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Mporpama HaBYaNbHOI AUCLUNAIHU
1. Onwmc HaBYaNbHOI AUCLUNAIHK, T MeTa, NpeAMET BUBYAHHS Ta pe3y/ibTaTu HaBYaHHSA

Kypc ¢isuxku € pyHAaMeHMabHOK OCHOBOO /1S BUBYEHHS LiI0Oro psay Aucuunaid npodgecitiHoi
ma Npakmu4HoI NigromoBKU iHXXeHepiB pi3HUX HANpPsMIB NigromoBKu. B npoueci BUuB4eHHA gucuunaiHu
«®Di3uka» cmygeHmu Habyaymb rpyHmMoBHe PO3yMiHHSI 3AKOHIB MNpupoAu, MOKAAdjeHUX B OCHOBY
iH>XeHepHUX pillleHb Npu BUpiLLeHHi BUPOBHUYUX 3aBAAHb.

Mema HaByaabHOI gucuunaiHu

®i3uKka € OfHIED 3 OCHOBHUX MPUPOAHUYO-HAYKOBUX AUCLUMAIH, B SKUX BUBYAOMbCS 3AKOHU
He>xuBoi npupoau. i npupoAHUYUMU HAYKAMU CbOroAHIi MOXXHA po3yMimu mi ranysi 3HaHb, B SIKUX
MoXKe O6ymu npoBefeHUl ekcrnepuMeHm Aas nigmBepAXKeHHS npunylueHb i Mogenel, BUCYHEeHUX
meopieo | nposeaeHUX Aocaigis. EBostouisi po3BUMKY MpupofHUYUX HAYK A03BOJUJA iICMOMHO
po3LupumMuU UM HAyKamM MemoaoJiorito AOCAiAXKeHb MOpiBHAHO 3 ifocoiero, HaCMUHOK SIKOi BOHU
byau, i nepemBopumu ix i3 cnoras4abHUX B eKcriepuMeHmabHi.

B knacuyHux Kypcax ¢isuku cmyaeHmu BUBYAOMb 3AKOHU MPUPOAU, SIKi € OCHOBOIO nepeBa>KHoi
GinbLLIOCMI IHXXEHepHUX ma mexHiYHUX AUCLUniH, SIKi HUHI € B camocmitiHUMu o61acmsamu Aocia>KeHb
ma rnpakmuku.

Memoto BuUB4YeHHsA gucuuniidHu € GopMyBaHHS y MalibymHix ¢axiBLiB cmilikux 3HaHb 3 3AKOHIB
npupou, YMiHHS BUKOPUCMOBYBAMU OMPUMAHHI 3HAHHS MpU MOAAGAbLLIOMY BUBYEHHI cneuia/bHUX
Aucuunaid, a makoxx y matilbymHiti npogecitiHiti gisabHocmi.

MpeaMem HaB4Ya/bHOI AUCLUMNAIHU - OCHOBHI MOHATTS Ta 3aKOHW HEXXMBOI NPUPOAM.

Micna 3acBOEHHSA HABYAJ/IbHOI  AUCUUMNAIHU cmydeHm [oBUHEH 3HAmu ma BMimu
BUKOPUCMOBYBAMU 3HAHHS 3AKOHIB HEXKUBOI Mpupofu Ha piBHi, HEOBXigHOMY A5 AOCArHEHHS iHLLUUX
pe3y/ibmamiB OCBIMHbOI Mporpamu, 30Kpemd, mux, Lo JieXKamb B OCHOBi AucuunaiH ¢GaxoBoro
CpsIMYBAHHSA: MEXAHIKU, mepMOoAUHAMIKU MA iH.

CmyzaeHm noBUHEH yMimu: NMoeAHYBAMU meopito i NPAKMuKy A5 pPOo3B'S3yBAHHS MPAKMUYHUX
3aBAAGHb; 3dCMOCOBYBAMU MPUHLUMU CUCMEMHOro daHanisy, MpuYUHHO-HACAIAKOBUX 3aB’A3KIB MiXK
3HaYyLWuMu GakmopaMu ma HAyKOBUMU i MeXHIYHUMU pilleHHsMU, Lo nputiMaromecs nig 4ac
PO3B’A3aHHSA CKAAAHUX npodeciliHux 3aaa4y; 3Haxoaumu nompibHy iHGopmauito y nimepamypi,
KOHCY/IbmyBamucs i BUKOpUCMOBYBAMU HAYKOBi 6a3u AaHUX ma iHLi BiANOBIAHI AXKepena iHpopmMadii 3
Memoto emaJ/ibHOro BUBYEHHS | AOCNiAXKeHHS iHXXeHepHUX NUmMadb BignoBigHO Ao cneuiani3adii.

[ns  ycnillHOro  3acBOEHHS  AUCLUMIHU, CcmMyJeHmM  MOBUHEH BoJsioAimu  Habopom
KoMrnemeHmMHocmeli 6aKanaBpCbKOro piBHS, 30Kpema: 34amHicmb 3aCmMoCcoByBAMU 3HAHHSA | PO3YMIHHS
HAayKoBUX ¢paKmiB, KOHUenLit, meopil, NpUHLUNIB i MemogiB, HEObXigHUX A5 NiAMPUMKU iHXKEHepPHOI;
34amHicmb A0 abcmpakmHoOro MUcaeHHs, aHanisy ma cuHmesy; 3gamHicme nputiMamu o6rpyHMoBaHi
pilleHHs; 3a4amHicmb NpauroBamu iHAUBIAYANIbHO; 3AAMHICMb MpaAUloBAMU B KOMAHAI; 34AdMHiCmMb
edeKmuUBHO BUKOPUCMOBYBAMU MEXHIYHY Jimepamypy ma iHLWi gyKepena iHopmadii; 3gamHicmb
3aCcmocoBYBAMU 3HAHHSA i pO3YMIHHS HAyKOBUX akmiB, KOHLUemnuit, meopit, npuHUunis i Memogis,
HeobXigHUX AN NiAMPUMKU AisabHOCMI B cepi CBOEi npogeciliHoi AisabHoCM.

2. [lpepeKBi3uTn Ta NOCTPEKBI3UTU AUcLUMAIHM (MicLie B CTPYKTYPHO-/IOMiYHiA cXeMi HaBYaHHA 3a

Bi/ANOBiAHOI0 OCBITHLOIO NPOrpPamMoio)

JucuunniHa 6a3yembcs HA 3HAHHSX 3 Gi3UKU Ma MaAmMeMamukKu, 3aCBOEHUX B PAMKAX 3Ara/ibHoOi
cepeiHbOi 0cBiMuU. BuB4eHHSs Kypcy nepebayae BUKOPUCMAHHSA HABUYOK 3 meopii i mexHiKu
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eKcrepumMeHmMy ma MamemMamuyHUX HABUYOK, WO HabyBarombCsi 3a NapanesibHoro BUBYEHHS
MamemMamuyHuUX Jucuunnid. HeobxigHum eneMeHmMoOM nMpu BUBYEHHI JAUCLUMAIHU € OBOJIOAIHHSA
MOHAMIUHUM ma mMamemMamuyHuM anapamom MamemMamuyHoOro daHasisy, aHajaimuyHoi reomempii,
NiHiGHOT anrebpu ma BeKmopHoro aHanizy. OKpeMi NUMAHHS BUMArarome BMIHHSA PO3B’S3AHHS
Hatnpocmiluux audgepeHLlianibHUX piBHSAHb, LO BUBYAKOMb Y PAMKAX AucuuniiHu «JugepeHuianbHi
PIBHSIHHS».

Habymi 3HaHHs ma yMiHHS npu NoAabLUOMY HABYAHHI 6yymb 3aCmMoOCcoBYBAMUCS Mpu BUBYEHHI
AK 3arasibHo-mexHiYHUX QUCLUMNIH (eekmpomexHika, meopemu4yHa MexaHika, onip Mamepianis moLuo)
mak i cneuianbHux (¢pisuyHa ximis, menao- MacoobMiH, KBAHMOBA Gi3uKa MoLLo).

3. 3MicT HaBYaJIbHOT AUCLUIJIIHU

Kpenutuuii moaysb 1 — @isuka. YactuHa 1 . Mexanika. MosiekyssspHa ¢i3uka ta
TepMmoinHaMika. EnexkTpuka.

BCHOTO Posmozisn HaB4aJIbHOTO Yacy 3a

KpenutHi BUJIAaMU 3aHATD
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KpeautHuit moaynsb 1.
« MEXAHIKA. MOJIEKYJIAPHA ®I3UKA i TEPMOAVHAMIKA. EJIEKTPUKA»
Bctyn
di3mKa Ta ii 3B'30K 3 CYMiXXKHUMM HayKaMu. Di3uKa i TexHiYHUI nporpec. O6'eKTU J0CAIAXKEHHSA | MEXHU
3aCTOCYBaHHS KNAaCMYHOI MEXaHIKU, PENsiTUBICTCBKOIT | XBUJIbOBOT MeXaHiKM. BAacTUBOCTI abCoONOTHUX
npocTopy i Yacy. Po3ginn knacnyHoi MexaHiku.

