Qu HauioHanbHUI TEXHIYHUI YHiBepcUTeT YKpaiHu
ag «KUIBCbKUA NONITEXHIYHUIA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

OCHOBH ®I3UKU / FUNDAMENTALS OF PHYSICS
Po0oua nporpama ocBiTHLOro kommnonenra (Cuiaadyc)

PekBi3uTH HAaBYAJLHOI AU CIMILIIHA

PiBeHb BHILIOI OCBITH Iepwuii (0axanaepcoxuii)

I"'any3b 3HaHb F Inpopmayivini mexnonoeii

CrneuniajJbHicTh F3 Komn'tomepnui nayku

OcaiTHs1 nporpama Texnonoeii wmyunoeo inmenekmy y 6iomeOUUHUx cucmemax
Craryc q1ucuMIuIing Hopmamuena

dopma HABYAHHA Ouna (Oenna)

Pik minroroBkm, cemectp |(lpik, secnanuii cemecmp

O0csir TucHUNJIiHT 4 kpeoumis/120 cooun (nexyii — 30 200., npakmuxu — 30 200., CPC — 60 200.)

CemecTpoBuii KOHTPOJIb/ 3anix | Mooynbna konmponsha pobom / Pospaxynkosa poboma
KOHTPOJILHI 3aX01H

Po3kian 3aHTH Yac i micye nposedenHs ayOumopHux 3aHams GUKIAOEH Ha catimi
http://rozklad.kpi.ua/

MoBa BUKJIAJAHHS Ykpaincoka
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Po3milennst kypey Enexmponnuii kamnyc KIII im. leops Cikopcvkoeo, niamgpopma Cikopcorutl

I'Iporpa Ma OCBIiTHbLOIrO KOMMOHEHTa

1. Onuc 0c6imnb020 KOMROHEHMA, 11020 Mema, npeomMem 6UEUeHHA Ma Pe3yaibmamu Hag4UaHHs
Ocsimmiil komnonenm «OCHOBH (i3UKH» € OCBITHIM KOMIIOHEHTOM 000B’sI3KOBOT Ipo¢eciiHOi Ta MPaKTUYHOT
MJATOTOBKU 0akajaBpiB 1 HEOOXITHOIO CKJIAIOBOIO OCBITHRO-TIpO(deciiHol mporpaMu «TeXHOJIOTIi MTy4HOTO
IHTEJNEeKTY y OlIOMEIUYHUX CHUCTeMax», OCKUIbKH (i3uka € (yHIaMEHTaIbHOIO HAYKOK, IO 3a0e3reuye
PO3YMIHHSI OCHOBHUX MPHUHIIMITIB pOOOTH Cy4aCHUX KOMII'FOTEPHUX CHUCTEM Ta TEXHOJOTIHA. 3HaHHS (HI3UYHHUX
OCHOB MEXaHIKH, €JIEKTPOMHAMIKH, KBAHTOBOT (1)i31/IKI/I € KJIFOYOBUMH JIJISl TPOEKTYBAHHSI, aHAJI3Y 1 ONTUMI3aIi{
alapaTHOro Ta MPOrPaMHOro 3a0e3leuCHHs B raily3i KoMI'tforepHux Hayk. Kpim Toro, disuka 3abesneuye
OCHOBY JUIsl PO3YMIHHSI IPOLECIB, IO BIOYBAOTHCs B GIOMEAMYHIX CHCTEMAX, 1O € BAXIIMBUMU JUIS CTY/CHTIB
1i€T CreriaabHOCTI.

Memoro oceéimnvozo komnonenma «OcHosu @izukuy € HAOaHHA 3000ys8ayam 6a308ux 3HAHL 3 QI3UKU,
HeOOXIOHUX O PO3VMIHHA (QI3UUHUX NPUHYUNIG, WO TIeHCAmb 68 OCHOGI CYYACHUX KOMN'IOMEPHUX CUCMEM,
MEeXHON02IL WMYYHO20 THMeleKmy Y OioMeOUYHUX CUCeMax ma ix 3acmocy8ants y npoghecitinin OisibHOCmi
8 2any3i KOMN'tomepHux Hayx.

IlIpeomemom oceimnp020 KOMnOHeHmMa € YyHOAMeHMANbHI Qi3udni AGUWA | 3AKOHU MA X 3ACMOCY8AHHA 8
MEXHON02IT WMYYHO2O THmeneKmy y OioMeOUUHUX CUCEMAX.

Pesynomamom eusuenns ocimmubo20 KOMNOHeHmMa € NiOCUIEeHHs Y 3000)68a4ié U0 OC8IMU HACMYNHUX
KOMNemeHmHOCmel:


http://rozklad.kpi.ua/
mailto:Ponomarenko.Lilia@lll.kpi.ua
mailto:Ponomarenko.Lilia@lll.kpi.ua

3araabni komneTeHTHOCTI (3K) / General competencies (GC)

3K 01 3patnicTh 10 abctpakTHoro mucienns,  |GC 01 Ability to abstract thinking,
QHAJII3y Ta CUHTE3Y. analysis and synthesis.

3K 02. 31aTHiCTh 3aCTOCOBYBATH 3HAHHS Y GC 02 Ability to apply knowledge in practical
MPAKTUYHUX CUTYAITIsIX. situations.

3K 06 31aTHICTh BUMTHCS I OBOJIOAIBATH GC 06 Ability to learn and master modern
Cy4acHUMH 3HAHHSMHU. knowledge.

3rigHO 3 BUMOTAMH OCBITHBO-TIpo(deciitHOT mporpaMu 3100yBadi MiC/IsS 3aCBOEHHST HABYAIBHOI JUCIHILIIHH
MalOTh MiJICKHJICHHS HACTYITHUX MTPOTPAMHUX PE3YJIbTATIB HABYAHHS (3HAHHS, YMIHHS, 00CBI0).

Ilpozpamni pezynemamu nasuanna (IIPH) / Programme learning outcomes (PLO)

ITPH 01 3actocoByBaTtu 3uHaHHs ocHoBHUX (opm i|PLO 01 Apply the knowledge of the basic
3aKOHIB a0CTpakTHO-JOTiYHOTO MucieHHs, ocHos|forms and laws of abstract-logical thinking, the
MeTo10JI0TiT HayKOBOTO Mi3HaHHS, GopMm i meroxispasics of the methodology of scientific
BUIydCHHS, aHalizy, oO0poOkum Ta  cuHTe3ylcognition, forms and methods of extraction,
inpopmarlii B mpeametHiii obnacti komm'torepuuxfanalysis, processing and  synthesis  of]
HaYK. information in the subject domain of computer
sciences.

2.1lpepeKkBi3uTH Ta NOCTPEKBI3UTH OCBITHHOI0 KOMIIOHEHTA (Miclle B CTPYKTYPHO-JIOTiuHili cxeMmi
HABYAHHS 32 BiIMOBIIHOI0 OCBITHBOKO NMPOTrPaMoI0)

J71s1 yCIIIITHOTO 3aCBOEHHS OCBITHROTO KOMITOHEHTA 3/100yBay Ma€ BOJIOITH 0a30BUMH 3HAHHSMHU MIKITLHOTO
Kypcy (i3uku Ta MaTeMaTUKH, OCHOBAMH IHTETPAIBHOTO Ta MU(EPEHITIaTbHOTO YMCICHHS, ONTaHyBaTH TakKi
JUCITUTUTIHY K MAaTEMAaTHYHHUK aHaJli3, aHaJIITHIHA TEOMETPIsi, OCHOBH MPOTpaMyBaHHs Ta iH(POpPMaTUKH,
OCKLUTHKH BOHH CIIPUSIOTH PO3YMIHHIO (D I3MYHUX MPOIIECIB 1 SIBUII, HA SKUX IPYHTYETHCS (PYHKITIOHYBAHHS
Cy4acHHUX KOMIT IOTEPHUX CHUCTEM Ta TE€XHOJOT1i. KoMIeTeHTHOCTI, 3HaHHS, YMIHHS Ta JOCBII, OTpUMaH1 B
MpoIIeci BUBUYEHHS OCBITHHOTO KOMIOHEHTa «OCHOBH (Bi3UKH», BUKOPUCTOBYIOTHCS MPHU MOJATBIIIOMY
BHBYCHHI TeOpii O10METMYHUX CUTHAIIIB.

3.3micT HABYAJLHOI JUCHMIIIIHA

Po3aia 1. ®iznuni ocHOBM MexaHiKH.

Tewma 1.1. Kinematuka mMaTepiaJibHOT TOUKH.

Tema 1.2. OcHOBH qUHAMIKH MOCTYIAIBHOTO Ta 00EPTaIBLHOTO PYXY.
Tewma 1.3. 3akoHH 30€pEKCHHS B MEXaHIIII.

Po3ain 2. EjlekTpuka Ta MarHeTusm.

Tema 2.1. Enekrpocratuyse 1moJie B BaKyyMi 1 peUOBHHI.
Tema 2.2. [TocTiliHUM €NEKTPUUHUIA CTPYM.

Tema 2.3. MarniTHe nojie B BaKyyMi i pe4OBHUHI.

Tema 2.4. EnekTpoMarHiTHa iHIyKITis.

Tema 2.5. EnexktpuuHi KOJIMBaHHS.

Po3nin 3. OcHOBH e1eKTpPOANHAMIKH.

Tema 3.1. PIBHSHHS €€KTPOMArHiTHOTO MOJIS.
Tema 3.2. EnekrpoMarHiTHi XBHIIL.

Tema 3.3. EnneMeHTH XBUIBOBOI ONTHUKH.

