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«KUIBCbKUW NONITEXHIYHUM IHCTUTYT
imeHi ITOPA CIKOPCbKOTO»

Kadeppa 3aranbHoi PpisnKu Ta
moaentoBaHHA pisnuyHmuX npouecis

PIBUKA YACTUHA 1. MEXAHIKA, MOJIEKYTAPHA ®I3UKA | TEPMOANHAMIKA, ENNEKTPUKA |

MATHETU3IM

Poboua nporpama HaB4YanbHOiI gucumnnidm (Cunabyc)

PiBeHb BULLOT OCBITH
lanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHSA

Pik niarotoBKM, cemectp
Ob6car aucunnAiHm

CemecTpoBUit KOHTPOb/
KOHTPOJIbHI 3ax0am

Po3Knag 3aHATb

MoBa BMKIagaHHA
IHpopmaLia npo
KepiBHUMKa Kypcy /
BUKNaAadiB

Po3milleHHs Kypcy

PeKBi3anTK HaBYaZIbHOI AUCLUNNIHM

Mepwuti (6akanaspcokuli)

13 MexaHiyHa iHxceHepia

136 Memanypeis
Komn’tomepu3sosaHi npoyecu aumms
HopmamuesHa

OYHa(deHHa)

1 Kypc, secHaHuUl cemecmp

195(6,5 kpedumis)

eK3ameH

Jlekuyii — 54 200uH

lMpakmuyHi 3aHAMmMSsA — 36 200UH

JlabopamopHi 3aHamms (18 200uH)

Yac i micye nposedeHHA ayoumopHUX 3aHAMb 8UKAAO€eHI Ha calimi
http://rozklad.kpi.ua/

YKpaiHcbKa

Jlekmop: cTapwmnii BuKnagad Jonaniscbka Onbra BanepiiBHa canT
http://zfftt.kpi.ua

MpakmuyHi /nabopamopHi: cTapwnin BUKNaga4y JonsHiscbka Onbra
BanepiiBHa canT http://zfftt.kpi.ua

MocunaHHsA Ha aucTaHuiiHni pecypc (Moodle) Ta matepianu Kypcy:
http://physics.zfftt.kpi.ua

Mporpama HaB4Ya/bHOI AUCLUNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHY, iT MeTa, NpegMeT BUBYAHHA Ta pe3yaAbTaTU HaBYAHHA

Kypc ¢pizuku € pyHOamMeHmManbHO OCHOBOM O/15 8UBYEHHSA Uino2o pAdy ducyunaid npogecitiHoi
ma npakmu4Hoi nNid2omoeKuU iHX¥eHepie pi3HUX Hanpamie nieomoesku. B npouyeci sus4yeHHA OUCYunaiHu
«®izuka» cmydeHmu Habydymoe rpyHMOBHE pPO3YMIiHHA 3AKOHIi8 npupodu, MoKAaleHUX 8 OCHOo8Yy
iH}#CeHepHUX piueHb npu supiweHHi supobHUYUX 3080aHb.

Mema Has4yanbHOI ducyunaiHu

@i3UKa € OOHIEID 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCYUMAIH, 8 AKUX 8UBYAHOMbLCA 30KOHU
Hexcusoi npupodu. 1i0 NpupoOHUYUMU HAYKAMU CbO200HI MOMCHA PO3ymimu mi 2any3i 3HaHb, 8 AKUX
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moxce bymu nposedeHull eKcriepumeHm 077 NiOMeepOIEeHHA npunyweHs i moodeneli, 8UCYHEHUX
meopiero i nposedeHux 0ocnidis. E8OAOUIA PO3BUMKY MPUPOOHUYUX HAYK 003804uUAA iCMOMHO
po3wWUpPUMU YUM HAYKaM mMemo0oos102ito 00CNi0HeHb NOPIBHAHO 3 hinocogiero, YaGCMUHOK AKOI 80HU
6ynu, i nepemsopumu ix i3 crnoenadanbHUX 8 eKcrnepuMeHmMasnbHi.

B Knacu4Hux Kypcax isuku cmydeHmu 8us4yarome 30KOHU Npupoou, AKi € OCHOBOK repesancHoi
binbwocmi iH¥eHepHUX ma mexHiYHuUx OUCYUnaiH, AKi HUHIi € 8 camocmiliHumu obaacmamu 00cCnioxHeHs
ma npakmuku.

Memoto susveHHa QucyunaiHu € hopMyBaHHA y MmalibymHix ¢paxieyie cmilikux 3HAHb 3 30KOHI8
npupodu, YyMiHHA 8UKOPUCMO8Y8AMU OMPUMAHHI 3HAHHA MPU No0aaAbWOMY BUBYEHHI creyianbHUx
ducyunnid, a makox y malibymHili npogpeciliniti disnoHocmi.

NMpeomem Has4anbHOI QucyUNAiIHU — OCHOBHI MOHAMMA MA 3AKOHU HEXCUBOI NPuUpPoOU.

licna 3aC80€HHA HABYAMALHOI  OUCYUMAIHU cmydeHmM o8UHEH 3HamMu ma emimu
BUKOpUCMOBY8AMU 3HAHHSA 30KOHI8 Hexcusoi npupodu Ha pieHi, HeobxiOHoMy 015 O0CA2HEeHHA IHWUX
pe3ysibmamie 0C8IMHbOI Mpozspamu, 30Kpemd, Mmux, WO Aexamb 8 O0CHO8I OucyunsaiH (axosoz2o
CNIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU mMa iH.

CmydeHm nosuHeH ymimu: NoeOHy8amMuU mMeopito i MPAKMUKY 05 pO38'A3y8AHHA MPAKMUYHUX
30800HbL; 3acmocosysamu MPUHYUNU CUCMEMHO20 QHAAI3Y, MPUYUHHO-HACAIOKOBUX 306°A3Ki8 Min
3HAYYWUMU (aKkmopamu ma HAYKOBUMU | MEexXHIYHUMU pPilleHHAMU, Wo npulimaromsca nid 4ac
pO38’A3QHHA CKAAOHUX npogpeciliHux 3ada4y;, 3Haxooumu mnompibHy iHgopmayito y nimepamypi,
KOHCYnbmysamucs i BUKopucmosysamu HayKosi 6a3u 0aHUX ma iHWwi 8idrnoegioHi Oxcepena iHghopmauii 3
Memoro 0emasbHOo20 BUBYEHHS | O00CAIOHEHHSA IHHEeHEPHUX MUMAaHb 8i0nosioHo 00 crieuianizayii.

