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MporpamMa HaBYaNbHOT AUCLUNAIHU
1. Onuc HaBYaNIbHOI AUCLMNAIHMK, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/IbTaTu HaBYaHHSA

Kypc ¢isuku € pyHaameHmMaabHOK OCHOBOK AJ151 BUBYEHHS LiJIoro psaay aucuuniid npogecitiHoi
ma NpAakmuyHoi NiiromoBKU iHXXeHepiB pi3HUX HANpPsMIB NiAromoBKuU. B npoueci BUB4eHHS AucuunaiHu
«®@i3uka» cmygeHmMu Habyaymbe [pPyHMOBHe PO3YyMiHHS 3AKOHIB Mpupoju, MOKAAAeHUX B OCHOBY
iH>XeHepHuUX pilleHb Npu BUpiLLeHHi BUPOBHUYUX 3AdBAAHb.

Mema HaByanbHOI gucuunaiHu

®i3uKka € oflHIEl0 3 OCHOBHUX MPUPOAHUYO-HAYKOBUX AUCLUNAIH, B SKUX BUBYAHOMbCS 3AKOHU
HexxkuBoi npupoau. ig npupoAHUYUMU HAYKAMU CbOrofAHi MOXXHA po3yMimu mi rasysi 3HaHb, B SKUX
MoXKe 6ymu npoBefeHUl eKkcriepumMeHm AAs nNigmBepAXKeHHs npunylieHb i Moaenel, BUCYHEHUX
meopiero i npoBeaeHUX AocaifiB. EBoswouisi po3BUMKY MpupoJHUYUX HAYK A[03BOJIUAG iCMOMHO
po3LLUUpUMU LIUM HAYKAM MemoJ0JIorito AOCAiAXKeHb MOPIBHAHO 3 inocodiero, HACMUHOK SKOi BOHU
6yau, i nepemBopumu ix i3 cnorAsAaAbHUX B eKCrepuMeHmMa/sibHi.

B knacu4Hux Kypcax ¢i3uku cmyaeHmu BUBYAOMb 3aKOHU NPUpoAuU, siKi € OCHOBOK NepeBa<Hoi
GinbLLIOCMI iHXXeHepHUX Ma mexHiYHUX JUCLUUNAiH, SKi HUHI € B camocmiliHuMu o61acmsamMu AocaigXKeHb
ma npakmuku.

Memoto BuUB4YeHHA AucLunaiHu € popMyBaHHS Yy MalibymHix ¢paxiBLiB cmilikux 3HaHb 3 3AKOHIB
npupoau, YMiHHSI BUKOPUCMOBYBAMU OMPUMAHHI 3HAHHSA Mpu MOoAA/IbLLIOMY BUBYEHHI crewiaibHux
Aucuunaid, a makoXk y matbymHil npogecitiit gisabHocmi.

Mpegmem HaBYaNbHOI AUCLUNAIHU - OCHOBHI MOHSATTA Ta 3aKOHM HEXWBOI NPUPOAM.

Micns  3acBOEHHS HABYA/ABHOI  AucCUUMIIHU cmyAeHm MoBUHEH 3Hamu ma BMimu
BUKOPUCMOBYBAMU 3HAHHS 3AKOHIB HEXKUBOI Mpupoau HA piBHi, HEObXiAHOMY AAS AOCSrHEeHHS iHLLUX
pe3y/sibmamiB OCBIMHbLOI Mporpamu, 30KpemMa, mux, Lo JiexXamb B OCHOBI AucuuniiH ¢axoBoro
CpSAAMYBAHHSA: MEXAHIKU, mepMOoAUHAMIKU Ma iH.

CmyaeHm noBUHeH yMimu: No€eAHYBAMU Meopito i NPAKMuKy A5 pO3B'a3yBAHHS MPAKMUYHUX
30BAAHb; 3aCmMocoByBAMU MPUHLUNU CUCMEMHOro aHanisy, npu4yuUHHO-HACAIAKOBUX 3AdB’S3KIB MiXK
3HaYyLWuMu GakmopamMu ma HAyKOBUMU i MeXHIYHUMU pilleHHsMU, Lo nputiMaromsecs nig 4ac
pO3B’I3aHHS CKAAAHUX MpodecitiHuX 3agay; 3Haxogumu nompibHy iHopmauiro y Aaimepamypi,
KOHCY/IbmyBamucs i BUKOpUCMOBYBAMU HAyKoBi 6a3u AaHUX ma iHLUi BiANOBIAHI gxkepena iHpopmadii 3
Memoto emaJsibHOro BUBYEHHS i AOCNIAXKeHHS iHXXeHepHUX NUMadb BianoBigHO Ao cneuiani3adii.

Jns  ycnilwHOro  3dCBOEHHS  AUCUUMJIHU, cmyJeHm  [oBUHeH BoJjodimu  Habopom
KoMrnemeHmMHocmel 6aKanaBpCbKOro piBHS, 30Kpema: 34amHicmb 3dCmMoCcoByBAMU 3HAHHS | PO3YMiHHS
HayKoBux ¢akmiB, KOHuUenuilt, meopili, NpuHLUMiB i MemoaiB, HeobXiAHUX AN8 NiAMPUMKU iHXKeHepHOoI;
34amHicmb O abCmMpAaKmMHOro MUc/ieHHs, aHAi3y ma cuHme3sy; 34amHicms nputiMmamu obrpyHmMoBaHi
pilleHHs; 3AamHicmb nNpauoBamu iHAUBIAYAIbHO; 3AAMHICMb NpPALBAMU B KOMAHAI; 3AAdMHIiCMb
epeKmuUBHO BUKOPUCMOBYBAMU MexXHIYHy Aimepamypy ma iHwWi axxkepena iHpopmauii; 3gamHicms
3aCmocoBYBAMU 3HAHHS i PO3YMIHHSI HAyKOBUX akmiB, KoHUenuili, meopili, npuHuunis i memogis,
HeobXxiaHUX AnA NiAMPUMKU AisabHocmi B cepi cBO€Ei npogeciliHoi AisisibHOCM.

2. MMpepeKBi3UTU Ta NOCTPEKBI3UTU AUCLUMJIIHK (MicLle B CTPYKTYPHO-J/IOTiYHil CXeMi HaBYaHHS 3a

BiiNOBiAHOIO OCBITHLOIO MPOrPamMoIo)

JucuunniHa 6a3yembCsi HA 3HAHHSX 3 Qi3UKU MA MameMamuku, 3dCBOEHUX B pAMKAX 3ArajbHoi
cepeHbOI ocBimu. BuB4eHHs Kypcy nepebayae BUKOPUCMAHHS HABUYOK 3 meopii i mexHiku
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eKkcriepuMeHmy ma MamemMamuyHUX HABUYOK, WO HAabyBarombeCs 3a MapanebHOro BUBYEHHS
MameMamuyHUX AucuunniH. HeobxigHum enemMeHMOM Mpu BUBYEHHI AUCUUMJIIHU € OBOJIOAIHHSA
MoHAMIUHUM ma mMamemamuyHuM anapamom MamemMamuyHoOro dHasisy, aHaaimuyHoi reomempii,
NiHiGHOT anrebpu ma BeKmMopHoro adanizy. OKpeMi NUMAHHS BUMArdromb BMIiHHSI PO3B’SI3AHHS
Halinpocmiluux AudepeHuianbHUX piBHAHb, LLO BUBYAIOMb Y pAMKax aAucuuniiHu «JugepeHuiaibHi
PIBHAHHS ».

Habymi 3HaHHA ma yMiHHS npu noAanbLIOMY HABYAHHI 6yAymb 3dCmOCoByBaAMuUCS nNpu BUBYEHHI
AK 3araJibHo-mexHiYHUX QUCLUniH (efekmpomexHika, meopemuyHa MexaHika, onip Mamepianis moLuo)
mak i cneuianbHux (pisuyHa ximis, menao- MacoobMiH, KBAHMOBA Gi3uKa MoLLo).

3. 3MicT HaBYaNIbHOT AUCLUUNTIHU
KpenutHuii moaysib 1 — @isuka. YactuHa 1 . Mexanika. MosekysisspHa ¢i3uka Ta
TepMoinHamika. EekTpuka.

BCBHOTO Po3smosiiyt HaBYayibHOTO Yacy 3a
Kpenuthi BUJIAaMU 3aHATH
MOJLyJIi —
o
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KpeautHuii mogyab 1.
« MEXAHIKA. MOJIEKYJIAPHA ®I3UKA i TEPMOAVHAMIKA. ENIEKTPUKA»
Bctyn
®i3MKa Ta ii 3B'30K 3 CYMiXKHUMM HayKaMU. Pi3unKa i TexHiYHMIM nporpec. O6'eKTN JOCAIIMKEHHS | MEXU
3aCTOCYBaHHS KNaCMYHOI MEXaHIKU, PENSTUBICTCLKOT | XBUIbOBOI MeXaHiku. BiactnBocTi abcontoTHUX
npocTopy i Yyacy. Po3ainn KnacM4HOi MeXaHiKu.