1. ®I3UYHI OCHOBU KNTACUYHOT MEXAHIKU

1.1. KiHeMaTHKa pyxy MaTepiaJbHOi TOYKU

Cuctema Bigniky. MonoxXeHHS MaTepianbHOT TOYKM B NpocTopi. JTiHilHI | KYyTOBi KIHEMaTUYHI XapaKTEPUCTUKM

pyXy MaTepianbHOI TOUYKKU. TaHreHuiaibHe | HOpMabHe CKNaA0Bi MPUCKOPEHHSA. 3aKOH pyXy.
1.2. lMHaMika pyXy MaTepiaZibHOi TOUYKM

MoHATTA cnan, Macu, iMNyJIbCy TOYKW. IHepLiabHi | He iHepuianbHi cuctemMmn BigNiKy. 3aKoHU HbloTOHa B
iHepLjianbHMX cMcTeMax BigAiky. IMNyabc MaTepianbHOT TOUKK, iIMMYNbC CUTEMU MaTepiasibHUX TOYOK. LieHTp
Mac CUCTEMU MaTepiasibHUX TOYOK. 3aKOH 36epeXkeHHs iMMNyNbCy. 3aKOH BCECBITHLOIO TAXKIHHS.
MNepeTtBOpeHHs Manines. 3aKoH AoaaBaHHA WwWBMAKocTen. MpuHUMN BiaAHOCHOCTI Manines. 3akoHM HbloTOHa B
He iHepLUiafbHUX cUCTEMAX BiaJIiKY, CUAK iHEpPLT.

1.3. EHepris i pob6oTta
MexaHiyHa poboTa. MoTy»kHicTb. KiHeTuYHa eHepris i ii BnacTuBocTi. KiHeTnyHa eHeprist i MexaHiuyHa
poboTa. KoHcepBaTMBHI i HE KOHCEpPBATUBHI cun. TloTeHLjiaNbHa eHepris cucteMun. Pobota KOHCcepBaTUBHOI
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CUAM i NOTEHLia/IbHa eHepris. 3B'30K MiXK MNOTEHLia/IbHOK EHEPTIEI | KOHCEPBATMBHOIO cuoto. MoBHa
MeXaHiYHa eHepris. 3aKoH 36epeXeHHs eHeprii.

1.5. lnHaMiKa TBepaoro Tina
Ocob6mBoCTi NOCTYNasibHOro i 06epTasbHOro pyxiB TBEpAOro Tisa. LleHTp Mmac 1Beporo Tina. MoMeHT
iHepuii Tina. Teopema LUtenHepa. FonoBHi oci iHepL,ii. MoMeHTH iHepLii pi3HUX Tin. MOMEHT cnan BiJHOCHO
TOYKM i BiHOCHO Ooci. MoOMeHT napu cma. MOMEHT iMMYyAbCY BiHOCHO TOYKM i BiHOCHO OCi. 3aKOH
36epeXKeHHs MOMEHTY iMny/ibcy. OCHOBHE PiBHAHHSA AMHaMiKM obepTanbHOro pyxy. Po6oTta i eHepris npu
obepTanbHOMY pyci. lNpockon, ripockoniyHnit epekT, NpeLecisa ripockona.

1.6. MexaHiuHi KonMBaHHA i XBUAI
BinbHi He3racaroui kKonmBaHHS. EHeprisi KoanBasbHOro pyxy. MateMatMiyHUM i Gi3UYHMIA MaSTHUKN.
BekTopHa giarpama. CKnagaHHS KOAMBaHb OAHOIo HanpaMky. CKnagaHHs B3aEMHO NepneHauKynspHUX
Ko/AMBaHb. 3aracatodi Ko/iMBaHHA. [JOOGpoTHICTb. BUMyLLEHi KonMBaHHA. Pe3oHaHc. Mpy»XHi xBui i
PO3MOBCIOAXKEHHS X B NPY)KHOMY cepeaoBuLLi. PIBHAHHS NAOCKOT i cpepuyHOi XBUb. XBMUIbOBE PIBHAHHS.
EHepris npy>KHOT XBUI.

1.7. OcHOBM cneLia/ibHOI Teopil BiAHOCHOCTI.

1.7.1. OcHOBM pensTUBICTCbKOI KiHeMaTMKK CrieliasbHa Teopis BiAHOCHOCTI, MocTynaTn ENHLWTENHA.
MNepeTtBopeHHs JIopeHLa Ta BACHOBKM 3 HUX: JIOBXKWHA Tijl, TPMBaNiCTb MPOLLECIB | 04HOYACHICTb SABULL, B
Pi3HMX iHEpLiaNbHUX cucTeMaX Biaaiky. CKnafaHHA WBUAKOCTEN B C.T.B. IHTEPBaA MiX ABOMa ABULLLAMMU.
1.7.2. OCHOBM pPeNsATUBICTCbKOT AMHAMIKM Maca, iMNybC | EHEpris PeNSTUBICTCBKOT YaCTUHKU. 3B’ 430K MiX
Macoto i eHeprieo. YacTMHKa 3 HY/1bOBOKO Maco0 CMOKOH0.

1.8. CraTuKa Ta guHaMiKa piauH i rasis
TUcK y piauHax Ta rasax. 3akoH lNackans. 3akoH ApxiMepa. PiBHAHHA HenepepBHOCTI. PiBHAHHSA BepHynni.
Pyx B’s13KOi piguHW. Pyx Tin y pianHax Ta rasax.

2. MOJIEKYJIAPHA ®I3UKA | TEPMOANHAMIKA

2.1. MpepMert i MeTOA MONIEKYNSAPHOI Gi3UKM | TepMOAUHAMIKM. |aeanbHNiA ras

MonekynspHa ¢i3uKa i TepMoanHaMiKa, ix 3aaadi i MeToau. MakpocKoniyHi napamMeTpum i ix MiKpockoniyHe
T/lyMa4yeHHs. OCHOBHE PiBHSAHHSA MONEKYASAPHO-KIHETUYHOIT TEOPIi AN TUCKY igeanbHOro rasy. MoaekynspHo-
KiHETUYHE TNYMa4veHHs TeMnepaTypu. PiBHAHHSA CTaHy ifeanbHOro rasy. 3akoHW iflea/ibHUX rasis.

2.2. MepLunit 3aKOH TEPMOANHAMIKU

BHYTpiLWIHA eHepria TepMoauHaMivyHOI cucteMu. TennoTa, poboTa, TENJI0EMHICTb. NepLunii 3aKoH
TepMoAuHaMiKu. I3onpoLecu igeanbHOro rasy: i30XopHUi, i306apHKUIA, i30TEPMIMHMI, afliabaTHUNA,
NONITPONHMI NpoLLecu.

2.3. [lpyrui1 3aKoH TepMoauHaMiku. Teopema HepHcra
Konosi npouecu. Linkn KapHo Ta noro KK/, HepisHicTb Knaysiyca. EHTponis Ta ii BhactmsocTi. [pyrui
3aKOH TEPMOAMNHAMIKM | MOro CTaTUCTUYHMIM XapaKTep. TpeTilt 3aKOoH TepMogmHaMiku. Teopema HepHcra.

2.4. CTaTUCTUYHUIA po3noain
MoHATTA MaTeMaTUYHOI iIMOBIPHOCTI peanisau,ii noaii. MateMaTU4Hi iIMOBIPHOCTI A5 AUCKPETHOTO i
HenepepuBHOro CNeKTPIB 3HaYeHb. MNMoHATTA GYHKLT po3noainy. Po3noain Monekyn igeanbHOro rasy 3a
LUBWAKOCTAMM i eHepriaMu. 3aKoHKU po3noginy boabuMaHa, Makceenna, Makceennabonbumana.
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2.5 PeanbHi rasu
BigMiHHicTb peanbHoOro rasy Big, ineanbHoro. PiBHAHHS BaH-aep-Baanbca. [30TepMu peasibHMX rasis.
BHYTpiWHA eHepriga peasibHOro rasy.

2.6. ABMLI,a NepeHOCy B rasax.
flBMa nepeHocy CepeaHs AOBXXWHA BiIbHOrO Npobiry Monekynu B rasax. Andysisa B razax. BHyTpilLHE
TepTa B rasax. TenaonpoBsigHicTb rasis. rasis.

3.EJIEKTPUKA
3.1 EnekTpocTaTU4He nose B BaKyyMi.
3akoH KysioHa. Hanpy»XeHicTb Ta noTeHLUian noss, 38’ 130K Mi>k HUMU. padivyHe BifobpaXKeHHs noas..
MoHaTTa noTik Bektopa E, amBepreHuis Bektopa E. Teopema Tlayca. Lupkynsauis Bektopa E,
NoTeHLiaIbHU XapaKTep eIeKTPOCTaTUYHOro NoAs.

3.2 EnekTpocTaTu4He nose B AienieKTpuKax i npoBigHuKax
MonsipHi Ta HenoAsipHi MoneKkyaun. Monapusauis aienekTpukis. ONUC eNeKTPUYHOro NoS B AieNieKTPUKax.
BeKkTop enekTpmMyHoro 3MilleHHs. PiBHOBara 3apsfiB Ha NpoBiAHMKY. MPpOBiAHUK B 30BHILULHbOMY MOJI.
ENeKTpoeMHICTb BigoKpeMaeHOro NpoBiaHuKa. KoHaeHcaTopu.