Cunabyc nobydosaHuli MaKuUM YUHOM, WO O/ BUKOHOHHSA KOMCHO20 HACMYMNHO20 3080QHHSA
cmydeHmam HeobxiOHO 3acmoco8y8amu HABUYKU Ma 3HAHHA, OMPUMAHi y nonepedHoomy. Ocobausa
ysaza npulinAemosca MPUHYUNY 300XOYEeHHA cmyoeHmie 00 GKMUBHO20 HABYAHHA. Libomy cripuse
opaaHizauia camocmiliHoi pobomu cmydeHmig 3a 00NOMO200 KOMIAEKCi8 MemoOuYHUX mamepiarnis,
BUKNadeHuUX Ha naamegopmi ducmaHuiliHo2o HasyaHHA http://physics.zfftt.kpi.ua.

Ana  ycniwHo20  3ac80€HHA  OucyunaiHu, cmydeHm MoB8UHeH 80a100imu  Habopom
KomnemeHmuHocmeli 6aKana8pcbKo20 pisHA, 30Kpema: 3K 3 — 30amuicme camocmiliHo s4yumucs i
080s100i8aMU Cy4acHUMU 3HAHHAMU; 3K 9 - 30amHicmb 00 abCMPAKMHO20 MUCAEHHA, GHAMI3y ma
cuHme3sy; 3K 12 - 30amHicme 2eHepysamu Hoagi idei (kpeamueHicmb); ®K4 - 30amHicme 3acmocosysamu
i iHmeapysamu 3HAHHA HO OCHOBI PO3YMIHHSA IHWUX iHX¥EeHepHUX creyiaabHocmel.

Micna susuyeHHA Has4asnbHOIi AucyunaiHu 3006ysaui suwjoi ocsimu Habydyme HAcMymnHUX
Npo2pamHux pe3ysbmamie Ha8YaHHA:

MP 01 KoHyenmyanbHi 3HAHHA | PO3YMIHHA (yHOAMEeHMAnbHUX HAYK, WO /aexamb 8 OCHO8I
8i0nogiOHOI cneyianizayii memanypeii, Ha pieHi, HEObXiOHOMY 071 O00CA2HEHHA HWUX pe3yabmamis
0C8IMHbOI Npo2pamul.

1P 02 3HQHHA | PO3YMIHHA IHHEHEPHUX HAYK, WO flexamb 8 OCHO8I crieyiani3ayii, Ha pieHi,
HeobxiOHoMy 0014 00CA2HEHHSA IHWUX pe3yabmamie npozspamu, y momy Yucai docmamHus obi3HaHicmeb 8
iX o0cmaHHix 0ocA2HEeHHsAX.

P 06 BmiHHA obupamu i 3acmocogysamu rnpudamHi munosi memoou 00CAiOMeHb (AHAAIMUYHI,
PO3PAXYHKOBI, MOOEsOBAHHS, eKCrepuUMeHmMasnbHi); NpasuabHO iHMeprnpemysamu pe3ysmamu maxkux
00cnidneHb ma pobumu 8UCHOBKU.

MP 11 BmiHHA NoeOHy8amu meopito i Mpakmuky 015 8UPIWEHHSA iH#eHepHUX 30800Hb 8i0M08iOHOI
cneuyianizayii memanypeii.

[P 16 Po3yMiHHA WUPOKO20 MiXOUCUUMNAIHAPHO20 KOHMeKcmy memasnypeii.
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MP 30. Po3symiHHA ocobnausocmeli 6a3o8ux memoodie 0ocnioxeHo ma 06pobaeHHA
eKkcriepumeHmanbHUXx OGHUX.

2. MpepekBi3UTK Ta NOCTPEKBI3UTU AUCLMNIHK (MicLe B CTPYKTYPHO-N0riYHiiA cxemi HaBYaHHA 3a

BiANOBiIA4HOIO OCBITHLOIO NPOrpPamolo)

JAucuunniHa 6a3yemobcs HA 3HAHHSAX 3 PI3UKU Ma MaMeMamuKu, 30CB80EHUX 8 PAMKAX 3020/1bHOI
cepedHboi oceimu. Bus4YeHHA Kypcy nepedbayae BUKOPUCMAHHA HABUYOK 3 meopii i mexHiKu
ekcrepumeHmy ma MamMemMamu4yHux HABUYOK, W0 Habysaromeca 30 NapasnenbHo20 BUBYEHHS
mamemamuyHux oucyunaid. HeobxiOHUM enemeHMOM npu B8UBYEHHI OUCYUMNAIHU € 080s100iHHA
MOHAMITHUM Mma mMamemamuyHuM anapamom Mamemamu4yHO20 aHAsi3y, aHAAIMU4YHOI eeomempil,
AiHiliHOI anzebpu ma e6eKmMopHoz20 aHanizy. OKpemi MUMAHHA B8UMA2arOMb BMIHHA PO38°A3AHHSA
Halinpocmiwux OugepeHyianbHUxX PiBHAHL, W0 8UBYAIOMb Y PAMKAX OucyundiHu «/ugepeHuianoHi
PIBHAHHAN.

Habymi 3HaHHA ma yMiHHA 3aKnada€e 0CHOBU 01 8UBYEHHA OUCUUMNAIHU UUKAy npogpeciliHoi
nidecomosKku: MexaHika. YacmuHa 2. Onip mamepianie ma Oemani mawuH; EnekmpomexHika;
Memano3Hascmeo, a Makox € ni020mosKo 00 8UBYEHHA OUCUUI/IH, 8 AKUX 8UBYAIOMbLCA (Pi3UYHI
modeni ma mooesni npupoOHUYUX npoyecie ma epacghiyHi criocobu ix iHmepnpemadyii.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Kypc ¢i3nMKn cknapgaetbca 3 ABOX 3MICTOBMX MoOAyANiB. Y Apyromy CeMecTpi BMBYAETbCA MOAY/b
«MexaHika, monekynapHa $i3mka i TepmogMHamiKa, eNekTpUKa i MarHeTusm».

Posginu i Temu Kypcy ¢isnku:
Po30in 1. ®i3uyHi o0CHOBU MeXaHiKu

Tema 1.1. Bctyn. KiHemaTuKa maTepiasibHOT TOUKM.

Tema 1.2. KiHemaTuKa TBepAOro Tina.

Tema 1.3. OCHOBHi 3aKOHU AMHAMIKU.

Tema 1.4. HeiHepuianbHi cuctemu Bigniky.

Tema 1.5. lnHamika cnuctem

Temal.6. Po60Ta, NOTYXKHICTb, EHepris.

Tema 1.7. EnemeHTM MexaHiku TBepaoro Tina

Tema 1.8. EnemeHTH cneuianbHOI Teopii BigHOCHOCTI. KiHemaTuKa

Tema 1.9. EnemeHTH cneuianbHOI Teopii BigHOCHOCTI. [InHamiKa
Po30in 2. MonekynapHa gizuka i mepmooduHamika

Tema 2.1. OcHoBHi nonoxkeHHA MKT. BaactmusocTi rasis.