1. ®I3MYHI OCHOBU KJIACUYHOI MEXAHIKU

1.1. KiHemMaTuKa pyxy MaTepiaJbHOI TOYKHU

CucteMma Bigniky. MonoxeHHs MaTepiaibHOI TOYKM B NpocTopi. JIiHINHI | KYTOBI KIHEMaTUYHI XapaKTeEPUCTUKN
pyxy MaTepianbHOi TOYKU. TaHreHLiafibHE | HOPMaJibHE CK1aA0Bi MPUCKOPEHHS. 3aKOH PyXY.
1.2. lIMHaMiKa pyxy MaTepiasibHOi TOUKHU
MoHATTA cnunKn, Macu, iMNyJsibcy TOYKK. IHepLUianbHi | He iHepuiaabHi cucTtemMun BigniKy. 3akoHW HblOTOHa B
iHepuianbHUX cucTeMax Bigniky. IMAynbc MaTepiaabHOI TOYKHK, iIMMYABC CUTEMU MaTepiaslbHUX TOYOK. LIeHTp
Mac CMCTEMU MaTepiasibHUX TOYOK. 3aKOH 36epeXKeHHS iMMNYJIbCy. 3aKOH BCECBITHBOMO TSXKiIHHS.
MepetBopeHHs Manines. 3akoH AojaBaHHA WBMAKocTeN. MpuHUMN BigHOCHOCTI Manines. 3akoHn HbloToHa B
He iHepujaIbHUX cMcTEMaAX BigJliKy, CUAN iHepL,ii.

1.3. EHepris i poboTta
MexaHi4Ha poboTa. [MoTy)KHicTb. KiHeETMYHa eHeprig i ii BhacTuBocTi. KiHeTYHa eHeprisa | MexaHiyHa
po6oTa. KoHCcepBaTMBHI i HE KOHCEpPBATMBHI cMaun. oTeHuianbHa eHepria cucteMn. Po6oTa KOHCcepBaTUBHOI
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CUAM | NOTEeHLianbHa eHepris. 3B'930K MiXK NOTEHLa/IbHOO EHEPriet0 | KOHCEPBATUBHOI CMIO0. [ToBHA
MeXaHiYHa eHeprisl. 3aKOH 36epeXKeHHs eHeprii.

1.5. IMHaMiKa TBepAoro Tina
Ocob6mMBOCTi NOCTYNafibHOro i 06epTaNibHOro PyxiB TBEPAOro Tina. LleHTp Mac TBepaoro Tina. MomMeHT
iHepuii Tina. Teopema LUtenHepa. Fon0BHi oci iHepu,ii. MoMeHTH iHepLii pi3HMX Til. MOMEHT CMan BiAHOCHO
TOYKM i BiIAHOCHO OCi. MOMeHT napu cma. MOMEHT iMNyAbCY BiAHOCHO TOYKM i BiHOCHO OCi. 3aKOH
36epeXKeHHs MOMEHTY iMnyibcy. OCHOBHE PiBHAHHSA AMHaMiKM 06epTanbHOro pyxy. Pobota i eHepris npu
obepTanbHOMYy pyci. Fipockon, ripockonivyHni epekT, NpeLecia ripockona.

1.6. MexaHiyHi KonuMBaHHA i XBUAI
BinbHi He3racaro4i KoiMBaHHA. EHepris KoanBasbHOro pyxy. MateMatUUYHUM | GiSUYHUIA MASITHUKM.
BekTopHa giarpama. CKnafgaHHA KOAMBaHb OAHOIo HanpaMky. CKlagaHHsA B3aEMHO NeprneHauKY NS pHUX
KOo/AMBaHb. 3aracatodi Ko/iMBaHHA. [Jo6poTHICTb. BUMyLLEeHi KonnBaHHA. Pe3oHaHc. Mpy»xHi xBuAi i
PO3MOBCIOAXKEHHS iX B NPY)KHOMY cepeaoBuLLi. PIBHAHHA NAOCKOT i chpepnUHOi XBUAb. XBMIbOBE PiBHAHHS.
EHepris npy>KHOT XBUAI.

1.7. OcHoBM cnewianbHOI Teopii BiAHOCHOCTI.

1.7.1. OcHoBM pensaTuBicTCbKOI KiHeMaTMKKM CrielianbHa Teopis BiAHOCHOCTI, nocTynaTn ENHWTENHA.
MepeTBopeHHSs JIopeHUa Ta BUCHOBKU 3 HUX: JOBXKMHA Tisl, TPMBANICTb MPOLLECIB | OAHOYACHICTb SBULL, B
Pi3HUX iHEepLUianbHUX cucTeMax Bigaiky. CKnafgaHHs WBUAKOCTEN B C.T.B. IHTEpPBaa MiX ABOMa SBULLLAMMU.
1.7.2. OCHOBM PeNsTUBICTCbKOT AMHAMIKM Maca, iMNybC | eHEPTia PeNSTUBICTCbKOT YaCTUHKU. 3B’ A30K MiXK
Macolo i eHeprieto. YacTUHKa 3 HY/JIbOBOKO MacOH CMOKOHO.

1.8. CtatnKa Ta AMHaMiKa piauH i rasis
Tuck y pigmHax Ta rasax. 3akoH lNackansi. 3akoH Apximepa. PiBHsIHHA HenepepBHOCTI. PiBHAHHS BepHyni.
Pyx B’3K0i pignHK. Pyx Tin y pignHax Ta rasax.

2. MOJIEKYJIAPHA ®I3UKA | TEPMOANHAMIKA

2.1. MpepMmeT i MeToa, MoIEKYASAPHOI Pi3nKK | TepMoaMHAMIKM. |AeanbHuit ra3s

MonekynspHa $pisnKa i TepMoanHaMIKa, ix 3aga4i i MeTogn. MaKpoCcKoMiYyHi MapaMeTpu i iX MikpockoniyHe
T/lyMayeHHs. OCHOBHE PiBHSHHSA MOAEKYNSAPHO-KIHETUYHOI Teopii AN15 TUCKY igeanbHOro rasy. MosekynspHo-
KiHETUYHe TAyMaYveHHs TeMrnepaTypu. PiBHSHHSA CTaHy iAeaNbHOro rasy. 3aKoHM igeanbHUX rasis.

2.2. MepLunii 3aKOH TepMOgUHAMIKK

BHYTpiLIHA eHeprig TepMoAnHaMIYHOI cucTeMun. TennoTa, poboTa, TEMJIOEMHICTb. Neplunin 3aKoH
TEPMOAUHAMIKK. I130MNpoLLecH igeanbHOro rasy: iSoXopHuUK, i3obapHUit, i30TEPMIYHUIA, afiabaTHUA,
NOAITPONHUI NpoLecu.

2.3. [lpyrui1 3aKoH TepMoauHaMiku. Teopema HepHcra
Konogi npouecu. Linkn KapHo Ta noro KK/[. HepiBHicTb Knaysiyca. EHTponis Ta ii BnactuBocTi. Opyrui
3aKOH TEPMOAUHAMIKM | MOro CTaTUCTUYHUIA XapakTep. TpeTi 3aKoH TepMoauHaMikn. TeopeMa HepHcra.

2.4. CTaTUCTU4HMIA po3nogain
MoHATTA MaTeEMaATUYHOT IMOBIPHOCTI peanisaLiii nogii. MaTeMaTU4YHi iIMOBIPHOCTI 419 AUCKPETHOTO i
HenepepuBHOro CNEKTPIB 3HayYeHb. MoHATTA GYHKLji po3noginy. Po3noain Monekyn iaeanbHOro rasy 3a
LLIBMAKOCTAMM i eHepriaMn. 3akoHM po3noainy bonbumaHa, Makceenna, MakcsennabonblMaHa.
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2.5 PeasnbHi rasu
BigMiHHicTb peanbHOro rasy Big, iaeanbHoro. PiBHAHHA BaH-aep-Baanbca. 130TepMu peanbHUxX rasis.
BHYTpilIHS eHeprisa peasibHOro rasy.

2.6. ABMwa nepeHoCy B rasax.
fABuila nepeHocy CepeHa AOBXMHA BiIbHOro NPobiry Monekyaun B rasax. Andysia B rasax. BHyTpilwHe
TepTA B ra3ax. TennonpoBiaHicTb rasis. rasis.

3.EJIEKTPUKA
3.1 EnekTpocTaTtuyHe nosne B BaKyyMmi.
3aKoH KynoHa. Hanpy»eHicTb Ta NoTeHLian nons, 38'130K MixK HUMU. I'padiyHe BigobparkeHHs nons..
MoHaTTa noTik BekTtopa E, aumBepreHuis Bektopa E. Teopema [layca. Liupkynsuis Bektopa E,
NnoTeHLiaZIbHUM XapaKTep eIeKTPOCTaTUYHOro NoAs.

3.2 EneKkTpocTaTuyHe norse B AienekTpukax i npoBigHUKax
MonsipHi Ta HenoasipHi MoneKkyau. NMonspusauis gienekTpukie. ONUC eNEKTPUYHOrO NOoJIS B AieeKTPUKaX.
BeKTop eneKkTpuyHOoro 3MillleHHs. PiBHOBara 3aps/iB Ha NpoBiAHUKY. NpoBiAHUK B 30BHILULHLOMY MO,
ENeKTpoeEMHICTb BigOKpeMaeHOro nNpoBigHMKa. KoHaeHcaTopu.

3.3 EHeprisi enekTpu4HOro nons.
EHepris cuctemu ToukoBUX 3apsaiB. EHepris 3apagykeHoro nposigHWKa. EHepris 3apsagykeHoro
KOHAeHcaTopa. EHepris enekTpocTaTMYHOro nons.