Po3nin 4. EsieMeHTH KBAaHTOBOI (PI3UKH B KOHTEKCTI KOMII’ FOTEPHUX TEXHOJIOT .
Tema 4.1. OcHOBU KBaHTOBOI ONITUKH.



Tema 4.2. OcHOBHI IPUHIMITKA KBAaHTOBOT (Di3UKH.
Tema 4.3. ®i3uka aToMiB Ta iX KBAHTOBI BJIACTUBOCTI.

4.Haeuanwvni mamepianu ma pecypcu
basosi ingpopmayitini pecypcu:

1.«®3ukay. [ExexTponHmii pecypc]: HaBYaIbHUIA TOCIOHUK 1T 3100yBaviB mepioro (6akaraBpCchKOro)
PIBHS BHIIOT OCBITH 3a TeXHIYHUMH crierianbHocTsMu /1.B.JlinueBchkuii, B.B. Xicr; KIII im. Irops
Cikopcbkoro. — Enexrponni TekctoBi nani (1 ¢aiin: 3.6 M6aiir). — Kuis : KIII im. Irops Cikopcskoro, 2023. —
141c. https://ela.kpi.ua/server/api/core/bitstreams/01b79106-663b-4f2b-8f11-ca4efbbc0837/content

2. Hinyx JI. JI. Enekrpuka Ta MarHeTusM : minpy4nuk /. — Tepromins : [ligpyunuku i mocionuku, 2020. —464
c. ISBN 978-966-07-3614-6. https://ezpf.elit.sumdu.edu.ua/wp-content/uploads/2018/01/Enekrpuka-Ta-
MarnetusM_Jimyx.pdf

3.Kyuepyx I.M., I'op6auyk I.1. 3aransuuii kypc ¢i3uku. Ontuka. Kanrosa ¢izuka. K: Texnika, 1999.
https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk3.pdf

4. 36ipnux 3a0au i3 3aeaneroi izuxu. [Enexkmponnutl pecypc | — Hasu. nocib. 0ns cmyo0enmia iH#ceHepHOo-
mexuiunux cneyianvbnocmeti/ Yknao. B.I1. bpueineyw, 1. M. Penanos, JI.11. [lonomapenxo, H.O. Axynina. — KI11
im. leops Cikopcevkoeco, 2022. — 230c. https://kzf.kpi.ua/wp-
content/uploads/2023/01/%D0%97%D0%B0%D0%B4%D0%B0%D 1%87%D0%BD%D0%B8%D0%BA%20
%D0%9A%D0%97%D0%A4%20%D0%9A%D0%9F%D0%86-22.pdf

Jlooamxkosi inghopmayiiini pecypcu:

5.Kyuepyk [.M., IN'op6auyk 1.I. 3aransamit kypc dizuku. Mexanika. MonekynspHa dizuka. K: Texnika, 1999.
https://kzf.kpi.ua/wp-content/uploads/2021/09/kucherukl.pdf

6.Kyuepyk [.M., I'op6auyk I.1., JIynuk I1.I1.3araneuuii kypc ¢izuku. Enexrpuka it maraetusm. K: Texnika,
2001. https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk?2.pdf

7.Ckiyvko 1.®D., Ckiyvko O.1. Obpobka pesynomamis hizuunux sumiprosans. [Enexmponnuii pecypc]: nagu.
noci6./ KIII im .Ieops Cikopcokoeo. Kuis: KIII im. leops Cikopcokoeo, 2018. -88 c. - [locmyn:
http://ela.kpi.ua/handle/123456789/25320

8. Cxkinpko .., Ckinpko O.1. dizuka. [IpakTukym. HaBu. mociOHuK. - 2-BUaaHHS IepepoOieHe, TooBHEHE. /
3a 3ar. pena. [. @. Ckinpka — K. : Bug-Bo «KIII im. Iropst Cikopcekoroy, 2020. — 614 c. - Ha3Ba 3 expany. -
Hocrym: https://ela.kpi.ua/handle/123456789/37577

Inghopmayiiini pecypcu

1. Enexkmponnuii kamnyc KIII im. Ieops Cikopcbkoeo, memoouune 3abe3neuetts 00 HA8UaIbHOI OUCYUNIIHU
«Ocnosu ¢hizuxuy http://login.kpi.ua

2. Hayxoeo-mexniuna 6ioniomexa KIII im. l2opsa Cikopcvroeo http://library.kpi.ua.

3. Hayionanvna bibniomexa Yxpainu imeni B.1. Bepnaocvkoeo: http.//www.nbuv.gov.ua/

HaB4yaJbHUH KOHTEHT
S.MeToanka OnnaHyBaHHS OCBITHHOI'0 KOMIIOHECHTA

Jlexmil
No e e . . KinbkicTs
Ha3Bu po3aijiB i Tem, nepesiik 0CHOBHUX NMUTAHD
3/ rOANH
1 Po3aiin 1. @izu4Hi OCHOBH MeXaHIKH. 2

Tema 1.1. KinemaTnka maTepiajibHOI TOUKH.

Jlexuis 1.
KinemaTnka marepiajibHOITOYKH.



https://ela.kpi.ua/server/api/core/bitstreams/01b79106-663b-4f2b-8f11-ca4efbbc0837/content
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https://ezpf.elit.sumdu.edu.ua/wp-content/uploads/2018/01/Електрика-та-магнетизм_Дідух.pdf
https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk3.pdf
https://kzf.kpi.ua/wp-content/uploads/2023/01/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9A%D0%97%D0%A4%20%D0%9A%D0%9F%D0%86-22.pdf
https://kzf.kpi.ua/wp-content/uploads/2023/01/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9A%D0%97%D0%A4%20%D0%9A%D0%9F%D0%86-22.pdf
https://kzf.kpi.ua/wp-content/uploads/2023/01/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9A%D0%97%D0%A4%20%D0%9A%D0%9F%D0%86-22.pdf
https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk1.pdf
https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk2.pdf
http://ela.kpi.ua/handle/123456789/25320
https://ela.kpi.ua/handle/123456789/37577
http://login.kpi.ua/

Beryn. Mexaniuauii pyx. Cucrema Bimiky. Kinemarnyauii onuc pyxy. Tpaexropis,
IUIAX 1 MEPEeMIlleHHs, MIBUIKICTh 1 MPUCKOPEHHA. 3arajibHi PiBHSHHS KIHEMAaTUKU
MaTepiaibHOT TOUKH.

TanrenuianbHe, HOpMaJbHE Ta MOBHE MpUCKOpeHHs. [locTynansHuil, o6epranbHuii Ta
IUIOCKUH pyXu TBepnoro Tina. KyroBe mepemilieHHs, KyToBa IIBHIKICTh Ta KyTOBE
MPUCKOPEHHS. 3B’ 30K MDK KYTOBHMH Ta JIHIHHUMH BETHYNHAMH.

Jlireparypa: [1] 1.1-2.3;[5] 1.1 - 1.6

Tema 1.2. OcHOBH IMHAMIKHM OCTYNAJIBHOIO Ta 00epTATIbHOIO PYXY.

Jekuisa 2.
3aKoHM IMHAMIKHU MOCTYNAJIbHOIO i 00€PTAJIBLHOIO PYXY.
Inepmianbhi cuctemu Bimmiky. Cuiia Ta maca. 3akoHu Hpiorona. OCHOBHE pIBHSHHS
PyXy KJIACUYHO1 YACTUHKHU.
MoMeHT cuiii Ta MOMEHT IMITYJIbCY BIJHOCHO TOYKHU Ta ocl. MomeHT 1Hep1lii. PIBHSHHS
JTUHAMIKH 00epTaJIbHOTO PyXy TBEPAOTO Tija.

Jlireparypa: [1] 3.1, 3.2; 5.1 —5.4; [5] 4.2,4.3
CPC: TlonsTTs mpo pyX B HEIHEPIIIaTbHUX CUCTEMAX BIJUTIKY.
Jlireparypa: [1] 3.3;

Tema 1.3. 3akoHu 30epeskeHHS B MeXaHilli.

Jlekuis 3.

3akoHu 30epekeHHs IMITYJIbCY, MEXaHIYHOI eHeprii, MOMEHTY iMILYJIbCY
Hentp mac. Immynbc maTepiaibHOT TOYKH Ta CHCTEMH, 3B’SI30K MDK IMITYJIBCOM 1
CHII010. 3aKOH 30epekeHHs iMITynbCy. LIeHTp Mac cucTemu, 3aKOH pyXy IIEHTpa Mac.
PoGota # motyxHicte cunu. PobGota 3miHHOT cunu. KiHeTH4Ha eHepris TOUYKH Ta
MEXaHIYHOT CUCTEMH.
KoncepBaruBHi cwin. IloTeHIiabHa €HEpril TOYKH Ta MEXaHIYHOI CHCTEMH.
HexoHcepBaTHBHI Ta JUCUTIATHBHI CHIIK, poOOTA IUCUTIATUBHUX CHIL
[ToBHa MexaHIYHA €HEPrisd CUCTEMH. 3B 30K MDK MOBHOIO MEXaHIYHOK €HEPri€l0 Ta
po6OTOIO CHII.
3akoH 30epeKeHHsT MEXaHIYHOT eHepTii.
3aKkoH 30epeKeHHSI MOMEHTY IMITYJIbCY.

Jlireparypa: [1] 4.1 —4.5; [5] 3.5
CPC: AOcontoTHO MIPYXHI 1 HENPYXHIH yaap.
Jlireparypa: [5] 3.7

Po3ain 2. EjlekTpuka Ta MarHeTusm.

