QE HavwioHaNbHUIA TEXHIYHUIA YHIBEpCUTET YKpaiHu Kadeppa 3aranbHoi Ppismku

«KUTBCbKMI MOMITEXHIYHUIA IHCTUTYT Ta
ag imeHi ITOPA CIKOPCbKOIO» MOAENI0BaHHA Di3MUHUX
npouecis

®i3nKa. YactnHa 1. MexaHika. MoneKynapHa
di3nKa Ta TepmoguHamiKa. Enekrtpuka

Pob6oua nporpama HaBuYanbHOI ancuunaiim (Cunabyc)

PeKBi3anTK HaBYa/IbHOI AUCLUNNIHN

PiBeHb BULLOT OCBITU Iepwuu (baxanaspcoruii)

Fanysb 3HaHb G Inorcenepis, supodbHuymeo ma 06yOieHUYMBEO

CneujanbHictb G1 Ximiuni mexuonoeii ma indicenepis

OcBiTHA Nporpama Pecypcoeghexmueni uucmi mexnonozii

Cratyc gncumnniim Hopmamuena

dopma HaBYaHHSA 3A04Ha

Pik nigrotoBku, cemectp 1 kypc, ocinniu cemecmp

Ob6car aucumnaiHu 180 200un (6 kpeoumie) Jlexyii — 6 2oounu, [lpaxmuuni 3ansamms — 2

200uHu, Jlabopamopui 3anamms — 4 200unu

CemecTpoBuiA KOHTPOAb/ Icnum, MoOyibHA KOHMPOLHA POOOMA, PO3PAXYHKOBA poboma
KOHTPOJIbHI 3axo0au

Po3knag, 3aHaATb http://roz.kpi.ua/

MoBa BUKNagaHHA Ykpaincoka

IHpopmauia npo NekTop: OposaeHko OnekcaHapa BonoaumupieHa, 0.drozdenko@kpi.ua, a-
KepiBHMKa Kypcy / drozdenko@ukr.net, zfftt.kpi.ua,

BMKNaaadis MpakTnuHi: AposaeHko OnekcaHapa BonoammupisHa, 0.drozdenko@kpi.ua, a-

drozdenko@ukr.net, zfftt.kpi.ua,
Na6opaTopHi: Apo3aeHko OnekcaHapa BonoamumupisHa, 0.drozdenko@kpi.ua,
a-drozdenko@ukr.net, zfftt.kpi.uaa,

Po3MilLEeHHs Kypcy https://physics.zfftt.kpi.ua/

Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onuc HaBYaNbHOI AUCUUNAIHMK, il MeTa, NnpegMmeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA
Kypc @izuxu € pynoamenmanvroro ocHo8owo 07151 6UBUeHHs Yino2o psady OUCYUNTIH
npogecitinoi’ ma npaxmuunoi Ni02o0moeKU IHICEeHepPi8 PIZHUX HANPAMI8 ni02omoexu. B

npoyeci eusuents oucyuniinu « Disuxa. Yacmuna 1. Mexanixa. Monexynapra ¢hizuxa
ma mepmoounamira. Enexmpukay» cmyoenmu Ha6yo0ymov [pyHmMosHe po3yMIHHA 3aKOHI8
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npupoou, NOKIAOEHUX 8 OCHOBY I[HICEHEPHUX pilleHb Npu GUPIUEeHHI SUPOOHUYUX
3a80amb.

Mema nasuanvHoi oucuunyinu

Dizuka € O0OHIEI0 3 OCHOBHUX NPUPOOHUYO-HAYKOBUX OUCYUNITIH, 6 SKUX
BUBUATOMBCS 3AKOHU HeHCUBOI npupoou. 11io npupoonuuumu Haykamu cb0200HT MOMCHA
po3ymimu mi 2any3i 3HAHL, 8 AKUX MOdce Oymu npogedeHull excnepumenm Ons
niomeepodcenHs: NPUnyujeHs i Mooenel, BUCYHEHUX Meopicio I npo8edeHuUx 00Caiois.
Esonroyisi pozeumxy npupoOnuyux Hayk 00360auUla ICIMOMHO POSUUPUMU YUM HAYKAM
Memo00102ii0 00CHI0NHCeHb NOPIBHAHO 3 ¢hinocoicio, yacmunoro sAKoi 6oHU Oyau, i
nepemeopumu ix i3 CnocuA0aIbHUX 8 eKCNePUMEHMANbH.

B knacuunux xypcax @isuxu cmyoenmu 6uuaomv 3aKOHU NPUpoOU, SKi €
OCHOBOIO NEPeBaANCHOI DINbULOCTI THICEHEePHUX Ma MeXHIYHUX OUCYUNIIIH, SKI HUHI € 8
CAMOCMIUHUMU 00AACMAMU OOCAIONCEHb MA NPAKMUKU.

Memoro eusuenna oucyuniinu «Disuxa. Yacmuna 1. Mexanixa. Monexynapna
Qizuxa ma mepmoounamika. Enexmpuxa» € ¢hopmysanns y matibymuix gaxisyise
CMIUKUX 3HAHb 3 3AKOHI8 NPUPOOU, YMIHHS GUKOPUCTNOBYBAMU OMPUMAHHI 3HAHHS NPU
NOOANLULOMY BUBUEHHI CReYialbHUX OUCYUNIIIH, 4 MAKOXC Y MatuOymHuil npoghecitinii
OISIbHOCIL

llicna 3aceoenus masuanvhoi oucyuniinu  «@izuka. Yacmuna 1. Mexanixa.
Monexynapuna gizuka ma mepmoounamixa. Enekmpuxay cmyoenm nosunex 3Hamu ma
6Mimu GUKOPUCMOGY8AMU 3HAHHS 3AKOHI8 HEeHCUBOI NpUpooU HA pPieHi, HEOOXIOHOMY
OJ151 O0CSACHEHHS! ITHUWUX Pe3yIbmamis 0C8IMmHbO0I Npo2pamu, 30Kpema, mux, wo Jexcams
8 OCHOBI OUCYUNJIIH (PAX08020 CNPAMYBAHHS. MEXAHIKU, MEPMOOUHAMIKU MA IH.