Tema 2.2. Po3nogain Makcsenna-bonbumaHa.

Tema 2.3. MNepLue Havyano TEPMOANHAMIKM.

Tema 2.4. TennoemHictb. MoniTponHi npouecn.

Tema 2.5. [lpyre Ha4yano tTepmoanHamiku. EHTponis.

Tema 2.6. ABnwa nepeHocy
Po30in 3. EnekmpuKa i mazHemu3m

Tema 3.1. EnektpmyHe none. HanpyeHicTb eNeKTPMUYHOro nons.

Tema 3.2. MNoTeHuian eNIeKTPMUYHOTO NoAA.

Tema 3.3. EnektpoctaTMyHa Teopema [aycca.



Tema 3.4. EnekTpuyHe none B gieneKTpuKax.

Tema 3.5. MNMposigHUKn.

Tema 3.6. 3aranbHi 3aKOHU N1EeKTPUYHOTO CTPYMY.

Tema 3.7. EneKkTpuyHe Kono.

Tema 3.8. MarHiTHa B3aemogis.

Tema 3.9. MNoOTIK i UMPKyYNALIA MArHITHOro NonA.

Tema 3.10. MarHiTHe none B peyoBUHi.

Tema 3.11. Asune eNleKTPOMArHITHOT iIHAYKLT.

Tema 3.12. PiBHAHHA MakcBenna.

4. HaBuanbHi maTepianu Ta pecypcu

basoea nimepamypa

1. ®i3mKa : HaBYaNbHWUI NocibHUK / K.B. ABaoHiH, O.B. KoBanbuyk ; MiHicTepCcTBO OCBITH i HayKu
YKpaiHu, KNiBCbKUIA HaLiOHaNbHUM YHIBEPCUTET TEXHOOTIN Ta An3ainHy. - Kuis : KHYTA, 2021.

2. MexaHika : HaBYaNbHO-METOAMYHUW NOCIOHMK ANA CaMOCTiMHOI poboTn 3 AUCUMNAIHK
"®isnka" : ANAa cTyaeHTiB TexHiYHKUX cneuianbHocTel / C.A. Nano4yeHko ; MiHicTepcTBO OCBITH i
HayKn YKpaiHu, HauioHanbHM TexHiuHUI yHiBepcuTeT "XMI". - Xapkis : TOB "B Cnpasi", 2021.
-115c.

3. bpuriHeub B.M., Mognacos C.O. 3aranbHa ¢i3nKa. |HTepHeT-pecypc 3a ajpecoto
http://physics.zfftt.kpi.ua

4. O.M.Ky3b, O. B. Opo3geHko, O.B. HonaHiecbka PISUKA. BUBPAHI PO34IJTN MEXAHIKWU.
IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua

5. NabopaTopHi pob6oTK 3 Kypcy  3ATAJIBHOI  ®I3MKW. IHTepHeT-pecypc  3a

6.

aapecotohttp://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuMBYaTK BignNoOBIAHO A0
rpadika BUKOHaHHA nabopaTopHMX pobiT

3aranbHa isnKa : nigpyyHuk / .C. deniHcbkuit ; MiHicTepcTBO OCBITM | Hayku YKpaiHu,
KWiBCbKKUIA HaUioOHanbHMI yHiBepcuTeT imeHi Tapaca LlesyeHKa. - KuiB : BuaasHuuTBO
"Kapasena", 2020. - 655 c.

3agavi 3 3aranbHOI Gi3nKK. MexaHiKa : HaBYanbHUI NocibHuK / |.B. BeHrep, €.®. BeHrep, /1.10.
MenbHuuyk, O.B. MenbHMYYK ; 3a 3aranbHol pepgakuieto J1.KO. MenbHuuyK ; MiHictepctBo
OCBITU | HayKn YKpaiHu, HiXKMHCbKKUIA aeprKaBHUI yHiBepcuTeT imeHi Mukonu lorons. - Kuis :
AkagemnepioguKa, 2018. - 745 C.

AonomixcHa nimepamypa

1.

2.

4.

Jlekuii 3 MexaHikM : HaBYa/IbHUN MNOCIOHWK AnA CTyaeHTiB isMYHMX cneuianbHOCTEN
yHiBepcutertis / B. M. [ly6osuk, B. M. Cyxos. — X. : XHY imeHi B. H. Kapasina, 2019. — 312 c.

TeopeTnyHa MexaHika. HaByanbHui nocibHmk / Ykn.: MN.K. WTaHbKo, B.l. LlesueHko, O.C.
OmenbueHKo, /1.d.13t06a, B.P. Macika, O.M. Monsakos / 3a pea. LtaHnbka MN.K. — 3anopix:ka: HY
«3M», TOB «BuaasHuuteo «Cratyc»», 2021. — 463 c.

EnektpuKa Ta marHetmsm : nigapydHuk / 1. O. Aigyx. — TepHoninb : Miapy4HUKK i NOCIBHMKK,
2020. — 464 c.

IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua
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HaBYyanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaBYa/lbHOI AUCUUNANIHM (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA

No
n/n

Temu nekuili, nepesiik OCHOBHUX MUMAH®b

PekomeHOauii uj000 30CB0EHHA

Po3gin. 1. ®13U4HI OCHOBU MEXAHIKU

Bctyn. KiHemaTtuka matepianbHOi TOUKM.
1. BekTOpHMi cnocib onucy pyxy. 2. KoopanHaTtHuUi cnocib

OnpautoBaHHA NEKLIAHOIo
maTepiany 3a gxepenamu

wemnakocTten B CTB, rpaHNYHa WBUAKICTb. IHTepBan.
PenatmBicTCbKuniA imnynbe i penatusicTtcbka maca. OCHOBHe
PiBHAHHA PENATUBICTCbKOI ANHaMIKM. EHepria Ta maca.