Tema 2.1. EslekTpocTaTH4HE 110JI¢ Yy BAKYYMi i pe4OBHHI.
Jlekuis 4.
XapaKkTepuCTHKH eJIEKTPOCTATHYHOIO 10JIS.
Enextpuunuil 3apsn 1 enekrpocraTuuHe mose. Bektop Hampyxenocti. Ilone
TOUYKOBOTrO 3apsny. [lpuniun cyneprno3uuii
Pi3HuIs moTeHwianmiB 1 MOTEeHLIaJ. 3B'SI30K MDK IOTEHIANIOM 1 HamlpyXeHICTIO
€JIEKTPOCTATUYHOTO MOJIS.
ITorik BekTopHOro moJis. IHTerpanmpHa enekTpocTaTMyHa Teopema [ayca Ta ii
3aCTOCYBaHH.




Jlireparypa: [2] 1.1-1.3;1.4
CPC: T1oHATTS BEKTOPHOTO aHATI3Yy.
Jlireparypa: [2] MaTtemaTuuHe T0TIOBHCHHS

Jlekuis S.
Jie/IeKTPUKH i NPOBIAHMKHU B eJIEKTPUYHOMY IOJIi.

JlienexTpukn Ta NPOBIMHUKK. MakpockomiyHe moJjie B pedoBuHi. [losspusaris
TeNIeKTPUKIB, TMOJIAPH3ALIAHI 3apsaau. BekTop eneKTpUYHOro 3MIIlleHHS, Teopema
layca mmsi eneKTpUYHOTO TOJISl TPU HAsBHOCTI jaienekrpuka. [lome B i3oTpormHOMy
TENeKTPUKY, MiCIeKTPUYUHI CIPUHHATIUBICTG 1 MPOHUKHICTh. YMOBH Ha MEXI JBOX
JCJIEKTPUKIB.

[IpoBiTHUK Yy 30BHINIHBOMY EJNEKTPUYHOMY IIOJI, EJIEKTPOCTATUYHA IHAYKIis.
EnextpuuHe moiie 3apspKeHOTO MPOBiMHUKA. ENeKTpuvHa €MHICTh, KOHACHCATOPH.
Enextpocratnuna enepris. Jlokanizaiis eneKTpoCTaTUYHOI eHeprii, 00’eMHa T'yCTHHA
€Heprii eNeKTPUYHOTO MOJIA.

Jlireparypa: [1] 9.3 - 9.6; 10.1 —10.3; [2]1.5; 1.6

Tema 2.2. IlocTiliHUI eJIEKTPUYHHUI CTPYM.
Jlexkuis 6.
3aKoHHU MOCTINHOIO CTPyMYy.
Cuna ctpymy, ryctuHa ctpymy. CTOpOHHI CHJIH, CTIaJl HAMPYTH Ta €IEKTPOpyIIiiiHa
cuia (EPC). 3akonu Oma ta Jlxxoyns-Jlenna. IloTyxHICTh cTpyMmy.
Po3paxyHOK po3raiy>keHux eIeKTpUYHUX K1l 3a Jornomoroto npasui Kipxroda.
Jlireparypa: [2] 2.1 — 2.5; 2.13

Tema 2.3. MaruiTHe noJjie y BAKyyMi i pe4yoBHHi.
Jlekuis 7.
MarHiTHe moJie y BaKkyyMi i pe4oBHuHi.
MarniTHa B3a€MOJis, BEKTOpP MAar”iTHOi iHAyKiii. MaraiTHe moJie MpoBigHUKA 31
ctpyMoM, 3akoH bio-CaBapa-Jlamutaca. MaruiTHi moJisi HAMIPOCTIIIMX CUCTEM.
Jliss MarHiTHOTO TOJISL HA CTPYM, 3aKOH Amnepa. KoHTyp i3 cTpyMOM y 30BHIITHBOMY
MarHiTHoMy Toyi. OCHOBHI pPIBHSHHS MAarHETOCTaTHKHA Yy BaKyyMi: IHTerpajibHa
tTeopema ["aycca Ta Teopema mpo HMUPKYJISIIIF0 MarHiTHOTO TOJIS CTPYMIB.
[Mpupoma marHeTusmy pedoBuHHM. HamarHiuyBaHHsi Ta HaMarHideHicTh. MarhitHe
T0JIC B PEYOBUHI, BEKTOP HANPYKEHOCTI MarHiTHOTO TOJIsl. TeopeMa mpo MUpKYIIAIito
BEKTOPa HANPY)KEHOCT1 MAarHITHOTO TOJISI.

Jlireparypa: [2] 7.1 - 7.5
CPC: Buau Mar"iTHEUX pe4oBHH.
Jlireparypa: [1] 14.6

Tema 2.4. EslekTpoMaruiTHa ingyxkuis.
Jlekuis 8.
SlBue eJIeKTPOMArHITHOI iIHAYKIIIL.
SIBuie enextpomarHitHoi iHaykii. [IpaBuio Jlenna. 3akon @apanes. [HAyKTUBHICTh
KOHTYpY, CaMOIHAYKIis. B3aeMHa iHAyKIis. MarHiTHa eHepris cTpymy.
Jlokanizalis Mar"iTHoOi eHeprii, TyCTHHa eHeprii MarHiTHOTO MOJIs.

Jlireparypa: [1] 15.1 —-15.4;[2]9.1-9.4
CPC: IIpunuun pobotu TpaHchopmaropa.
Jlireparypa: [2] 9.9




Tema 2.5. EnekrpuuHi KOJIMBaHHA.
Jleknis 9.
EjiekTpu4Hi KoJIMBaHHA.
3araJibHi BITOMOCTI PO KOJIMBAHHS IpoLiecH. PIBHSHHS BUIBHUX, BUTBHUX 3aracalounx
Ta BUMYIICHUX €JIEKTPUYHUX KOJMBaHb. BuMyIIeHI KOJMBaHHA B KOHTYpI.
AMIUTITYIHI XapaKTEpPUCTHKH KOHTYpa. 3MIHHUM CTpyM. AKTHBHHH Ta peaKkTHBHI
OTIOpH, IMIIE/IaHC.

Jlireparypa: [2]11.1 - 11.4
CPC: Pe3oHaHc Hampyr Ta CTpyMiB.
Jlireparypa: [2] 11.6

10

Po3aia 3. OcHOBH eJIEeKTPOAMHAMIKH.

Tema 3.1. PiBHSIHHA €J1eKTPOMArHiTHOIO MOJIS.
Jlexnis 10.
Cucrema piBusinb Makcgeiia.
EnextpomarnitHa IHAYKLISE B PYXOMHMX 1 HEPYXOMHUX THPOBIAHHMKAX, BUXPOBE
enekrpuyHe nosie. CTpyMm 3MileHHs. 3aKOH ITOBHOTO CTPYMY.
Cucrema piBHSIHb MakcBea.
Jlireparypa: [1] 16.1, 16.2; [2]10.1 -10.3

CPC: Ckin-edexr.
Jlireparypa: [6] 10.3

11

Tema 3.2. EjlekTpoMarHiTHi XBuii.
Jlexuis 11.
EnexkTpoMarHiTHi XBHJIi Ta iX BJaCTHBOCTI.
3arasibHi BIIOMOCTI TIPO XBUJILOBI TPOIIECH. PIBHSAHHS €JIEKTPOMArHiTHOT XBHJII.
OCHOBHI BJIACTUBOCTI €JIEKTPOMArHITHUX XBUJIb. EHEPrisl €JIEKTPOMAarHiTHUX XBHJIb.
I'yctuna nmotoky eHeprii xpuii. Bekrop Ymosa-Ilowituara. [HTeHCHBHICTD
€JICKTPOMArHITHOT XBHIII.

Jlireparypa: [2]10.5; [5] 14.1, 14.2

12

Tema 3.3. EjleMeHTH XBHJIbOBOI ONITHKH.
Jlekuis 12.
SIBuIAa XBWJILOBOI ONITHKH.
[Ikayia eneKTpOMarHiTHUX XBUJIb. SIBUIIIE IHTep(dEpEeHIIis Ta CrIocoou
cnoctepexkeHHs iHTepdepenii cBitia. [Ipunnun [Molirenca-dpenens. Judpakiis
O®paynrodepa Ha oJHII MUIHMHI Ta OAHOBUMIpHIiA rpaTii. [Ipukianu 3actocyBaHHs
sBUINa qudpakiii y komn otepHiit Texuuili. [loaspruzoBane Ta mpupoHe CBITIIO.
Bunu nonsipusarnii. [lonsipusarnis npu BinOUTTI Big Aienektpuka. [IpoxomkeHHs
CBITJIa Yepe3 OMTOBOJIOKHO.

Jlireparypa: [3] 3.1-3.4;4.1,4.3,4.4,5.1
CPC: Mudpaxuis Openens.
Jliteparypa: [3] 4.2

13

Po3nin 4. EsleMeHTH KBAaHTOBOI (Pi3UKH B KOHTEKCTI KOMII’ FOTePHUX TEXHOJIOT .

Tema 4.1. OcHOBM KBAHTOBOI ONITHKH.




Jlekuis 13.
KBanToBa npupoja eJieKTpOMAarHiTHOro BUIIPOMiHIOBAHHSI.
I'mote3a Ilmanka. @oronu. 3oBHImHIA (oToedekr. SBume rambMIBHOTO
peHTtreniBcbkoro BunpomintoBans. Edext Komntona. Bumyiiene BUpominioBaHHSI.
[Tpuniun po6oTtu s1azepa. 3aCTOCYBaHHS JIa3epiB Y KOMIT IOTEpHIM TEXHUIIL.

Jlireparypa: [3] 9.1 —9.4; 10.1;10.2;13.12; 13.13

14 2
Tema 4.2. OcHOBHI IPUHUIMIIA KBAHTOBOI (izuKu.

Jlexuis 14.

