCIMILTIHI
Jekuiiini 3aHATTA
Pozmin 1. ®i3nyni 0CHOBH MeXaHIKA
1.1 Kinematuka MaTepiaJibHOT TOUKH
1.2 Kinemaruka TBepJI0ro Tija
1.3 OcHoBH TUHAMIKH

1.4 Tmmysse



1.5 PoGota Ta enepris

1.6 EnemeHTH MeXaHiKH TBEPAOTO Tila

1.7 OcHoBH cnerniaabHOT TEOpPii BITHOCHOCTI
Po3min 2. EnexTpocTaTika Ta NOCTIHHIA €IeKTPHYHUA CTPyM
2.1 EnexTpudHe 1ose 3apsiiiB y BaKyyMi
2.2 EnextpuuHe 1osie y pe4oBuHI

2.3 IocTiitHU# eNeKTPUYHUN CTPYM

Po3gin 3. Enextpomarsetusm

3.1 MarsiTHe 1oJjie CTpyMiB

3.2 EnexTpomarHiTHa 1HIYKIIis

I[pakTu4Hi 3aHATTHA

1. OcHOBHI BeIMYMHM Ta PIBHSAHHA KIHEMAaTUKW TOYKMU. TaHTeHIialbHEe, HOpPMajbHE Ta IIOBHE
PUCKOPEHHS.

2. 3axonu HproroHa. OCHOBHE pIBHSIHHS pyXy MaTepiajibHOi TOUKU. PyX mig Ji€ro 3MiHHOT CHUJIH.

3. Immynec cucremu. Llentp mac. Immynbc i cuna. 3akoH 30epekeHHs iMIyiabCy. BuOyx i HempyxHe
31TKHEHHS.

4. Pobora Ta noTyxHicTh cuiu. PoboTa 3MiHHOT CHIIH.

5. PospaxyHok MoMeHTY iHepilii. PIBHSHHS quHaMiKu 00epTalbHOTO PyXy TBEPAOIO Tijia.

6. IleperBopenHs JlopeHIa Ta HACIIIKH 3 HHUX. PENATHBICTCHKHI 3aKOH IEPETBOPEHHS IIBUIKOCTEH.
['pannuHicTh MBUAKOCTI C. PenatuBicTChKHl iMiynbc. PIBHSHHS pyXy peNsSTUBICTCHKOI YaCTUHKH.
Kinernuna eneprist peisiTuBicTChKO1 yacTUHKU. CIIBBIAHOIIEHHS MK MacOIO Ta EHEPTi€I0.

7. Po3paxyHOK HaIpy>KE€HOCTI eJIEKTPUYHOI0 OIS JUCKPETHHUX 1 HEEPEPBHUX PO3MOALIIB 3apsLy.

8. Po3paxyHOK MOTeHIIaTy eIeKTPUIHOTO OIS, 3B’ I30K MK HAIPYKEHICTIO Ta MOTEHIIIaIO0M.

9. OO6uucneHHs eJIeKTPUYHUX IOJIiB 3a I0IIOMOror0 Teopemu ['aycca.

10. EnextpuyHe mosie B JienekTpukax. [I[poBiTHIKY B €JIEKTPUIHOMY ITOJII.

11. KonneHncaropu. 3’€JHaHHS KOHJIeHCATOpiB. EHEpris eNeKTpUYHOro moJis.

12. 3aKOHM €NEKTPUIHOTO CTPyMY. PO3paxyHOK €IeKTPHYHHX KiJl TOCTIHHOTO CTPYMY.

13. Po3paxyHOK MarHiTHUX HOJIIB 3a JOTIOMOr oo 3akoHy bio-CaBapa Ta TeopeMu Npo HUPKYIIALIIO.

14. BuznauenHs cuiid AMIiepa, 1o Ji€ Ha CTPyMU pi3HOT KOH(irypariii.

15. OcHoBHUII 3aK0H enekTpoMarHiTHoi 1HayKuii. Po3paxynok notoky Ta EPC Ta inaykuiitHoro crpymy,
BJIACHOT'O NOTOKY Ta 1HAYKTUBHOCTI KOHTYDY.

4. HapuajbHi MaTepiaiu Ta pecypcu
bazoga miteparypa

1. Bpwurinens B.I1., [Tommacos C.O., 3aransHa dizuka. [aTepaer-pecypc: http://physics.kpi.ua

2. Kyuepyk .M., I'opbauyk LI., JIymuk I1.I1. 3aransamii kype ¢isuku. Mexanika, MoJeKyssipHa (i3uka
1 Tepmoaunamika. — K: Texnika, 1999.

3. Kyuepyk .M., I'op6auyk LI., Jlynuk IL.II. 3aransamii kypc ¢izuku. Enekrpuka i maraetusm.— K:
Texwnika, 2001.

4. 3amaui 13 3aranpHOi (izuku. Pozmin «Mexanikay. Yxman. B.II. Bbpurinens, O.0. I'yceBa, O.B.
Himaposa Ta in., — K.: HTYY «KIII», 2020.

5. 3amaui 13 3aranpHOi ¢izuku. Po3min «Enextpuka i marnetusmy». Ykman.: B. I1. bpurinens, O. O.
I'ycea, O. B. limapona Ta in. — K.: HTYVY «KIIl», 2021.