Ilpu  eusuenni  6i0bysacmvcsi  (PopMyeaHHs — HACMYNHUX — 3A2A7bHUX

KOMnemenmHocmeu.

- 3K01 30amuicms 00 abcmpakmno2o MUC/IeHHs, AHANI3Y Ma CUHMe3Y;

- 3K03 3namnns ma po3yminHs npeomMemHnoi 001acmi ma po3ymiHHs npogheciinoi

OISLIbHOCMI.

Ilicna 3aceoenusn nasuanvhoi oucyuniinu « Disuxa» cmyoenm noGUHeH 3HAMU
ma emimu GUKOPUCHOBY8AMU 3HAHHA 3AKOHIE HENCUBOi Npupoou Ha pIieHi,
HeoOXiOHOMY OJisl OOCACHEHHSL IHUUX Pe3YIbMmamis 0C8IMHbOI NPocpamu, 30Kpema, mux,
Wo n1excams 8 0CHO8I OUCYUNTIH (Paxo8020 CNPAMYBAHHA. MEXAHIKU, MEPMOOUHAMIKU
ma iH.

Dopmyromsbcst HacmynHi (paxoei KOMnemeHmHocmi:

- @K09 3oamuicmv  8uKOpUCMOBYBAMU  NOJONCEHHS | Memoou

@DYHOAMEHRMAbHUX HAYK OJISl BUPIUEHHS NPOPECILIHUX 3a0aU.

Ilpoepamui pezynomamu HA6YaAHHA



- IIPH1 3namu mamemamuxy, hi3uxy i Ximil0 Ha pi6Hi, HEOOXIOHOMY OJis
00CsIcHEeHHsL pe3yIbmamie 0C8ImHbOI NPocpamiL,

- IIPH10 Ob2060prosamu pe3ynomamu npoghecitinoi oisibHocmi 3 axieysmu
ma He@axisysamu, apeymMeHmy8amu 61ACHy NO3uyiio.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH AUCHUILTIHU (Miclle B CTPYKTYPHO-
JIOTIYHIN cXeMi HABYAHHS 32 BIANOBIHOI OCBITHHOI0 MPOrPaMOI0)

Jucyunnina «@izuka. Yacmunma 1. Mexanika. Monekynapua ¢hisuka ma
mepmoounamixa. Enexmpuxa» 6azyemvcsa Ha 3HaHHAX 3 i3uku ma mamemamuxu,
3AC60CHUX 8 pPAMKAX 3A2ANbHOI cepedHboi ocgimu. Bueuenns Kypcy nepedbauae
BUKOPUCMAHHA HABUYOK 3 Meopii I MeXHIKU eKCNepumenmy ma MamemamuyHux
HABUYOK, W0 HAOY8AIOMbCs 34 NAPANEeNbHO20 GUSUEHHS MAMEeMAMUuyHux OUCYUNTIH.
Heobxionum enemenmom npu 6u4eHHi OUCYUNTIHU € OBOJIOOIHHS NOHAMIUHUM mMa
MamemMamuyHuM anapamom MamemMamuyno2o aHanizy, aHalmudHoi 2eomempii,
JUHIUHOI aneebpu ma eekmopHo2o ananizy. OKpemi NUMAHHA BUMA2AIOMb GMIHHS
PO36 °A3aHHA HAUNPOCMIWUX OUDepeHYialbHUX pPIGHAHb, WO BUBUAIOMb Y PAMKAX
oucyuniinu « Buwa mamemamuxay.

Habymi 3umanna ma yMmiHHA npu  NOOANLUIOMY  HABYAHHI  0OYOYmMb
3acmocosyeamucs npu BUGYEHHI HACMYNHUX OUCYUNTIH: mMeopemudna MeXaHiKa,
Mmexauika mamepianie ma KOHCMPYKYIU, eNeKmMpomexHika, eneKmpoHika ma
eNeKmMpoOMeXaniKa ma we psoy OUCYUNIIH 3 YUK NPOGeCiliHOl ni020mo6KU.

3. 3MicT HABYAJBLHOI AMCIHUILTIHA

Kypc «3aranbna (i3vkay BUBYAETHCS B OJTHOMY CEMECTP1 Ta CKIIAJIA€ThCS 3 HACTYITHUX
PO3/ILIIB:

Po3znin 1. Mexanika
Poznin 2. MonekyinsipHa (i3uka Ta TepMOJIMHaAMIKa
Poznin 3. Enexrpuka



4. HaByaibHi MaTepiaju Ta pecypcu

bazoga mniteparypa

Jlexmii 3 MexaHIKM : HaBYaJNbHUN TMOCIOHMK [JIsl CTYIEHTIB (I3MUHUX
crnemianbHocTel yHiBepcuTeTiB / B. M. [ly6oBuk, B. M. Cyxos. — X. : XHY imeni
B. H. Kapasina, 2019. — 312 c.

Baxkanrok, Bacune Muxaiinosuu. Kypce 3aransHoi ¢13uky : HaBYaIbHUN TOCIOHUK
/ B.M. Baxkamiok, A.B. Bakamntok ; MiHicTepcTBO OCBITH 1 HayKu YKpainu, [BaHO-
@paHKIBChKUN HAlIOHATBHUM TEXHIYHUHN yHIBepcUTeT HadTH 1 razy. — IBaHo-
@pankiserk : [DHTYHI, 2021. —

4.1.