EneMeHTH KBAHTOBOI MeXaHiKM.
Kopryckynsipao-xBunboBuit ayanizm. Xsuis ne bpoins. [Ipunnun HeBu3HauYe€HOCTI
['eitzenOepra. XBmiboBa PyHKIIIS Ta 11 CTATUCTHYHMM 3MICT. YacoBe Ta cTaiioHapHe
piBHsiHHSA Llproninrepa. YacTuHKa y OTHOBUMIPHINM MOTeHIIaIbHIN siMi. TyHenpHUN
edext. KBanroBuii kommn’1orep. OCHOBU OOYI0BU KBAHTOBUX KOMIT'FOTEPIB.

Jlireparypa: [3] 12.1 - 12.4; 12.6

15 Tema 4.3. Dizuka aToMiB Ta IX KBAaHTOBi BJIaCTHBOCTI. 2
Jexkuis 15.
EnemenTn atomHol ¢izuku.
Hocnigu Pesepdopna 1 moxaeni aromiB. Teopiss bopa. CnekrpanbHi 3aKOHOMIPHOCTI.
ATOM BOJIHIO B KBaHTOBIH MexaHiIl. ®i3nyHi NpUHIKANHN OyI0BU NIEPIOUNYHOT TAOIHIT
XIMIYHHX €JIEMEHTIB.

Jlireparypa: [3] 13.1 - 13.6

IIpakTu4Hi 3aHATTS

HaBeneHo TeMu Ta KOPOTKHM 3MICT TPAKTUYHHX 3aHITH Ta OPIEHTOBHUI MEPEIiK 3aBAaHb IS ayIMTOPHOL Ta
JOMAIIHBOT (caMOoCTiiiHOT) poboTH 3a mocionukoM [ 4]. ITpu po6GoTi B ayauTopii BUKIagad Ma€e mpaBo, KpiM
yYKa3aHUX y NEPEeIIiKy 3aB/laHb, BAKOPUCTOBYBATH 1HIIII, BPAaXOBYIOUYH BiIMOBIIHICTh PIBHSI CKJIATHOCTI
3aBJaHHS JI0 PIBHSA MATOTOBKY KOHKPETHOI IpyMH 3100yBadiB Jj1sl 3a0€3MEUYEeHHS JIMIIOTo PO3yMIHHS Ta
3aCBOEHHS y4OOBOTO MaTepiaiy.

Ocho6HI 3a80aHHS YUKTY NPAKMUYHUX 3AHAMb !

o 3aKpIMJICHHS 3aCBOEHHS 3MICTY JIEKIIHHOTO MaTepiaiy;

° 3aCBO€EHHS METOJIIB aHANI3y (PI3UYHUX SBUIIL;
. HAOYTTS HABUYOK KOPEKTHOT'O OOYMCIICHHS (Di3UYHUX BEJIMYUH 32 aHATITHYHUMH BUPA3aMH;
. HAOyTTsl HABMYOK 3aCTOCOBYBATH MAaTEeMAaTUYHUI anapart JjIsl BUPIIICHHS MEBHUX (DI3MYHMX 3a]1a4.
No e . . . KinbkicTh
Ha3Bu po3aijiiB i Tem, nepesiik 0CHOBHUX NUTAHD
3/ rOANH
1 Po3ain 1. ®i3nunHi ocHOBH MeXaHIKH. 2

Tema 1.1. KinemaTnka maTepiajbHOI TOYKH.
OCHOBHI NOHATTS KIHEMATHKH MaTePiaJIbHOI TOYKH.
Crniocobu onucaHHS MEXaHIYHOTO PYXY.
TanrenuianbHe, HOpMajbHE 1 TOBHE MPUCKOPEHHSA. PyX 13 3MIHHUM MPUCKOPEHHSIM.

Po3B’s13yBanHs 3a1a4 3a Temoro: Jlireparypa: [4] 1.22, 1.41, 1.59, 1.62




CPC: [4] 1.27, 1.36,1.55

KinemaTuka TBepaoro tiia
OOepranbHUN pyX TBEPAOTO Tila.
3B’430K MDK JIHIHHUMU Ta KYTOBUMH BEJTMUNHAMH
[Tnockuit pyx TBEpAOTO TiNa.

Po3B’s3yBanHs 3a1a4 3a Temotro: Jlireparypa: [4] 1.67, 1.72, 1.77, 1.79
CPC: [4] 1.63,1.76, 1.84

Tema 1.2. OcHOBH IMHAMIKH NOCTYNAJBLHOIO Ta 00epTATbHOIO PYXY.
3aKoHM IMHAMIKH MOCTYNAJBLHOIO PYyXY.
OcHoBHI MOHATTS AMHAMIKH. CHITU B IPUPO/IL.
3aKOHM TMHAMIKU MaTepialbHOI TOUKH.
MexaHniyHa cucteMa. JIuHaMiKa CUCTEMU MaTepiaIbHUX TOYOK.

Po3B’s3yBanHs 3amay 3a remoro: Jlireparypa: [4] 1.114, 1.142, 1.155, 1.157
CPC: [4] 1.111, 1.144, 1.153

3aKoHM AMHAMIKH 00epPTAJBLHOIO PYXY.
MoMEeHT cuiIi Ta MOMEHT IMIYJIbCY BIIHOCHO TOYKH Ta OCL.
MowMmeHT iHep1ii CuCTEMH MaTepiaIbHUX TOYOK 1 TBEpAOro TLIa.
PiBHsIHHS mUHAMIKK 00€pTATBHOTO PyXy TBEPAOTO Tijla HABKOJIO HEPYXOMOI OCl.

Po3B’s3yBanHs 3aa4 3a Temoro: Jlireparypa: [4] 1.311, 1.320, 1.332, 1.346
CPC: [4] 1.330, 1.333, 1.347

Tema 1.3. 3akonu 30epeskeHHS B MeXaHilli.
3akoHu 30epexeHHs iIMITYJIbCY, MOMEHTY IMIIYJIbCY, IOBHOI MEXaHIiYHOI eHeprii.
PoGoTa i moTy>KHICTb CHIIH.
Kinetnuna enepris i moTeHIiayibHa eHeprii. [loBHa MexaHIYHA eHeprisl.
3akoHu 30epeKeHHS IMITYJIbCY, MOMEHTY IMITYJIbCY Ta MEAHIYHOT EHEeprii.

Po3B’s3yBanHs 3a1a4 3a Temoro: Jlireparypa: [4] 1.226, 1.237, 1.260, 1.280
CPC: [4] 1.227, 1.238, 1.285

MKP 3a tremamu 1.1,1.2,1.3

Po3ain 2. EjekTprka Ta MarHeTusm.

Tema 2.1. EjiekTpocTaTHYHE MOJIEe Y BAKYYMi i pe4OBHHI.
Po3paxyHOK XapaKTepHCTHK €JIEKTPOCTATHYHOIO MOJIsl Y BAKYYMi.
CujoBa Ta CHEpreTHYHa XapaKTEPUCTUKH €IIEKTPOCTATHYHOIO IOJIA Ta 3'I30K MDK

HUMHU.
Po3B’sa3yBanHs 3a1ad 3a Temotro: Jlireparypa: [4] 3.7, 3.39 (a,0)
CPC: [4] 3.9, 3.39 (B)

Tema 2.1. EslekTpocTaTH4HE 10JIe Y BAKYYMi i pe4OBHHI.
Po3paxyHOK XapaKTepHCTHK eJ1eKTPOCTATHYHOIO MOJIS Y BAKyYyMi.
IToTik BEKTOPHOTO MOJIS.
InTerpanbHa exexTpocratuyHa Teopema l'ayca ta i 3aCTOCYBaHHs.

Po3B’sa3yBanHs 3a1a4 3a Temoto: Jlireparypa: [4] 3.54, 3.73
CPC: [4] 3.72, 3.81)




EnekrpocraTtuyHe nmoJie B AieJIeKTPUKAX i MIPOBIIHNKAX.
Po3paxyHOK XapaKTEepUCTHK €IEKTPOCTATUYHOTO IOJISl B TiCNIEKTPUKAX.
EnexkTpoeMHICTh MPOBITHUKIB 1 KOJICHCATOPIB.
I'yctuna eneprii enexkrpuyHoro nojs. EHepris koHneHcaropa.

Po3B’s3yBanHs 3a7a4 3a Temoro: Jlireparypa: [4] 3.87, 3.102

CPC: [4] CPC: [4] 3.85, 3. 105; PP «EnexkrpuuHe moJie B JIie/IEKTPHKAX.

Konnencaropu»

Tema 2.2. IlocTiiiHUI e1eKTPUYHHUI CTPYM.
3aKkoHM NOCTIiHOTO CTPyMYy.
CtpyM NpOBITHOCTI, HOTO XapaKTEPUCTUKH.
3axonu Oma Tta Jxoynsa-Jlenna. [loTyXHICTb cTpyMy.
[TpaBuna Kipxroda.

Po3B’s3yBanHs 3a1a4 3a Temotro Jlireparypa: [4] 3.198, 3.200
CPC: [4] CPC: [4] 3.180, 3.182

Tema 2.3. MarHiTHe noJjie y BaKyyMi i pe4oBHHi.
Po3paxyHok iHAyKIii MarHiTHOro MoJisl y BaKyyMmi.
3akoH bio-Caapa-Jlamiaca Ta oro 3acTOCYBaHHS /ISl POCTHX CHUCTEM.

Jlireparypa: [4] 3.218, 3.223
CPC: [4] CPC: [4] 3.222, 3.227

Tema 2.3. MaruiTHe noJjie y BAKyyMi i pe4yoBHHi.
Po3paxyHoK iHZYKIii MATHITHOTO MOJIAA Y BAKYyMi.
Teopema mpo MUPKYIAII0 BEKTOPa IHAYKIIT MarHiTHOTO TOJIS Ta ii 3aCTOCYBaHHS.
3akoH Amriepa.