3.3 EHeprisi eneKTpu4HOro Nons.
EHepris cuctemMun TouKOBUX 3apsaiB. EHepris 3apsagykeHoro nposigHWKa. EHepris 3apag)keHoro
KOHZAeHcaTopa. EHepris enekTpocTtaTM4HOro nons.

3.4 TOCTiNHNIN eNEeKTPUYHMIA CTPYM Ta NOro XapaKTepUCTUKM.
3aKOHM NOCTINHOro CTpyMmy.
ENeKTpuYHUIM CTpyM, cuna i ryctmHa cTpyMmy. PiBHAHHSA HenepepBHOCTI. EnekTpopyuwinHa cuna.
3akoH OMa, 3akoH [Ixxoynsa-JleHua. MNpasuna Kipxroda . OCHOBU KNaCUYHOI €/IEKTPOHHOI Teopil
€NeKTPONpPOBIAHOCTI MeTaniB.

4. HaByanbHi Mamepianu ma pecypcu

Basoga siiTepatypa

1. 3aropogHiin, B. B. 3aranbHa ¢ismka. MexaHika: nigpy4Huk / B. B. 3aropogHi ; KMl im. Irops CikopcbKoro. -
2-e BuA., BunpaBn. i pgonoBH. - Kuie : KMl iMm. Iropa Cikopcbkoro, 2020. - 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Kypc 3aranbHoi ¢i3nku : HaB4abHUIM NOCIGHKUK / B.M. Bakantok, A.B. Bakantok ; MiHiCTepCTBO OCBITU i HayKK
YKpaiHu, |BaHO-PpaHKIBCbKUI HaLiOHANbHUN TEXHIYHMN YHiBepcuTeT HadTh i rasy. - IBaHODpPaHKIBCbK :
IOHTYHT, 2021

3. 36ipHMK 3aaay4 i3 3arasibHOI Gi3MKKM: HaBY. MOCIO. ANA CTYAEHTIB iHXXEHEPHO-TEXHIYHUX cheLianbHocTen./
yknag.: B. . bpurineub, |. M. Penanos, J1. . NoHoMapeHKo, H. O. AkyHiHa. - Kuis : KI1l iM. Irops Cikopcbkoro,
2022. - 230 c. https://ela.kpi.ua/handle/123456789/51252

4. 1. 3aranpHa ¢izuka. MeToanyH1 BKa31BKH 1 KOHTPOJIBHI 3aBAaHHs [EnekTponHuid pecypc] : HaB4. moci0. s
3100yBaviB cTymneHsi OakaiaBpa 3a ocBiT. mporpamoro «Komm’rorepni mosirpadiuni cuctemu» crer. 133
I'any3zeBe mammHoOyayBanHs / KIII im. Irops Cikopebkoro ; ykman.: FO. @. Hocawos, [[. B. CaByenko. —
Enextpon. Texct. nani (1 daiin). — Kuis : KIII im. Irops Cikopebkoro, 2024. — 120 c. 3atBepaxeno Buenoro
panoro @M (nporokoin Ne 6 Big 17.04.2024), na posrnaai Meroauunoi paau KIII im. Iropst Cikopcekoro
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https://ela.kpi.ua/handle/123456789/51252%204
https://ela.kpi.ua/handle/123456789/51252%204

5. MexaHika. 36ipHMK 3a4a4 Ao po3ainy «MexaHika»: HaBYasbHUI NocibHuK / yknag. B. M. bpurineub,O. B.
[imapoBa, /1. . MoHoMapeHKo, |. M. Penanos, H. O. flkyHiHa. - Kui : KIl im. Iropsa Cikopcbkoro, 2021. - 83 c.
https://ela.kpi.ua/handle/123456789/46056 5. Lkypaona HO. O., Macbko O. O., KoaneHko O. A.
MonekynspHa ¢i3nka Ta TepMmogmHamika. CyMCbKMIN AeprKaBHUM YHiBepcuTeT, 2021

[opaTtkoBa fiTepatypa:

1. Kyyepyk .M., Top6auyk I.T., Jlyuuk T1.M. 3aranbHuin Kypc ¢ismku. T.1 MexaHika. MonekynspHa ¢isuka i
TepMoauHaMiKa. - K.: TexHika, 1999.

2. ®isnka: MexaHika: MeTOAMYHI BKa3iBKM A0 BUKOHAHHSA slabopaTopHux pobit / yknaa. A. M. Liona, T. I
Bpatycs, C. B. ManbuyH. - Kuis : HTYY «KMMI», 2012. https://ela.kpi.ua/handle/123456789/1806

3. ®i3nka: MonekynspHa ¢i3mMka: METOANYHI BKa3iBKM 0 BUKOHaHHA fAabopaTopHuX pobiT / yknag. A. M.
Uwona, T. I. bpatrycb, C. B. MNanbuyH. - KwuiB : HTYY «KMl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol fizyka.doc

4. MexaHika : HaB4Ya/bHO-METOAUYHWUIA MOCIBHMK A5 CaMOCTIMHOI poboTn 3 aucumnainm "®ismka" : ans
CTYAEHTIB TEXHIYHMX cneuianbHocTen / C.[. Fano4eHKo ; MiHicTepcTBO OCBiTH i Haykun YKpaiHn, HauioHanbHMM
TEXHIYHMM yHiBepcuTeT "XIMI". - XapkiB : TOB "B Cnpasi"”, 2021. - 115 c.

5. 3aranbHa ¢i3mka : niapydHuk / I.C. ®eniHCbKMI ; MiHicTepcTBO OCBITM i Haykm YKpaiHu, KuiBcbkui
HaLuioHa/IbHUI YHiBepcuTeT iMeHi Tapaca LleByeHKa. - KuiB : BupaBHuuteo "Kapasena", 2020. - 655 c. 6.
36ipHMK 3a4a4 3 Gi3MKK : HaBYaIbHUI NOCIOHUK / |.E. JlonaTHCbKMN, |.P. 3avek, C.O. FOp'eB, O.b. bineHbKa [Ta
14 iHWwKx] ; MiHicTepcTBO OCBITU | HAYKKU YKpaiHK, HauioHanbHWUI yHiBepcuteT "JIbBiBCbKa NoniTexHika". - J1bis
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Ne n/n ‘

Temu nexuiil, nepenik OCHOBHUX NUIMAHb

Po3aia 1. Pi3nyHi OCHOBU MEeXaHIKH

N-1 Npeameti meton ¢isnKu.

Mpeamet i 3micT gucumnnidm. 38'A30K Gi3UKM 3 CYMiIdKHUMKM HayKamu. KnacuyHa mexaHika,
il po3ainu i mexi ii 3acTocyBaHHA. BnactnBocTi abcontoTHOro npoctopy i abcontoTHOro yacy.
Cuctema Bigniky.

N-2 KiHemaTuKa maTepianbHOi TOUKKU
JTiHiNHI | KyTOBI KIHEMATMYHI XapaKTEPUCTUKM PyXy MaTepiasibHOT TOUKM, 3B'A30K MiXK HUMM.
3aKoH pyxy. TaHreHujianbHe i HOpManbHe CKNaL0BI NPUCKOPEHHA.

N-3  AuHamika matepiasbHOI TOYKMU.

MoHATTA cnnu. MoHATTA macu. [HepUianbHi | HeiHepuianbHi cnctemun BianiKy. 3aKoHM HbtoTOHa B
iHepuiaIbHMX cucTemax . IMnyabc maTepianbHOT TOUKM, iIMMYNbC CUCTEMU MaTepiaSlbHUX TOYOK.
LleHTp mac cuctemmn maTepianbHUX TOYOK. 3aKOHU 36eperKeHHs iMNyAbCy M.TOYKU, CUCTEMU M.
TOYOK.

N-4 MpwuHuMn BigHOCHOCTI raninesn
MepeTBopeHHs Maninen. 3aKoH AogaBaHHA WBKAKOCTeN. MpUHUMN BiAHOCHOCTI Maninea. 3akoHn
HblOTOHA B HeiHepujianbHUX cucTemax Bianiky. Cunu iHepu,ii.

N1-5 PoborTa, NoTyXHicTb, eHeprisA.

O3HayeHHA MexaHiyHoi poboTu. MoTyKHicTb. KOHCepBaTMBHI (NOTEHLUiaNbHI) i HEKOHCEPBATUBHI
cmnu. KiHeTU4Ha eHepria i it B1acTmMBocTi. Teopema npo KiHeTUYHy eHeprito. MoTeHuianbHa
eHepris i ii BnactuBocTi. [oTeHuianbHi KpMBI. 3B'S30K Mi*K KOHCEPBATMBHOK CUJIOHO i
NOTEHUiaNbHOO eHeprieto. [MoBHa MexaHiuyHa eHepris.

J1-6 3akoH 36epexeHHA NOBHOI MeXaHiIYHOoi eHepril.
MpuKNagyn MOro 3acToCcyBaHHA: PO3paxyHOK APYroi KOCMIYHOT LWBMAKOCTI, YMOBM CTIAKOI i HECTiKOI
piBHOBaru Tina.

N-7 OuHamika TBepAoro Tina.