Nanmouenko, CgiTmanma JlmuTpiBHa. MexaHika : HaBYAIBHO-METOIUYHUIMA
NMOCiOHUK Al caMOCTiHOI poOotu 3 aucuuiuiing "®dizuka" : Uid CTYACHTIB
TexHIYHUX creriansHocter / C.JI. 'anmoyenko ; MiHiCTEpCTBO OCBITH 1 HAyKu
VYkpainu, Hammionaneuuit Texaiuanii yniepcuret "XIII". — Xapkis : TOB "B
Cmpagi", 2021. — 115 c.

Anonid, Koctautua Biktopopud. ®i3zuka : HaBuanbHuil mocioHuk / K.B.
AsnoniH, O.B. KoBanbuyk ; MiHicTepcTBO OCBITH 1 Hayku YKpainu, KuiBchkuii
HalllOHAJIbHUHN YHIBEPCUTET TEXHOJOTiHM Ta au3aiiny. - Kuis : KHYT/, 2021. -
YaCTUHU : PUCYHKH, TAOJIHIII.

Bbpurinens B.I1., ITognacos C.0O. 3aransHa (izuka. [HTEpHET-pECYpC 3a aAPECOIO
http://physics.zfftt.kpi.ua BuB4aTH peKOMEHI0OBaHI pPO3LIH

JlaGopatopui po6otu 3 kypcy 3ATAJIBHOI ®I3UKU. Inteprer-pecypc 3a
aJIpecoro http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BHBYATH
BIJIOBIJIHO /10 Tpadika BUKOHAHHS JIaA0OPAaTOPHUX POOIT

Teopis moxubok ta 00poOka pe3yabTaTiB BUMIPIOBaHb y (i3WuHINM JabopaTopii
(BuBuaTH noBHicTIO) https://zfftt. kpi.ua/images/books/TheorOfErrors.pdf

5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHK (OCBITHBOrO KOMMOHEHTA)

NeKuinHi 3aHATTA

:}On Temu nekyil, nepesik 0CHOBHUX MUMAHb
Bcmyn. OpaaHizayitivi numaxHAa. PCO.

1 Po30in 1. MexaHika KiHemamuka mamepianbHoi moyKu . JuHamika mamepianbHoi
moyKu . JuHamika o6epmanbHO20 pyxy meepdo2o mina.
Poboma, nomyxHicms, eHepzis.

5 Po30in 2. MonekynapHa pizuka ma mepmoduHamika.  Ioeanvnuii zaz. Ocnosu

mepmoounamiku. 3akonu mepmoounamixku. Illonammsa enmponii.
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3 Po30in 3. Enekmpuka. Enekmpocmamu4He nose mo4Koeo20 3apoy.
EnekmpocmamuyHe nosne mo4Koeoz2o 3apsAoy. [poeiOHUKU 8 enekmpocmamu4yHomy
noai. Cmanuii enekmpuyHUli cmpym

MpaKTUYHi 3aHATTA

OCHOBHMM 3aBAAHHAM UMKAY MPAKTUYHWUX 3aHATb € OBONOAIHHA CTyAEHTaMW MpUMOMaMM i
MEeTOAaMM NPAKTUYHOIO 3aCTOCYBAHHA 3HAHD.

Tabnuua 2. MpaKTUUHI 3aHATTA

Ne n/n HasBa Temu 3aHATTA Ta Nepesnik OCHOBHUX nuTaHb (nepenik AnpaKkTMYHKUX 3acobis,
NOCWIaHHA Ha NiTepaTypy)
Po3ginn ¢pisukm 3rigHO HaBYaNbHOTO NJIaHY
BcTynHe 3aHATTA. O3HAWOMAEHHA 3 MAaTEMATUYHUMM METOAAMMN PO3B’A3YBaHHA 3a4ad 3
di3nKu.
[2] Aeski 3aranbHi meToau po3B’A3yBaHHA 3a4a4 3 GisnKu
[4] KomnnekcHi Tectn 3 po3ainy «MexaHika» PieHb 1 Ta PiBeHb 2.
[4] KomnnekcHi Tectu 3 po3ainy «MonekynsipHa ¢isvka i TepmoanHamika»
[4] KomnnekcHi Tectn 3 po3ainy «EnektpomarHeTnam» PiseHb 1 Ta PiBeHsb 2.

NabopaTtopHi 3aHATTA

Y mepIiiomy ceMecTpi CTyZeHTH BUKOHYIOTb JIJaOOpaTopHi poboTu 3 UKy «MexaHika»,
«MonekynsapHa ¢iszuka i TepMogimHaMika» Ta «EJIeKTpuKa» BiITOBIIHO /0 BCTAHOBJIEHOTO
rpadika Ta po3KJIaZy 3aHATh.

OCHOBHUM 3aBAAaHHAM HUKJIY JIaDOpaTOpPHUX POOIT € HAOyTTA CTyAeHTaMH AO0CBiTy
IIPOBE/IEHHS] eKCIIEPUMEHTAIbHUX AOCITIKEeHb IIPU MEePEBIPIIi MOJIOXKEHD TeoPil Ta 3aCBOEHHSA
paBwI 0OPOOKH eKCIIepUMEHTATIBHUX TAaHUX Ta 0(OPMJIEHHS OJIEPKAHUX PE3YJIHTATIB.

s migroroBku 70 poboTH B j1aboparopii Tpeba: 1) BUBYUTH ITOJIOKEHHS Teopii; 2)
ITiZITOTYBATH IIPOTOKOJI JOCITI/I?KEHHS; 3) BUKOHATH BipTyaJIbHY JIJabOpaTOpHY poOOTY; 4) TPOUTH
MoNepeHIN TeCT /11 IePEBIPKU TOTOBHOCTI /10 BUKOHAHHS J1JabOpaTOpHOI poOOTH

No
mn/u

HasBa y1abopaTopHOi po60TH (KOMII'FOTEPHOTO TPAKTHKYMY)

BuBuenHs Teopil 00poOKHU pe3yIbTaTiB BUMIPIOBaHb Y Qi3UUHIN
JlabopaTopii Ha MPUKJIaAl MaTEMaTUIHOTO MassTHHUKA

1-2 | BuBuenHs AuHAMIKK 00€PTATIBHOTO PYyXY Ha MPUKIaAl (Gi3UUHOTO MAsITHUKA
1-6 | Buznauenns BigHomeHH: TerioeMHoctel Cp/Cv 7711 IOBITPA.