3.4 MNocTiHMIN eNeKTPUYHUIA CTPYM Ta MOrO XapaKTePUCTUKU.
3aKoHU NOCTIMHOIro CTPyMy.
ENeKTpuUYHUI CTpyM, cuna i ryCTuHa cTpyMy. PiBHAHHS HenepepBHOCTI. EnekTpopyLwiiHa cuna.
3akoH OMa, 3akoH xoyns-JleHua. Mpasuna Kipxrodpa . OCHOBM KnacM4yHOi eNeKTPOHHOI Teopii
€JIEKTPONpPOBIAHOCTI MeTaniB.

4. HaByaabHi Mamepiaau ma pecypcu

Bazoga siteparypa

1. 3aropogaHin, B. B. 3aranbHa di3mka. MexaHika: nigpyyHuk / B. B. 3aropogHii ; KMl im. Irops Cikopcbkoro. -
2-e BMA., Bunpaen. i pgonoBH. - KuiB : KMl imM. Iropa Cikopcbkoro, 2020. - 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Kypc 3aranbHoi ¢i3nku : HaB4asibHUI NOCiOHMK / B.M. Bakantok, A.B. Bakantok ; MiHicTepCTBO OCBITU i HayKun
YKpaiHu, IBaHO-OpaHKIBCbKUI HaLiOHANAbHUA TEXHIYHUM YHiBepcuTeT HadTh i rasy. - |IBaHODPaHKIBCbK :
IOHTYHTI, 2021

3. 36ipHMK 3aga4 i3 3arasibHOT Gi3MKK: HaBY. NMOCI6. A8 CTYAEHTIB iHXXEHEPHO-TEXHIYHUX crnevliasibHocTen./
yknag.: B. . bpurineupb, |. M. Penanosg, J1. . MoHoMapeHKo, H. O. flkyHiHa. - KuiB : K[l iM. Irops CikopcbKoro,
2022. - 230 c.

https://ela.kpi.ua/handle/123456789/51252

4. 1. 3aranbHa ¢izuka. MeToan4Hi BKa3iBKM 1 KOHTPOJBHI 3aBaaHHs [ EnexrponHuii pecypc] : HaBd. mocio. s
3100yBaviB CTymeHs OakamaBpa 3a OCBIT. mporpamoro «Komm’rotepni momirpadiunai cuctemu» cmem. 133
I'any3zeBe mamunoOyayBanus / KIII im. Irops Cikopebkoro ; ykiaz.: FO. @. Hocavos, /[. B. CaBuenko. —
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Enextpon. Texct. nani (1 ¢aiin). — Kuis : KIII im. Irops Cikopebkoro, 2024. — 120 c. 3atBepaxeno Buenoro
panoro @M (nporoxon Ne 6 Big 17.04.2024), na posrisai Meroauunoi pagu KIII im. Irops Cikopcbkoro

5. MexaHiKa. 36ipHMK 3a4a4 A0 po3ainy «MexaHika»: HaBY4aNbHUI NOCiOHWK / yknag,. B. M. BpuriHeub,O. B.
LimapoBa, J1. M. NMoHoMapeHKo, |. M. Penanos, H. O. flkyHiHa. - KuiB : KMl iM. Irops Cikopcbkoro, 2021. - 83 c.
https://ela.kpi.ua/handle/123456789/46056 5. Lllkypaopa HO. O., Mackko O. O., KoaneHko O. A.
MonekynsapHa ¢isnka Ta TepMogmHamika. CyMCbKMIM AepyaBHUI YHiBepcuTeT, 2021

JlopaTtkoBa nitepartypa:

1. Kyyepyk .M., Top6auyk I.T., Jlyuuk M.M. 3aranbHuin kypc ¢ismku. T.1 MexaHika. MonekynspHa ¢ismka i
TepMoauHaMiKa. - K.: TexHika, 1999.

2. ®isnka: MexaHika: METOAMYHI BKa3iBKM A0 BMKOHaHHS nabopaTtopHux pobit / yknaa. A. M. Lwona, T. .
Bpatych, C. B. ManbuyH. - Kuis : HTYY «KMI», 2012. https://ela.kpi.ua/handle/123456789/1806

3. ®i3nka: MonekynspHa i3vka: METOANYHI BKa3iBKM [0 BMKOHaHHSA nabopaTopHux pobit / yknag,. A. M.
Uiona, T. I. bparycb, C. B. TManbuyH. - KuiB : HTYY «KMl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol fizyka.doc

4. MexaHiKa : HaB4Ya/lbHO-METOAMYHUI MOCIOHUK AN CaMOCTIMHOT poboTn 3 aucumnninm "dismka" : ans
CTYAEHTIB TEXHIYHUX cneuianbHocTen / C. . FanoveHKo ; MiHicTepcTBO OCBiTH i Haykun YKpaiHu, HauioHanbHUM
TEeXHiYHUM yHiBepcuTeT "XIMI". - XapkiB : TOB "B Cnpasi", 2021. - 115 c.

5. 3aranbHa ¢i3mka : niapydHuk / I.C. ®eniHCbKUIM ; MiHicTepcTBO OCBITM i Hayku YKpaiHu, KuiBCcbKui
HaLuioHa/bHUIA YHiBepcuTeT iMeHi Tapaca LeByeHka. - KuiB : BugasHmureo "Kapasena", 2020. - 655 c. 6.
36ipHUK 3a4a4 3 Gi3UKK : HaBYa/IbHWUI NOCIGHMK / |.E. JlonaTMHCbKKI, |.P. 3auek, C.O. Op'eB, O.b. bineHbka [Ta
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Ne n/n |

Temu nexuiil, nepeaik OCHO8HUX NUMAHb

Po3aiua 1. Pi3ndyHI OCHOBYU MEXaHIKU

N1-1 MpepmMmert i metop, disnkn.

MpeaMerT i 3MicT aucumnainn. 3B'a30K ¢isMKM 3 CyMiDKHUMKM HayKaMu. KnacnyHa MexaHika,
il po3ainu i Mexi ii 3acTtocyBaHHs. BnactnBocTi abcosIl0THOro NpocTopy i abCONOTHOrO Yacy.
Cuctema Bigniky.

N-2 KiHemaTuKa maTepia/ibHOi TOUKU
JiHiMHI | KYTOBI KIHEMaTUYHI XapaKTEPUCTUKN PYXY MaTepiasibHOT TOUYKM, 3B'I30K MidXK HUMWN.
3aKoH pyxy. TaHreHujasbHe i HopMaJibHe CK1aJ0Bi MPUCKOPEHHS.

N-3  [OuHaMika MaTepiaNbHOi TOUKMU.

MoHATTA cnan. MoHATTA Macu. IHepLianbHi | HeiHepL,iasbHI cMcTEMM BigJliKy. 3aKOHM HbloTOHa B
iHepuianbHMX cucTeMax . IMNyabC MaTepiasibHOT TOYKU, iIMMY/IbC CUCTEMU MaTepiasibHUX TOYOK.
LleHTp Mac cucteMmn MatepianbHMX TOYOK. 3aKOHU 36EPEXEHHS IMMYIbCY M.TOYKU, CUCTEMU M.
TOYOK.

J1-4 MpuHumMn BigHOCHOCTI ranines
MepeTBopeHHs lanines. 3aKoH AoaaBaHHA WwWBMAKocTel. MpuHUMN BigHOCHOCTI Manines. 3aKoHu
HbloTOHa B HeiHepUL,a/IbHUX cucTeMax Biaaiky. Cuam iHepuii.

JI-5 Po6oTa, NoTy)XHicTb, eHepris.

O3HayeHHs MexaHiuHoi po6oTU. MoTyXKHicTb. KOHCcepBaTUBHI (NOTeHLiaNbHi) | HEKOHCEpPBATUBHI
cnnn. KineTnyHa eHepris i ii BhactmBocTi. TeopeMa nNpo KiHeTUYHY eHeprito. MoTeHuianbHa
eHepris i ii BnactmeocTi. MoTeHuiabHI KpUBI. 3B'430K MiXK KOHCEPBATUBHOK CUJIOHD i
noTeHL|ianbHO eHeprieto. [MoBHa MexaHiYHa eHepris.

J1-6 3akoH 36epe)KeHHs NOBHOI MeXaHiYHOoi eHepril.
MpuKNaan Moro 3aCToCyBaHHS: PO3paxyHOK APYroi KOCMIYHOI LBUAKOCTI, YMOBW CTilAKOI i HECTIMKOI
piBHOBaru Tina.

N-7 AnHaMika TBepaoro Tina.

MocTynanbHWi1 i 06epTanbHUM pyxu. LLleHTp Mac TBepAoro Tifla. MOMEHT iHepLii M. TOUYKU, cucTeMU
M. TOYOK, Tina. Teopema LlTeliHepa. MoOMeHT cuan. MOMEHT iMMysbCcy Ta 3aKoH WMOro
36epexkeHHs. ObepTaHHs TBEPAOro Tisla HABKOIO HEPYXOMOI oci. OCHOBHE PIBHAHHSA AMHAMIKK
obepTanbHoro pyxy. KiHetnyHa eHepris i poboTta npun obeptasbHOMY pyci.

-8 EnemMeHTM cnewianbHOI Teopii BiAHOCHOCTI. PensaTuBicTCbKa KiHeMaTuKa.
MocTynaTtu Teopii BiAHOCHOCTI. MNepeTBOPEHHS NPOMIXKKIB Yacy i JOBXWH Bifpi3KiB. MOHATTS
oJiHo4acHocTi nogin. NMepeTsopeHHs JlopeHua. IHTepBan.