! onucy pyxy. 3. MpupogHin cnocib onucy pyxy. 4. [1], [4] KiHemaTuKa maTepianbHOT
MNepeTBopeHHA Maninen TOYKM
KiHemaTuKka tBepaoro Tina OnpautoBaHHA IeKLUiAHOro
1. Pyxu TBepaoro Tina. KiHemaTnKa nocTynanbHOro pyxy. 2. maTepiany 3a gxepenamu

2 | ObepTanbHUI pyx TBEPAOrO Tina. 3. 38’A30K MiXK NiHIMHUMM Ta [1], [4] KiHemaTunKa TBepaoro Tina
KYTOBMMM BeNnUMHAMMU. 4. 3aranbHi PiBHAHHA KIHEMATUKMK
obepTanbHoOro pyxy. 5. lNnocknin pyx TBepaoro Tina. MuTTEBa Bicb
OCHOBHIi 3aKOHU AUHAMIKWU. OnpaLloBaHHA IEKLiAHOro

3 IHepuianbHi cuctemm Bigiky. MNepwmin 3akoH HotoToHa. Jpyrnin | matepiany 3a gxepenamu:
3aKOH HbloTOHa. TpeTilt 3akoH HbtoToHa. OcHoBHe piBHAHHA | [1], [4] OCHOBHI 3aKOHM ANHAMIKMN.
AVMHaMIKKW. 3aKOHU cnn

. . . L OnpautoBaHHA NEKLIAHOIo

HeiHepuianbHi cuctemu Bigniky MaTepiany 3a AKepenamu:

4 | Cunn iHepuji. Cuau iHepuii B 06epTOoBilA cUCTEMI BiANIKY. [1], [4] HeiHepuianbHi cucTeMM
3aranbHe piBHAHHA pyXxy Touku B HCB. L

BiANIKY.

OuHamika cuctem OnpaLloBaHHA NIEKLiAHOro

5 | Imnynbc cuctemu. 3aKoH 36eperkeHHn iMnyabey. maTepiany 3a gxepenamu:
Pyx Tin 3miHHOI Macu (piBHAHHA MewepcbKoro). LleHTp mac [1], [4] OvHamika cuctem
Po60Ta, NoTyXXHicTb, eHepris. OnpautoBaHHA NeKLiAHOro
PoboTa Ta noTyHicTb cuan. KiHeTnyHa eHepria. NoTeHuianbHi maTepiany 3a gxepenamu:

6 nonsA Ta KoHcepBaTUBHI cuau. MoTeHuianbHa eHepris. 3B'A30K [1], [4] PoboTa, NOTYXHiCTb, eHepris
MiXX MOTEHLiaIbHOK EHEPTIE0 | CMA0LD. 3aKOH 36eperkeHHn
MEXaHIiYHOi eHepril. 3iTKHEHHA.
EnemeHTn mexaHiku TBepaoro Tina OnpauoBaHHA NEKLiAHOro
PiBHAHHA MOMeHTIB. 3aKOH 30eperKeHHA MOMEHTY IMMYAbCy. | MaTepiany 3a AKepenamu:

7 | AnHamika TBepaoro TiNa. 36epexkeHHs MomeHTy imnynabcy | [1], [4] EnemeHTH mexaHiku
BiAHOCHO oci. KiHeTuyHa eHepria 06epTanbHOro i NN10CKOro pyxy. | TBEpAOro Tina
lpockonu
MexaHiuHi KonuBaHHA OnpautoBaHHA NEKLUiAHOro

8 | FapMOHiYHi KOnMBaHHA. 3aracalodi  KOAMBaHHA. BumylueHi | maTepiany 3a Axkepenamu:
KO/IMBaHHA. ABULLLE PE30OHAHCY. [1], [4] MexaHi4yHi KONMBAHHA
EnemeHTM cneuianbHOi Teopii BiaHOCHOCTI. KiHemaTuKa. OnpautoBaHHSA NeKLUiMHOro
AvHamika maTepiany 3a gxepenamu:
MpuHUmMn BiaHocHocTi Maninesa. Moctynatm CTB, BiAHOCHICTb [1], [4] CneujanbHa Teopis

9 | npocrtopy Ta yacy. MepeTBopeHHA JlopeHua. NepeTBopeHHA BifAHOCHOCTI. KiHemaTuKa.

EnemeHTM cneujianbHoi Teopii
BiAHOCHOCTI. lnHamika

Po3ain 2 MONEKYZIAPHA ®I13UKU | TEPMOAUHAMIKA
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OcHoBHi nonoxeHHAa MKT. BaactuBocrTi rasis
XapakTepucTukM monekyn. Pyx monekyn. Tensnosa piBHOBara Ta

OnpautoBaHHA NEeKLUiiHOro
maTepiany 3a gxepenamu:[1], [4]

Temnepatypa. B3aemopgia monekyn. Tuck igeanbHoro rasy. | OcHOBHI nonoxeHHA MKT.
PiBHAHHA KnanelpoHa. I3onpouecn B rasax. PiBHAHHA BaH-gep- | BnactmBocTi rasis
Baanbca.
Po3nogin Makcsenna-bonbumaHa OnpautoBaHHA IeKLUiAHOro
11 ®yHKuUia po3noainy. ObuncneHHs cepegHix 3HayeHb. Po3nogin | matepiany 3a grepenamu:
MakcBenna. XapaKTepuCcTMYHI WBMAKOCTI monekyn. Posnogin [1], [4] Po3nogin Makceenna-
bonbymaHa boabumaHa
. OnpautoBaHHA NEKLIAHOIo
Mepwe Hayano TepMmogUHaMIKU .
. . . maTtepiany 3a grepenamu:
12 | BHyTpilwHsA eHepria. MakpockoniyHa poboTa Ta TensioTa.
) [1], [4] Nepwe Hayano
MNeplwe Hayano TepMoOANHAMIKHK )
TEPMOAUHAMIKM
. . . OnpautoBaHHA NEKLIAHOMO
TennoemHictb. MoniTponHi npouyecun .
- . . mMmaTepiany 3a grepenamu:
13 | TennoemHocTi igeanbHoro rasy. MonitponHi npouecu. Npouec . . .
[1], [4] TennoemHicTb. MoniTponHi
Jxoyna-TomcoHa
npouecu
Dpyre Hauano TepmoanHamiku. EHTponia OnpauoBaHHA NeKLiAHOro
Konosi npouecun. Tennosi AsuryHu. [ipyre Ha4yano maTepiany 3a gxepenamu:
14 TepmogunHamikn. Teopema KapHo. EHTponia. ObuncneHHa [1], [4] Opyre Hayano
eHTponii. Teopema HepHcTa. HepiBHicTb Knay3siyca. 3akoH TepMmoguHamiku. EHTponia
3pOCTaHHA eHTponii. EHTponia i imoBipHicTb. Popmyna
bonbumaHa
flsuwia nepeHocy. OnpautoBaHHA NeKLiAHOro
15 EmnipuyHi 3akoHM ABuL, nepeHocy. CepeHA AOBMXKUHA maTtepiany 3a grepenamu:
BiZIbHOTO Npobiry mosiekyn. MoneKkynsapHO-KiHETUYHA Teopis [1], [4] ABnw,a nepeHocy
ABULL, MEPEHOCY B rasax
Po3pgin 3. ENEKTPUKA | MATHETU3M
. OnpauoBaHHA NEKLiAHOro
EnektpuuyHe none. HanpyeHicTb eNeKTPUYHOro nons .
. maTepiany 3a gKepenamu:
16 | HanpyeHicTb enekTpuyHoro nons. Mose TOYKOBOro 3apaay.
. ) [2], [4] EnekTpuyHe none.
MpuHuMn cynepnosuuii. NMonsa posnogineHnx 3apagis .
HanpyrKeHicTb eNeKTPMUYHOro nons
MNoTeHuian eneKTpUUYHOro nons OnpautoBaHHA NEKLiAHOro
MoTeHuianbHiCTb eNeKTPUYHOro Nona 3apaais. PisHnua maTepiany 3a gepenamu: [2], [4]
17 noTeHuianis i noteHuian. JliHii HANpy»XeHOCTi Ta MoTeHLUian enekTpn4HOro nons
€KBiNoTeHLiaNbHi NOBEPXHi. 3B’A30K MiXK HanpyKeHicTio Ta
noTeHuianom. LMpKynauia enekTpmMyHOro nona. EnektpuyuHunii
Annonb
EneKkrpocrtaTtMuHa Teopema lFaycca OnpaLoBaHHA NEKLIAHOTo
MoTik enekTpuyHoro nons. Teopema laycca. ObumcneHHsa nonis | matepiany 3a gxepenamu: [2], [4]
3a gonomoroto Teopemu laycca EnektpuuHe none B EnektpoctatmyHa Teopema lMaycca.
18 | pienekTpukax EnekTpuyHe none B gienekTpuKkax
MonApusayia aienektpukis. Teopema Maycca gna
aienektpukis. Bektop D. lieneKTPUYHI CNPUMHATAUBICTD i
NPOHMKHICTb. YMOBM Ha MeXKi ABOX AieNneKTPUKIB.
MpoBigHUKN. OnpautoBaHHA NEKLiAHOro
19 | EneKktpoctatuuHi BAacTMBOCTI NPOBiAHMKIB. EnekTpuyHa MmaTepiany 3a grepesiamu:

EMHICTb. KoHAeHcaTopu. EHepria enekTpuyHoro nons

[2], [4]. NpoBiAHMKM
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3aranbHi 3aKOHU NIEKTPUYHOTIO CTPYyMY OnpauoBaHHA NeKLiAHOro
20 XapaKTepuUCTUKM eNeKTpUUHOro cTpymy. 3akoH OMa B IOKaNbHil | MaTepiany 3a Axepenamu:

dopmi. MMMToMa TenoBa NOTYKHICTb CTPYMy. OBMeXKeHICTb [2], [4]

K/TaCMYHOT Teopil eneKTponpoBigHOCTI

EnekTpuuyHe Kono OnpauoBaHHA NEKLIAHOIO
21 | CTOpOHHI cnan. EPC. Y3aranbHeHu 3akoH OMa. EnektTpuyHmnii maTtepiany 3a A)Kepenamu:

onip. 3’eaHaHHA axepen ctpymy. Mpasuna Kipxroda. Ctpym y (2], [4]

KOJli 3 KOHAeHcaTopom. PoboTa i NOTYKHICTb CTpyMmYy.

MarHitHa B3aemogain OnpaLltoBaHHA IeKLUiAHOro

MarHitHe none. Bektop B. MarHiTHe none TOYKOBOro 3apAay. maTepiany 3a Axepenamu:
22 MarniTHe none cTpymis. [lia MarHiTHOro NonA Ha NPOBIAHMKM i3 [2], [4]

CTPyMOM

MoTiK i ULMpPKyAALia marHiTHoro nons OnpautoBaHHA IeKLUiAHOro

Teopema MNaycca gna marHitHoro nondA. Teopema npo maTepiany 3a Axepenamu:
23 | UMPKYANALIO MArHITHOrO NOAA CTPYMIB Y Bakyymi. PO3paxyHOK [2], [4]

MarHiTHOro NonsA CTPymiB 3a 4ONOMOrO0 TEOPEMU NPO

LMPKYNALito

MarHitTHe none B pe4yoBUHiI OnpautoBaHHA NIEKLiAHOro

HamarHivyyBaHHA pevosunHu. Bektop H. Teopema npo maTepiany 3a gxepenamu:
24 LMPKYANALIO MarHiTHOro nons B peyoBuHi. MarHitHe none B [2], [4]

i30TPONHOMY MarHeTuKy. MarHiTHi CNPUAHATAMBICTD i

NPOHUKHICTb. YMOBM Ha MeXi ABOX MarHeTuKiB. MarHeTuku

(napa- i giamarHeTMKn; pepomarHeTmkm)

flBMLLE eNneKTPOMarHiTHOI iIHAYKLii OnpaLloBaHHA NIEKLiAHOro
25 EnekTpomarHitHa iHayKuia (EMI). CTpym npu 3aMmMKaHHI Ta martepiany 3a grepenamu:

PO3MWKaHHI KoNa 3 iIHAYKTUBHICTIO. EHepria marHiTHoro nons. [2], [4]

Mpupoga EMI. Buxpose enexktpuyHe rnone

PiBHAHHA MakcBenna OnpauoBaHHA NeKLUiAHOro

CTpyMm 3MileHHA. PyHOAMEHTaIbHi PiBHAHHA mMmaTepiany 3a grepenamu:
26 eN1eKTpoMarHiTHoro nons (piBHAHHA MakcBenna). MaTepianbHi [2], [4]

piBHAHHA. ndepeHLianbHi XapakTePUCTUKKN NoNA. PiBHAHHA

MakcBenna B IoKanbHiN (gudepeHuianbHiit) dopm. PiBHAHHA

lNyaccoHa. PiBHAHHA HeENepepBHOCTI.

ENnekTpuyHi KoNnBaHHS OnpautoBaHHA NEKLiAHOro
27 BinbHi enleKTpOMarHiTHi KONMBAHHA. 3aracatodi eIeKTPOMArHiTHI | maTepiany 3a gxepenamu:.

KO/IMBAHHA. BUMyLLEHI eNeKTPOMarHiTHi KoAnBaHHA. Asuwe [2], [4]

pPe30HaHcCy.

MpaKTUYHI 3aHATTA

OCHOBHMM 3aBAAHHAM UMKAY MPAKTUYHUX 3aHATb € OBONOAIHHA CTYAEHTaMM MPpUMOMamMi i
MEeTOAaMM NPaKTUYHOTO 3aCTOCYBaHHA 3HaHb.