MocTynanbHWit i 06epTanbHU pyxu. LleHTp mac TBepaoro Tina. MoMeHT iHepLii M. TOUKK, cucTemm
M. TOYOK, Tina. Teopema LUteliHepa. MomeHT cuan. MOMEHT iMNynbcy Ta 3aKOH WOro
36epekeHHs. ObepTaHHA TBEPAOro Tila HAaBKOO HepPyxomoi oci. OCHOBHe PiBHAHHA ANMHAMIKM
obepTtanbHoro pyxy. KiHetyHa eHepris i poboTa npu o6epTasbHOMY pyci.

N-8 EnemeHTM cneuianbHOI Teopii BiAHOCHOCTI. PenAaTuBicTcbKa KiHemaTuKa.
MocTynaTtu Teopii BiAHOCHOCTI. MNepeTBOPEHHA NPOMIXKKIB Yacy i 4OBXWH BiApi3KiB. MOHATTA
ofiHoYacHoCTi nogii. NepeTBopeHHs JlopeHua. IHTepBan.

N1-9 EnemeHTM cneuianbHOI Teopii BiAHOCHOCTI. PenaTuBicTcbKa AMHamiKa.
PenaTtmeictcbkmin imnynbc. OCHOBHE PIBHAHHA PENATUBICTCbKOT AMHAMIKW. PenaTuBicTCbKa maca.
3B'A30K eHeprii Ta imnynbcy B CTB.

10

N1-10 MexaHi4Hi KoNMBaHHA

KonmBanbHM pyx. KoanMBaHHA MeXaHIYHOT cMCTEMU NP MaNINX BIAXMAEHHAX Bif NONOXKEHHA
CTiliKOI1 piBHOBArun, rapmMoHi4YHUI ocumMnATop. BinbHi He3racato4di KOAMBAHHA: NPYKHIA MAATHUK,
MaTEMATUYHUIN MAATHUK, Pi3UYHMUA MAATHUK.

11

1-11 BinbHi 3racatodi KOAMBAHHA MeXaHiYHOI cucTemm
3racatodi KoNMBaHHA. XapaKTePUCTMKM 3racatoumnx KOAnBaHb: A0OPOTHICTb KOIMBANbHOI CUCTEMMU,
NorapuPMiYHUIA AeKPEMEHT 3aracaHHs, Yac penakcauii.
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N1-12 BumyLueHi KonmBaHHA
BumyLLeHi KonnBaHHA. ABuLLE pe30oHaHCy.
BeKTOpHa Ajarpama, 0AaBaHHA FAaPMOHIAHWUX KOMBaHb.

13

N-13MNpy»KHi xBUAI
MowmnpeHHA XBUb B NPYKHOMY cepeaoBuLLI. PiBHAHHA NAOCKOI i chepUYHOi XBUb. XBUbOBE
piBHAHHA. EHepria npy»Hoi XBuAi




Po3ain 2 MOJIEKYNIAPHA ®IBUKU i TEPMOAUHAMIKA.

N1-14 OcHOBM MONEKYNAPHO-KIHETUYHOI Teopii rasis
OO6'eKkT gocniarKeHHs i meToam MosieKynspHoOi Gi3nKKM | TepMmogmnHaMiKN. TepMoanHAMIYHI
napameTpu, TEPMOANHAMIYHI CTAHU, TEPMOAUHAMIYHI NPOLLECH.

14 OCHOBHi MNOJIOXKEHHA MOEKYNAPHO-KiIHETMYHOI Teopii (MKT) rasis. Mogenb igeanbHoro rasy.
OcHoBHe piBHAHHA MKT ana TUCKy igeanbHOro rasy. MonekynapHoO-KiHeTUYHEe TAyMaAYyeHHA
Temnepatypu. PiBHAHHA CTaHy igeanbHoro rasy. Isonpouecn. OCHOBHI 3aKOHW i4€anbHOro rasy.
PeanbHWit ras. PiBHAHHA CTaHy peanbHOro rasy.

N-15 CratucTtuyHi posnoainum
MoHATTA NPO CTaTUCTUYHUIM po3noain. PyHKLUiA po3noainy.Po3noain moaeKyn 3a WBUAKOCTAMMU

15 Ta eHepriamu (Po3noain Makcsenna). BUSHayeHHsA XapaKTepHUX LWBUAKOCTEN.
EkcnepumeHTanbHe NiaTBepaKeHHA po3noginy Makcsenna. bapomeTpuyHa popmyna. Posnoain
bonbumaHa. Po3nogin Makcsenna-bonbumaHa.

N1-16 EnemeHTM TepmoguHamiku. TepmoguHamiuHuii metoga,
[Bi dopmun obmiHy eHeprii: poboTa i Tenn1006MmiH. Meplwe Hayano TepmoagnHamiku ana

16 3aMKHEHMUX i HE3AMKHEHUX TEPMOANHAMIYHMX NpoLeCiB. BHyTpillHA eHepria igeanbHOro rasy..
TennoemHicTb igeanbHoro rasy. AgiabatHuii npouec, piBHAHHA agiabaTtn. EdekT Oxoynna-
TomcoHa.

N-17 Apyre Hayano TepMmogUHaAMIKMN.
Tennoa MawmHa. KK, tennosoro gsuryHa. Llmkn KapHo. |geanbHa TensioBa MalumHa, i

17 KKA. Teopemn KapHo. lpyrmin 3aKoH TEpMOAMHAMIKK, MOro Pi3Hi GOpMY/ItoBaHHS.
HepiBHicTb Knaysiyca. CTaTUCTUYHUI XapaKTep ApYroro 3akoHy TepMoanHaMikK. EHTponis
i TepMoauHaMiyHa iMoBipHicTb. TeopemMa HepHcTa.

N1-18 PeanbHi rasu. fiBuwia nepeHocy
BiamMiHHICTb peanbHOro rasy Big moaeni ineanbHoro rasy. PisBHAHHA BaH-gep-Baanbca. [30Tepmun

18 BaH-gep-Baanbca i isoTepmm peanbHOro rasy. BHyTpillHA eHepris peanbHOro rasy.
flBuia nepeHocy B rasax. CepeiHs AOBXKWHA BiJIbHOro Npobiry MOaeKy/n B rasax.
[Oundysis, BHYTPILLHE TEPTA, TEMJIONPOBIAHICTb ra3iB.

Po3gin 3 ENIEKTPUKA

N1-19 EneKTpuyHe noJie B BaKyyMi. XapaKTepPUCTUKU eIEKTPUYHOIO Noas

MOHATTA eneKTpoMarHiTHoro noas. EnektpuyHi 3apagm. 3akoH KynoHa. Po3paxyHok
19 €NEeKTPOCTAaTUYHOI B3aEMOAIT TOYKOBMX | po3nofineHux 3apsaiB. HanpykeHicTb

€/IeKTPOCTAaTUYHOro  NonA. MpuHUMN  cynepnosuuii  eNeKTpUYHUX  MOJIB.

IpagivHe BigobparkeHHs enekTpocTaTuyHoro noas.Teopema layca.

J1-20 Po3paxyHOK nosisi 3 BUKOpUCTaHHAM TeopeMu lFayca

Po3paxyHOK MNons 3 BUKOPUCTAHHAM TeopeMu [ayca: none 3apsgeHoi HecKiH4YeHOoi
20 NJOWMHN Ta ABOX MNapanesibHUX MOLWMH; Noae HeCKiHYeHOi PiBHOMIPHO 3apsamyKeHoi

HUTKK (UnniHapa); none 3apagkeHoi cdepuyHoi noeepxHi (chepn);

noJie PiBHOMIPHO 3apsAAXEHOI Ky/i.
51 1-21 Bipo6pa)keHHsA BAAaCTUBOCTEN BEKTOPHUX NONiB

MoHaTTa amBepreHuii Bektopa. Teopema OcTtporpaacbkoro- layca. [MoHATTA poTop

BekTOpa. TeopeMa Ctokca. Teopema lNayca B audepeHuianbHin GopMi BigoOparkeHHs.

J1-22 MoTeHuian eneKTpU4HOro nons

Po6oTa nNo nepeHeceHHIO 3apsfay B efieKTpuyHoMy nodi. MNoTeHuian nons. PisHMUS

22 noTeHuianie. EKBiNOTEHLia/IbHi MOBEPXHi.  3B'I30K  Hampy)XeHoCTi Ta  MoTeHuiany

€JIEKTPOCTAaTUYHOrO MNoAs.

23 N1-23 EneKTpuuHe none B pienektpukax Tunu AienekTpukie. Ssulle nonspusadi
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pienektpuka. Bektop nonsipusauji. EnektpuyHe nose B AieNeKTPUKY, AieNeKTpudHa
NPOHMKHICTb. Teopema [ayca AN BeKTOpa Mnonspusauii, BEKTOp eNeKTpPU4HOro
3MiweHHa D . EnekTpuyHe nose Ha

MeXi JBOX cepeaosuLl,

J1-24 EneKtpuyHe noJie B NpPoBigHUKaxX
Posnogin 3apsapie Ha noOBepxHi MNpoBiAHMKA B yMoBax piBHoBarn. [poBigHMK B

24 €JIEKTPUYHOMY TMONi, SBULLE eNeKTPOCTaTUYHOI iHAYKUii. EnekTpuyHa €MHICTb,
KOHAEeHcaTopu. PoO3paxyHOK €MHOCTI  KOHAeHcaTopa,
baTapei KoHaeHcaTopiB.
N1-25 EHepris eneKTpu4Horo noas

25 EHepris B3aemMogii cucteMu 3apsfiB, €Hepris 3apsaIyKeHOro KoHAeHcaTopa;eHepris
€JIEKTPMYHOro Nosl, 06'eMHa rycTMHa eHeprii.
JN1-26 MOCTiIiMHKIA eNeKTPUYHUIA CTPYM Ta MOro XapaKTepPUCTUKU ENEKTPUYHUIA CTPYM i
YMOBW MOro iCHYBaHHS, MOCTIMHWUIM CTPYM, CuAa i FYCTUHA CTPyMy. PiBHSHHSA

26 HenepepBHOCTI. EnekTpopyLwiiHa cuna. 3akoH OMa, 3aKkoH [koyns-JleHua. MpaBuna

Kipxroda ansposrany>keHux mepe. MoTyXHicTb i

KK/, nocTitHOro ctpymy.