1-7 | BuBUeHHs JJaMiHAPHOI Teuil ra3y Kpi3b TOHKI TPYOKHU

1-1

CamocTinHa poboTa cTyaeHTa
CamocmiliHa poboma cmydeHma 8KAKOYAE:

» Onpayto8aHHA neKyiliHoeo mamepiaay ma oKpemux NUMmaHb meopii, AKi 8UHOCAMbLCA
Ha camocmiliHe onpayto8aHHs,

nid2comosKy 00 NPakmMu4HUX 3aHAM®,

p038°A3y8aHHA 34004 0OMAWHbLO20 30800HHS,

nidecomosKy 0o nabopamopHux pobim,

YV V V V

ohopmeHHA 1abopamopHUX 00CAIOHEHD,

5



» nidecomosky 00 MOOynbHOI KOHMPOsAbHOI pobomu, » BUKOHAHHA 3080aHb
pPO3paxyHKoso — epaghiyHoi pobomu.

OnpautoBaHHA /NIeKUiNHOro MaTepianly NpPOBOAMUTLCA PEryaapHo  MNpOTAroM cemecTpy
HanepeaoAHi HAaCTYNHOI NeKuii i NoNArae y BUBYEHHi HAaBYaANbHOrO mMaTepiany 3a KOHCMEeKTOM Ta 3a
pPeKoMeHA0BaHOL0 NliTepaTypoto. BUKOHaHHA i€l poboTn notpebye Big 30 Ao 60 XBUAMH.

MiarotoBka [0 NPaKTUYHUX 3aHATb MOJATaE Yy MOBTOPEHHI/BMBYEHHI BignosigHoro
TEOpPEeTMYHOro MaTtepiany Ta po3bopi NpuKkNagis pos3s’sa3yBaHHA 3agay 3 gaHoi Temu. MMicna
NPaKTUYHOrO 3aHATTA ANA 3aKpinAeHHA gaHoi Temu Ta pednekcii HeobxigHO BMKOHATM AOMALLHE
3aBAaHHA. [lomallHe 3aBAaHHA cKNagaeTbea 3 5-10 3a4ay (3a71€XKHO Bif, PiBHA CKAaAHOCTI).
BUKOHaHHA Uiei poboTn BMMarae Big 1 Ao 2 rogmH. BUKOHAHHA AOMalLHiX pobiT € NiAroToBKO A0
NMOTOKOBMX KOHTPOJIbHUX POBIT.

Po3paxyHkoBo-rpadiyHa poboTta «AuHamika obepTanbHoro pyxy». Ha BMkoHaHHAa PIP nepegbayeHo
2 TUXKHI.

MogaynbHa KOHTPO/bHa pPob0Ta NPOBOAUTLCA B KiHUi CeMecTpy Yy BUMNAAI TeCTyBaHHA.
MiaroToBKa A0 MOAY/bHOI KOHTPO/bHOI poboTH nepenbayae NOBTOPEHHA CTYAEHTOM MONOXKEHb
Teopii Ta IX NPAKTUYHOro 3acTOCYBaHHA. BUKOHaHHA wiei poboTn Bumarae Big 1 Ao 6 rogmH.

MoniTnKa Ta KOHTPO/Ib

5. MoniTMKa HaB4YanbHOT gUCUUNAIHK (OCBITHDOrO KOMMNOHEHTA)

BiaBisyBaHHA NEKUi/A Ta MNPaAKTUYHUMX 3aHATb € 060B’A3KOBMM. Y pasi XxBOpobU CTygeHT
3060B’A3aHNI NpeaCcTaBAATU A0BIAKY NPO TEPMiH NPOXOAMKEHHA NiKyBaHHA, 0PpOPMAEHY HaNEKHUM
YMHOM B YCTAHOBI, A€ NPOXOAMIO NiKyBaHHA. B iHWKX BUNaaKax (Hanpuknad, cimeiHi obcTaBUHN)
NUTAHHA BUPILWYETLCA B iHAMBIAYaNbHOMY NOPAAKY pa3om 3 Kypatopom. Y byab-AKomy BMMAAKY
CTyAEeHTaM peKoMeHAYETbCA BiABiAYBAaTU YyCi BWAW 3aHATb, OCKIZIBKM HA HUX BUKAAJAETbCA
TEOPETUYHMIA MaTepian Ta PO3BMBAOTLCA HaBUYKKM, HEOOXiAHI AnA noAanblioro onaHyBaHHA
cneuianbHUX AUCLUNAIH.

Pe3ynbTaTM BMKOHAHUX MOMOKOBUX KOHMPOsIbHUX POBIT 0DOPMAIOOTLCA Yy BUTNAA[ 3BITiB,
HaNUCaHUX Ppig PYKW. 3BIT CynNnpoBOMAXKYETbCA dopmMmynamu, rpadikamm — enemeHTamu, AKi
NiATBEPAKYIOTb BUKOHAHHA 3aBAaHb Ta OAEp’KaHi pe3ynbTatv. 3 npasuaamu opopmneHHA pobit
MOYHA 03HAaNOMMUTUCH 33 NOCUNAHHAM.

BWKOHaHi pob0oTH CTyAEeHTU 3aBaHTaXKYOTb Y BiANOBIAHI TEKM Ha CaWTi.