J1-9 EnemMeHTU cnewjiaibHOI Teopii BiAHOCHOCTI. PenatuBictcbka AuHaMiKa.
Penatmeictcbkuin iMnynbc. OCHOBHE PiBHSIHHA PENsTUBICTCbKOI AUMHaMIKU. PensatuBicTcbKa Maca.
3B's130K eHeprii Ta imnynbcy B CTB.

10

J1-10 MexaHi4Hi KoAMBaHHSA

KonmBanbHuin pyx. KOAMBaHHA MeXaHi4HOT CUCTEMU NPU MaNUX BiAXUAEHHSIX Bifl MOJIOXKEHHS
CTilKOI piBHOBAru, rapMoHIYHUI OCLMAATOP. BisibHI He3racaro4i KOIMBAHHA: NPYXXHi MasTHUK,
MaTeMaTUYHMN MasSITHUK, QISUYHUIA MasSITHUK.

11

JN1-11 BinbHi 3racatodi KONMBaHHA MeXaHiYHOI cucTeMu
3racatoui KO/IMBaHHSA. XapaKTepPUCTUKM 3racatoumx KOJIMBaHb: JOGPOTHICTb KOIMBAJIbHOI CUCTEMM,
norapndMidHUIN JeKpeMEHT 3aracaHHsl, Yac penakcadii.

12

J1-12 BUMyLIEHi KONIMBaHHSA
BuUMyLLIEHI KO/IMBaHHS. SIBULLLE pe30HaHCY.
BekTopHa giarpama, 8,04aBaHHS raPMOHIMHUX KOJIMBaHb.

13

N-13Mpy>kHi xBuni
MoLlMpeHHSs XBWJTb B NPYXXHOMY cepefoBMLLj. PiIBHSHHA NAOCKOI i chepnyHOT XBUb. XBUIbOBE
PiBHAHHSA. EHepris Npy»XHOI XBUJII




Po3gain 2 MOJIEKYJIAPHA ®I3UKW i§ TEPMOAUHAMIKA.

JN1-14 OcHoBWM MONEKYNASAPHO-KiHETUYHOI Teopii rasis
OG6'eKT AOCNIAYKEHHS | METOAM MOJIEKYNSAPHOT Gi3MKM | TeEpMOAMHAMIKN. TepMOAMHAMIYHI
napamMeTpu, TEpMOAUHAMIYHI CTaHU, TEPMOAUHAMIYHI NPOLECH.

14 OCHOBHi MOJIOXEHHSI MOJIEKYNAPHO-KiHETUYHOI Teopii (MKT) rasis. Mogenb igeanbHoro rasy.
OcHoBHe piBHAHHA MKT pnsi TMCKY igeanbHOro rasy. MoJsieKynSipHO-KIHETUYHE TJlyMayeHHs
TeMnepatypu. PiBHSIHHS CTaHy igeanbHOro rasy. Isonpouecu. OCHOBHI 3aKOHM igeanbHOro rasy.
PeanbHuit ras. PiBHSIHHA CTaHY peanbHOro rasy.

N1-15 CtaTUcTUYHI po3nogiam
MoHATTA Npo CTaTUCTUYHKUIA po3noain. dyHKLis po3noainy.Po3noain Monekyn 3a WIBUAKOCTAMMU

15 Ta eHepriasmMu (Po3nopin Makcsenna). BUSHayeHHS XapaKTepHUX LUBUAKOCTEN.
EkcnepuMeHTanbHe NigTBEpPAXKEHHS po3noginy Makceenna. bapometpuyHa popmyna. Posnogin
BosnbuMaHa. Po3nogin Makceenna-bosbuMaHa.

N1-16 EneMeHTH TepMoauHaMiku. TepMmoanHaMivyHuiM metoga,.
[Bi popMun 06MiHY eHeprii: poboTa i Ten/1o0bMiH. Meplue HaYyao TEPMOAUHAMIKU A1

16 3aMKHEHMUX | HE3aMKHEHUX TEPMOAUHAMIYHUX NPOLLECiB. BHYTpILLHS eHepris igeanbHOro rasy..
TennoeMHicTb ifeanbHoro rasy. AgiabatHuit npouec, piBHAHHA agiabaTtn. EdekT Ixkoyns-
TomMcoHa.

JN1-17 pyre Ha4yano TepMoAUHaAMIKU.
Tennoa MalwumHa. KKl tennosoro asuryHa. Linkn KapHo. lgeanbHa TenioBa MallnHa, ii

17 KK[. Teopemun KapHo. [1pyrmin 3aKoH TeEpMOAMHAMIKN, MOro pi3Hi GopMyIoBaHHS.
HepiBHicTb Knaysiyca. CTaTUCTUYHWNIA XapaKTep APYroro 3aKoHy TepMoanHaMiKku. EHTponis
i TepMoaMHaMiYHa iMOBIpHicTb. TeopeMa HepHcTa.

J1-18 PeanbHi rasu. fleuw,a nepeHocy
BigMiHHiCTb peanbHoOro rasy Big, Mogeni igeansHoro rasy. PiBHSHHS BaH-gep-Baanbca. 130Tepmun
18 BaH-aep-Baanbca i i3oTepMu peasibHoOro rasy. BHyTpillHS eHepris peanbHOro rasy.
SBuLLLA nepeHocy B rasax. CepeaHs JOBXXMHA BiIbHOro Npobiry MoJieKyau B rasax.
Indysis, BHYTPILLHE TEPTS, TENIONPOBIAHICTb rasis.
Po3gin 3 EJIEKTPUKA
J1-19 EneKTpuyHe nose B BaKkyyMi. XapaKTepUCTUKU €IeKTPUYHHOIO NoJS
MoHATTA eneKTpoMarHiTHoro noas. EnekTpuyHi 3apagm. 3akoH KynoHa. Po3paxyHok
19 €NEeKTPOCTaTUYHOI B3aEMOAii TOYKOBMX i po3nogineHnx 3apsgis. HanpyxeHicTb
€/IeEKTPOCTaTUYHOro Nos. MpuHUMN cynepno3uLii enekTpmuyHmx noie. padivyHe
BifloGpaXkeHHS enekTpocTatnyHoro nons.Teopema lMayca.
J1-20 Po3paxyHOK nonas 3 BUKOPUCTaHHAM TeopeMu layca
Po3paxyHOK Monsi 3 BUKOPUCTaHHSM Teopemu layca: nose 3apsarKeHoi HecKiHYeHol
20 NAOLWMHX Ta ABOX MapanefibHUX MOLWMH; Noe HECKiHYeHOi PiBHOMIPHO 3apsayKeHoi
HUTKU (UMANiHApa); none 3apsamykeHoi chepunyHoi noeepxHi (chepum);
nosae piBHOMIPHO 3apsAa)KeHOi Kyi.
01 J1-21 Bipo6pa)keHHs BacTUBOCTEN BEKTOPHUX MOJ1iB
MoHaTTa amBepreHuii BekTopa. TeopeMma OcTtporpaacbkoro- layca. [MoHATTS poTop
BeKTopa. Teopema CTokca. Teopema layca B audepeHLianbHii GopMi BifoOpaXKeHHS.
J1-22 MoTeHuian eneKTrpu4yHoro nons
Po6oTa nNo nepeHeceHHIO 3apsfy B eNeKTpU4HoMy noni. MNoteHuian nons. PisHMUS

22 noTeHuianie. EKBiNOTEHLia/IbHi NOBEPXHi. 3B'A30K HaMpy)XeHOCTi Ta MoTeHuiany

€/IEKTPOCTAaTUYHOIO NOA.

23 N1-23 EneKtpuuyHe nosne B AieNekTpukax Tunu aienekTpukis. SAsulle nonspusadii
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Jienektpuka. BekTop nonspusauii. EnektpuyHe none B AieNeKTPUKY, AieNeKTpuyHa
NPOHUKHiICTL. TeopemMa [ayca [Ans BeKTopa MOJApu3alii, BEKTOP €JIEKTPUYHOro
3MilweHHs D . EnektpuyHe noJsie Ha

MEXi ABOX CepeaoBMLL.

J1-24 EneKtpuyHe noJsie B NpoBigHUKaX
Po3snogin 3apsfiB Ha MOBEPXHi MPOBiAHMKaA B YymoBax piBHoBarn. [poBigHUK B

24 €/IEKTPUYHOMY MO, $ABULIE €NIeKTPOCTaTUYHOI iHAYKUii. EnekTpMyHa €EMHICTb,
KoHAeHcaTopu. Po3paxyHOK €MHOCTI  KOHAeHcaTtopa,
b6aTapei KoHAEeHcaTopiB.
J1-25 EHepris eneKTpu4Horo noas

25 EHepris B3aeMogii cucteMu 3apafiB, €Hepria 3apsAAXKeHOro KoHjeHcaTopa;eHepris
€/1EKTPMYHOrOo noJs, 06'eMHa ryCTUHA eHepril.
J1-26 MocTiiHUI eNeKTPUYHUIA CTPYM Ta MOro XapaKTepUCTUKU ENEKTpUYHMIA CTPYM i
YMOBW MOro iCHyBaHHS, MOCTIMHWUM CTPYM, CWJa i TYCTMHa CTpyMy. PiBHSAHHS

26 HenepepBHOCTI. EnekTpopywinHa cuna. 3akoH OMa, 3akoH [xoyns-JleHua. MpaBuna

Kipxroda ansposrany>keHux mepex. MOTyXKHiCTb i

KKJ, nocTiiiHOro cTpymy.