JlonomixkHa JiTeparypa

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. Vol. 1: Mechanics. — New York:
McGraw-Hill Book Company, 1973.
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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.

HaB4yajJgLHMii KOHTEHT
5. Meroanka onaHyBaHHS HABYAJbHOI IMCUMILTIHM(OCBITHHOI0 KOMIIOHEHTA)

Jlekuiiini 3aHATTA (1eHHA opMa HABYAHHS)

Ne Ha3Ba Temu Jsiekiii Ta nepesik OCHOBHHX ITUTaHb
3/m (mepenik TUIAKTUYHKUX 3ac001B, TOCHIIAHHS Ha JIiTepaTypy Ta 3aBaanHs Ha CPC)

Jlekuisi 1. Bcryn. Mexaniunuii pyx. Cucrema BiJIiKy.

Beryn. Mexaniunmii pyx. Cucrema Bimiky. Kinematuunuit onuc pyxy. Tpaekropis, misx i
NepeMilIeHHs, IIBUAKICTD 1 MPUCKOPEHHS. 3arajibHi pIBHAHHS KIHEMAaTHKU MaTepiadbHOT TOUKH.

Jlireparypa: [1], JT 1.1,[2], 1.1, 1.3,1.4.

3agaannsa aas CPC. 3nauenHss Gi3UKKM Ui CTAHOBJICHHS CIIEIiajiicTa y Talrysi
SNEKTPOHIKH.

Jlekuis 2. Kinematuka 06epTaabHOTO Ta IIOCKOTO PYXIB.

TanrenmianpHe, HOpMaJbHE Ta IMOBHE NpHUCKOpeHHs. KiHemarnka o0OepTaabHOrO pPyXy.
[Tnockuit pyx TBepAOTO Tija.

Jlirepatypa: [1],J1 1.2, [2], 1.2, 1.5, 1.6.

3agaanns aas CPC. [Ipuknaau 06epTalbHOTO Ta IIOCKOTO PYXiB Y IPUPO/L W TEXHILI.

Jlekuin 3. 3akonu HeroToHa.

OCHOBHI BeJIMYMHU AMHAMIKHU: CHJIa, Maca, IMITyJbC. [HepIiaibHi CHCTeMH BIUTIKY. 3aKOHH
Hrerotona. OcHOBHE piBHSIHHS KIACUYHOI JUHAMIKH.

Jireparypa: [1], JI 1.3, [2], 2.3, 2.4.

3asaanns auas CPC. Mexi 3actocoBHOCTI 3ak0HIB HeroTOHA.

Jlekuis 4. 3akoH 30epexxeHHs iMiynbey. LlenTp mac.

3akoH 30epexxeHHs immynbcy. Llentp mac. Teopema mpo pyx uneHtpa mac. HempyxkHi
3iTKHEHHs. BuoOyx.

Jlirepatypa: [1], JT 1.5, [2], 8.1 — 8.4.

3apnanns aas CPC. PeakTuBHMI 1BUTYH.

Jlekuist 5. PoOota 1 noTyxHicTh cunu. KiHeTn4Ha, moTeHIiadbHa 1 TOBHA €HEeprid. 3aKoH
30epekeHHs TOBHOI MEXaHIUYHO1 €HEeprii.

PoGota 1 motyxHicth cuiu. KiHeTHuHa 1 MOTEHLIaNbHA €HEpris MaTepialbHOI TOYKH Ta
CHCTEMH MaTepialbHUX TOYOK. 3B’S30K MIX NOTEHIIaJbHOK eHeprielo Ta cuiorw. [loBHa
MeXaHI4Ha €Hepris CUCTeMH. 3aKOH 30epeKeHHs TOBHOT MEXaHIYHOI eHeprii.

Jliteparypa: [1], JI 1.6, [2], 3.5.

3aBaanns aaa CPC. [lepeTBopeHHsI MeXaHIYHOI eHeprii B iHII GpopMH eHeprii.

Jlekuis 6. 3axoH 30epeKeHHsI MOMEHTY IMITyJIbCy. JInHaMika 00epTalibHOIO PyXYy.

MOMEHT cuiIM Ta MOMEHT IMITYJIbCY BIIHOCHO TOYKH Ta BITHOCHO Oci. PIBHSIHHS MOMEHTIB.
3akoH 30epexeHHs MOMEHTY IMITyJbcy. MoMeHT iHepuii. PiBHAHHS AuHaMiKu 00epTaibHOTO
pyXy TBEpJOTrO Tija.

Jliteparypa: [1], J1 1.7, [2], 2.9.

3aBganns auasa CPC. 3actocyBaHHS 3aKOHY 30€peXEHHS MOMEHTY IMIYJIbCY MpuU

Opl€HTAIII] CYyTHUKIB Y IPOCTOPI.