B pasi pguctaHuiiHOi ¢GopMM HaBYaHHA Ha /feKuji BMKAaZa4y KOPMUCTYETbCA BAACHUM
npe3eHTaLiHMM MaTepiasloM; BUKOPUCTOBYE Z0OM fAK A5 BUKNAAAHHA NEeKUiMHOro maTepiany, TakK i
ANA NpoBefeHHA MNPAKTUYHUX 3aHATb Ta KOHCYNbTauih. Pe3ynbTaT BMKOHAHHA BCiX 3aBAaHb
NMOTOYHOrO KOHTPOJIIO BUKNAAaY BUCTABAAE B KaMnyci.

3aBAaHHS PO3paxyHKOBO-rpadiyHoi pobOTM  CTYAEHTU BUKOHYIOTb B OKPEMUX 30LLUUTaX,
3anuCcyo4YM BUKOHaHI Aii akypaTHO i po36ip/inBo. 3axMcT pe3y/ibTaTiB BUKOHAHHA poboTn npoxoauTb
B YCHil1 popmi, B x04i AKOI CTyAEHT NOBMHEH NOTYHO Ta O6I'PYHTOBAHO NOACHUTM PO3B’A3yBaHHA BCiX
3aBAaHb. 3axucT BiabyBaeTbcs B Zoom. Y CTyAeHTa NOBMHHA 6yTW BBIMKHEHA Kamepa Ta MiKpOdOoH.

3aoxo4yBasnbHi 6ann BUCTABAAOTLCA 3a: aKTUBHY POOOTY Ha NPAKTUYHMX 3aHATTAX; BiANOBiAi Ha
OO0AATKOBI MUTaHHA NeKLUii; NigroToBKY AONOBiAi 3 334aHOl TeMu; y4yacTb Y PaKyNbTETCbKUX Ta
iHCTUTYTCbKMX onimniagax 3 ¢i3aMKK. 3a CBOEYACHY 34a4Y BCiX KOHTPO/IbHUX Ta labopaTopHux pobir,
a TakoX PIP ta MKP, Ha oCcTaHHbOMY TUMKHI AaloTbcA AoAaTKoBi 3 6anu. [1o0 pelTUHry cTyaeHTa
[OOATKOBO BK/AOYAOTbCA 6anu, ofeprkaHi Ha CTYAEHTCbKMX Qi3UYHUX HAYKOBO-MPAKTUYHUX
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KOHdepeHLiax 3a yMOBU npea’aBieHHsA BignosigHoro ceptudikaty. KinbkicTb 3aoxouyBaHux 6anis He
6inbwe 10.

Opemo byayTb BpaxoBaHi A04aTKOBI 6anu 3a NpoxoAKeHHA aganTaliiHOro Kypcy 3 ¢isuKku Bif,
IMAO KMl im. Irops CikopcbKkoro. [logaTkosi 6311 HapaxoBytoTbCA BiANOBIAHO A0 6aniB , BKa3aHUX y
cepTudiKkaTi. Micna oTpMmaHHA 4ONYCKY A0 3ahiKy.

MoniTnkolo AepnaliHiB nepeabadvaeTbcss HEOOXiAHICTb CBOEYACHOTO BMKOHAHHA 3aBAaHb. YCi
NMUCbMOBI ALOKYMEHTM MatoTb BYTU 3aXULLLEHI 0 3aKiHYEHHA TEOPETMYHOro HaBYaHHA B CEMECTPI.
MepecknagaHHA TakMx 3aBAaHb NPOBOAUTLCA Y MPU3HAYEHNI BUKNAAauYeM Yac.

Yci y4aCHMKM OCBITHbOFO npouecy: BWKNagadi i CTyaAeHTM B npoueci poboTU BUBYEHHS
ANCUMNAIHM  MaloTb KepyBaTUCb NPUHUMNAMKM aKagemivyHoi aobpoyecHOCTi, nepepbaveHnmM
«Kopekcom uyecti HauioHanbHOro TexHIYHOro yHiBepcuTeTy YKpaiHM «KUIBCbKMA NONITEXHIYHWI
iHcTUTYT»» https://kpi.ua/code.

AKagemiyHa aobpoyecHicTb Ma€e Ha yBa3i OBONOAIHHA CTYAEHTOM HeobXiAHMMM 3HAHHAMM Ta
YMIHHAMW Ta 34aTHICTb NPOAEMOHCTPYBATM Ui 3HAaHHA Ta YMiHHA. AKagemidyHa He gobpoyecHicTb
NPOABAAETLCA Y 3aCTOCYBAHHI CTYAEHTOM LUNAPranoK, HECAaHKLLIOHOBAHOro A0CTyNy B IHTEpPHET TOLWO
nig, Yac KOHTPOAbHUX 3axodiB (3axucty PIP, miaroTtoBsui Bignosigei Ha icnuTi). B pasi BuaBneHHA
aKagemiyHoi He pJ06pOoYECHOCTI KOHTPOJIbHWUIM 3axid, ANs AaHOro CTyAeHTa MPUNUHAETbCS i
NepeHOCUTbCA Ha iHWKMM Yac.

6. BUAK KOHTPOIO Ta peMTUHroBa CMCTEMA OLHIOBAHHA pe3ybTaTiB HaBYyaHHA (PCO)

Petimune 3 oucyunninu (PX) epaxosye pobomy cmyodenma npomszom cemecmpy ma
PIiBEHb 3HAHb I HABUYOK, UAGIEHUX HUM HA ICRUMI.
Petimune 3 oucyunninu popmyemoca ax cyma 6anie, HApaxo8aHux cMyoeHmy 3a:
® pe3yibmamamu 1a00pamopHUX 3aHAMb,
® BUKOHAHHA PO3PAXYHKOBOI pobomu,
® BUKOHAHHS MOOYIbHOI KOHMpoabHoi pooomu (MKP),
® BUKOHAHHA 3a80AHb OMPUMAHUX HA ICNUML.
Petimune 3 oucyuniinu pospaxoeyemcsi 3a popmynoio petimuneosa oyinka (RD ) 3
KpeoumHo2o Mooyis opmyemocsi K cyma 0anié nomouyHoi YCniutHOCmi HABYAHHS —
cmapmosoeo peumuney (¢) ma banie ompumanux Ha icnumi (r, ):

RD=r. +r1,.
Cmapmosoco petimuHe € CYMApPHOIO OYIHKOIO 34 GUKOHAHHS CMYOEHMOM 3A80aHb
NOMOYHO20 KOHMPOJIIO MA MOOYIbHOI KOHMPOJIbHOL poOOmu.

fe=D.I; +1y
k

7 —6anu nomouno2o Kowmpono, ¥y — 0anr OmpuMaHuil Ha MOOYIbHIU KOHMPOIbHILL
pobomi. Makcumanvua KinbKicms 6anie cmapmosozo peumuney ckiaoae 60 oanis.