MpaKTUYHi 3aHATTA

OCHOBHUM 3aBAAHHSIM LUKAY MPAKMUYHUX 3dHAMb € OBOJIOAIHHS cmygeHmamu nputiomamu i
MemoAamMu NPAaKmMu4yHOro 3acmocyBAHHS 3HAHb.

[nsa nigromoBKU 0 NPAKMUYHOIo 3aHSmms cmyeHm noBuHeH 1) onpauroBamu meopemuyHuli
Mamepian 3a memoro 3aHAMmMS; 2) BUBYUMU MpPUKAAAU pO3B’A3yBaHHA 3agad. [licns nposeneHHS
3aHAMMSs BUKOHAMU AOMALLIHE 3aBAAHHS M0 PO3B’S13yBAHHIO 3aaM.

Ne HasBa TeMu 3aHSATTA Ta Mepenik OCHOBHUX NMuUTaHb (nepenik AnagakTUYHUX 3acobis,
n/n | NoCcMNaHHA Ha nitepatypy)

Po3gin 1 ®I13M4YHI OCHOBU MEXAHIKU

KiHemamuka mamepiaibHoi mo4yku ma msepAoro mina

KiHeMaTMka nocTtynasbHoro i obeptanbHoro pyxy. OCHOBHi KiHEMaTM4Hi BEIUYUHM.

! BigHOCHICTb pyxy. Pyx no KpuBOJiHiMHIN TpaekTopii. HopManbHe, TaHreHuUjafibHE i NOBHe
npuckopeHHs. HepisHoMipHuIA pyx no koay. [1], [3], [6], [8], [10], [12]
JluHamMmika cucmem (guUHAMIKA MamepiasbHOI MOYKU ma cucmemMu MmoYoK. JJuHaMika
mBepAoro mina)

5 [InHaMika nocTynanbHOro pyxy. IMnynbc. 3aKoH 36epeXkeHHs iMNybey.
OCHOBHe PiBHAAHHA MexaHiKuM nocTynanabHoro pyxy (Il 3akoH Hbl0TOHA Ta MOro 3aCTOCYBaHHS).
IMAyAbc Tina noro 3MiHa nig, Aieto cua. IMNysibC CUCTEMU TiNl, YMOBU 36EpPEXKEHHS IMMYbCY,
3acToCcyBaHHA 3aKOHY 36epexeHHs imnyabcy. [1], [3], [6], [8], [10], [12]

3 JuHamika cucmeM (AUHAMIKa MamepianbHOi MOYKU ma cucmemMu moYok. [uHamika
mBepAoro mina)
OCHOBHe piBHSIHHS AMHaMiKa TBepAOoro Tina. 3aCTocyBaHHA OCHOBHOMO PiBHSIHHS AUMHAMIKM
TBepAaoro Tina. MomeHTu iHepu;i Tin. [1], [3], [6], [8], [10], [12]
Po6oma ma eHepris

4 EHeprig, poboTa, NOTYXHicTb. 3aKOH 36epexeHHs eHeprii. CyMicHe 3aCTOCYyBaHHS 3aKOHIB

36epexeHHs. Pobota nocTiMHOT Ta 3MiHHOI cvaun. [MOTYXHicTb MalMH i MexaHi3MiB,
NOTY>KHiCcTb cnnu. KiHeTuuHa Ta noTeHujiansHa eHeprisa. [1], [3], [6], [8], [10], [12]

Po3pin 2 MOJNIEKYJIAPHA ®I3UKU | TEPMOJUHAMIKA

OCHOBU MOJIEKYNSIPHO-KIHETUYHOI Teopii igeanbHoro rasy. PiBHSHHS CTaHy rasy. 3akoH

> NanbToHa. [2], [4], [10], [11]

6 3aKoHM igeanbHOro rasy. 3aCTocyBaHHs piBHAHHSA KnanempoHa. 3akoHuM i3onpoLieciB. 3B'930K
KPUTUYHUX MapaMeTpiB Ta NonpaBokK BaH-gep-Baanbca. [2], [4], [10], [11]

. MNepLue HaYyano TepMogMHaMIKU. BHYTpILLIHSA eHepris Ta poboTa rasy. TenJIoeEMHICTb rasis. [2],
[4], [10], [11]

3 Unknun. Opyre Ha4yano tepmMoamnHamikn. PoboTa rasy B Konosux npouecax. KK uukny. Linkn

KapHo. 3miHa eHTponii. [2], [4], [10], [11]
Po3pgin 3. EIEKTPOCTATUKA
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3akoH KynoHa. EnektpuyHe nosie y BakyyMi: Hamnpy»XeHiCTb MoJisi TOYKOBUX i PO3MNOAiNeHnX
9 3apsagiB; TeopeMa laycca. lNoTeHUian enekTpuyHOro nons, pobota CUN MONs, EHepris

B3aeMogii 3apAaiB. EMHICTb, KOHAEHCATOPU, EHepria enekTpuyHoro nons. [5], [7], [10], [11]

JlabopaTopHi 3aHATTA

Y nepwiomy cemecmpi cmyaeHmMu BUKOHYOMb abopamopHi pobomu 3 LUKAy «MexaHika»,
«MonekynapHa ¢isuka i mepmoaguHaMika» ma «Enekmpocmamuka» BignoBigHO JO BCMAHOBJ/IEHOIoO
rpagika ma po3knaay 3aHsIMe.

OCHOBHUM 3aBAAHHSM LUKAY naabopamopHux pobim € Habymmsa cmyaeHmamu [ocBigy
npoBeAeHHs ekcrnepuMeHmMasbHUX AOCAiAXKeHb Npu nepeBipLi nojoXKeHb meopii ma 3acBOEHHS NPaBuj
06po6KU eKcnepuMeHMaabHUX AaHUX ma oopMIeHHS OfepP>KaHuUX pe3yibmamis.

[na nigromoBku go pobomu B nabopamopii mpeba: 1) BUBYUMU [OJIOXKEHHA meopii; 2)
nigromyBamu MpPOMOKOA [AOCAigXKeHHs; 3) BUKOHamu Bipmya/sbHy snabopamopHy pobomy. [licas
npoBeAeHHs 3aHAMmMs BUKOHAMu npoumu mecm A MepeBipKU romoBHOCMI [0 BUKOHAHHS
JabopamopHoi pobomu

N2 n/n | Hasea nabopaTopHOi po60TH (KOMM'IOTEPHOrO NPaKTUKYMY)

Teopis noxnbok i 06pobKa pesynbTaTiB BUMipoBaHb Y PisnyHin nabopatopii
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/TheorOfErrors.pdf
BMBYeHHS Teopii 06p0bKM pe3yibTaTiB BUMipIOBaHb Y ¢i3snYHIN JabopaTopii Ha npuknagi
1-1 MaTeEMATUYHOIO MasATHUKA
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-1.pdf
BuBYEHHS AMHAMIKM 06epTanbHOro pyxy Ha npuknagai ¢pisM4Horo MasaTHuKa
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-2.pdf
BMBYEHHSA AMHaMIKM 06epTasibHOro pyxy Ha oCHOBI MasiTHMKa Obepbeka abo 060poTHOro
1-3 MaATHMKA.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-3.pdf

1-5 Bu3HaueHHs KoeodilieHTa B'A3KOCTI pigmMHn MeToaom CToKca.

1-0

1-2

http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-5.pdf
BM3HaueHHs BigHoWweHHA TennoeMHocten Cp/CV ans nositps.

1-6 http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-6.pdf

1.7 BMBUYEHHSA aMiHapHOI Tedii rasy Kpi3b TOHKi TpyOKM.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-7.pdf

1-9 BuBYeHHs po3noginy bonbumaHa.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-9.pdf

91 Bu3HayeHHs onopy NpoBigHMKa 3a 4ONOMOrol MOCTa CTasoro cTpyMy (MocTa YiTcToHa)
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-1.pdf

92 BuMiptoBaHHSA eNneKkTpopyLLiMHOI CMAK METOA0M KoMNeHcauii

http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

6. CamocmiliHa po6oma cmygeHma

7. CamocTifiHa pobOTa CTY/IEHTIB IIOJISITA€ y MATOTOBII 3aBJaHb, OTPUMAaHUX HA IOIEPETHIX
JIEKIIIHHUX. TPAKTUYHUX a0o0 J1ab0OpaTOpPHUX 3aHATTAX. J3TiAHO HABYAJIBHOMY ILIAHY
IIPOIIOHYIOThCA 1HAWBIAyayJbHI CEMECTPOBl 3aB/IaHHA y BUIJIAAI CAaMOCTIMHOTO BUBUYEHHS
OKpPEMHX TEOPETUYHUX IMUTaHb, AKi HE PO3IJIA/IAJINCH Ha JIEKI[iAX, MOAYJIbHOI KOHTPOJIBHOI

11


http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/TheorOfErrors.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-1.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-2.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-3.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-5.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-6.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-7.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-9.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-1.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

pobOTH, PO3B'A3KY 3a7]la4 HA KOXKHOMY IIPAKTUYHOMY 3aHSATTI, IPOBE/IEHHS PO3PaxyHKiB 3a
IEPBUHHUMU JAHUMU, OTPUMAHUMU Ha JIaOOPATOPHUX 3aHATTX.