Jleknis 7. O0uncnenHs MoMeHTiB iHepuii. KiHeTnuHa eHepris Tina npu o0epTanibHOMY Ta

7 IUIOCKOMY pyXax.

MowmenT iHepmii. OOuuciieHHS MOMEHTIB iHepuii TBepaux Tiin, Teopema lllreitHepa
(Trotirenca-1llrelinepa). MoMeHTH 1HEpIii OJHOPIAHOTO CTEPXKHS, OMHOPIAHOTO JIHCKA,
OJIHOPIAHOTO HHJIIHIpa Ta OAHOpimHOI Kymi. KiHeTnuHa eHepris Tijla mpH 0OepTaIbHOMY Ta
IUIOCKOMY pyXax TBEpZOro Tija.

Jlireparypa: [1], J11.7, [2], 2.9,4.1-4.3.

3apaanns aas CPC. [Ipuknaay o6uuCIeHHsI MOMEHTIB iHEepIlii TBEpAUX TiN.

Jlekuisn 8. Kinemaruka crieniansHoi Teopii BiIHOCHOCTI.

8 [Tocrynatu cnemianbHoi Teopii BigHOCHOCTI. ['panmynicts mBuakocTi c¢. [lpuHUIMD
BigHocHocTi Eitnmreiina. [leperBopenns Jlopenna. Kinemaruka cnerianbHo1 Te0pii BiTHOCHOCTI.
IarepBan. PensTuBicTChKi iHBapiaHTH.

Jlireparypa: [1], JI 1.8, [2], 9.3 - 9.5.

3aBaanns aiast CPC. BruiuB mBUAKOCTI pyxXy YaCTHHKH HA 4ac i1 )KUTTS.

Jlekuis 9.PenaruBicTchka qUHAMIKA.

9 Maca pensTHBICTCPKOI YaCTMHKH. Maca Crokoro. PensTHBiCTCbKHMI iMmynbe. PiBHSHHS
pyXy pensTuBicTChKOi 4yacTWHKU. KiHeTnyHa Ta MOBHA €HEprii peNsTUBICTCHKOI YaCTHHKH.
®opwmyna Eitnmreitna E = mc?.

Jlitepatypa: [1], JT1 1.9,[2], 9.6 — 9.8.

3aBnanns aas CPC. llIBuakicTs cBiTia i Mmaca oToHa.

Jleknis 10. 3akon Kynona. Enexrpocraruune noie.

10 3akoH Kynona. Enexrpuune none. HanpyxeHICTh 1 IOTEHIIall €1EKTPOCTATUYHOIO IMOJIS.
[Tpuniun cynepno3uii. 3B’130K MK HAIPY>KEHICTIO Ta MOTEHIIATIOM €JIEKTPOCTATHYHOTO TOJIS.
[Tone ToukoBoro 3apsiny. CHIIOBI JiHIT Ta €KBINOTEHI1aJIbHI TIOBEPXHI €1EKTPOCTATUYHOTO TOJIS.

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

3aBaanns Aas CPC. PiBHSHHS CUJIOBUX JIIHIM €I€KTPOCTATUYHOTO MOJS.

Jlekuis 11. Enextpocratnuna Teopema ["aycca.

1 [ToTik BeKTOpa HaNpPY)KEHOCTI eJNEeKTPOCTAaTUYHOro mojs. EnexTpocraTMuHa Teopema
I"aycca B inTerpanbHii Ta audepenuianbHiit popmi. Piusuus [lyaccona. Enexrpocratuune nose
PIBHOMIPHO 3aps/KEHOT KyJli, PIBHOMIPHO 3apsi/IKEHOT HECKIHUEHHO JIOBr01 HUTKHU Ta PIBHOMIPHO
3apsIKEHOT TUTOLUHH.

Jlitepatypa: [1], JT 3.3, [3], 1.7.

3apnanua aiasa CPC. Ilpuxnaan oOUYuCIEHHS €JIEKTPOCTATHYHMUX TOJIB 3a JOTOMOTOI0
teopemi ['aycca.

, Jlekuist 12. Enektpocratuyse mnose B Ji€JIEKTPUKAX.

1

[Tonspu3zanis AieneKTPHUKiB, MOJIApU3aliiiHi (3B’A3aH1) 3apsiau, MOJISPU30BaHICTh. BekTop
EIIEKTPUYHOTO 3MIIIEHHs, Teopema ['aycca Ui eIeKTPUIHOTO MOl IPU HAsSBHOCTI JIIEIEKTPHKA.
EnextpocTatnyHe mosie Ha MeXi MOJUTY JABOX JIEIEKTPUKIB a00 MeXi MOAUTY ieeKTPHK-
BaKyyM.

Jliteparypa: [1], JI 3.4, [3], 1.15, 1.16.

3apaanns aaa CPC. [Ipuxnaay o6uuCIeHHs e1eKTPOCTaTUYHHX OB Y JIIeJIeKTPHKaX.




Jleknis 13. EnexTpocTaTiyHi BIaCTUBOCTI MPOBIIHUKIB.

13 Enextpocratnuni BiacTUBOCTI mpoBiaHuKiB. Ilone 3apsmxeHoro mposinHuka. ['eneparop

Ban-ne-I'paacda. Bictps. ExkpanyBanHs.
Jlireparypa: [1], JI 3.5, [3], 1.12-1.14.
3asaanns anaa CPC. KoakciansHuii kabeinb.
Jlekuisi 14. Enextpuuna emuictb. Konnencaropu.