Kpumepii oyinrosanus pezyrivmamis pobomu Ha 6 cemecmpi HagedeHi 8 maod.uyi
1, wmpagui ma 3aoxouyeanvui 6anu- 6 mabauyi 2.
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Tabauys.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHA (PCO)

Buy pobotn KinpkicTh O1iHIOBaHHA MaxcumasbHO
MO>KJIBa
KUJIBKICTB OaJIiB
JlabopaTopHi 4 20
3aHATTA IToBHa BIAIIOBIAH 5
HenosHa BignoBizab 4
3a/ioBUIbHA BIAIIOBIAL! | 3
PP 3axucr 1 20 20
1 3axmucr 2 15
3axucr 3 10
Heszaxucrt 0
MKP YacruHa 1 5 20
1 YacruHa 2 10
YacruHa 3 5
Cyma BaroBux 6aJ1iB KOHTPOJIBHUX 3aXO0/IiB 60

Tabauysa 2. LULTPA®HI TA 3AOXO4YBA/IbHI BANTU

O6anu
1. fIKicHe BeJleHHS KOHCIIEKTY JIEKI[IN 1...5
2. YyacTh y KOH(pepeHI[ifX, ceMiHapax, MAroToBKa pedeparis 5
MaxkcumajibHa cymMa 3a0X04yBaJIbHUX Rs 10

Cemecmposuti KOHMPOAL: eK3AMEH

Jlo exk3ameHy (icCIUTY) JIOMYCKAIOTHCS CTYAEHTH, KOTPI 32 PE3yIbTaTaMH ITIOTOYHOTO KOHTPOJIIO
Habpanu He MeHIe 36 6amiB (60 % Big MakCHMaJIPHO MOMJIMBHX) 32 YMOBHU 371adi BCiX
srabopaTtopHuX pobiT, yerinrHoro 3axucty PP, BUKOHAHHSA yCiX 3aBJjaHb TPAKTUYHUX 3aHATH Ta
MMO3UTUBHOTO Pe3YyJIbTaTy BUKOHAHHS MOJAYJIbHOI KOHTPOJIBHOI poboTu (He MeHIe 60 %
IIPaBWIBHO BHKOHAHUX 3aB/IaHb). 3a pe3ysbTaTaMU eK3aMeHy CTYJeHT MoxKe HabpaTtu 40
6asiB.

Taban. 3. Kpumepii oyiHHO8AHHA Ma KinbKicmbe 6anie Ha icnumi.

Kpumepii Kinbkicmeo
6anie
cmyodeHm 0eMOHCMPYE NosHI | 2nUbOKi 3HAHHA HABYAIbHO20 Mamepiany, eMie 35-40
MpasusbHO BUKOPUCMO8YBAMU 3HAHHA

! Tlpu aucranuiiiniii Gopmi HaBuaHHs poGoTa B 1aGOPATOPIi — 1€ IEMOHCTPALlis CTYIEHTOM BUKOHAHHS po0OTH ra
BipTyaJIbHOMY MaKeTi.
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cmydeHm OeMOHCMPYE XOpowi 3HAHHA HABYAALBHO20 Mamepiany, 6Mie 30-35
npasuabHO BUKOPUCMOBY8AMU 3HAHHA

cmyoeHm 0eMOHCMPYE XOpowi 3HAOHHA HABYAAbHO20 Mamepidsny, ane 00MnyCcKae 25-30
0eAaKi Hemo4YHOCMi, W,000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmydeHm OeMOoHCMpPYe 3a008inbHI 3HAHHA HABYA/LHO20 Mamepiany, ane 20-25
0onycKae cymmesi Hemo4yHocmi, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmydeHm O0eMOHCMPpPYE 3a008inbHIi 3aceois meopemuyHuli mamepiasa, ane 21-24
0onycKae cymmesi nomMusKu, 000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008inbHe 3HAHHA Meopii ma 8idCymHicmob 8MiHHA MA HABUYOK y 8UPILUIEHHI 0

nocmasneHux 3a804Hb

. Tabn. 4. Kpumepii oyintosanns ma xinekicme 6anie Ha icnumi. Ilpu oucmanyitiniil

30aui y 8u2ni0i mecmy.

Kpumepii Kinbkicmo
6anies

lMpoxoOxceHHA ycix pieHie mecmy nosHicmio (Bidnoside Ha yci nNuMAaHHA 40
no3umusHo)

lMpoxodxceHHa 1 ma 2 pisHA mecmy nosHicmio (Bidnogiob Ha 60% numaHs 30
no3umusHo)

lMpoxooxceHHa 1 pisHA mecmy Ha pieHi 60% 20
He npoxodxceHHa mecmy 0

Taéa. 5. BianoBiAHICTh peUTUHTOBUX OajIiB OI[IHKAM 32 YHIBEPCUTETCHKOIO IITKAJIOIO:

Kinvkicmo 6anie Oyiuka
100-95 Biagmiaao
94-85 Jlyxe nobpe
84-75 Jlobpe
74-65 3aJI0BIJILHO
64-60 JlocTaTHRO
Meue 60 He3anosinsHO
He BukoHaHi yMOBU He zomymeHo
JOTTYCKY

Honaroxk 1. Ilporpamui pe3yabraTtu HapuyaHHs (po3mupena ¢popma)

Jonmarok 1. Ilepesrik nuTaHb, AKIi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. Cnocobun onuncaHHA pyxy. BeKTOpHKUIA Ta KOOpANHATHUIA cnocobu onucaHHA pyxy. Paaiyc-BeKTop,

LWBMAKOCTI, MPUCKOPEHHA.