MoniTuKa Ta KOHTPOJIb

8. MoniTMKa HaBYaILHOI AUCLUNANIHU (OCBITHLOrO KOMMOHEHTA)

B pamkax BUBUEHHS JUCIUIUIIHY CTAaBUTHCA HACTYITHUU ITepeslik BUMOT IepeJ] CTYZeHTOM:

— 000B'sI3KOBE BiJIBilyBaHHsI JIEKITiN, TPAKTUIHUX, TA TAOOPATOPHUX 3aHATH;

— Ha 3aHATTAX YBAXKHO Ta I0OPOUYECHO CTABUTHUCH 0 OTPUMAHOT0 MaTepiairy, IPOABIIATH
aKTHBHICTb Ta OKA3yBaTH HeOAU Iy KICTh /10 IpeMeTy;

— CTYZIEHT CaMOCTilfHO 0hOpPMJITIOE JTaOOPATOPHY pOOOTY, 3Ti/THO MMPOTOKOJTY, Ha/Ia€ BUCHOBKH Ta
Bi/ITIOBI/Il HA KOHTPOJIbHI 3anuTanH:A. [1ig yac 3axucTy Ha 3aHATTI, a00 Ha KOHCYJIbTallil, BiIIOBi1a€
Ha MUTaHHSA BUKJIA/1a4a;

— CTY/IEHT CAaMOCTIfHO BUKOHY€ 1HAMBIIyasIbHI 3aBJaHHA 3 MIPAKTUKH, TA IiJl Yac 3aXUCTy HA 3aHATTI,
abo0 Ha KOHCYJIbTAIIl1, BiZIMIOBi/la€ HA TUTAaHHS BUKJIa/1a4a;

— CTYZIEHTU OTPUMYIOTD 32 He JIOIYCK /10 JTaOOpaTOPHUX POOIT y 3B’13KY 3 HE3aJJOBIJIBHUM BXiZTHUM
KOHTpoJIeM (-0,5) OasiB.

— 32 HECBOEYACHUU 3aXMCT MO/IyJIbHOI KOHTPOJIBHOI pOOOTH CTYZE€HTH OTPUMYIOTH (-1) OaJ.

— IIpaBWIbHE CAMOCTIMHE pillleHHs 33/1a4i Ha MPAaKTUIHOMY 3aHATTI (+0,5) OaJtiB.

— aKTHBHA Y4acTh Y OOTOBOPEHHI, BIJIMOBI/II HA JIEKITISIX, MPAKTUYHHUX Ta JJa00PaTOPHUX 3aHATTX -
BiJI 0,5 710 1 320X0UyBaJIbHUX 0astiB. Bei 3a0xouyBasibHI 6asiu BpaXOBYIOTHCA TIJIBKU HAa €K3aMeHi.

— IEPECKJIJIaTy MTPAKTUYHI Ta JIaOOPaTOPHI 3aHATTA MOXKHA HA KOHCYJIbTAILi.

— TOJTITUKA Ta MPUHIIUITY aKaJIeMivHOI JoOpoYecHOCTI BU3HaUeHi y po3zii 3 Kogekcy uecti
HarmioHa/IbHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHU « KHIBChKUH MOTITEXHIYHUH iIHCTUTYT iMeHI
Irops Cikopcekoro». [leranphimre: https://kpi.ua/code.

— HOPMHU €TUYHOI OBEIHKU CTYZIeHTIB 1 IpaIliBHUKIB BU3HaUeHi y po3uti 2 Kozekcy yecti
HarnioHasibHOTO TEXHIYHOTO YHIBEpPCUTETY YKpalHU « KUIBCHKUU MOTITEXHIYHUH iIHCTUTYT iMeHi
Irops Cikopcwekoro». JleranpHime: https://kpi.ua/code.

— CTY/IEHTU MAIOTh ITPABO OCKAPIKUTH PE3yJIbTaTU KOHTPOJIHLHUX 3aXO0/IiB, ajie 000B’I3KOBO
apryMeHTOBAHO, ITOSICHUBIIY 3 IKUM KPUTEPIEM He MOTO/KYIOThCA BIATIOBIZTHO /10 OI[IHOYHOTO JIUCTA
Ta/ab0 3ayBakeHb.

Buau KoHMpoJito ma pelimuHroea cucmema oLiHIOBAHHSA pe3y/ibmamiB HaB4aHHsA (PCO)

Peiimune 3 ducyunainu (P/]) epaxosye pobomy cmydeHma npoms2om cemecmpy ma pigeHb
3HAHb 1 HABUYUOK, BUSBAEHUX HUM HA IcCnumi.
Petimune 3 ducuunaiHu ggopmyemncs Ak cyma b6anie, HaQpaxo8aHux cmydeHmy 3a:
pe3yavmamamu pobomu Ha AeKULSX;
pe3yapmamamu BUKOHAHHA 3a80aHb HA NPAKMUYHUX 3AHAMINAX,
pe3yavmamamu 1abopamopHUX 3AHAMb;
BUKOHAHHA 0OMAUWHBLOI KOHIMPOALHOI pobomu;
BUKOHAHHA MOOYAbHOI KOHMPO.bHOI pobomu (MKP),
NOMOYHUU KOHMPOAbL 3ACB0EHHS OKPEMUX meM;
BUKOHAHHA 3A80aAHb OMPUMAHUX HA icnumi.

Pelimune 3 Oucyunainu pospaxosyemves 3a @opmyaorw pelimunzosa ouinka (RD) 3
KpedumHoz2o mMooyas opmyemuca K cyma 6anie nOMmMouHol YcniuHOCmMi HaBUAHHS — CMAPMOB020
petimuney (r¢) ma 6anie ompumanux Ha icnumi (r, ):

RD=r, +r1,.
Cmapmosozo petimuHe € CYmMapHo OYIHKOI 3a BUKOHAHHS CMYOeHMOM 3a80aHb NOMOYHO20
KOHIMPOA10 Ma MoOYAbHOI KOHMPOALHOL pobomuL:
o]

re=a 'ty try
k
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rp —6aaunomoyHo2o KOHmMpoaw, ry — b6aa ompumaHuil Ha MOOYAbHIllL KOHMPOAbHIU pobomi.

MaxcumanvHa Kiavkicms 6anie cmapmosoz0 pelimuHay ckaadae 60 banis.

Kpumepii ouiniosanHa pesyavmamis pobomu Ha 8 cemecmpli HasedeHi 8 mabauui

wmpagHi ma 3aoxouyeanvHi baau- 8 mabauyi 2.

Ta6uys.1. PEATUHITOBA CUCTEMA OLIHIOBAHHSA (PCO)

Buj pobotu KinpkicTb MaxcumMaabHUH 6aa Cyma
JlekitiHi 3aHATTS 18 [ToTouHe TecTyBaHHA 0,4 9
OH-JIaMH
HasBHICTb KOHCIIEKTY 0,1
IIpakTuuHi 18 PoboTta Ha 3aHATTI 0,5 18
3aHATTA Bukonanus /13 0,25
BXigHHI KOHTPOJIb 0,25
JlabopaTopHi 8 BxisiHe TeCTyBaHHS 0,3 16
3aHATTSA Bukonanus 0,2
BipTyaJIbHOI pOOOTH
Po6ora B 1aboparopii’ | 0,3
3axuct poboTu 1
OdopmieHHs 0,2
IIPOTOKOJTY
PI'P (IKP) 1 YacTtuHa 1 3 6
Yacruna 2 3
MKP 1 YactuHa 1 3 6
Yacruna 2 3
IIoroune 9 5
TecTyBaHH:A OG-
JIaliH
Cyma BaroBux 0ayriB KOHTPOJIPHUX 3aXO0/TiB 60
Ta6auus 2. LUTPAOHI TA 3A0OXOYYBAJIbHI BANU
Oau
1. HecBoeuacHe BukoHaHHs 3aBAaHHs CPC -0,2
2. BizcyTHicTh Ha JieKIlii 800 Ha MPAaKTUYHMX 3aHATTAX 0€3 MOBAXKHUX IIPUYKNH -0,2
3. HecBoeuacuuii 3axuct JIKP (3ami3HeHHA HA TUXK/IEHD) -1
4. fIKicHe BeJIeHHS KOHCIIEKTY JIEKI[iN ...5
5. OdopmienHs 3BiTy 3 BukoHaHHsS CPC (IIpakTHU4HI 3aHATTSI) 1...2
6. YuacTb y KoHEpEeHIIifAX, ceMiHapax, Mi/Ir0TOBKa pedepaTiB 5
MakcuMajJibHa CyMa 3a0XOYyBaJIbHUX Rg 12

Cemecmposuii KOHMPOIb. eK3AMEH
1o ex3ameHy (iCTIUTy) [AOIYCKAIOTHCA CTY/IEHTH, KOTPi 3a pe3yJIbTaTaMH IMOTOYHOTO KOHTPOJIIO

Habpayin He MeHIIe 36 6atiB (60 % BiJl MaKCUMaJIbHO MOKJIMBHUX) 32 YMOBHU 3/1a4i BCiX JJa00OpaTOPHUX
po0iT, ycmimHoro 3axucty /IKP, BUKOHaHHS yCiX 3aBJAaHb MPAKTUYHHUX 3aHATh Ta MO3UTHBHOTO
pe3yJIbTaTy BUKOHAHHSA MOJAYJIBHOI KOHTPOJIbHOI poOoTH (He MeHIe 60 % MpaBUJIBHO BUKOHAHUX

3aB/IaHb). 3a pe3yJIbTaTaMU eK3aMeHy CTy/IeHT MOXKe HabpaTu 40 OaJriB.