MpaKTUYHi 3aHATTA

OCHOBHUM 3aBAAHHSIM LUKAY MPAKMUYHUX 3dHAMb € OBOJIOAIHHSA cmyAeHmamu nputiomamu i
MemoAaMu NPAaKmMuU4yHOro 3acmocyBAHHS 3HAHb.

[N nigromoBKuU 0 NPAKMUYHOro 3aHsmms cmyAeHm rnoBuHeH 1) onpauroBamu meopemuyHul
Mamepian 3a meMor 3aHAmMmms; 2) BUBYUMU MpPUKAAAU pO3B’a3yBaHHA 3agad. [licns nposeaeHHS
3dHAMMs BUKOHAMU IOMALLIHE 3aBAdHHS MO PO3B’s13yBAHHIO 3a44u.

N2 Ha3Ba TeMM 3aHATTA Ta MNepesiik OCHOBHWUX NUTaHb (Nepenik AuAaKTUYHUX 3acobis,
n/n | NnocunaHHs Ha fitepatypy)

Po3ain 1 ®I3M4YHI OCHOBU MEXAHIKU

KiHemamuka MamepiaibHOi MoYKU ma meepAoro mina

KiHemMaTMka noctynafnbHOro i o6eptanbHOro pyxy. OCHOBHI KiHEMaTU4YHI BEANYMHMU.

1 BigHOCHICTb pyxy. Pyx no KpuBOJIiHiMHIN TpaekTopii. HopMasibHe, TaHreHuiasbHe i NOBHE
npuckopeHHs. HepisHoMipHuin pyx no koay. [1], [3], [6], [8], [10], [12]
JuHamika cucmeM (guHAaMika mMamepianbHOI MOYKU mMa cucmemu moYok. [JuHamika
mBepAoro mina)

5 [nHaMika nocTynasbHOro pyxy. IMnynbc. 3aKoH 36epeXKeHHS iMNyJibey.
OCHOBHe PiBHSIHHSA MexaHiKM nocTynanbHoro pyxy (Il 3akoH HboTOHa Ta MOro 3acTocyBaHHs).
IMnynbe Tina Moro 3MiHa nig, Aieto cun. IMNyabc CUCTEMMU Tisl, YMOBU 36EPEXKEHHS iIMNYbCY,
3aCTOCyBaHHSA 3aKOHY 36epexkeHHs imnynbcy. [1], [3], [6], [8], [10], [12]

3 JuHamika cucmeM (guHAMika MamepianbHOI MOYKU mMA cucmemMu moYok. [uHamika
mBseporo mina)
OCHOBHe PiBHAHHSA AMHAMiKa TBEPAOro Tina. 3acTocyBaHHS OCHOBHOIO PIiBHAHHSA AUMHAMIKK
TBEporo Tina. MomeHTu iHepuii Tin. [1], [3], [6], [8], [10], [12]
Po6oma ma eHepris

4 EHepria, poboTa, NOTYXHicTb. 3aKOH 36epexeHHs eHeprii. CyMiCHe 3acTOCyBaHHSI 3aKOHIB

36epexeHHs. PoboTa nocTiMHOT Ta 3MiHHOI cuaun. TMOTYXKHiCTb MalWIMH | MeXaHi3MiB,
NoTYXHicTb cnnun. KiHeTuyHa Ta noTteHuianbHa eHepria. [1], [3], [6], [8], [10], [12]

Po3gin 2 MONIEKYJIAPHA ®I3UKU | TEPMOANHAMIKA

OCHOBM MOEKYNIAPHO-KIHETUYHOI Teopii igeanbHoro rasy. PiBHAHHA cTaHy rasy. 3akoH

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

6 3aKOHM igeanbHOro rasy. 3actocyBaHHS piBHAHHA KnanempoHa. 3akoHu i3onpouecis. 38'S30K
KPUTUYHMX NapaMeTpiB Ta NonpasokK BaH-aep-Baanbca. [2], [4], [10], [11]

. MepLlie Hayaio TepMoAUHAMIKK. BHYTPIiLLHS eHepris Ta poboTa rasy. TENJIOEMHICTb rasis. [2],
[4], [10], [11]

3 Unknun. pyre Havano TepMoauHaMikn. Po6oTa rasy B Konosux npouecax. KK unkny. Linkn

KapHo. 3MiHa eHTponii. [2], [4], [10], [11]
Po3ain 3. ENIEKTPOCTATUKA
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3akoH KynoHa. EnektpmyHe none y BakyyMi: Hanpy>KeHiCTb NoJis TOYKOBUX i po3nofineHnx
9 3apsaais; Teopema [laycca. [MoTeHuUian enekTpuyHoro nonsi, pobota CUA MNOASA, EHEpris

B3aeMoJii 3apAaiB. EMHICTb, KOHAEHCATOPW, eHepria enekTpuyHoro nons. [5], [7], [10], [11]

JlabopaTopHi 3aHATTA

Y nepliomy ceMecmpi cmyaeHmMu BUKOHYOMb 1abopamopHi pobomu 3 LUKy «MexaHika»,
«MoneKkynapHa ¢isuka i mepmoguHaMika» ma «Enekmpocmamuka» BignoBigHO [0 BCMAHOBJIEHOIO
rpagika ma po3Kknaay 3aHsme.

OCHOBHUM 3aBAAHHSIM LUKAY naabopamopHux pobim € Habymmsa cmyaeHmamu [JocBigy
npoBeAeHHs eKcrepuMeHmMasbHUX AOCAiAXKeHb Npu nepeBipLii Noj0XKeHb meopii ma 3aCBOEHHS NPAaBu
06po6KU eKcrnepuMeHMasabHUX AaHUX ma 0popMIeHHS oep>KAaHuX pe3yibmamis.

[na nigromoBku Ao pobomu B nabopamopii mpeba: 1) BUBYUMU MOJIOXKEHHA meopii; 2)
nigromysamu MpomoKoO/ J[OCAIAXKeHHS; 3) BUKOHAamu Bipmya/sibHy saabopamopHy po6omy. [licas
NpoBefleHHs1 3aHAMmSs BUKOHAamMu npolmu mecm A5 MepeBipKU FOmMoOBHOCMI [0 BUKOHAHHS
JabopamopHoi pobomu

Ne n/n | HasBa nabopatopHoi po60TH (KOMM'IOTEPHOTO MPaAKTUKYMY)

Teopist NoxmMbok i 06pobKa pe3ysibTaTiB BUMipIOBaHb Y ¢i3nYHii nabopatopii
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/TheorOfErrors.pdf
BrBYeHHS TeOpii 06pobKM pe3ynbTaTiB BUMIipOBaHb Y $i3MyHil nabopaTtopii Ha npuknag,
1-1 MaTeEMATUYHOIO MasATHUKA
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-1.pdf
B1BYEHHS AMHaMIKM 06epTaNbHOrO pyxy Ha nNpuknaai ¢pisMyHOro MasiTHMKa
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-2.pdf
BrBYEHHS AUMHaMiKM 06epTasbHOro pyxy Ha OCHOBI MaATHMKa Obepbeka abo 060pOTHOro
1-3 MaATHMKA.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-3.pdf

1-5 Bu3HayeHHs KoediuieHTa B'A3KOCTi pignHK MeToaom CTokca.

1-0

http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-5.pdf
16 Bu3HauyeHHs BigHoLLIeHHS TenioeMHocTen Cp/CV ana noBiTps.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-6.pdf
17 B1BYEHHS NaMiHaPHOI Teuii rasy Kpi3b TOHKi TPYOKU.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-7.pdf
1-9 BuBYeHHs po3noainy boablMaHa.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-9.pdf
21 Bu3HauyeHHs onopy NpoBiJHMKa 3a J0MNOMOrol MocCTa CTasloro cTpyMmy (Mocta YiTcToHa)
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-1.pdf
-7 BMMiptoBaHHS eneKTpopyLLiMHOI CMN METOA0M KOMIEHcaLil
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

6. CamocmitliHa po6oma cmyaeHma
CamocrTiiiHa poOOTa CTY/IEHTIB IIOJISITAE y IMATOTOBII 3aBJaHb, OTPUMAaHUX Ha IOIEPEIHIX
JIEKITIHHUX. TMPaKTUYHUX a00 JabopaTOPHUX B3aHATTAX. J3TiTHO HABYAJIHLHOMY ILIaHY
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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

MIPOIIOHYIOTHCA 1HAUBIAyabHI CEMECTPOBI 3aBJIaHHS y BHUIJIAAI CaMOCTIMHOTO BHBUYEHHS
OKPEMUX TEOPETHYHHX ITUTAHb, AKI HE PO3TJIAAINCH HA JIEKITISAX, MOJIYyIbHOI KOHTPOJIBHOI
poboTH, pO3B'A3KY 33/1a4 HA KOKHOMY ITPAaKTUYHOMY 3aHATTI, IPOBEJAEHHSA PO3PAXYHKIB 3a
IIEPBUHHUMU JAaHUMH, OTPUMAaHUMU Ha JJaO0OPaTOPHUX 3aAHATTSX.

MoniTUKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCLUNANIHU (OCBITHBOrO KOMIMOHEHTA)

B pamkax BUBUEHHS JAUCITUILIIHU CTABUTHCS HACTYITHUM MepesTik BUMOT IepeJ] CTy/IEHTOM:

— 000B'sI3KOBE BiJIBilyBaHHS JIEKITiN, TPAKTUIHUX, T TA0OPATOPHUX 3aHATh;

— Ha 3aHATTAX YBAXKHO Ta IOOPOYECHO CTABUTUCH /10 OTPUMAHOTO MaTepiasy, IPOSBIIATH
AKTUBHICTb Ta MIOKa3yBaTH HEOANIYKICTh JI0 IIPEMETY;

— CTYZIEHT CaMOCTIHHO 0(OPMITIOE JJaO0PaTOPHY POOOTY, 3TiTHO MTPOTOKOJIY, HaJla€ BUCHOBKHU Ta
BI/ITIOBI/Il HA KOHTPOJIbHI 3anmTadHA. [1i yac 3axucty Ha 3aHATTI, a00 Ha KOHCYJIbTAllll, BIATIOBI1a€
Ha MUTAaHHA BUKJIAJ1a4a;

— CTYZIEHT CaMOCTITHO BUKOHYE 1HIMBIAyaIbHI 3aB/IaHHA 3 IPAKTUKH, Ta I/l Yac 3aXUCTy HA 3aHATTI,
abo Ha KOHCYJIbTallil, BiZITIOBi/1a€ HAa MUTAHHS BUKJIA/1a4a;

— CTY/IEeHTH OTPUMYIOTH 3a He JIOIYCK /10 J1abopaTOPHUX POOIT y 3B’A3Ky 3 HEe3a/I0BUIbHUM BXiTHUM
KOHTpoJIeM (-0,5) 6asriB.

— 32 HECBOEYACHHUU 3aXUCT MOIY/IbHOI KOHTPOJIBHOI pOOOTH CTYZE€HTH OTPUMYIOTH (-1) OaJI.

— IIpaBUJIbHE CAMOCTIHE pillleHHs 3a/[avi Ha MPaKTHYHOMY 3aHATTI (+0,5) 6ariB.

— aKTHUBHA y4acTh Y OOTOBOPEHHI, BiJIMOBi/Ii Ha JIEKITiAX, TPAKTUYHUX TA JJA00OPATOPHUX 3aHSITTSX -
Bif1 0,5 /10 1 320X0UyBaJIbHUX OaTiB. Bei 3a0x0uyBasibHi 6ayiu BpaxoBYIOThCS TUIBKH HAa €K3aMeHi.

— IepecKIaZilaTy MPaKTUUHI Ta 1ab0paTOPHI 3aHATTS MOXKHA Ha KOHCYJIbTAIIII.

— TOJIITUKA Ta IPUHIIUIIY aKaJIeMivHOI 10O0poYecHOCTI BU3HAUeHi y po3zisi 3 Kogekcy uecti
HarmioHa/IbHOTO TEXHIYHOTO YHiBepCcUTETY YKpaiHu « KHIBCHhKUH MOJTITEXHIYHUH IHCTUTYT iMeHI
Irops Cikopcbkoro». JleranpHime: https://kpi.ua/code.

— HOPMH eTUYHOI OBE[IHKU CTY/[eHTIB 1 IpalliBHUKIB BU3HaUeHi y po3aial 2 Kogekcy uecri
HarnioHa/IbHOTO TEXHIYHOTO YHIBEpCUTETY YKpaiHu « KUIBCHhKUU MOTITEXHIYHUH IHCTUTYT iIMEH1
Irops Cikopcwkoro». JleranpHire: https://kpi.ua/code.

— CTY/IEHTH MAIOTh IIPABO OCKAPIKUTH PE3yJIbTaTH KOHTPOJIBHUX 3aXO0/iB, ajie 000B’A3KOBO
apryMeHTOBAHO, TOSCHUBIIYU 3 IKUM KPUTEPIEM He MOTOJ[KYIOThCS BIATIOBIZTHO 10 OI[IHOYHOTO JIUCTA
Ta/ab0 3ayBakeHb.

Buau KoHmpoJto ma pelimuHroea cucmema ouiHIOBAHHA pe3yibmamis HaB4yaHHs (PCO)

Pelimune 3 ducyunainu (P/]) spaxosye pobomy cmydeHma npoms2omM cemecmpy ma pigeHd
3HAaHb 1 HABUYOK, BUABAEHUX HUM HA Icnumi.
Peiimune 3 ducyunainu ggopmyemnca sk cyma b6anis, HaQpaxo8aHux cmydeHmy 3a:
e pe3yavmamamu pobomu Ha AeKULX;
pe3yavmamamu 6UKOHAHHA 3a80aHb HA NPAKMUYHUX 3AHAIMNIMAX,
pe3yavmamamu 1abopamopHUX 3aHAMb;
BUKOHAHHA 0OMAUHbHOI KOHMPOALHOI pobomu;
BUKOHAHHA MOOY1bHOI KOHMPOoabHOT pobomu (MKP),
NOMOYHUL KOHMPOAb 3ACB0EHHS OKPEMUX TeM;
® BUKOHAHHA 3a80aHb OMPUMAHUX HA IcnUMI.
Petimune 3 OucyunaiHu po3paxosyemvca 3a @opmynoro petimunzosa ouinka (RD) 3
Kpedummoz2o mMooyas opmyemucsa K cyma 6anié nNomouHol YcniuHOCMi HaBUaHHA — CMAapInoeo2o
pettimuney (rc) ma 6anie ompumarux Ha icnumi (r, ):

RD=r, +r1,.

Cmapmoeozo pelimuHe € CymapHor OYIHKOI 3a BUKOHAHHS CMYOJeHmMoMm 3a80aHb NOMOYHO20
KOHMpPOA10 Ma MOoOY.1bHOI KOHMPOALHOI pobomu:
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=D, +Ty
k

rn —6aaunomoyHo2o KOHmMpoaw, ry — 6aa ompumaHuil Ha MOOYAbHIL KOHMPOAbHIU pobomi.

MaxcumanvHa Kiavbkicms 6aaié cmapmogozo petimuray ckaadae 60 banais.

Kpumepii ouiniosanHs pesyavmamis pobomu Ha 6 cemecmpl Hasedeni 8 mabauui

wmpagHi ma 3aoxovysanvHi baau- 8 mabauui 2.

Tabauya.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Buy pobotn KutbKicTh MaxkcuMaIbHUH 6as Cyma
[IpakTuuHi 18 Bukonanus /13 10
3aHATTS
JlabopaTopHi 8 BukoHaHHA 30
3aHATTA BipTyasibHOI pobOTH

Pob6oTa B 1aboparopii!
3axuct poboTn
OdopmiieHHA
IIPOTOKOJTY
PT'P (IKP) 1 12
MKP 1 8
60
Tabnauya 2. WUTPA®HI TA 3AOXO4YYBA/IbHI BA/IN
O6anm
1. HecBoeuacue BukoHaHHs 3aBzaHHA CPC -0,2
2. BizcyTHicTp Ha JiekIii a00 HA MPAKTUYHUX 3AHATTIX 06€3 TOBAKHUX IPUYHH -0,2
3. HecBoeuacuuii 3axuct JIKP (3ami3HeHHA Ha TUXK/IEHb) -1
4. fIKicHe BeZileHHS KOHCIIEKTY JIEKITIN 1...5
5. OdopmienHs 3BiTy 3 BukoHaHHs CPC (mpakTH4Hi 3aHATTS) 1...2
6. YuacTb y KoHepeHIifAxX, ceMiHapax, Mi/Ir0ToBKa pedepaTiB 5
MakcuMaJIbHA CyMa 3a0X04YyBaJIbHUX Rs 12

Cemecmpoguti KOHMPOTb: eK3aMeH

1,

Jlo ex3ameHy (iCUTy) [OIYCKAIOTHCA CTY/IEHTH, KOTPi 3a pe3yJbTaTaMH ITOTOYHOTO KOHTPOJIIO
HabOpasin He MeHIIe 36 6aiB (60 % BiJi MAaKCHMaJIbHO MOXKJIMBUX) 32 YMOBH 37]a4i BCiX J1Ja00paTOPHUX
po0iT, ycmimuoro 3axucty [IKP, BUKOHaHHS yCiX 3aBJAaHb MPAKTHYHUX 3aHATH Ta ITO3UTHUBHOTO
pe3yJIbTaTy BUKOHAHHSA MOJYJIBHOI KOHTPOJIbHOI poboTH (He MeHIle 60 % NpaBUJIbHO BUKOHAHUX