2. MNpupoaHii cnocib onncaHHA pyxy. LUBMAKicTb, HOpMasbHe Ta TaHreHLUiabHE NPUCKOPEHHA.
3. Pyx TOYKM NO KOy i MapaMeTpu LbOoro pyxy (KyT NOBOpOTY, BEKTOPM KyTOBOI LUBMAKOCTI Ta

KYyTOBOIO NPUCKOPEHHSA).
4. 3aKoHU HbtOTOHA. 3aKOHM CUA Y MeXaHiui, NPUHLMN cynepnosnuii.
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5. HeiHepuianbHi cuctemu Bigniky. Cuam iHepuii npy noctynanbHomy Ta 06epTasbHOMY pyci cuctemm
BigNiKY. 6. IMNynbC Tina Ta cuctemum Tin. 3aKoH 36epeXkeHHs imnynbey. MOHATTA NPO LEHTP mac.

7. PoboTa cmn: nocCTiHOi, KOHCEePBATUBHOI, HEKOHCEPBATMBHOI. PoboTa LeHTpanbHOI cnaun.

8. KiHeTn4yHa eHeprifa, Teopema Npo KiHEeTUYHY eHeprito.

9. MoTeHuianbHa eHepria (NONA CUANKM TANXKIHHA, NPYXHOT Aedopmalii).

10. NoBHa MexaHiYHa eHepris. 3aKOH 36eperkeHHA eHeprii.

11. NMpyXHi i HeNpPyXHi 3iITKHEHHA.

12. MOMEHT iMNyNbCy, MOMEHT CUAKN. 3aKOH 36eperKeHHA MOMEHTY iMNynbCy.

13. O6epTaHHA Tina HaBKOIO HepyXxomoi oci. OCHOBHe PiBHAHHA AMHAMIKM 06epTasibHOro pyxy.
MomeHT iHepu,ii BiaHOCHO oci. Teopema LUTteliHepa.

14. NoctynaTtu EHWTeMHA. [JoBXKMHA BiAPi3KYy i NPOMIXKOK Yacy B Pi3HUX iHepLiaIbHUX CUCTEMAX
Big/liKY.

15. MepeTBopeHHa JlopeHua. [logaBaHHA WBUAKOCTEN B PENATUBICTCbKIN KiHEMaTULL.

16. PenatmBicTCbKuit iHTEpPBanN.

17. PenatmeicTcbKnit imnynbc. [lpyrmin 3akoH HbtoTOHa B cnewianbHild Teopii BiAHOCHOCTI.

18. Pob6oTa i KiHeTU4YHa eHepria B cnewjianbHili Teopii BiAHOCHOCTI.

19. 38'A30K eHeprii Ta iMNyAbcy B cnewianbHili Teopii BiAHOCHOCTI.

20. OCHOBHI NOHATTA MONEKYNAPHO-KIHETMYHOI TEOPIi: Maca i pO3Mip MONEKYN, KINbKICTb PEYOBUHMU,
MOIApPHA Maca, KoHUeHTpaLin.

21. TemnepaTypa Ta ii 3B'A30K 3 cepeHbOIO EHEPTIEID PYXY MOJIEKYA.

22. Mogenb ipeanbHoro rasy. TUCK rasy. OCHOBHe PiBHAHHA MONEKYIAPHO-KIHETUYHOI Teopil.
PiBHAHHA CTaHy igeanbHOro rasy.

23. [3onpouecu igeanbHOro rasy, ix 3akoHu i rpadiku.

24. Mogenb peanbHoro rasy. PiBHAHHA BaH-gep-Baanbca. [3oTepmum peanbHOro rasy. KputuuHi
napameTpu.

25. MoHAaTTa npo $pyHKUito po3noainy (3aranbHi yasneHHs). PyHKUis po3noainy Makcsenna 3a
NPOEKLIAMM WBUAKOCTI Ta 32 aBCONOTHUM 3HAYEHHAM LIBUAKOCTI. XapaKTepHi LWBUAKOCTI MONEKY.
26. bapomeTpuyHa popmyna.

27. BHyTpiWwHs eHepria. PoboTa rasy. MNepe Havyano TepMognHAMIKM.

28. TennoemHicTb igeanbHoro rasy. Ymucno ctyneHis ceoboan monekyn. 38'a3oK Tennoemkocten Cp Ta
Cv.

29. AgiabaTHui npouec. PiBHAHHA aaiabaTu, rpadik agiabaTHoro npouecy. PoboTa rasy B
agiabaTHomy npoueci.

30. MpuHuMn nobynosu Tennosux aAsuryHis. KK Tennosoro AsuryHa. laeanbHuMin TeNN0BUIA ABUTYH
Ta noro KKA. lpyre Hayano TepmoamHamikm

31. O60pOoTHI Ta HEOBOPOTHI NpoLecu. EHTponia. 3aKoH 3pocTaHHA eHTpoNii B HEOH6OPOTHUX
npovecax.

32. flBna nepeHocy: ix 3arafibHa XxapakTepuctmka.CepenHa A0BXKMHA BifIbHOro NpPoo6iry.

33. Asnwe andysii ineanbHoro rasy.

34. ABnwe TENIONPOBIAHOCTI if€aNnbHOro rasy.

35. ABunLe BHYTPILWHbLOIO TEPTA.

36. EnekTpuuHnii 3apag, i Moro xapakTepuUcTUKN. EnektpmnyHe none. HanpyKeHicTb N0/1A TOYKOBOrO
3apagy. MpuHumn cynepno3sunuii. ObuncneHHA HanpyKEeHOCTI NoaA PO3nNoAineHux 3apaais.