[nA NiAroToBKM 4,0 NPAKTUYHOrO 3aHATTA CTYAEHT NOBMHEH 1) onpauoBaTi TEOPETUYHMIA MaTepian
3a TEeMOIO 3aHATTA; 2) BUBYMTM NPUKNAAMN PO3B'A3YBaHHA 3a4a4; 3) NPONTM TeCT NepesipKn roTOBHOCTI A0
NPaKTUYHOro 3aHATTA. [licna npoBeAeHHA 3aHATTA BMKOHATWM AOMALLHE 3aBAaHHA MO PO3B’A3YBaHHIO
3ajau.
Ne n/n

Ha3Ba Temu 3aHATTA Ta I'IGpEI'IiK OCHOBHUX MUTAHb
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Po3gin 1 ®I13U4HI OCHOBU MEXAHIKH
KiHematnka nocTtynanbHoro i obeptanbHoro pyxy. OCHOBHi KiHEMATWU4HI BeAUYUHM.

1 BiaHOCHicTb pyxy. Pyx no KpuBoOAiHiliHi TpaekTopii. HopmanbHe, TaHreHWianbHe i NOBHe
NPUCKOPEHHSA. HepiBHOMIpHWI pyXx MO Koy.

KpuBoniHiMHWI Ta 06epTanbHMin pyx.

2 Pyx no KPWBOAIHINHIN TPaEKTOPii, HOPMaNbHE | TaHreHyianbHe MPUCKOPEHHS.
HepisHOMipHWI pyx No Kony.

[nHamika nocTynanbHOro pyxy. Imnynbc. 3akoH 36epekeHHA imnynbey.

3 OCHOBHe piBHAHHA MexaHiKu nocTtynanbHoro pyxy (Il 3akoH HbtoToHa Ta 1ioro
3acTocyBaHHA). Imnynbc Tina Moro 3miHa nig Aieto cun. IMnynbc cucTemm Tin, yMmoOBU
36epekeHHA iIMMNYNbCy, 3aCTOCYBaHHA 3aKOHY 36eperKeHHs imnyabey.

EHepria, poboTa, NOTYXKHiCTb. 3aKOH 36eperkeHHs eHeprii. CymicHe 3aCTOCyBaHHA 3aKOHIB

4 36eperkeHHs. PoboTa NocTinMHOI Ta 3MiHHOT cMAK. MOTYXKHICTb MaLUMH | MeXaHi3MmiB,
NOTYXHiCTb cuNKN. KiHETMYHA Ta NOTeHLianbHa eHepriA.

5 [OnHamika TBepAOro Tina. 3aKoH 36epeXKeHHs MOMEHTY iMNybCy.

OcHoBHe piBHAHHA ANMHAMiKa 06epTanbHOro pyxy. 3aKoH 36epeKeHHss MOMEHTY iMMybCy.

6 OcHOBHe piBHAHHA AWHAMIKM TBEPAOrO TiNa.
3acTocyBaHHA OCHOBHOTO PiBHAHHA AMHAMIKM TBEPAOro Tina. MoMeHTH iHepuLii Tin.

7 3aKoH 36epexkeHHA eHeprii. CymicHe 3acToCcyBaHHA 3aKOHIB 30epeKeHHs.

B3aemHi nepeTBopeHHA eHepril. [py»Hi Ta HENPYXKHI 3iTKHEHHA.
Posain 2 MONEKYNAPHA ®I3UKU | TEPMOOUHAMIKA
MoneKynapHo-KiHeTUYHa Teopia rasie. PiBHAHHA BaH-gep-Baanbca.

8 3aKOHWM ifeanbHOro rasy. 3acTocyBaHHA piBHAHHA KnanenpoHa. 3akoHu isonpouecis.
3B'A30K KPUTUYHMX NAPaAaMeTpiB Ta NONpPaBoK BaH-aep-Baanbca.

Mepwe Hayano TepMmoaMHaMIKKU. BHYTpilWHA eHepria Ta poboTa rasy. TenJ0eEMHICTb rasis.

9 flBMLLa nepeHocy.

Oundysia, TennonpoBsigHicTb, B'A3KICTb.
Po3ain 3. E/IEKTPOCTATUKA

10 EnekTpmuHe none y Bakyymi: HANpPy»XeHiCTb NONA TOYKOBUX | PO3NOAINEHUX 3aPAL4IB;
Teopema laycca.

11 MoTeHuian enekTpnyHoro nond, pobota cun Nons, eHepria B3aeMoii 3apsais.

12 €EMHICTb, KOHAEHCATOPW, EHEPTIA ENEKTPUYHOTO NOAA.

13 MocTiMHM enekTpUYHMN cTpyM. 3akoH Oma.lpasuna Kipxroda. PoboTta Ta NOTYKHiCTb
cTpymy. KR gxepena.

Po3ain 4. MarHeTusm

14 MarHitHe none y Bakyymi. 3akoH bio-CaBapa-/lannaca

15 MarHiTHe nose y Bakyymi. 3akoH Amnepa, cuna JlopeHua.

16 EnekTpomarHitHa iHayKLis.

17 ENeKTpoMarHiTHi KoAnBaHHA.

18 MigcymroBse 3aHATTA.

NabopaTtopHi 3aHATTA

Y nepwomy cemecTpi CTyAEHTM BMKOHYIOTb /1abopaTopHi poboTn 3 umkay «MexaHika»,
«MoneKkynapHa ¢i3mKa i TepmogmnHamika» Ta «EnekTpuKka i marHeTM3m» BigNoBiAHO A0 BCTAaHOBAEHOIO
rpadika Ta po3Knagy 3aHATb.



OCHOBHMM 3aBAaHHAM UMKy nabopaTopHux pobit € HabyTTA cTyaeHTamu [ocCBigy NpPoBeAeHHA
eKCNepUMEHTA/IbHUX A0CAIAXKEeHb NPU NepesipLli NOMO0XeHb Teopii Ta 3acBOEHHA NpaBua 06pobKu
eKCNepMMEHTA/IbHUX AaHMX Ta 0POPMIEHHA OAEPKAHUX Pe3ynbTaTiB.

[na niarotoBkM Ao poboTv B AUCTaHLIMHOMY peXuMmi Tpeba: 1) BUBYUTU MOSIOXKEHHA Teopii; 2)
NiAroTyBaTM MPOTOKOAN AOOCNIAXEHHS; 3) O3HaloMMTUCA 3 BipTyanbHOK abopaTopHO pPob6OTOLO.
OVCTaHUiMHNI Kypc po3TaloBaHO Ha caunTi physics.zfftt.kpi.ua

Poboui | 1-2 3-4 56 |7-8 |9-10 | 11-12 | 13-14 15-16 | 17-18

TUXKHI

Homep
6purag
1,V
I, VI
I, Vi
IV, VIII

KoxkHa bpuraga HaBYa/ibHOI rPynu CTYAEHTIB Ma€E CBil rpadik BUKOHAHHSA 1abopaToOpPHUX PODBIT, Lo
Bi4NOBIAAE 3MiCTY BiANOBIAHOI OCBITHBOI Nporpamu. Npadik BUKOHAHHA pPobIT BKAOYAE HOMEPU HaBYaIbHUX
TUXKHIB Bif, NOYaTKy cemecTpy, Homepu Bpurag Ta BiANoOBIAHI HOMepu nabopaTopHMx pPobiT.