Jliteparypa: [4] 3.251, 3.256
CPC: [4] CPC: [4] 3.244, 3.258

Tema 2.4. EjleKkTpOMAarHiTHa iHxyKuis.
3aKOH eJIEKTPOMATHITHOI IHAYKIILil.
MarsiTHU#N MOTIK.
E.p.c. enekrpoMarHitHoi IHAYKIII{ B pyXOMOMY HPOBITHHKY.

Po3p’sa3yBanHd 3anau 3a Temoto Jlireparypa: [4] 3.284, 3.297
CPC: [4] CPC: [4] 3.290, 3.299
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3aKoH eJIEKTPOMATHITHOI iIHAYKIil.
InnykruBHicTh. E.p.c. cMoiHgyKIIii.
B3aemHa iHIYKTUBHICTb.
EHepris cTpyMy Ta MarHiTHOTO HOJIS.

Po3B’s13yBanHs 3a1ay 3a TeMoto: Jlireparypa: [4] 3.307, 3.313, 3.325, 3.335
CPC: [4] 3.306, 3. 309, 3.322

11

Po3ais 3. OCHOBH €JICKTPOAMHAMIKH.

Tema 3.1. PiBHSIHHA €JIeKTPOMATrHITHOI'O MOJIS.
PiBHSIHHSI €J1eKTPOMATrHITHOIO NOJISI.




Buxpose enexrpudHe nosie.
CtpyM 3MileHHS.
Cucrema piBHAHbP MakcBeia.

Po3B’s3yBanHs 3amad 3a Temoro: Jlireparypa: [4] 3.340, 3.341
CPC: [4] CPC: [4] 3.342, 3. 343
Tema 3.2. EslekTpoMaruiTHi xsuJi. 1
Enexkrpomaruirsi xsuii
BnacTuBOCTI €I€KTPOMAarHiTHUX XBUJIb.
[HTEHCUBHICTB €JIEKTPOMArHITHOT XBUITI.
EnHepris eleKTpoMaraiTHOTO MOJIsl.

Po3B’s3yBaHHs 3a1a4 3a Temotro: Jlireparypa: [4] 4.6, 4.13
CPC: [4]4.1,4.14

12 | Po3nin 4. EsileMeHTH KBaHTOBOI (Pi3MKH B KOHTEKCTi KOMII IOTEPHUX TEXHOJIOT . 2

Tema 4.1. OcHOBH KBAHTOBOI ONITHKMH.
KBanToBa npupojia ejieKTpPOMArHiTHOro BUIIPOMiHIOBAHHSI.
I'imote3a Ilnanka. ®oToHM.
3akon EltHmTeitna a1 30BHIIIHBOTO oToedexTa.
SBuIie TaIbMIBHOTO PEHTT€HIBCHKOTO BUIMPOMIHIOBAHHS.
Ssume Kommrona.

Po3B’s3yBanHs 3ama4 3a Temoto: Jlireparypa: [4] 5.7, 5.56, 5.59, 5.69
CPC: [4]5.5,5.58, 5.66

13 Tema 4.2. OcHOBHI MPUHIMITA KBAHTOBOI (Pi3uKH. 2

EnemMeHTH KBAHTOBOI MeXaHIKH.
XBWIBOB1 BIIACTUBOCTI MIKpOOO’€KTa. XBUIIbOBA (DYHKITIA.
CHiBBIIHOILIEHHS HEBU3HAYEHOCTEN

Po3B’s3yBanHs 3a1a4 3a Temoro: 5.84, 5.95
CPC: 5.82, 5.100

[Tpuknaam 3acTocyBaHHs cTanioHapHOTO piBHSHHS [LIphoTiHrepa: 3HAX0HKEHHS
BJIACHUX CHEPTii 1 XBUJILOBUX (YHKIIII; Oap’e€pHi 3a1a4i.

Po3p’sa3yBanHs 3anau 3a Temoro: Jlireparypa: [4] 5.114, 5.131
CPC: [4] 5.110, 5.128

14 Tema 4.3. ®izuka aTomiB Ta iX KBAaHTOBi BJIaCTHBOCTI 1
CrnekTpaJjibHi 3aKOHOMIPHOCTI.

Teopis bopa. CnekTp aTomMa BOAHIO.

MKP 3a temamu 4.1,4.2, 4.3 1

15 | 3AJIIK 2

6. CamocriitHa po0ora.

CamocriitHa po6oTa nependayae MiArOTOBKY 10 MPAaKTUYHUX 3aHATh, 10 y4acTi B 0OrOBOPEHHI MUTaHb TEMH,
CaMOKOHTPOJIb HAOyTUX 3HaHb, ONPALIOBAHHS JDKEpEN 13 CIUCKY Jireparypu. CamocrtiiiHa poboTa 3100yBaya
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OXOILIIOE TaKi CKJIAJ0BI SIK MiATOTOBKA JI0 MOAYJABHOI KOHTPOJIBHOT POOOTH, PO3paxyHKOBOI pOOOTH, 3aTIKYy.

[Tepenik mutans s niarotroBku 10 MKP Hanano y mogarky A.
IIpukinan 3aBnanss PP nHaBeneno B qonarky b.
[lepenix muTaHb It MIATOTOBKY JI0 3JIIKy HAJaHO Y 10AaTKy B.

Ne . . . KiabkicTn
Temu, siki NOTPedyIOTH CAMOCTiiiHOT0 100NPALIOBAHHS Ta BUAU POOIT

3/m rOAUH

1 Tema Tema 1.1. Kinematnka maTepiaJibHOT TOUKH. 4

2 Tema Tema 1.2. OCHOBY IMHAMIKH MTOCTYNAIBHOTO Ta 00EPTATHHOTO PYXY. 4

3 Tema 1.3. 3akoHu 30epe)KEHHS B MEXaHIII1. 3

4 Tema 2.1. EnekrpocTatnyne moje B BaKyyMi i peuOBHHI. 3

5 Tema 2.2. IocTiitHHIA €TEKTPHIHUI CTPYM. 3

6 Tema 2.3. MarHiTHe nosje B BaKyymi 1 pe4OBHHI. 3

7 Tema 2.4. EnekrpoMarHiTHa 1HyKIIis. 4

8 Tewma 3.1. PIBHSIHHS €1€KTPOMAarHiTHOTO MOJIS. 4

9 Tema 4.1. OcHOBHM KBaHTOBOi ONTHKH. 4

10 Tewma 4.2. OcHOBHI NPUHIIMIIN KBAaHTOBO1 (PI3UKH. 4

11 ITinroroBka no MKP 4

12 | Bukonaunus PP 14

13 ITigroroBka J0 3aJiKy 6
Bceporo roana 60

7. TloniTrka HaBYAIBHOT JUCIUILTIHKA (OCBITHBOTO KOMIIOHEHTA)

npasuia NO8eOiHKU HA 3aHAMMIX .

° BianmosinHo 1o Hakazy 1-273 Bin 14.09.2020 p. 3a00poHEHO OIIHIOBATH MPHUCYTHICTH 200 BIACYTHICTH
3100yBavya Ha ayJAMTOPHOMY 3aHATTI, B TOMY YHCJIl HapaxoByBaTH ITpadHi 0anu, OCKUIbKU (iHAIBHUI
perTHHroBui O0ai 3100yBada (OPMY€EThCSI BUKIIFOYHO Ha OCHOBI OIIHIOBAHHS Pe3yJbTaTiB HABYaAHHS;

° 3100yBa4 Ma€ MOJKJIMBICTb OTPUMYBAaTH OajM 3a BIANMOBIIHI BUIM HABYAIBHOI aKTUBHOCTI Ha
MPaKTUYHUX 3aHATTAX, ependaderi PCO nucuuruiiny;
. Ha BCIX BUJAX 3aHATHh 3BYK Ha TeJe(OHAX Ta IHIIUX ra/pKeTax Mae OyTH BIIKIFOYCHUH, JIO3BOJISIETHCS

BHKOPHUCTAHHS 3100yBauaMu HOYTOYKIB, TeJIe(OHIB, IJIAHIIETIB Ta IHIIUX Ta/PKETIB I eperisaay daiiiB i3
HaBYAJbHUM KOHTCHTOM, HaJJAHUM BUKJIaJlaueM;

o IpU BUKOpPUCTaHHI HU(POBUX 3ac00iB 3B 53Ky 3 BHKIagadeM (MOOUIbHHMM 3B’SI30K, €JIEKTPOHHA
MOIITAa, MECCHDKEPH) HEOOXIMHO JOTPUMYBATHUCH 3arallbHONPHUHATHX CTHUYHHX HOPM, 30Kpema OyTu
BBIWIMBHUM Ta 0OMEKXYBaTH CIIUIKYBaHHS POOOYMM YaCOM BHKIIAaya;

. KOKCH 3700yBad NMOBMHEH MAaTH BJIACHI 30IIMTH JUIS JICKIIHHUX Ta MPAKTHYHUX 3aHATh, B SKUX
(bIKCYETHCS TEOPSTUIHUI MaTepia AUCIMILIIHU (JIeKIIil), BAKOHAHI 3a/1a4i (ayIMTOPHI Ta JOMAIIIHI).

noaimuxka 0ednNauHie ma nepeckiadab.