3aB/laHb). 3a pe3yJbTaTaMU eK3aMeHy CTYJeHT MOXKe HabpaTu 40 OaJtiB.
Taba. 3. Kpumepii oyiHIO8AHHA Ma Kinbkicme 6anie Ha icnumi.

npaesusibHoO sukopucmosyeamu 3HaHHA

Kpumepii Kinbkicmeo
6anis
cmyoeHm OeMOHCMPYE MOBHI i 2AubOKi 3HAHHA HABYA/LHO20 mamepiany, emie 35-40

! Tlpu aucranuiiiniii Gopmi HaBuaHHs poGoTa B TaGOPATOPIT — 1€ IEMOHCTPAILis CTY/IEHTOM BUKOHAHHS POGOTH Ia BipTyalbHOMY

Makxeri.
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cmyoeHm 0eMOHCMPYE X0PoWi 3HAHHA HABYAAbHO20 Mamepiany, 8Mi€ npasunbHO 30-35
sUKopucmosysamu 3HAHHA

cmyoeHm OeMOHCMPYE XOpOouWli 3HOHHA HABYAAbHO20 mMamepiany, ane OO0MyCKAe 25-30
desAKi HemoYyHoCcMi, Wo00 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmyoeHm 0eMOHCMpPYE 3a008inbHi 3HAHHA HABYA/bLHO20 Mamepiany, ane 00nyCKAae 20-25
cymmeegi Hemo4YHocmi, Wo00 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmyodeHm 0eMoOHCMpYyeE 3a008inbHi 3ac8oie meopemu4vHuUli mamepian, ane 00nycKae 15-20
cymmegi NoOMUsKU, w000 8UKOPUCMAHHA OMPUMAHUX 3HAHb

He3a0o08inbHe 3HAHHA mMeopii ma 8i0cymHicmb 8MIHHA MA HABUYOK Y BUPIWEHHI 1-15
rnocmasseHux 3a480aHb

MakcuMasibHa CcyMapHa OIliHKa MOXKe OyTh 100 OajiiB, MiHiMaJibHa CyMapHa IIO3UTHBHA OIlIHKA
CKJIa/1a€e 60 OaiB.
Tabsu1ist BiATOBITHOCTI PEUTHHTOBUX OaJTiB OITIHKAM 32 YHIBEPCUTETCHKOIO IITKAJIOK0:

Kinvkicms banis Ouinka
100-95 BigmiHHO
94-85 Jyxe 1o6pe
84-75 Ho6pe
74-65 3aJ10BIJIBHO
64-60 JlocTaTHBO
MeHite 60 Heza0BUTLHO
He BukonaHi ymoBU He xomymeno
JIOITYCKY

8. [MopartkoBa iHpopmauis 3 aucumnaiHm

[onartok 1. Mepenik nuTaHb, AKi BUHOCATLCA HA CEMECTPOBUI KOHTPO/Ib

PizruHi OCHOBM MEXaHIKU

1. Cucrema Bifgriky. JIiHiliHI i KyTOBI KiIHEMAaTHYHI XapaKTEPUCTUKHU PYXY
MarepiaabHOI (M.) TOUKH. 3aKOH PyXy M. TOUKH.

2. TaxreHIiasbHa i HOpMaJIbHA CKJIQJIOBI TPUCKOPEHHS M. TOUKH.

3. IloHATTA cvM i MacH, iX BJIACTUBOCTI. IMITy/IbcH Tij1a, CHCTEMU TiJI.
IHepItiasTbHI 1 HEeiHepIiaIbHI cucTeMU BiTiKy. 3akoHU HbIoTOHA B
iHepIiaIbHUX CUCTEMaX.

4. MexaHiuyHUN TPUHIMI BiTHOCHOCTI [asisiess. 3aKOH j01aBaHHSA
[IBUIKOCTEH.

5. 3aKOHU JUHAMIKU B HeiHepIiaJIbHUX MOCTYIAJIBHUX CUCTEMAX BiTiKy. Crtn
iHepIii.

6. Mexaniuna po6ora. [Toty:kHicTs. I'padiune BioOpaskeHHsT POOOTH.

7. KiHeTnuHa eHepris Tijia, il BJ1aCTUBOCTI. 3B'sI30K MiK MeXaHiYHOIO0 POOOTOIO i
KIHETHYHOIO EHEPTIEI0.

8. KoncepBaruBHi i HeKOHcepBaTUBHI cuiu. [loTeHIiasibHA €HEPTis CUCTEMU T, 11
BJIACTHUBOCTI. 3B'AA30K Mi3k pOOOTOI0 KOHCEPBATHUBHOI CHJIH i IOTEHIIIaIbHOIO
eHepri€n. BusHaueHHs OTEeHITiaIbHOI €Heprii 10 33/1aHii KOHCEPBAaTUBHIHN CHTI.
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9. IloreHmianbHa eHEPTis CUCTEMH TiJI, 1l BTACTUBOCTI. 3B'sI30K
MOTEHIIAIbHOI €Heprii 3 KOHCEPBATUBHOIO CUJIOIO.

10. IToctynmanpuuii i 06epTasbHUM Pyxu TBepAOro Tuta. LleHTp Mac TBepAoro Tina.
KinemaTuuHi XxapaKTepUCTUKH 00€PTAIHFHOTO PyXy: KyTOBE IePEeMII[eHHSA, KyTOBa
IIBU/IKICTh, KyTOBE IIPUCKOPEHHS. 3B's1I30K Mi>K 00epTaIbHUMH 1 JIIHIHHUMU
xapakrepucrukamu. [lepios i yacrora obepTaHHs.

11. MOMeHT CWJIM BiTHOCHO TOYKHA. MOMEHT CWJIM BiJHOCHO oci. MOMEHT iMIysbCy
YACTUHKH BiJTHOCHO TOYKH 1 Bi/THOCHO OCi. PIBHSIHHSA MOMEHTIB /I/11 OKPEMOI YaCTUHKH
1 cHCTeMU YaCTHHOK.

12. 3B'I30K MiK KYyTOBHM IPUCKOPEHHAM TBEPOTrO Tijla 1 MOMEHTOM 30BHIIIHIX CHJI,
JIIFOYMX Ha TLIO: OCHOBHUH 3aKOH IMHAMIKU 00€pTaIbHOTO PyXY TBEPAOTO TiJja.

13. MomeHT iHeprii Tisa BigHOCHO Bici o6epTanHs. Teopema IlITeiiHepa.

14. EHepris o6eprasibHOTO pyxXy TBEpOro Tisia. MexaHiuHa poboTa rnpu

06epTIPHOMY PYCi.
15. 3aKOHHU 3MiHH i 36epekeHHS IMITyJIbCY M. TOYKH i CHCTEMHU M. TOYOK.

IleHTp Mac cuCTEMH M. TOYOK.
16. 3akoHU 3MiHU 1 30epekeHHs MOMEHTY iMITyJIbCY TBEPZOTO TiIa.

17. 3aKOHU 3MiHM 1 30epekeHHs MeXaHIYHOI eHepril CHCTEMH M. TOUOK.
18. YMoBu piBHOBaru MexaHiuHOi cucremu. CTifiKa 1 HeCTifiKa piBHOBArH.

MexaHiuHi KOJIMBAaHHA

® N oY p W

10.

KonuasnpHi nporiecu. OZHOMIpHUH KJIACUYHUN FAPMOHIYHUHN OCITUIATOP.
KosimBaHHS MeXaHIYHOI CUCTEMH IIPU MaJIUX BiIXUJIEHHSX BiJI MIOJIOXKEHHS CTIHKOI
piBHOBarw.
BinpHI He3racarui KOJUBAHHSA: MPYKHUI MasATHUK.
BinpHi He3racaryi KOJTMBAHHSA: MaTEMaTUYHUN MasTHUK.
BinpHi He3racaroui KouBaHHA: PIBUYHUN MasTHUK.
Enepris BUIbHUX He3racalouuX KOJIMBAHb.
BinpHi 3racaroum KOJIMBaHHS.
XapaKTepUCTUKH BIJTbHUX 3racaloumX KOJMBaHb: JOOPOTHICTb, Yac peJlaKkcartii,
JiorapuPMIYHUH JIEKPEMEHT 3aracaHHsI.
BumyieHi kosuBaHHs. fIBHIIE pe30HAHCY.
JloylaBaHHA TapMOHIYHIX KOJIMBaHb. BekTOpHA /liarpama.

MouexkyapHa ¢pisuka i TepMoaguHaMiKa

1. IneanpHuit ra3. OCHOBHE PiBHAHHS MOJIEKYJIAPHO-KiHETHYHOI Teopili (MKT) s
THCKY 1/IeaJIbHOTO ra3y. MoJIeKy/IsIpHO-KiHeTUYHE TJIyMadeHHs TeMIlepaTypu.

2. PiBHAHHA cTaHy ifeanbHOTrO Tasy. I3ompouecu. 'a3oBi 3akoHu: Boinsa-Mapiorra,
[[Mapas, I'efi-JIrocaka, JlasibToHa, ABOTazpoO.

3. MaremarnuHa HMOBIipHiCTh TTOii. PYHKIIiSI pO3MOILTY UMOBIPpHOCTEH. YMOBA
HOPMYBaHHS HMOBipHOCTEN. ApU(PMETUUHE i CTATUCTHYHE CePeIHI 3HAUEHHS BEJTMYHH.