14 EnextpuyHa eMmHicTh, KOHJeHcaTopu. Tumm konzaencatopiB. Ilmockwii, chepuunumii i

WTIHAPUYHUE KoHJeHcaTopu. [lapanensHe 1 mociiioBHE 3'€IHAHHS KOHICHCATOPIB.
Jlireparypa: [1], JI 3.5, [3], 1.16, 1.20, 1.25.
3aBnannsa A CPC. €EMHICHHI eKkpaH.
Jlekuisi 15.Eneprist e1eKTpUdHOTO TOJIA.

15 Enexrpocratnyna enepris. EHeprist enexkrpuuHoro noisi. EHepris cucreMu eleKTpUYHHUX

3apsniB. O0’eMHa I'yCTHHA €Heprii eleKTpuyHoro nosst. Enepris, Hakonu4eHa y KOHJEHCcaTopi.
Jlitreparypa: [1], JI1 3.1, 3.5, [3], 2.1, 2.2, 2.4, 2.5.
3asnanns aasa CPC. Akymynsatopu.
Jlekuist 16. IlocTiitHnii eneKTPUYHHIA CTPYM.

16 Cuna Ta rycruna crpymy. Enekrpopymiitna cuna (EPC). Ctoponni cumm. 3akon Oma amst
OJTHOP1AHOT AUISHKY Kouia. 3akoH OMa Ji1st HEOAHOPIHOI IUISIHKM Kojia. 3akoH OMa Jyisl TOBHOT'O
kouia. [ToTyxHicTs cTpymy. 3akoH Jxoynsa-Jlenua.

Jlireparypa: [1], JI 3.6, [3], 2.3, 2.4.
3asnanns aas CPC. Ixepena EPC.
Jlekuist 17. [TocTiifHul eNEKTPUIHHUHN CTPYM y 00’ eMi.

17 Bextop ryctunu crtpymy. 3akoH Oma y audepeHuianbHii (JoKaibHIA) (opMi. 3aKoH
Jbxoyns-Jlenna y nudepeHuiaibHii (JOKaabHii) popmi.

Jlirepatypa: [1], J13.7, [3], 2.1, 2.2, 2.5, 2.7.
3apaanns a1 CPC. Brpara eHeprii B el1eKTpoIpuiiaiax BHACTIIOK HarpiBaHHS.
Jlexuis 18. KBazicranionapuuii enexktpuuauii ctpyM. I[Ipasuia Kipxrooga.
18 KBazicramioHapHuil enekTpuuHuil cTpyM. Po3paxyHOK po3ranykeHUX €IeKTPUYHHUX K.
Byson. 3amxHenuit koutyp. [lepue npasuno Kipxroda. Ipyre npasuio Kipxroga.
Jlireparypa: [1], JI 3.8, [3], 2.6.
3asaanns gaa CPC. [Ipuknany po3paxyHKy po3ramyKeHUX eNeKTPUYHHX KU
Jlekuis 19. [nnykuis maraitHoro nons. 3akoH bio-Casapa.
19 Innykiist marxiTHoro mojsi. MarHiTHuit MoMmeHT. 3akoH bio-Casapa (bio-Caapa-Jlamnaca)
JUIsL €IEMEHTY TPOBITHUKA 31 CTPYMOM, JJISl €JIEMEeHTY 00'eMy 13 3aJ]aHOI0 TYCTHHOIO CTPyMYy Ta
JUISL pyXOMOTO TOYKOBOT'O 3apsy. MaruiTHe Iosie Biipi3ka MpsMOro MPOBiHUKA 31 CTPYMOM Ta
JIOBTOTO MPSMOTO MPOBIIHHUKA 31 CTPYMOM.
Jliteparypa: [1],J13.9, [2], 8.1, 8.2, 8.4.
3asaanns s CPC. Ilpuknaan po3paXyHKy MarHiTHUX IOJIIB 3a JI0MOMOroro 3akoHy bio-
Casapa.
20 Jlexuis 20. Teopema l'aycca Ta Teopema NHpo NMPKYIALIIO Jii BEKTOpAa MarHiTHOI

THAYKII.

3aMKHEHICTh JiHiM MarHiTHoro mnois. Teopema ["aycca muis BekTOpa MarHiTHOi 1HAYKIT,
3amMcaHa B IHTErpayibHIA Ta AudepeHuianbHiil popmi. TeopeMa mpo HMUPKYIALIO IS BEKTOpa
MarHiTHO1 1HIYKIII1, 3aTTMcaHa B IHTErpaibHii Ta nudepeHianbHii ¢popmi. MarHiTHe moJjie Ha Oci




KPYroBOTO BHMTKa 31 CTPYMOM, BCEpEIWHI 1l€aJbHOTO COJICHOia Ta BCEpPEIWHI 11€anbHOTO
TOpoiga. MaruiTHe moJjie J0Broro NpsMoro NpoBiHUKA y GopMi IIIIIHAPA 33JaHOTO Paiycy, Mo
SKOMY T€ue€ CTPYM i3 33JJaHOI0 TYCTHHOIO.