J KOHTpoJibHI 3axoau (MKP) Ta 3aB1aHHS Ha MPaKTUYHUX 3aHATTSAX BUKOHYIOTHCS CTYJCHTAMH TUIbKU
3a pO3KJIaJIOM, y BCTAHOBJICHUH JUIs IPYIHU Yac, (BUKITIOUEHHSI — [IEpEeHECEHHsI HalTMCaHHs IPyTolo (a0 OKpeMHx
CTYZIEHTIB) Yy 3B’SI3Ky 3 HEOOXIJHMM JOTPUMaHHAM O€3MEKOBHX YMOB ab0 3 MHOIEPeKEHHSIM BUKJIajaya Ta
o}iLifHIM MIATBEPKEHHAM IPUYMHM BIICYTHOCTI 3100yBaya Ha HallMCaHHI pa30M 3 TPYIO0);

o akmo 3700yBau He nucaB MKP (6e3 moBaxHOT MpuUYMHM), HOTO pe3yabTaT OLiHIOeThes y 0 Oamis.
Iepecknananust MKP 31iiicHIOETBCS 3 Y3rOPKEHHIM 3 BUKJIa1auyeM BIIMOBIIHO JI0 Tpadika KOHCYIbTAlliH.

ROAIMUKA Wooo aKkademiuHoi 00opouecHocmi:
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o MOJIITUKA Ta NPUHIHUNK aKaaeMiuyHoi poOpouecHocTi BU3HaueHi y po3auni 3 Kopekcy wuecTi
HamionaneHoro TexHiyHOrO YyHiBepcuteTy YKpaiHu «KHUIBCHKHI NOMITEXHIYHUHA IHCTUTYT iMeHi Irops
Cikopcbkoroy. Jeranbhime: https://kpi.ua/code;

o y pa3i BHUSBJIECHHS akaneMiuHoi HemoOpouecHocTi mixg yac BukoHaHHs MKP, PP (mmariar Tta iH.)
pe3yIbTaTH KOHTPOJBHOTO 3ax0oqy He BpaxoByroThcs. MKP B Takomy pa3i He mepenucyerbcsi. [loBTOpHE
BUKOHaHHA PP MouBe TiTbKM 32 IHIIUM BapiaHTOM (BHIIpaBlieHe iHAMBINyanbHEe 3aBnaHHs (PP) ouiHroeTses
3a KPUTEPIAMH, 5K Take, 0 BAKOHAHE HEBYACHO);

. y pasi BUSBJICHHS aKaJaeMiuyHOi HEJOOpOYECHOCTI i Yac BUKOHAHHS 3alliKOBOi poOoTH 3700yBad
YCYBA€ETHCS 3 3aJKy 1 MOYKE TIOBTOPHUTHU CIIpo0y 371a4i CEMECTPOBOTO KOHTPOJIIO Ha | uM 2 mepeckiiaiaHHi.

. HOPMU eMUYHOT NOBEOTHKU.

. HOPMH €THYHOI TMOBEMIHKM 3700yBadiB 1 MpamiBHUKIB BHU3Ha4YeHi y posauri 2 Koxekcy wdecri

HamionaneHoro TexHiuyHOTO YHiBepcutery Ykpainu «KWIBCHKUI MONITEXHIYHUN IHCTUTYT iMeHi Irops
Cikopcbkoroy. Jleranphime: https://kpi.ua/code.

Cucmema 8umMoe 00 KOHMPOILHUX 3aX00i8, K1 CTABISATHCA Mepe] 3100yBayeMm:

po3paxyHkoBa pobota (PP) BUKOHYyeTbCs BiJ pyKH Ha JUCTKax ¢opmary A4 BIATOBIIHO 0 BUMOT, HaJaHUX
BUKJIaJlaueM;

MoAyJbH1 KOHTpoJsibHI poOotn (MKP) mumytecs 3100yBauaMu caMOCTIMHO Ha NMPAKTUYHMX 3aHATTAX Oe3
3aCTOCYBaHHS JOTIOMDKHHX 3ac001B (MOOLUTBbHI TenehOHH, IIJIAHILIETH Ta 1H.);

ycl MHUCbMOB1 POOOTH BHUKOHYIOTHCS 3700yBaueM caMOCTIMHO. J{is minTBepkeHHS (akTy caMOCTIHHOTrO
BUKOHAHH$ Oy/b-SIKOT MUCbMOBOT poOOTH 3100yBay Ma€e BMITH YCHO MOSICHUTH Te€, 1110 BiH HaIIKCaB.

HABYAHHSL IHO3EMHOI0 MOBOIO:
y X0J11 BUKOHaHHS 3aBJIaHb 3/100yBauaM Moxke OyTH PEKOMEHI0BAHO 3BEPHYTUCS JIO aHIJIOMOBHHX JIXKEPET.

3a0x04y8anvHi 6AIU BUCTABISIOTHCS 34!

aKTUBHY pOOOTY Ha MPAKTHMYHUX 3aHATTAX; Yy4acTh Y (aKyIbTETCHKUX Ta IHCTUTYTCHKHX KOH(EpEeHIIiaX Ta
oMITiagax 3 izuku. 3aranbHa KUTbKICTh 3a0X04yBaHUX OaniB He Outbe 10;

JI0 peUTHHTY 3700yBavya JA0JATKOBO BKJIIOYAIOTHCS Oaiv, ojeprkaHi Ha odimidHux nqonoMmibkHUX Kypcax KITI
M. Iropst Cikopcbkoro 3 BUBUYCHHS TUCIUIUTIHN Di3KKa, 32 yMOBH IIPe IBIICHHS BIAMOBIIHOTO cepTU(IiKaTy;
cepTudikaTh MPOXOPKCHHS TUCTAHIIMHUX YW OHJIAHH KypCIB 3a BiMOBITHOIO TEMAaTHKOK MOXYTh OYyTH
3apaxoBaHi 3a YMOBHM BUKOHaHHs BuMoT, HaBeneHnx y HAKA3I Ne 7-177 BIJ 01.10.2020 p. «IIpo
3aTtBeppkeHHs nojoxeHHs npo BusHaHHS B KIII iMm. Irops CikopchbKoro pe3ynbTaTiB HaBYaHHS, HaOyTHUX Y
HedopmanbHiil/iHDOpMaTBHII OCBITI».

8. Buju KOHTpOITIO Ta peUTUHIOBA CUCTEMA OIIIHIOBaHHS pe3ynbrariB HaBdaHHs (PCO)
Pelitunr 3100yBava ckiiagaerbes 3 0aniB, OTPUMAHUX HUM 3a:

BIJIMOBI1/Il HA TPAKTUYHUX 3aHATTSX;
BUKOHAHI 3aBJJaHHS MPAKTUYHUX 3aHSTH;
MOAYJIbHY KOHTpOJIbHY poboTy (MKP);
po3paxyHkoBy poooty (PP);

3aJiKOBY po0OoTY (y pa3i HEOOX1IHOCTI).

Cucmema petimuneogux 6anie ma Kpumepii OYiH08AHHS HABYAHHA

8I0N06I0I HA NPAKMUYHUX 3AHAMMAX.

[IpoTsirom ceMmecTpy Ha NPAaKTUYHUX 3aHATTAX 3700yBau Mae BiamoBicTh 2 (1gBa) pa3u OUIL JIOILIKH,
J€MOHCTPYIOUYHM BMIHHSI PO3B’3yBaTH 337a4i 0 TeMi 3aHATTA. [[oBHa MpaBUiIbHA BIIMOBIIL — 5 OaiB; HEMOBHA
BINOBiIb 200 BIAMOBIAB 13 HE3HAYHUMH TOMUJIKAaMU — 3 Oayu; BiAMOBIAb 13 CYTTEBUMHU MOMUIKaMU — 1 Oair.
Bincyrtnicts Binmosiai — 0 Gais.
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MakcumalibHa KUIbKICTh OautiB 3a Bignmosial: r,=2x5=10

nUCcbM0o8€e BUKOHAHHS 3A0ay 8i0N0BIOHO 00 meM NPAKMUK:

[Tpotsirom cemecTpy 3100yBau Mae BukonatH i Hagiciatu B Google Class 10 (necsats) Tem, siki BiH oOupae
CaMOCTIHHO 3TiHO 13 EPETIKOM TeM MPAaKTUIHUX 3aHATh. CTyIeHT popMye OAUH (aii 10 KOKHOI TEMHU, SIKH
MICTHTh TMpaBHJIbHE O(OPMIICHHS PO3B’SA3KIB ayIUTOPHHUX 1 AOMAIIHIX 3aBAaHb. Js minTBep/pKeHHS (akTy
CaMOCTIMHOTO BHKOHAHHS OyIb-sKO1 MUChMOBOi poOOTH 3100yBad Mae BMITH YCHO IMOSICHUTH Te€, IO BiH
HAaIHCaB.

MakcumalibHa KUIbKICTh OaJIiB 3a BUKOHAHI TeMu; =10x2=20

MoOyvHa koHmpoavHa poooma (MKP):

MKP cknamaerbest 13 ABoX yacTuH. [lepiia yacTuHa oxormioe TeMu po3auty 1 «Di3udHi OCHOBU MEXaHIKH»,
apyra — TeMu po3auty 4 « EnemeHTH kBaHTOBOIT (P13MKM B KOHTEKCTI KOMIT IOTEPHUX TEXHOJIOT1».

KoxHa yacTtuna cknagaerbed 13 15 (n'sITHaALATH) TECTOBUX 3aBaHb, KOYKHE 3aBJIaHHS OLIIHIOETHCS B 1 (011H)
6an. Yac HanucanHs koxHOT yacTuHd MKP — 45 xB.

MaxkcumanbHa KUIbKIiCTh 0aiiB 3a AB1 yacTUHU MKP: Iyy=2x15=30

pospaxyukosa poboma (PP):

PP 3a temoro «Enextpuune nosie B mienektpukax. KoHmeHcaropu» € iHIUBITyalbHOIO poOOTOIO 3700yBava.
3aBaaHHs, BUMOTHU 10 oopmiieHHs, TepMiH BUKOHaHHS PP Hajae BuKiIanay Ha BIANOBIIHOMY MPAKTHYHOMY
3ansATTi. Bukonana po6ota Hagcunaerscs B GooglClass na mepeipky.