Taba. 3. Kpumepii oliHIOBAHHA Ma Kisibkicmb 6aniB Ha icnumi.

! TIpn nucranmiiiniit popmi HaBgaHHS poboTa B 1abopaTopii — e JEMOHCTPAIiS CTYACHTOM BHKOHAHHS POOOTH ra BipTyalbHOMY

MakKeri.
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Kpumepii Kinbkicmb

6anis

cmyaeHm [JeMOHCMPYE MOBHi i rIUBOKI 3HAHHS HABYAJILHOIO Mamepiasy, BMI€E 35-40

MpAaBuIbHO BUKOPUCMOBYBAMU 3HAHHS

cmyzleHm [leMOHCMPYE XOpOLLUi 3HAHHS HABYA/IbHOrO Mamepiany, BMIi€ NpaBu/ibHO 30-35

BUKOPUCMOBYBAMU 3HAHHS

cmyzleHm AeMOHCMPYE XOpolli 3HAHHSA HABYAJIbHOrO Mamepiany, ane Aonyckae 25-30

JesiKi Hemo4Hocmi, LLoA0 BUKOPUCMAHHS OMPUMAHUX 3HAHb

cmyaeHm AeMOHCMPYE 3aA0BiNIbHI 3HAHHS HABYAJIbLHOO Mamepiasy, anae AonyCcKae 20-25

cymmeBi Hemo4YHoCMI, LWOoA0 BUKOPUCMAHHS OMPUMAHUX 3HAHb

cmyaeHm eMOHCMPYE 3aA0Bi/IbHI 3aCBOIB meopemu4yHuUli Mamepian, ane AonyCcKae 15-20

cymmeBi NOMUJIKU, LLO/J0 BUKOPUCMAHHS OMpPUMAHUX 3HAHb

He3a/0BisibHe 3HAHHS Meopii ma BiACymHicmb BMIHHA MaA HABUYOK Y BUpPILLEHHI 1-15

nocmasJieHUx 3aBAAHb

MakcuMasbHa CyMapHa OIliHKa Moxke OyTm 100 OastiB, MiHiMajbHa CymMapHa ITO3UTHBHA OIliIHKA
cKJ1aa€ 60 OaJtis.
TabuIs BiAIOBIAHOCTI PEUTUHTOBUX OaJIiB OIlIHKAM 34 YHIBEPCHUTETCHKOIO IIKAJIOK0:

Kinvkicms banis Ouinka
100-95 BigmiHHO
94-85 [y»xe nobpe
84-75 [lobpe
74-65 3aJ10BiJIBHO
64-60 JlocTaTHBO
MeHni1e 60 HesazoBisibHO
He BukoHaHi yMOBHU He nomymeno
JIOITYCKY

9. JopaaTtkoBa iHbopMauis 3 gucumnnniHu

Dopaatok 1. Mepenik NUTaHb, AKi BUHOCATLCA HAa CEMECTPOBUIA KOHTPOJIb

PizruHi 0CHOBU MEXaHIKU

1. Cucrema Bimtiky. JIiHiHHI 1 KyTOBI KiIHEMaTUYHI XapaKTEPUCTHKH PyXy
MaTrepiaibHOI (M.) TOUKU. 3aKOH PyXy M. TOUKH.

2. TanreHmiaspHa i HOpMaJIbHa CKJIAI0BI IPUCKOPEHHA M. TOUKH.

3. IloHATTA cwiH i MacH, X BJIaCTUBOCTI. IMITy/IbCH Tijla, CHCTEMH TLJI.
IHepiabHi i HeiHepITiaIbHI crcTeMU BijTiKy. 3akoHU HploTOHA B
iHepIiaIbHUX CUCTEMAX.

4. MexaHiUYHUHN TPUHITAT BifHOCHOCTI ["astiyiess. 3aKoH Jo/1aBaHHSA
MIBUKOCTEH.

5. 3aKOHU JUHAMIKU B HEIHEPIiaJIbHUX MOCTYIAJIBHUX CUCTEMAX BiJUTIKy. Crtn
iHepIrii.

6. Mexaniuna pob6ota. [TotyxHicts. ['padiune BimobpaskeHHS poOOTH.

7. KimeTwuHa eHepTis Tija, il BIACTUBOCTI. 3B'sI30K MiK MeXaHIYHOIO POOOTOIO i
KIHETUYHOIO €HEPTIEI0.
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8. KoncepBaTuBHi i HeKOHcepBaTUBHI cuu. [loTeHIiaIbHA €HEPTisA CUCTEMH T, 11
BJIACTUBOCTI. 3B'AI30K Mi>K pOOOTOI0 KOHCEPBATHUBHOI CHJIH 1 TOTEHIIAIbHOIO
eHeprie. BusHaueHH: NOTEHIIaJIbHOL eHepril 110 33/1aHi KOHCepBAaTUBHIN CHUTI.

9. IloTeHmiasbHa eHEPTisA CUCTEMU TiJI, il BJJACTUBOCTI. 3B'SI30K
MOTEHIIAJIPHOI €Hepril 3 KOHCEPBATUBHOIO CUJIOIO.

10. IToctymanpHuii i 06epTaJbHUN PyXH TBEP/OTO TIa. [[eHTp Mac TBepAOTO Tija.
KinematnuHi XapakTepUCTHUKU 00epTaIbHOTO PYXy: KyTOBE IIepeMillleHH, KyTOBa
IIBU/IKICTh, KyTOBE IIPUCKOPEHHA. 3B'I30K Mi>k 00epTaJIbHUMH 1 JIIHIHHUMU
xapakrepuctukamu. [lepiox i vacrora o6epTaHHs.

11. MOMEeHT CWIM BiIHOCHO TOYKH. MOMEHT CHJIM BiIHOCHO oci. MOMEHT iMITyJsibCy
YAaCTHHKH BiJTHOCHO TOYKH i BITHOCHO OCi. PIBHAHHS MOMEHTIB JIJIs1 OKPEMO1 YaCTUHKU
1 CHCTeMU YaCTHHOK.

12. 3B'I30K MiK KYyTOBUM IIPUCKOPEHHAM TBEPOTrO Tijla i MOMEHTOM 30BHIIIHIX CHJI,
JIIFOYUX Ha TUIO: OCHOBHUH 3aKOH JUHAMIKU 00epTaIbHOTO PYXy TBEPAOTO TLIa.

13. MowmeHT iHepnii Tita BizHOCHO Bici o6epranus. Teopema IllTeitHepa.

14. EHepris o6epTayibHOTO PyXy TBEPAOTO TUIa. MexaHiuHa poboTa mpu

obepTaJIbHOMY pyci.
15. 3aKOHU 3MiHH 1 30epeKeHH IMITyJIbCYy M. TOYKH 1 CUCTEMHU M. TOUOK.

IlenTp Mac cucteMu M. TOUOK.
16. 3akoHU 3MiHU i 30epeKeHHS MOMEHTY IMITYJILCY TBEPOTO TiJjIa.

17. 3aKOHU 3MiHH i 30epeKeHHs MeXaHIYHOI €eHEPTii CUCTEMHU M. TOUYOK.
18. YMoBU piBHOBaru MexaHiuHoOi cucremu. CTifiKa i HecTilika piBHOBarH.

MexaHiuHi KOJIMBaHHA

® N ou P

10.

KosnuBaspHi nponiecu. OZHOMIPHUH KJIACUYHUN FAPMOHIYHUH OCITAIATOP.
KosuBaHHS MeXaHIYHOI CUCTEMH TP MaJIMX BIJIXUJIEHHSX BiJT ITOJIOKEHHS CTIHKOI
piBHOBarm.
BinpHI He3racaioyi KOJTMBAHHSA: MPYKHUA MAATHUK.
BinpHi He3racarovi KOJTMBAHHSA: MaTeMAaTUIYHUIN MasATHUK.
BisibHI Hesdracaroui KoJIUBaHHA: Qi3UUHUN MasTHUK.
Enepris BiIbHUX HE3racalounx KOJIUBAHb.
BinpHi 3racaroum KOJIUBaHHS.
XapaKTepUCTUKU BUIPHUX 3racaloyux KOJIMBaHb: I00POTHICTh, Yac pesakcariii,
JiorapudMiYHUH JIEKPEMEHT 3aracaHHs.
Bumymieni kosmmBaHHA. fBullle pe30HAHCY.
Jlo/laBaHHSA TapMOHIYHUX KOJIMBaHb. BekTOpHA fiarpama.