B Tabauui HaBeaeHo po3wndpoBKy HymepaLii nabopaTopHMX pobiT

Ne n/n HasBa s1abopatopHoi poboTH (KoMn'tOTEPHOTO NPaKTUKYMY)

1-1 O6pobka pe3ynbTaTiB BUMiptOBaHb Y $i3nyHilt nabopatopii

1-2 BuBYEHHS ANHAMiIKM 06epTanbHOro pyxy Ha NpuKnagi ¢pisMyHOro MmasTHUKA

1-3 BuBYEHHA AMHaAMIKM 06epTanbHOro pyxy Ha OCHOBI MasTHUKa ObepbeKka abo 0bopoTHOro
MasTHMKA.

1-4 [ocniarKeHHs KoIMBaIbHOMO PyXy 3 0MNOMOrot0 060pOTHOro MasATHUKA.

1-5 Bu3sHauyeHHA KoediljieHTa B'A3KOCTI pianHM metoaom CToKca.

1-6 BusHaueHHs BigHoLWweHHA TennoemHocTen Cp/Cy onsa nositpa.

1-7 BuBUYEHHA namiHapHOI Teuii rasy Kpi3b TOHKiI TPYOKN.

1-9 BuBueHHA po3noginy bonbumaHa.

2-1 Bu3HaueHHA onopy NpoBigHMKa 3a AONOMOro0 MOCTa CTas0ro cTpymy (mocra YiTcToHa).

2-2 BMMmiptoBaHHA eNeKTPOoPYLWiINHOI CUAM METOAOM KOMMEHCaLi.

2-3 BM3HAYeHHA EMHOCTI KOHAOEHCAaTOpPa MeTo40M 6anictmyHoro rabBaHOMeTPa.

2-4 BuBYeHHA enekTpoHHoro ocumnorpada.

2-5 BMBYEHHA eNIeKTPOCTaTUYHOrO NoAA.

2-7 LocnigxeHHA TepMoeneKTpopyLWiiHoi cnau.

2-8 JocnigeHHAa TepMOeNIeEKTPOHHOI eMicil.

2-9 BM3HayeHHA NMTOMOrO 3apAaay eneKkTPoHa MeTo40M MarHeTpoHa.

2-11 | 3HiMmaHHSA KpUBOi HamarHiyyBaHHA Ta NeTAi rictepesncy GepomarHeT1KiB y MarHiTHUX Noasx.

2-12 BumiptoBaHHA iHAYKLIi MarHiTHOro NosA eNeKTPOMarHiTy.

2-13 | JocnigrKeHHs BiNbHUX 3aracatoumx KONMBaHb Y KOHTYPI.

2-14 BMBYEHHSA BUMYLUEHMX KOJIMBAHb Y MOCAI4OBHOMY KOJIMBAa/IbHOMY KOHTYpI



https://youtu.be/jq94ZLs746o

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiiHa poboTa cTyaeHTa BKAOYAE: ONpaLoBaHHA IEKUiIMHOro maTepiany Ta OKpPeEMMUX NUTaHb
Teopil, AKi BUHOCATbCA Ha CAMOCTiliHe onpaLoBaHHA, NiArOTOBKAa A0 NPaKTUYHUX 3aHSATb, PO3B’A3YBaHHSA
33434 OAOMALWHbOrO 3aBAaHHA, NiArOTOBKY A0 NabopaTopHux pobiT, BUKOHaHHA 3aBAaHb AOMALUHIX
KOHTPONbHMX POBIT, NiArOTOBKY A0 MOAY/bHUX KOHTPONbHUX POBIT.

OnpaLtoBaHHA NEKLiNHOro maTepiany NPOBOAUTLCA PEryNAPHO NPOTATOM CEMECTPY HanepenoaHi
HACTYNHOI NIeKL,ii i NONAra€ B NOBTOPEHHI HaBYaNbHOrO MaTepiany 3a KOHCNEKTOM Ta 3a PEKOMeH4,0BaHOO
niTepatypoto. BuKoHaHHA wiei po6oTn notpebye Big 30 Ao 60 XBUAWH.

MigrotoBKa 40 NPAKTUYHMX 3aHATb MONATAE Y NOBTOPEHHI/BUMBYEHHI BiANOBIAHONO TEOPETUYHOIO
maTepiany Ta po3bopi NpuKaaais po3s’A3yBaHHS 33434 3 AaHOI TeMU. BUKOHaHHSA Liei poboTM BUMarae Big,
1 po 2 roguH.

Po3B’A3yBaHHA 33434 AOMaLLHbOIO 3aBAaHHA MPOBOAMTLCA 3 METOIO 3aKPIiN/IEHHS 3HaHb Ta YMiHb
NPaKTUYHOrO 3aCTOCYBaHHA NOJIOMKEHb TEOPii, HABYTUX Ha ayAUTOPHUX 3aHATTAX. BUKOHaHHSA Ljiei poboTn
noTtpebye Big 1 Ao 3 roguH.

MigrotoBka Ao nabopaTopHUx pobIT nepegbdavyae BMBYEHHA CTYAEHTOM 3aKOHIB i3MKK, AKi
nepeBipAlOTbCA NPU BUKOHAHHI NabopaTopHUX AOCAIAXKEHb, METOAMKUM NPOBEeAEHHA AOCNIAMKEHb,
npunagis, WO 3aCTOCOBYKTHCA A8 BUMIPIOBAHb, NOPAAKY OOPOOKM pe3ynbTaTiB eKCnepuMeHTy.
BuKoHaHHA uiei poboTtn notpebye Big 1 Ao 3 roauH. Micns npoBegeHHA NabopaTopHoi poboTh cTyaeHTH
NMOBUHHI 0GOPMUTU PE3yNbTaTU AOCAIANKEHD: BUKOHATUM HeobxigHi obuncneHHs, nobyaysatu rpadiky,
po3paxyBaTh NOXMOKKU. Pe3ynbTaTv 06pO6KM eKCNEPUMEHTANIbBHUX AaHMX NOBUHHI ByTW NpeacTaB/eHi He
ni3HiWwe HacTynHoro NabopaTopHOro 3aHATTA.