HapaxyBaHHs 6aiiB 3a PP:

[TpaBunbHO BUKOHAHA 1 0hopmiteHa podoTa — 40 Ganis;

[IpucyTH1 HEMPUHIMTIOB] MOMIIKY — 32 6aiu;

OpHe 13 3aBaHb HE BUKOHAHO, 1HIII MOXKYTh MICTUTH HENIPUHITUTIOB] IOMIUIKU — 24 GatiB;

JIBa 3aBaHHs HE BUKOHAHO, 1HIII MOXKYTh MICTUTH HEIPUHITUIIOB] MOMIIIKU — 12 Gaitis;

He Bukonano 3 (tpu) 1 6inbImie 3aBaanp — 0 6aiis.

HenpuHIMIIOBI MTOMUJIKA: HEHAJISKHE 0POPMIIEHHST pOOOTH; BIICYTHE MIOBHE BUBEJICHHS BUPA3iB Y 3arajlbHOMY
BHIJISIII; HE BKa3aHa PO3MIPHICTh BEJIMYHH, HEMPABHIbHE OKPYIJICHHS Pe3yJIbTaTIB.

MaxkcumanbHa KiUTbKIiCTh 0aiiB 3a I'py=PP 1x40=40
VY Bunazaky koiu PP Hanicnana HeBYacHO, MaKCUMallbHA KUTBKICTh OalliB ckiagae 32

Jlna miaTBepKeHHs (PaKTy caMOCTITHOTO BUKOHAHHS Oy/b-sIKOT MUCHbMOBOT pOOOTH 3100yBay Ma€e BMITH YCHO
MOSICHUTH T€, 110 BIiH HAIIKCAaB.

3a0iK:

IPOTATOM CeMeCTpy 37100yBau HaOupae NeBHY KUIbKICTh 0aiiB 31 100 MOXIIMBHX, Ky OTPUMYE K OCTATOUYHY
OLIIHKY;

HEOOXIJJTHOI0 YMOBOIO OTPUMAaHHS 3aJiKy € HaOpaHHs Bi 60 GainiB, npu 1iboMy Mae 6yt Hanucana MKP, PP;
y pasi oJiep»aHHsS MEHIIO1 KUTbKOCTI 6aiiB, abo Ko 3100yBad Xo4e MiABUIUTH OLIHKY, BiH MHIIE 3aTIKOBY
poboty. Ilpu 11pomy 6anu nepeHoOpPMOBYIOTHCSI TAKUM YHHOM, 1110 MAaKCUMAaJIbHO MOXJIMBUI 0ai cTaHOBUTH 60,
a 3aJ1ikoBa po0oTa ouiHtoeThes B 40 Oais;

3100yBay OTpUMye OUIET, B SKUH BXOJATH 3aJaui 1 MUTaHHS CTOCOBHO BCHOTO Marepiany Kypcy. 3ajikoBa
po0OTa BUKOHYETHCSI MTUCHBMOBO B ayIUTOPIl MPOTATOM JBOX aKaJeMIYHMX T'OJHH, HOTIM BiI0OYBAa€ThCS yCHA
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criBOecizia, B X011 sIKo1 3/1710yBay Aa€ BIAMOBIAI HA KOKHE MATAHHSL.

CucreMa OLIHIOBAaHHS 3alIUTaHb:

38-40 GaniB — MOBHE PO3KPHUTTS 3MICTY MMUTAHHS, IPABHIIbHI BIAMOBI/II HA YyTOYHIOOY1 MUTAaHHS;

34-39 GamiB — PO3KPHUTTS 3MICTY 3amUTaHHS 3 HE3HAYHHUMH MOMHIJIKaMH ab0 JesKi HEeBIpHI BIATOBIiII Ha
YTOYHIOIOY1 TUTAHHS,

28-33 GamniB — HEMMOBHE PO3KPUTTS 3MICTYy 200 OUTBIIICTH BIAMOBINCH HA 3aNMTaHHS BUKJIaJaua HEBIPHA;

22-27 GaniB — muchMOBa poOOTa Ta BIAMOBII HA 3aIIUTAHHS MICTATH IPy0i IOMMIIKY;

0-21 GaniB — BiICYTHICTH BiNNOBiNi 200 BiMOBiIE HE BIAMOBITAE 3MICTy 3alTUTAHHS.

MakcumainbHa cymMa BaroBux OalliB KOHTPOJIHHUX 3aX0IB MPOTITOM CEMECTpPY CKIIAJIaE:
RD= 1+ yupt+pp=10+20+30+40=100,
e ', — 0anu 3a BiAnmoBini Ha mpakTuuHUX 3aHATTAX (0..10); rr — 6anu 3a Temu npakTuIHUX 3aHATH (0. ..20); M-

6amu 3a MKP (0...30); rpp- 6amm 3a PP (0...40).

J101aTKOBO J10 PEUTUHTY MOKYTh OYTH J10/1aH1 3a0X04yBaJIbH1 O0aiu y pa3i iX OTpUMaHHS.
PeliTuHroBi 6amu nepeBosATHCS 10 YHIBEPCUTETChKOT CHCTEMU OLIIHIOBAHHS 3T1HO 3 Tabauuero 1.

Tabnuys 1 — Ilepesedenns petimunzogux 6anié 00 OYiHOK 3a YHIGEPCUMEMCbKOI WKAOK

KinbkicTs Oamis Orinka
100-95 BingMinHO
94-85 Hyxe no6pe
84-75 HoGpe
74-65 3a10BUILHO
64-60 JocTtaTHbO

Memntue 60 HeszanosuisHO

Kanenoapnuii konmpoas mpoBomutbes 3rigHo ['padika-kanennmapsi ocitHporo mporecy KIII im. Irops
CiKOpChKOTO HA HABYAIBHHH PIK.

Misxccecivina amecmauis:

Ha MepIIii arecralrii 3100yBad OTPUMY€E «aT€CTOBAHOY, SKIIO BIH 3/1aB JIB1 TEMH MPAKTHYHHUX 3aHSTh;

Ha JIpYriil aTecTallii CTyJICHT OTPUMYE «aTECTOBAHO», KO BiH HamucaB nepiry yactuny MKP He MeHme Hix
Ha 9 OaniB, BukoHas PP ne menmie Hixk Ha 20 Oais.

9. JlonarkoBa iHbopMaIlis 3 TMCUUTLIIHU (OCBITHHOTO KOMITOHEHTA)
Honatok A Ilepemik nutanb Jyist miarotosku 10 MKP

MKP uactuna 1:

1.Tpaekropis, NUIAX 1 IEPEMIIICHHS, BUAKICTh 1 TPUCKOPCHHS.

2.3aranbHi pIBHAHHS KIHEMaTUKU MaTepiajabHOI TOUKH.

3.TaHreHuianbHe, HOpMaJbHE Ta MIOBHE MPUCKOPEHHS.

4.KyToBe nepemilieHHs, KyToBa MIBUIKICTb Ta KyTOBE PUCKOPEHHS.
5.3B’430K MDK KYTOBUMU Ta JIHIHHUMH BETHUYUHAMU.

6.Cuiia Ta Maca.

7.3axonun HproToHa.

8.MOMEHT CcHJIM Ta MOMEHT IMITYJIbCY BIJHOCHO TOYKH Ta OCI.

9.MowmeHT iHepiii.

10.PiBHSAHHS AMHAMIKH 00€pPTAIBLHOTO PyXy TBEPJOTO TiIa HABKOJIO HEPYXOMOT OCI.
11.ImMmynbc MaTepiaibHOT TOUKH Ta CUCTEMH, 3B SI30K MK IMITYJIBCOM 1 CHJIOHO.
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12. LlenTp Mac cUCTEMH, 3aKOH PyXy IIEHTpa Mac.

13. 3akoH 30epeKeHHs IMITYIIbCY.

14.Po6oTa i MOTYXHICTh CHIIH.

15. Po6oTa 3MiHHOT cHTH.

16.KineTn4yna eHepris TOUKU Ta MEXaHIYHOT CUCTEMH.

17.KoncepBarusHi cuin. [loTeHIianbHa eHepris TOYKH Ta MEXaHIYHOT CHCTEMH.
18. PoboTa mucunaTuBHUX CHIL.

19.IToBHa MexaHIYHA SHEPTisl CHCTEMH. 3B’ SI30K MK IIOBHOKO MEXAHIYHOIO EHEPTIEI0 Ta PO OOTOIO CHIL
20.3akoH 30epeKeHHs] MEXaHI9HO1 eHeprii.

21.3akoH 30epeKECHHS MOMEHTY IMITYJIBCY.

MKP yactuna 2:

1.I'imote3a [1nanka. ®oToHU.

2.3akoHu 30BHIIIHBOTO (oToedekra. PiBHsAHHS EltHIITElHA.

3.l'asibMiBHE PEHTTE€HIBCHKE BUNPOMIHIOBAHHS.

4.Edext Komnrona.

5.XBuns ae bpous.

6.IIpunun HeBu3HaueHocTi I'eiizendepra.

7.XBUJIbOBA (PYHKILIA Ta ii CTATUCTUYHUM 3MICT.

8.Yacose Ta crarionapue piBHsHHs Lproaiarepa.

9.YacTuHKa y OTHOBUMIPHIN MTOTEHITIATBHIN sSMI.

10.TynenbHuii edexr.

11.Teopist bopa atoma BoaHIO.

12.Cniextp aToMa BOJHIO.