MoJsekyasapHa ¢iszuka i TepmMoguHaAMiKa

1. ImeanpHuii ra3. OCHOBHE PiBHAHHA MOJIEKYIApHO-KiHeTHYHOI Teopii (MKT) misa
THCKY iJIeaJIbHOTO ra3y. MoJIeKyIIpHO-KiHETUYHE TIyMadyeHHs TeMIIePaTypu.
2. PiBHAHHA cTaHy ifeanpbHOrO rasy. I3ompouecu. 'a3oBi 3akonHu: Boina-Mapiorra,
[Tapns, T'eit-JTrocaka, JlanproHa, ABOrazipo.
3. Maremaruuna iMOBipHicTh ozii. @yHKITA pO3MOILTY UMOBIpHOCTEH. YMOBA
HOpPMYBaHH: UMOBipHOCTeH. ApudMeTHYHE i CTATUCTUYHE CepeIHI 3HAaUeHHs BeJTNYUH.
4. Posnoain MakcBesia.
5. MaxkcBeJIOBCHKHI 3aKOH PO3IIOALIY MOJIEKYJI 32 MOJTyJIEM IIBUKOCTEMN.
BusHaueHHs cepeAHbOI MIBUAKOCTI MoJieKysl. CepefiHsA KBaIpaTHYHA
IIBUKICTH MOJIEKYJI.
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MakcCBeJIOBCHKHI 3aKOH PO3IOZALTY MOJIEKYJ 32 KIHETUUHUMHY €HEPTisIMH.
IneanbHUI ra3 B 0OTHOPOTHOMY IOJII TSAXKiHHA. BapomeTrpuuHa opmyna Jlanaca.
Posnoain Boapimana. 3akon MakcBesia- Boabpiimana.

© ®3 o

OO6MiH eHepPTier Mizk MAaKPOCKOIIIYHUMH TiJIaMHU: poOOoTa 1 Teronepeaadya

(Temwoo6min). I'padiune BimoOpakeHHS pOOOTH B TEPMOAUHAMIIIL.

10. Ilepruii 3akoH (ITOYATOK) TEPMOAUHAMIKHY JIJIS IIUKJTIB i HE KOJIOBHX ITPOIIECIB.
BHyTpinrHsa eHeprisa cucreMu.

11. Ctyneni cBobonu cucremu. Po3mozia eHepriii XaOTHIHOTO TEIIOBOTO PYXY MOJIEKYJT
3a CTYIeHAMU cBOOOIM. BHYTpIIITHA eHepris i/1eaTbHOTO rasy.

12. Tertoemuicts. Buau TenoeMHoCTEH.

13. pyruii 3aKoH TepMmoinHaMiky. CTaTHCTUYHE 1 TepMOAMHAMIUHE BUBHAUYEHHS €HTPOITil.
Teopema Hepacra.

14. Iuxkn KapHo. TeroBuii geuryH. O1iHKa e(eKTUBHOCTI POOOTH TEIIOBOTO IBUTYHA.

15. 3acTocyBaHHSA MEPIIOTO i APYTOro 3aKOHIB TEPMOAMHAMIKHY /IS XapaKTEPUCTUKH
130IIPOIIECIB B i/lea/IbHUX ra3ax: i30XOpHUH POIIEC.

16. 3acTocyBaHHs IEPIIIOTO i IPYTOTO 3aKOHIB TEPMOJIMHAMIKH JIJISI XapaKTEPUCTHUKHI
130IpoIIECiB B ifleaIbHUX Ta3ax: i300apHUi mporec.

17. 3acToCyBaHHsA IEPIIOTO i JPYroro 3aKOHIB TEPMOJMHAMIKH I XapaKTEPUCTHKU
130IIPOIIECIB B i/leaTbHUX ra3ax: i30TepMIUHUH IIPOIIEC.

18. 3acTocyBaHHs MEPIIOTO i IPYTOTO 3aKOHIB TEPMOJIMHAMIKH JIJISI XapaKTEPUCTHUKHI
az1iabaTHOTO MPOIlEeCy B ileaIbHUX ra3ax.

19. PeasnbHi rasu. BigMiHHICTh peasibHOTO rasy Bij izeasibHor0. PiBHSIHHA Ban-mep-
Baasbca. I3oTepmu peasnpHUX ra3iB. Kputuunuii crad. BHyTpinHa eHepris
peayIbHOTO raay.

20. fIBuia nepeHocy B razax: [udysisa, BHyTPIIIIHE TEPTH, TEIJIONPOBIIHICTD

Eaexrpuka. IlocTiiHU# cTpyM

Enexrpuuni 3apsu. 3akon Kyiona. Po3paxyHOK eIeKTpOCTaTUIHOI B3a€EMO/Ii1 TOYKOBUX, MPOTSIKHUAX
3apsiB.

Hanpyxenictb enexTpuuHoro nosst. [IpuHmmn cynepno3ullii e1eKTpuYHUX NoJiB. Po3paxyHok moss
Ha OCHOBI MPUHIIUITY CYNEPIIO3UIIIi: MOJIe SIEKTPUIHOTO JUMOJS; TOJIE 3apsKEHOTO KUTBIIS.
I'padiune BimoOpaskeHHS €IEKTPOCTATUYHOTO ToJis. JIiHIT BeKTOpa HAMPY>KEHOCT] , €KBIMOTEHIIIAIbHI
MTOBEPXHi.

[Torik BekTopa HampyxeHocTi. Teopema ['ayca B iHTerpanbHiii ¢dopmi BinoOpakenus. ITpuknaau
3aCTOCYBaHHS TEOPEMH JIJISl PO3PAXYHKY IOJIS: €IEKTPUYHE ITOJIe PIBHOMIPHO 3apsHKEHOT HECKIHUEHHOT
TUTOIITIHH.

[Totik BekTopa HampyxkeHocTi. Teopema ["ayca B iHTerpanwHiii (opmi BimoOpakeHHs. [Ipukimanu
3aCTOCYBAaHHS TE€OPEMH JIJIsl PO3PAXYHKY IMOJISA: €IEKTPUYHE [0JIe PIBHOMIPHO 3apsHKEHOT HECKIHUEHHOT
HUTKU (LATIHIPUYHOT TOBEPXHI).

[Torik BekTopa HampyxkeHocTi. Teopema ['ayca B iHTerpanbHiii ¢dopmi BimoOpakenus. I[Tpukmaan
3aCTOCYBAHHS TEOPEMHU JIJISl PO3PAXYHKY IOJIS: eJIEKTPUIHE TIOJIe 3apsKEHOI cepu.

Po6ota cun enekrpocratnyHoro nois. [loTeHiianbHu XapakTep eleKTPOCTaTUYHOTO MOJIS.
[ToTrenuian, pi3HULA TOTESHIIIAIB.

XapakTepUCTUKH €JEKTPOCTATUYHOTO MOJIsl. 3B'I30K MOTEHIIATY 3 HAIIPY>KEHICTIO TOJIS.

Po3paxyHok nmoTeHIiaty i pi3sHUII TOTEHIIaTiB B €IEKTPOCTATUYHOMY TOJIi: MOTEHIIial OISt TOYKOBOTO
3apsiay, HOTEHIIAT MOt eEKTPUYHOTO TUTIONIS.
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10. Tonspni i HenossapHi MoseKyH. EXeKTprudHui IUIIONE B OXHOPIAHOMY i HEOHOPITHOMY ENEKTPUYHHUX
noJsiX. MexaHi3m nossipu3aii JieeKTPUKIB.

11. Mexanism mnonspusanii gienexTpukis. Bektop mnomspusanii. 3B'S30K BeKTOpa MNONApU3ALLi 3
HIOBEPXHEBOIO I'YCTHHOIO 3B'SI3aHUX 3apsiliB.

12. Enexrpuune mose B aienexTpuky. JlieqeKTpuYHa IIPOHUKHICTD.

13.Teopema 'ayca mist €1EKTPUYHOIO TI0JIS B Ai€JEKTPHKaX. BEKTOp €NeKTpUYHOT iHAyKIIi.

14. PisnoBara 3apsniB Ha HpoBiAHMKY. IIpOBIIHMK B 30BHINIHBOMY MOMII. SIBHINE €IEKTPOCTATHYHOL
THAYKIII.

15. EnekmpuyHa emHicmb 8i00KpeMieHUX npoesiOHUKie. EMHICMb KoHOeHcamopa. TocnidosHe i
naparnersnbHe 3'€¢0HaHHS KOHOeHcamopie.

16.EHepeisi cucmemu HepyxoMux moykosux 3apsidie. EHepeisi 3apsidxxeH020 nposioHuka. EHepeisi
KoHOeHcamopa. EHepeis enekmpu4Ho20 rons. O6'eMHa 2ycmuHa eHepaii.

17.Enexrpuunnii ctpyM, ymoBHu Horo icaysannsa. Cuna ctpyMy. ['yctuna cTpymy.

1 8.Enexrpuunnii nanmror. Croponni cunu. [Ixepeno crpymy. Enexrpopyilina cuna. Pisauns
noteHuianis. Hampyra.

19.3akonn Oma 171 0ZHOPIAHOT, HEOAHOPIAHOI JIISTHOK, 3aMKHEHOTO JIAHIIora (iHTerpanbHa i
nudepenmianbaa Gopmu).

20.IIpasuna Kipxroga.

21.3akon Jxoyns - Jlenna (interpansha i qmudepeniiansaa Gopmn).

Po6ouy nporpamy HaBYanbHOI AncumMnAiHu (cunabyc):
CknapgeHo cniBpobiTHMKaMu Kadenpu 3aranbHoi Gisnku Ta MoaentoBaHHSA GisMYHUX NPOLLECIB:

K.}.-M.H. aou.. Hocayos HO.®.

cT.BMKA. [po3aeHko O.B.

YxBaneHo kadeapoto 3aranbHoi GisuKM Ta MogesntoBaHHA ¢isndHMxX npouecis (npotokon N2 06-24 Bip,
01.06.2024 p.

Moroa)keHo MeToAMYHOIO KOMICIEID XiMIKO-TEXHO/I0TiIYHOrO ¢pakyabTeTy npotokoa N210 Big, 21.06 2024p.
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