37. Teopema laycca Ta i 3acTocyBaHHA. [IMBepreHLia BeKTopa Hanpy»»XeHOoCTi.

38. PoboTa c1Mn eneKkTpocTaTMYHOro noaA. MoTeHLiaIbHUIN XxapaKTep eNIeKTPOCTaTUYHOIO NOASA.
MoTeHUianbHa eHepria i noTeHuian. MNpuHUMN cynepno3uuii 4na notTeHuiany.
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39. 38'A30K HaNpPy»XeHOCTi i NOTeHLiaNy enekTpPocTaTMyHoro noas. OnepaTop rpagienHTy.

40. EnekTpuyHMn gunonb. EnekTpnyHe none TO4KOBOro AMNOAA: NOTEHLUiaN Ta HANPYXKEHICTb NOAA.
41. MNoseAiHKa ANMNONA B €/IEKTPUYHOMY OAHOPIAHOMY Ta HEOAHOPIAHOMY NOAI.

42. I'padivyHe 306parkeHHA noAiB. JliHii BEKTOpa Hanpy*KeHOCTi (CM0BI NiHii), eKBiNoTeHuiaNbHi
NoOBEpPXHi.

43. EneKkTpuYHe noJse B AieNeKTPUKaxX, BEKTOP nonapusauii. Bektop D, gieneKkTpuyHa NPpOHUKHICTb
44, 3MmiHa HOPMANbHOI Ta TaHrEHLLIANbHOI CKNAL0BMX HANPYXKEHOCTI eN1eKTPUYHOIO NOAA HA MeXKi
noainy AienekTpukis.

45. EnekTpuyHe none B meTanax.

46. EHepria enekTpuyHOro nons.

47. EMHIiCTb, KOHAEHcaTopW. 3'€AHAaHHA KOHAEHCATOopIB.

48. EHepria 3apaaKeHoro KoHgeHcartopa.

49.EHepria eneKkTpoCcTaTUYHOro NOAA.

50.EneKTpuYHNiA cTpym, NOCTIMHUI CTPYM, CUNA | FYCTUHA CTPYMY.

51.PiBHAHHA HENEPEpPBHOCTI.

52. EnekTpopyuwinHa cuna.

53. Mpasuna Kipxroda gna posranyKeHnUx Mepex.

54.MoTyxHicTb | KKO, MocTiliHOro crpymy.

55.Pob0oTa BUXOAY €NEKTPOHA, ENEKTPOHHA eMicia. TepMmoeneKTPOHHa emicia.

56. ABnwa: 3eebeka, NenbTbe, ToMmcoHa. KOHTaKTHa pi3HMUA NOTeHLUianiB.
57.EnekTponpoBigHicTb rasis. HecamocTiliH1I Ta camocCTiMHWUI po3paan B rasax.

58.Thitounii KOPOHHUI, iICKPOBUIA | AyroBUit po3pAamn B rasax. lasopospagHa naasma.
59.[ucouiauia monekyn B po3dumHax. Enekrtponis, 3akoHn Papages.

60.TexHiYHe BUKAapPUCTAHHA eneKTponisy. EneKTponpoBigHiCTb eNeKTponiTy.

Jonarkosa iHdopmanisi 3 TUCHUILIIHA

B ymoBax nucTaHIIHHOTO a00 3MIMIAHOTO PEXUMY TMPOBEJACHHS 3aHATH
oprasizailisi OCBITHBROTO TIPOIIECY 3AIMCHIOETHCS 3 BHUKOPUCTAHHAM TEXHOJIOTIH
JTUCTAHIIIMHOTO HaBYaHHS: TUIATGOPMH AUCTAHIIMHOTO HaBYaHHA «CIKOPCHKUIY,
«Enextponnuii kamiyc». HaBuansHul npouec y Takiii popmi 3111HCHIOETHCS BIATIOBIIHO
710 3aTBEPKCHOTO PO3KJIaay HaBYAIbHUX 3aHSATh.

® MOJICIUBO 3APAXYBAHHS CepMUPIKAmMi8 NPOXOOHCEHHI OUCTNAHYILHUX YU OHIAUH
Kypcie 3a memoro «3azanvha Qizuxay,

®  3000y8aui 6UWOI 0CBIMU 3 THKIIOZIEIO MONCYMb ONAHOBYBAMU HABYAILHY
oucyuniiny, Ha 6a3i OUCManyitinoi niamgopmu 3a iHOUBIOYaAIbHUM ePAPIKOM
ni020MOBKU, Ma OOMOBIEHICIIO 3 BUKIAOAUEM.

Jlexkmop 3anuwiac 3 cobow npago 3MIHIOBAMU NOPAOOK BUKIAOY HABYALILHO20
mamepiany, 4acmKoBo U020 00’ €M | 3MICM 3AIeHCHO 8i0 NIZHABAILHUX MONCIUBOCHIELL
CcmyoeHmie i 30amHOCMI 1020 3AC8OEHHSL.
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Po0Gouy nporpamy HaB4aJIbHOI AMCHUILTIHN (cHJadyc):

CkiafeHo crapmuM BHUKJIaJadeM Kadeapu 3araibHOl (PI3UKM Ta MOCIIOBAHHS
¢i13maanx nponeciB Jpo3aenko Onexcanaporo BomoaumupiBHOO

YxBaJjieHo kadeaporo 3arajgbHoi PI3UKK Ta MOJEIIOBaHHS (PI3MUHMX MPOIIECIB
(mpotoxoin Ne 1/06-25 Big 25.06.2025)

IMoroa:xeno MeTouyHOIO Pas0I0 1HKEHEPHO — XIMIYHOTO (DaKyIbTETY
(mpotoxoist Ne 11 Big 27.06.2025 p.)
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