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

3aBaannsa aas CPC. Ilpukinagy po3paxyHKy MarHiTHHUX TOJIB 32 JOIOMOTOI TEOPEMHU
PO LUPKYJISALLIIO.

Jlekuist 21. MarsiTHe nojie y pe4oBHHi.

21 BekTtop HamaruiueHOCTI Ta BEKTOpP HANpPYKEHOCTI MarHiTHOro moisi. Teopema mpo
IUPKYJSAIII0 IS BEKTOpa HAIMPYKEHOCTI Mar”iTHOro mosis. Mar"iTHa CHpUHHSATIMBICTD Ta
Mar"iTHa MPOHUKHICTh. MarHeTHKu. 3aIOMIICHHS JIIHIM MarHiTHOI 1HyKIIi.

Jlireparypa: [1], J1 3.9, [2], 8.2, 8.3.
3aBaanns nasa CPC. AutudepomMarHeTuky.
Jlekuis 22. 3akon Amnepa. Cuna Amnepa ta cuna Jlopenia.

22 Mexani3M CHJIOBOI JIii MarHiTHOTO TOJIS HA MPOBITHUK 13 cTpyMoM. Crita AMIiepa Ta cuiia
Jlopennia. KoHTyp 13 cTpyMOM y MarHiTHOMY IOJi. MarHiTHa €Hepris B3aemMojii KOHTYpY 3
Mar"HiTHUM mnoneMm. Pobora cunu Amrmepa mOpu MEpeMillleHHI MPOBITHUKA 31 CTPyMOM Yy
Mar"iTHOMY IIOJi.

Jliteparypa: [1], J1 3.11, [2], 8.7.
3asaanns piast CPC. Pyx ToukoBoro 3apsiay B OTHOP1IHOMY MarHiTHOMY IOJIi.
» Jlekuis 23. SIBuiie enekrpomarHiTHOT iHAYKIT. CaMOIHAYKITiS.

SBume enekTpomarHitHOl iHAyKuii. Enextpopymriiina cuna (EPC) imaykunii. 3akon
®dapagest 1715 eNeKTPOMArHiTHOI IHAYKIIIT (OCHOBHUM 3aKOH €JIEKTPOMAarHiTHOI 1HAYKIiT). Hanpsm
iHAyKniitHoro crpymy, npaBwio Jlenmma. Buxpoe enekrpuune mone. Crtpymm  Dyko.
Camoinaykuis. [HaykTuBHICTH (KoedimieHT camoinaykIiii) conenoina. [locmigoBHe i mapanenbHe
3'eTHAHHS THIYKTUBHOCTEH (32 YMOBH BiJICYTHOCTI B3a€EMHOT 1HIYKIIiT).

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

3asaanns pasa CPC. Ctpymu ®Oyko y TexHii.

IpakTuyHi 3aHATTA

o Ha3zBa npakTH4HOr0 3aHATTA Kinbkicte aya. ronun

1 OcCHOBHI BEJIMYMHU Ta PIBHSHHSA KIHEMAaTUKH TOYKU. TaHTEHIIaTbHE, 2
HOpMaJbHE Ta TOBHE MPUCKOPEHHSI.
3aBnanus i ayautopHoi poootu: [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 | 3akonu HproToHa. OCHOBHE PIBHSHHS PyXy MarepiajlibHOi TOYKH. Pyx 2
M1 J1€F0 3MIHHOT CHIIH.
3aBnaHHs I ayauTopHOT podotu: [4] NeNe 2.8, 2.18, 2.33,2.37,2.42,
2.47.

3 | Imnynec cucremu. Llentp mac. Immynbc 1 cuna. 3akoH 30epexeHHS 2
iMnynecy. BuOyx 1 HenpyskHe 31TKHEHHS.
3aBnaHHs I ayuTopHOT podotu: [4] NeNe 2.70, 2.72, 2.73, 2.75, 2.78,
2.79, 2.81.

4 | PoGota Ta moTyXHICTh cuiid. PoOoTa 3MiHHOT CHITH. 2
3aBmanus s ayautopHoi podortu: [4] NeNe 3.3, 3.5, 3.15, 3.17, 3.25,
3.35, 3.42, 3.39, 3.43, 3.54, 3.66.

5 | Po3paxyHok MoMmeHTy iHeplii. PIBHSHHS AMHaMIKH 00€pTalbHOIO PyXy 2

TBEPJIOrO TiNa.
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.




6 | [leperBopenns JlopeHua Ta HacHiAKU 3 HHUX. PelsTHBICTCHKUN 3aKOH 2
MIEPETBOPECHHS LIBUIKOCTEH. I'pannyHICTH HIBUIKOCTI C.
PenstuBicTchkuii iMmynbe. PiBHSHHS pyXy pelsiTUBICTCHKOI YaCTHHKH.

Kinernuna eneprisi pensiTHBICTChKOT YacTHMHKH. CIIBBITHOLICHHS MiX
MacoI0 Ta EHEePrielo.

3aBnaHHs I ayauTopHoi podortu: [4] NeNe 5.3, 5.4, 5.6, 5.10, 5.12,
5.18, 5.20, 5.24, 5.25, 5.28, 5.34.