13.aTOM BOIHIO B KBAaHTOBIH MEXaHIIII.

14 . ®13uuH1 TPUHIUIIA OYO0BY MEPIOINYHOT TAOTUII XIMIYHUX €JIEMEHTIB.

Honarok b Ilpuknan 3aBnanus PP

Po3zpaxynkosa pob6ora «EJIEKTPUYHE I1OJIE B JIEJIEKTPUKAX. KOHAEHCATOPW»

KonneHncarop 3amaHoro Tuiy Ta po3MIpiB 3allOBHEHHH JBOMA IapaMH 130TPOITHOTO ieJIeKTpUKa 3aJIaHoi
TOBIIUHU, OJUH 13 SKUX OJHOPIMTHWN, a APYTHH - HEOTHOPITHUN 13 3aJaHOI0 3AJICKHICTIO ICICKTPUIHOL
MIPOHUKHOCTI BiJ kKoopauHaTH. KoHaeHcaTop Mae 3apsj  3a7aHoi BEIMYMHM, "+" Ha BHYTPIMIHIA a00 JIiBii
oOKJIaaI.

1.0tpumary BEpa3 [y BEKTOPIB €JIEKTPUYHOTO 3MileHHs D~ (), nanpyxkenocti E ~ (1) Ta noTeHuiany moJs
¢@(r) y BCbOMY IIPOCTOPI.

2.Po3paxyBTu TaOIUIIO 3HAUEHb Ta MoOyayBaTu rpadiku 3anexnocrei D™ (1), E 7 (r), ¢(r), &(r).

3.0TtpumaTy BUpa3 Uik EMHOCTI KOHJICHCATOpa Ta OOUUCIIUTH.

4.0tpuMaTH BUpa3 sl CHEprii KOHACHCATOPa Yepe3 EMHICTD Ta 3apsa. OOuucinTy.

5.0TpuMaTH BHpa3 Ui CHEprii KOHJEHcaTopa Yepe3 00’ eMHy rycTuHy mosist. [IopiBHATH 3 BUPa30M 3aBIaHHS
4. OGUUCTUTH.

6.Hamcatu BUCHOBOK.

Hoaarok B I[lepenik nutanp AJs MIATOTOBKH JI0 3aJIKy

1. TpaexTopis, IUIAX 1 HEpeMIIIeHHs, IIBUAKICTh 1 TPUCKOPEHHSL.

2.3aranbHi pIBHAHHS KIHEMaTUKU MaTepiajabHOI TOUKH.

3.TanreHuianbHe, HOPMaJbHE Ta MOBHE MPHUCKOPEHHS.

4.KyToBe nepemilieHHs, KyToBa IBUIKICTb Ta KyTOBE MPUCKOPEHHSL.

5.3B’430K MDK KYTOBUMU Ta JIHIHHUMH BETHUYUHAMU.

6.3axonu HeroToHa.

7.MOMEHT CHJIM Ta MOMEHT IMITyJIbCY BITHOCHO TOYKH Ta OCI.

8.MowmenT iHepitii. CriocoOu 0OUuCIIeHHs UTs POCTUX CUCTEM.

9.PiBHSHHS TMHAMIKU 00€pTaIbHOTO PyXy TBEPAOIo Tijla HABKOJIO HEPYXOMOi OCi.
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10.ImMmynbc MaTepiaibHOT TOUKH Ta CUCTEMH, 3B 130K MK IMITYJIbCOM 1 CHIIOIO.

11.IlenTp Mac cUCTEMHU, 3aKOH PYXy LIEHTpa Mac.

12. 3akoH 30epeKeHHs IMITYIIbCY.

13.Po6oTa i MOTYXHICTh CHIIH.

14. Po6GoTa 3MiHHOT CHITH.

15.KineTn4yHa eHepris TOUYKU Ta MEXaHIYHOT CUCTEMH.

16.KoncepBarusHi cuin. [loTeHIianpHa eHepris TOYKH Ta MEXaHIYHOT CHCTEMH.

17.Po6oTa mucunaTHBHUX CHIL.

18.IToBHA MexaHIYHA SHEPTisl CHCTEMHU. 3B’ SI30K MK IIOBHOKO MEXAHIYHOIO EHEPTIEI0 Ta pOOOTOO CHIL.
19.3akoH 30epexeHHs MeXaHIYHOT eHepril.

20.3ak0H 30epeKCHHSI MOMEHTY IMITYJIBCY.

21.XapaKTepuCTHKH €IEKTPOCTATHYHOTO TIOJISI Ta 3B'SI30K MK HUMH.

22.Ilotik BekTOpHOTO NOJs. [HTErpanbHa enexkTpocratnyHa reopema ["aycca Ta ii 3acTOCyBaHHS.

22 Ilonsipu3anis AleNeKTPUKIB, TOJApU3aLiiiHi 3apsiiu. Bekrop enexTpuyHoro 3miiieHHs, Teopema ['aycca s
€JIEKTPUYHOTIO I0JI IPU HASIBHOCTI JII€IEKTPHUKA.

23.I1poBiTHUK y 30BHIIIHBOMY €JIEKTPUYHOMY I10JIi, €JIEKTPOCTATUYHA THAYKIIS.

24 EnexkTpuyHa €EMHICTh, KOHACHCATOPH.

25.EnextpocratuyHa enepris. Jlokamnizanis eHeprii, 00’eMHa r'yCTHHA €HEpTii eJ1eKTPUYHOIO MOJIS.
26.MarniTHe ToJie MpOBiAHUKA 31 CTpyMoM, 3akoH bio-CaBapa-Jlamiaca.

27.Jli1 MarHiTHOTO TIOJISI HA CTPYM, 3aKOH AmIiepa.

28.KoHTyp 13 CTpyMOM Yy 30BHILIHFOMY MarHiTHOMY TOJIL.

29.0cHOBHI piIBHSHHSI MarHETOCTaTUKU y BaKyyMi: IHTerpaibHa Teopema ['aycca Ta Teopema npo IUPKYIIAIio
MarHiTHOTO TIOJISI CTPYMIB.

30.MarHiTHe 1oje B peuOBUHI, BEKTOP HAIMPYKEHOCTI MarHiTHOTro mnoJis. Teopema mpo IUPKYIALi0 BEKTOpa
HaIpy>KEHOCTI MarHiTHOTO TOJIS.

31.SBumie enekrpomaruitHoi iHAyKIii. [TpaBumno Jlenna. 3akon ®apanes.

32.IHayKTHBHICTH KOHTYPY, CaMOIHAYKIIsA. B3aemHa HayKIlisl. MardiTHa €HEpris CTpyMmy.

33.PiBHSIHHSA BUTbHHX, BUIbHUX 3aracal0uux Ta BUMYIICHUX CJICKTPUUYHUX KOJTUBaHb.

34. AMILTITY/TH1 XapaKTEPUCTUKH KOHTYpA.

35.3MiHHUN CTpyM. AKTHBHUN Ta PEAKTUBHI OTIOPH, IMITEIAHC.

36. Buxpoge enektpuune nosie. CTpym 3MileHHs. 3aKOH MIOBHOTO CTPYMY.

37.Cuctema piBHSIHL MakcBeia.

38.PiBHsAHHS enekTpoMardiTHOi XxBujIl. OCHOBHI BJIACTUBOCTI €JIEKTPOMArHITHUX XBHIJIb.

39.EHepris enekTpoMarHiTHUX XBUJIb. [ 'ycTHHA MOTOKY eHeprii xBuil. Bektop YMoBa-IloiiTunra.
40.ABume iHTepdEepeHIris Ta CrIocoOu CroCTepeKeHH iHTepdepeHIlii CBITIA.

41.Tlpunnwmn Iroiirenca-®penens. Judpakmis @payarodepa Ha oaHil MUIMHI Ta OJTHOBUMIPHIN IpaTITL.
42. TIonspuzoBane Ta NpUPOAHE CBIiTI0. Buau nossspuzarii. [lonspusaris mpu BitOMTTI Bil ieJIE€KTpUKa.
43.I'imote3a [Tnanka. ®oToHMU.

44 3axonu 30BHIIHKOTO poToedekta. PiBHsuus EinimTeiina.

45.T'anpMiBHE PEHTICHIBChKE BUITPOMIHIOBAHHS.

46.Edext Kommnrona.

47.XBuis ne bpoitns.

48.Ilpunnun HeBu3HaueHoCTi ['eiizenOepra.

49 . XBwiiboBa (pyHKIIA Ta 1 CTATUCTUYHUHN 3MICT.

50.Yacoge Ta crauioHapse piBHaHH: Llpboainrepa.

51.YacTuHKa y OTHOBUMIpPHIH MOTEHIIATBHIN SMI.

52.TyHenbHUN eeKT.

53.Teopis bopa aroma BosHIO.

54.CriekTp aToMa BOJIHIO.

55.@3u4HI MPUHIUIH OyJO0BU MEePioUNIHOT TAaOIUIll XIMIYHUX €JIEMEHTIB.
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Po3po6HuK po6oy0i mporpaMu OCBITHHOTO
koMmrmoneHnTa (Cunadyc):

YxBaJjieHo kadeaporo 3aranbHo1 Qi3UKu
(mpoTokon Ne 6 Bix 2.06.2026 p.)

Iorom:xkeno Meroanunoro xkomiciero DEMI
(mpotokoxn Ne 10 Bix 10.06. 2026 p.)

JOTICHT Kadeapu 3arainbHOi (i3UKH,
KaH/.(i3.-MaT. HAyK
Jlimis IIOHOMAPEHKO

3aBigyBad Kadeapu 3araibHOIT (i3UKH,
TOKTOp (i3.-MaT. HayK, mpodecop
Cepriiit PELLIETHSK
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