4. Posznoain Makcsesa.

5. MaxkcBeJIOBCHKHI 3aKOH PO3IIOAIITY MOJIEKYJI 32 MOJTyJIEM IIBUAKOCTEM.
BusHaueHHs cepeiHBOI MIBUAKOCTI MoJieKyJl. CepeZiHsa KBaipaTUYHA
IIBUKICTH MOJIEKYL.

6. MaxkcBesIOBCHbKUH 3aKOH PO3IIOALIY MOJIEKYJ 32 KIHETHUHUMHU €HEPTisAMU.

IneanpHUI Ta3 B OTHOPOTHOMY IIOJIL TSKiHHA. Bapomerpuuna ¢opmysa Jlanaca.

Posnozain Bossimana. 3akod Makcsesuia- bosipiimana.
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9. OOMiH eHeprier Mi’k MAaKPOCKOIIIYHUMH TUIaMU: poOOTa i Tervronepeaaya
(Ternoo6min). I'padiune BimoOpakeHHA POOOTH B TEPMOAUHAMIIII.

10. Ilepmuii 3akoH (IIOYATOK) TEPMOAMHAMIKH JIJISI IIUKJIIB 1 HE KOJIOBHX IIPOIIECIB.
BHyTpilIHsa eHepris cucTeMu.

11. CrymeHi cBobou cucreMu. Po31moiz eHepriii XaOTUIHOTO TEIIOBOTO PYXY MOJIEKYJT
3a CTymneHsMH cBOOOY. BHYTpillIHA eHepris ifileaTbHOTO Ta3y.

12. TermyroeMHicTh. BUuau TemmoeMHOCTEH.

13. pyruii 3akoH TepMmosinHaMiku. CTaTHCTUYHE 1 TepMOAMHAMIUHEe BU3HAUYEHHS €HTPOITil.
Teopema Hepsncra.

14. Hukn Kapro. TernoBuii auryH. OmiHKa eeKTUBHOCTI pOOOTH TEIJIOBOTO JABUTYHA.

15. 3acTocyBaHHs MEPIIOTO i PYTOTO 3aKOHIB TEPMOIMHAMIKH 7SI XapAKTEPUCTUKU
130IpOIIECIB B i/leaTbHUX ra3ax: i30XOpHUH IpoIiec.

16. 3acTocyBaHHs MEPIIIOTO i IPYTOTO 3aKOHIB TEPMOIMHAMIKH 7SI XapAKTEPUCTUKU
130TIpOIIECiB B iZleayIbHUX Ta3ax: i300apHUH IPOIIEC.

17. 3acTocyBaHHS IEPINOrO i JAPYrOro 3aKOHIB TEPMOJMHAMIKH JJIA XapaKTEPHUCTUKU
130IPOIIECIB B i/leaTbHUX ra3ax: i30TepMIYHUH MPOIIEC.

18. 3acTrocyBaHHs MEPIIIOTO i IPYTOTO 3aKOHIB TEPMOIMHAMIKHU 7SI XapAKTEPUCTUKU
aziabaTHOTO IpoIlecy B ileaIbHUX ra3ax.

19. Peasnpui raszu. BiiMiHHICTh peasibHOTO rasy Bij izieasibHOTO. PiBHAHHA Ban-zep-
Baasibca. I3oTepmu peasnbHuX rasiB. Kputuunuii ctad. BHyTpinHs eHepris
peasbHOTO rasy.

20. fIBuIa nepeHocy B razax: AuQy3isa, BHYTPIIIHE TEPTSA, TEIJIOMPOBITHICTh

Eaexrpuka. IlocTiitHUi CTpyM

EnextpuuHi 3apsau. 3akoH Kynona. Po3paxyHok eneKkTpocTaTH4HOI B3a€EMO/11i TOUKOBUX, MPOTSHKHUX
3apsIiB.

Hanpysxenicts enekrpuunoro nois. [IpuHuun cynepnosuiii e1ekTpuyHuX nomiB. Po3paxyHok mnosis
Ha OCHOBI IPUHIMITY CYNEPHO3HIIii: 0JIe eNEeKTPUYHOTO TUIOJ; MOJIe 3apsKEHOT0 KIS,
I'padiune BimoOpaskeHHs eIeKTpOCTaTHUHOrO mojs. JIiHil BEKTOpa Hanpy»eHOCTi , eKBIMOTEHIiabH1
MOBEPXHi.

ITotik BekTopa HampyxkeHocTi. Teopema ['ayca B iHTerpanbHiii ¢opmi BinoOpakenHs. Ilpuknaan
3aCTOCYBaHHS TEOPEMH JIUIsl PO3PAXYHKY HOJIS: €JIEKTPUYHE I10JI€ PIBHOMIPHO 3apsIKEHOT HECKIHUEHHOT
TUTOIIMHH.

[ToTixk Bektopa HampyxeHocTi. Teopema ['ayca B iHTerpanbHiil gopmi BigoOpaxkeHHs. Ilpuknaau
3aCTOCYBaHHS TEOPEMH JIJIsl PO3PAXYHKY HOJIS: €IEKTPUYHE 110JI€ PIBHOMIPHO 3apsiKEHOT HECKIHUEHHOT
HUTKHU (IIMJTIHAPUYHOT TOBEPXHI).

[ToTixk Bektopa HampyxeHocTi. Teopema ['ayca B iHTerpanbHiii gopmi BigoOpaxkeHHs. Ilpuknaau
3aCTOCYBAaHHS TEOPEMU JIJIsl pO3PAXyHKY IOJIS: €JIEKTPUYHE MOJIE 3apsAAKeHOi cepu.

Pobota cun enekrpocrarnyHoro nosis. [loreHnianbHuii XapakTep eneKTpoCTaTUYHOIO MOJIS.
[ToTenuian, pi3HUILIS TOTEHII1AIB.

XapaKkTepUCTUKU €IEKTPOCTATUYHOTO MOJIs. 3B'I30K MOTEHLIATy 3 HAIIPYKEHICTIO MOJIs.

Po3paxyHok nmoTeHmiany 1 pi3HUII NOTEHLIATIIB B €J€KTPOCTATUUHOMY MOJI1:IOTEHLI1aJ] MOJII TOYKOBOTO
3apsi1y, MOTEHIia) OIS €EKTPUYHOTO TUMOJISL.

10. IMonsapri i memomspHi Monmekynu. EjekTpu4HMI [MIIONs B OJHOPIZHOMY 1 HEOIHOPIAHOMY

ENEKTPUYHHX MOJISIX. MexaHi3M MoJsipu3allii 1ieIeKTPUKIB.
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11. Mexanism nonspusauii gienekTpukiB. BekTop mongpusanii. 3B'S30K BekTOpa MONApHM3alii 3
MMOBEPXHEBOIO TYCTHHOIO 3B'SI3aHUX 3aps/IiB.

12. Enextpuune nose B 1ienekTpuky. JlieneKTpuyHa IPOHUKHICTD.

13.Teopema I'ayca 115 eneKTpUUHOrO MOJIA B Ji€NeKTpUKaX. BEeKTOp eNeKTPUYHOT iHIyKIIii.

14. PisnoBara 3apsaiB Ha NpoOBiaHUKY. IIPOBIAHMK B 30BHIIIHBOMY IIOJi. SIBHINE €IEKTPOCTATHYHOI
THAYKITI.

15. Enekmpuuna emuicmo gidokpemaerux npogionukie. Emuicmb kondencamopa. Ilocaidoswe i
napaJesibHe 3'€OHAHHA KOHOeHcamopis.

16.Enepeis cucmemu HepyXomux moukoeux 3apsidie. EHepzis 3apsidiceHozo nposioHuka. Enepais
KoHdeHcamopa. Enepeisi eiekmpuvHo2o noss. 06'eMHa 2ycmuHa eHepeii.,
17.Enexrpuunuii ctpyM, ymoBH Horo icayanns. Cuna crpymy. ['ycTuna ctpymy.

18.Enexrpuunuii nanmror. Croponsi cumu. JIxepeno crpymy. Enekrpopyimiiina cuna. Pisnuns
noTeHmianis. Hampyra.

19.3akonu Oma 17151 0HOPIIHOT, HEOHOPIAHOT JIIAHOK, 3AMKHEHOTO JlaHIora (iHTerpajibHa i
nudepeHiiaabHa Gopmu).

20.TIpasuna Kipxroda.

21.3axon JIxoyns - Jlenna (interpansha i audepeniiansua Gopmu).

Po6ouy nporpamy HaBYanbHOI AucuMnmiIiHu (cunabyc):
CknapgeHo cniBpobiTHMKaMK Kadenpu 3aranbHoi Gisnku Ta MoaentoBaHHS GisMYHUX NPOLLECIB:

K.}p.-M.H. gou,.. Hoca4yoB HO.D.

cT.BMKA. po3geHko O.B.

YxBaneHo kadeapoto 3aranbHoi GisvKku Ta MogentoBaHHA ¢isndHMX npouecis (Mpotokon N2 06-24 Big,
01.06.2024 p.)

Morop)keHo MeToANYHOK KOMICIEI XiMiKO-TeXHONOTYHOro ¢akynbTeTy ( npoTokos N210 Big 21.06
2024p.)
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