7 | Po3paxyHOK HAampyXeHOCTI eJEKTPUYHOrO0 TOJS JUCKPETHUX 1 2
HETIEPEPBHUX PO3IOILTIB 3apsTy.
3aBmaHHs A ayautopHoi podoru: [5] NeNe 1.2, 1.4, 1.7, 1.8, 1.10,
1.12,1.16,1.17,1.21, 1.25, 1.27.

8 | Po3paxyHOK moOTeHIially  €JIEeKTPUYHOro  TOds.  3B’SA30K  MIXK 2
HaIPY>KEHICTIO Ta TOTCHITIAIOM.
3aBnmaHHs g ayauropHoi podoru: [5] NeNe 1.3, 1.5, 1.6, 1.9, 1.11,

1.16, 1.31, 1.32, 1.34, 1.35, 1.39.

9 | OGuunceHHS eNEeKTPUYHUX OB 3a JIONIOMOTOt0 Teopemu [aycca. 2
3aBmanus i ayauTopHoi pobdotu: [5] NeNe 1.37, 1.41, 1.43, 1.46, 1.51,

1.53.

10 | Enextpuune nosne B aienekTpukax. [[poBiIHUKY B €1EKTPUYHOMY TOJI. 2
3aBnaHHs I ayauTopHoi pobotu: [5] NeNe 2.2, 2.4, 2.6, 2.13, 2.15.

11 | Konnpencatopu. 3’enHaHHS KOHJAEHcaTopiB. EHepris enekTpu4HOro 2
TOJISI.
3aBaanus i ayauTopHoi pobotu: [5] NeNe 2.12, 2.14, 2.26, 2.30, 2.46,

2.48.

12 | 3akoHM ENeKTPUYHOrO CTpyMy. Po3paxyHOK eNEeKTpHYHUX KiJI 2
MOCTIHHOTO CTPyMY.
3aBmanHs s ayauTopHoi pobotu: [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.

13 | Po3paxyHOK MarHiTHMX TOJIB 3a JONOMOror 3akoHy bio-CaBapa Ta 2
TEOPEMHU PO LUPKYJIALIIO.
3aBnanus i ayauTopHoi podoTu: [5] NeNe 4.2, 4.7, 4.10, 4.14, 4.18,
4.21,4.28.

14 | BuznaueHHs cuiu Amiepa, 110 Jil€ Ha CTPYMU Pi3HO1 KOH]irypariii. 2
3aBnanus i ayautopHoi poboTu: [5] NeNe 4,32, 4.36, 4.41, 4.48, 4.52,

4.56.

15 | OcHOBHUI 3aKOH €JIEeKTPOMAarHiTHoOi iHaykuii. Po3paxyHoOk MOTOKY Ta 2
EPC Ta 1HAYKUIHHOTO CTPyMy, BJIACHOTO IOTOKY Ta I1HJYKTHBHOCTI
KOHTYpY.
3aBmaHHs I ayauTopHoi pobdotu: [5] NeNe 5.1, 5.6, 5.15, 5.21, 5.26,

5.33, 5.47.
6. Camocriiina po6oTa cTyIeHTa
31\/(:[ HazBa Temu, 1110 BUHOCUTBCS Ha CaMOCTIHHE OTIPAIFOBAHHS Kinekicts rogna CPC

1 | 3naueHHs (i3UKH U1 CTAHOBJIEHHS CIIEIIANICTa Y Taly3i eleKTPOHIKH. 3

2 | Ilpukmnagu 06epTaabHOIO Ta INIOCKOTO PYXiB y MPUPOI M TEXHIII. 3

3 Me:xi 3acTOCOBHOCTI 3akoHiB HproTOHA. 3

4 PeaktuBHUI 1BUTYH. 3

5 [lepeTBOpeHHs MeXaHIYHOI €Heprii B 1HII (popMH eHeprii. 3

5 3acTocyBaHHS 3aKOHY 30€peKEeHHsS MOMEHTY IMIYJbCY MPH OpieHTalii 3
CYNyTHHUKIB y IPOCTOPI.

7 [Mpuknanu 0OYUCIIEHHSI MOMEHTIB 1HEPIil TBEPAUX Ti. 3




8 | BrumB mBHIKOCTI pyXy YaCTMHKHM Ha 4ac ii JKHUTTS. 3
9 [IBuakicTh cBiTIa i Maca GoToHA. 3
10 | PiBHAHHS CHJIOBUX JIHIN €IEKTPOCTATUIHOTO TOJIS. 3
11 | Ilpukmamm OOYMCIICHHSI EJIEKTPOCTATUYHUX TIOJIIB 32 JIOTIOMOTOIO 3
Teopemu ['aycca.
12 | Ilpukiagu oOYMCICHHS €IEKTPOCTATUYHHUX TIOJIIB Y TICICKTPHKAX. 3
13 | KoakcianpHwmii kKabeb. 3
14 | €mHicHUiI ekpaH. 3
15 | Axymynstopu. 3
16 | Ixepena EPC. 3
17 | Btpara eneprii B eIeKTponpuiagax BHACIIIOK HarpiBaHHS. 3
18 | IIpukiaau po3paxyHKY pO3TadyKEHUX €ICKTPUYHUX KiJI. 3
19 [Tpuknaan po3paxyHKy MarHiTHHX IOJIiB 3a JIOIIOMOTOI0 3akoHY bio- 3
Cagapa.
20 [Tpuknaau po3paxyHKy MarHiTHHX MOJIB 3a JOIOMOTOK TEOPEMH PO 3
UPKYJISIIO.
21 | AHTHdEpOMarHeTHUKH. 3
22 | Pyx TOYKOBOTO 3aps1y B OJHOPITHOMY MarHiTHOMY TIOJI. 3
23 | Crpymu ®yKo y TeXHili. 3
24 | Bukonanus JIKP 3a Temoro «EnekTpuvHe moJie 3apsaiB y BaKyyMi» 3

ITosiTuka Ta KOHTPOJIB

7. IloJiTMka HABYAJIBHOI JMCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)

Cucrema BUMOT, SIKI CTaBIIATBCS nepea CTyaCHTOM:

BinBigyBaHHs JEKUIMHUX Ta MNPaKTUYHUX 3aHATh € OOOB’SI3KOBOIO CKJIQJOBOI BHBYEHHS
marepiainy.

Ha 3ansarTsax 3Byk Ha TenedoHax Mae OyTH BIAKIIOYEHHH (MOXe OYTHM aKTHBOBaHUMN
BIOpOpEeXHMM); KOXEH CTYACHT IOBHHEH MAaTH BJACHUH 30IIUT, B SIKOMY IIHIIE KOHCIEKT;
JI03BOJISIETHCS. BUKOPUCTAHHSI CTYAEHTaMH HOYTOYKiB, Tese()OHIB, IUIAHIIETIB Ta 1HIIUX TaPKETIB
JUTs ieperysiny (aiiiiB 3 HaBYaIbHUM KOHTEHTOM, Ha/IaHUM BHKJIAZaueM.

Heo06xiHOI0 YMOBOIO JOMYCKY CTY/I€HTa 10 ICHUTYy € BUKOHaHHs JIKP.

JIKP BUKOHY€TBCS BiJl PyKH Ha JUCTKax (opmaty A4 Ta MICTUTb: AaTy BUKOHAHHS, PI3BUILE Ta
IM’sl  CcTyleHTa, Ha3By poOOTH, YMOBY 3ajadi, pO3B’S30K 3ajayi, NPHUKIAJd BUKOHAHHS
PO3paxyHKIB 13 BKa3aHUMH y MPOMDKHHMX BHKJIAJIKaX 1 Y KIHIIEBOMY pe3yibTaTi pO3MIpHOCTIMHU
(11 KOKHOT (OpPMYSH JTOCTaTHHO HABECTH IO OJHOMY IPHUKIIAAY), 3alOBHEHI TaOJIWYKH 3
pe3yJibTaTaMi 004KCIIeHb, BAKOHAHI HAa MUTIMETPOBOMY marepi rpadiku (61511 KoxHOT ocl rpadika
Mae OyTH BKa3aHa (Di3MUHA BETMYMHA 1 BiJNOBIIHI OJUHMIII BUMIPIOBAHHS, a TAKOX MpPOMHCaHa
yCs TIKana).

MoynbHI KOHTPOJIbHI POOOTH MUIIYTHCS CTYIEHTAMU CaMOCTIHHO Ha MPAaKTUYHUX 3aHATTIX 0e3
3aCTOCYBaHHS JOMOMDKHHX 3ac001B (MOO1IbHI TenedOoHH, MIaHIIETH Ta 1H.).

Yci nuceMoBI poOOTH BUKOHYIOTHCSI CTYIEHTOM caMoOCTiiHO. s miATBEepIUKEHHS (akTy
CaMOCTIMHOTO BHUKOHAHHS Oy/b-fKOI MUCbMOBOi pOOOTH CTYAECHT MAa€ BMITH YCHO HOSCHUTH TE,
110 BIH HAIMCAaB.



8. Buau KOHTPOJIIO Ta peliTHHIOBa CHCTeMA OLliHIOBaHHS pe3yabTaTiB HaBuaHHs (PCO)

1.PeliTHHr CTyneHTa 3 KPeAWTHOTO MOAYJIS PO3paxoByeTbes 3a mkanow Ry = 100 Gamis,
craptoBa mkana Rc = 60 GamiB. CTtapToBUil pEeHTHHT BH3HAYAETHCS TMPOTATOM CEMECTPY 3a
pe3yabTaTaMu:

— po6oTHu Ha 15 NpakTUUHUX 3aHATTIX;

— BUKOHaHHA 1 1oManiHboi KOHTpoabHO1 podoTu (IKP);

— BUKOHaHHSA 1 MonynbHOT KOHTpOJIbHOI pobotu (MKP)

2. Kputepii HapaxyBaHHS OaliB.

2.1. [IpakTuyHi 3aHATTS:
— IpoAYKTHBHICTH pobotu 10 1,0 6., Bcboro 15x1,0 =15 6;

2.2. IKP:
— BUKOHAHHSA BCIX 3aBJaHb 0€3 MOMMIIOK 1 3 ITOSICHEHHAMU — 25 0;
— BukoHaHHd He MeHIe 80% 3aBmanp 0e3 1cTOTHUX ITOMIIOK — 20 0;
— BukoHaHHs 60% 3aBaaHb 6€3 MOMUJIOK, SIKI CHOTBOPIOIOTH pe3yapTar — 15 0;
— BuKoHaHHS 60% 3aBAaHb 3 TOMUIIKAMH, K1 CIIOTBOPIOIOTH pe3ynbrat — 10 0;
— po0oTa BUKOHAHA, ajie PO3B’A3KH 3aB/laHb HE JIOBEJICHI /10 KiHIISI — 5 0.

2.3. MKP:
— BUKOHAHHSA BCIX 3aBJaHb 0€3 MOMIIOK 1 3 TosicHeHuamMu — 20 0;
— BukoHaHHA He MeHIe 80% 3aBmanp 0e3 ICTOTHUX ITOMIJIOK — 15 0;
— BukoHaHHs 60% 3aBaaHb 0€3 MOMUIIOK, SIKI CHOTBOPIOIOTH pe3yabTat — 10 0;
— BuKoHaHHA 60% 3aBIaHb 3 MOMUJIKAMH, SIKI CIIOTBOPIOIOTH Pe3yibTaT — 5 0.

3. YMoBow mepmioi aTtecTamii € OTpUMaHHS He MeHIne 9 OamiB Ta IIOHAWMEHIE YacTKOBE
BukoHaHHs /IKP (Ha yac aTectarii). YMoBoI0 apyroi arecraili — oTpuMaHHs He MeH1e 24 Ganis,
BukoHaHHs JIKP (na wac arecrarrii).

4. YMOBOIO JOMYCKY /10 ek3ameHy € 3apaxyBanHs JIKP, nanucana MKP 1 crapToBuii pedTUHT HE
mentie 30 Gais.

5. Ha ex3ameHi CTyIeHTH BHKOHYIOTh €K3aMeHalliiiHy KoHTpoibHy poboty (EKP). Koxen
eK3aMeHallliiH1il O61J1IeT MICTUTh OJJHE TEOPETUYHE 1 TP MpPaKTUUH1 3aBaaHHs. [lepenik 3anuTanp
HaBe/eHUT y KOHTponbHUX 3aBHaHHSAX N0 KpPEAUTHOrO MoOAyis. TeopeTnuHe 3aBIaHHS
omuiHroeThes B 10 6aniB, koxHe npakTryHe B 10 GaniB 3a TAKUMU KpUTEPISIMU:

1. «BiiMiHHO», TIOBHA BiAmnoBiAb, He MeHme 90% morpiOHOI iHGopMamii (MOBHE,
0e3MmoMUIKOBE pO3B’si3yBaHHs 3aBaaHHs) — 10-9 OaniB (TeopetmyHe 3aBmaHHs) ab6o 10-9
OaniB (IpakTUYHE 3aBJIAHHS) ;

2. «100pe», T0CTaTHhO MOBHA BIAMOBIAL, HE MeHIIe 75% nmoTpioHOT iH(opMarliii abo He3HauH]
HETOYHOCTi (TIOBHE PO3B’S3yBaHHS 3aBJaHHS 3 HE3HAYHHUMM HeTOYHOCTAMHU) — 8-7 1 8-7
0aJiB, BIAIOBIIHO;

3. «3a7I0BUIbHO», HEMOBHA BiAMOBiNb, He MeHme 60% mnorpioHOI iH(MOpMamii Ta gesKi
MOMUJIKY (3aBAaHHS BUKOHAHE 3 IEBHUMHU HEJIOIIKaMK) — 6-5 1 6-5 OaniB;

4. «He3aJ0BUIBHOY, BIAMOBIIb HE BIJIOBIa€ YMOBaM JI0 «3aI0BITEHO» — () OatiB.

6. Cyma crapToBuX OaiiB Ta OayiB 3a eK3aMEHalllHY KOHTPOJbHY pOOOTY MEPEeBOAUTHCS IO
€K3aMEeHAI[iITHOI OLIHKH 3T1JHO 3 TaOIUIIeI0:



ba: Oriuka
cTapToBul pedTuHr R + 6anm 3a EKP
100...95 Bigminao
94...85 Hdyxe nobpe
84...75 Hobpe
74...65 3a10BIIBHO
64...60 JloctaTHbO
Memnrte 60 Hes3anosiisHO
€ He3aanOB'ilHa 1[303paxyHKOBa pO6OT2.1 abo He fomymeto
cTapToBuil perTuHT MeHIne 30 6aiB

Po6o4y nmporpamy HaB4YaJbHOI qucuuIiHn (Cuinadyc):
CrJ1aieHo cTapIInM BUKIIagadeM Kadeapu 3aranbHoi ¢izuku 3adbyroto Apremom I'eHHagiiioBuaemM
YxBasieHo kadeaporo 3aranbHoi ¢izuku (mpotokoi Ne 5 Bix 27.05.2025 p.).

IMorom:xeno Metoanunoro koMiciero PaxynpreTy enekTponiku (mpotokon Ne 06/2025 Bix 26.06.2025 p.).