[JoMallHs KOHTpoJsibHA poboTa (po3paxyHKoBa poboTa PP) cknada€eTbCA 3 ABOX YAaCTUH: «Pi3nyHi
OCHOBW MexaHiKn. OCHOBU MONEKYNAPHOI Gi3NKM | TepmoanHAMIKM» Ta «EneKTpurKa i marHeTusm». KoxHa
YaCTMHA CKNAJAETHCA 3 BOCbMM 33434, BiANOBIAHO A0 Nporpamun Kypcy. Ha BUKOHaHHA KOXHOI 3 YaCTUH
nepenbayeHo 5 — 6 TUXKHIB.

MiarotoBka 40 MOAYNbHUX KOHTPONAbHUX PobIT nepenbavyae NOBTOPEHHA CTYAEHTOM MOJIOXKEHb
Teopii Ta IX NPaKTUYHOTro 3aCcTOCYBaHHA. BUKOHaHHA uiel poboTn BUMarae Big 1 4o 6 roguH.

MonitTuka Ta KOHTpPONb
7. TMoniTMKa HaBYaNbHOI AUCLUNIHWN (OCBITHBOrO KOMMOHEHTA)

BiaBiayBaHHA NekKLii, NPaKTUYHUX 3aHATb Ta labopaTopHUX PobiT € 06oB’A3KOBMM. Y pasi xBopobu
CTYAeHT 3060B’A3aHMM NpeacTaBAATM A0BiAKY NPO TEPMiH NPOXOAMKEHHA NiKyBaHHA, odopmaeHy
HaNeXHMM YMHOM B YCTAHOBI, A€ NPOXOAWNO NiKyBaHHA. B iHWWX BMnaakax (Hanpuknag, cimenHi
06CTaBMHU) NUTAHHA BUPIWYETbCA B iHAMBIAYaNnbHOMY MOPAAKY Pa3om 3 BUKNagayem. Y byab-akomy
BUMAAKY CTYAEHTAM PEKOMEHAYETbCA BiABiAyBaTU YyCi BUAW 3aHATb, OCKIJIbKM HA HUX BUKIALAETbCA
TEOPETUMYHUI MaTepian Ta pPO3BMBAKOTLCA HABUYKKM, HeobXigHi ANnA BUKOHAHHA CEeMecTpoBOro
iHOMBIAYyaNbHOIO 3aBAaHHA, NabopaTopHMX POBIT Ta 4OMALLHIX 3aBAaHb.

Pe3ynbTaT¥ BUKOHAHMX NPAKTUYHMX PobiT opopmatoloTbea y BUTNALI 3BITIB, HANMUCAHUX Big PYKM.
3BiT cynpoBoaKyeTbca dopmynamu, rpadikamm — efiemeHTamm, SKi NiATBEPAKYIOTb BUKOHAHHA 3aBAaHb
Ta oAepXKaHi pesyabTaTu.

3a gucTaHuiiHOi PopMmM HaBYAHHA 3BIiT BUKOHYETLCS Bif, PYKK, | HA NepeBipKy HAaAaA€ETbCs Yy BUTNAA
danny B pdf dopmarti. BesnocepeaHin 3axmcT BiadyBaeTbca y popmi cnisbecian, 3anuTaHb-BignoBigen.
3axuieHi poboTun cTyaeHTH HaacunatoTb B Google Class ae 36epiratotbes.
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Mia 4Yac npoBeAeHHA NEeKUiMHMX, NPaAKTUYHUX Ta NabopaToOpHUX 3aHATb 3abBOPOHAETHLCA
BMKOPUCTOBYBATU MOBINbHI TenedoHM oA CNiNKYBAHHA Ta He CaHKLIOHOBAHOro nouwyky iHdopmauii B
IHTepHerTi. Ix MOXHa BUKOPUCTOBYBATU TiNbKM A/19 MPOXOAXKEHHA TECTYBAHHA, @ TAKOX ANA NPOBeAeHHA
064YMCcNeHb Ha NPAKTUYHUX | 1aBOPATOPHUX 3aHATTAX Ta BUMIPIOBAHHA Yacy Ha N1abopaTopHMX 3aHATTAX (B
pa3i HaABHOCTI B CMapTOHIi BigNOBIAHMX NPOrpamHUX NPOAYKTIB).

B pasi gucTaHuiiHoi popmMn HaBYaHHA Ha NEKLii BUKNA[a4 KOPUCTYETLCA BNACHUM NPe3eHTaLinHUM
MmaTepianom; BUKopucToBye Zoom Ta Google Meet ans BUKNagaHHA HaBY4anbHOro matepiany, IDroo gna
NpoBeAeHHA NPaKTUYHMX 3aHATb, Class Time pna npoBegeHHA MOTOYHOrO KOHTPOAt. Pe3ynbtatu
BMKOHAHHA 3aBAaHb CAMOCTIMHOI poboTH CTyAEHTU 3aBaHTaXKyoTb B Google Class.

[lo BUKOHAHHA nabopaTopHMx pobiT A0NYyCKaloTbCA CTYAEHTU 33 YMOB: 1) NpucyTHOCTI Ha napi; 2)
HaABHOCTI NPOTOKOAY; 3) Nicaa ycniWHOro NPOXoAKeHHA BXiAHOro KOHTPO. Pe3ynbTaTv BUMIiptOBaHb
CTYOEHTM 3aHOCATb Y NPOTOKO/ | Npea’ABNAOTb BUKIAZavy ANs nepesipku. He nepesipeHi AaHi Ao 3axucrty
He npuMMatoTbeA. A 3axncty nabopaTopHoi poboTH CTyAEHT NOBUHEH AATU BigNOBiAb HA KOHTPO/bHI
3anuUTaHHA, NPaBUIbHO 0POPMUTU Pe3yabTaTM BUMIpPIB (PO3paxyBaTh 3HAYEHHA HEOOXIAHWUX BENYMH,
nobyaysat rpadiyHi 3aneXHOCTi BiANOBIAHO A0 iCHYHYMX NpPaBUA, 0BYMCAUTM NOXMOKKM, 3anucatu
OCTATOYHI pe3yNbTaTh AOCNIAKEHHA 3 AOTPUMAHHAM NPaBU OKPYINEHHA, 3p0OUTU BUCHOBKM NO PobOTi).

[0 KOHTPO/IbHUX 3aX0A4iB, HAa MPAKTUYHUX 3aHATTAX AONYCKAOTLCA Ti/IbKU Ti CTYAEHTU, AKI NPUCYTHI
Ha 3aHATTI.

3aBAaHHA AOMALLHbOI KOHTPObHOI POBOTU CTYAEHTU BUKOHYIOTb B OKPEMMX 30LLMTAX, 3aNUCYo4Nn
BMKOHaHI Aii akypaTHO i po36ipanBo. 3axnct pesynbTaTiB BUKOHaHHA poboTh npoxoanTb B YCHil dopmi, B
XOA4i AKOT CTYAEHT MOBUHEH NOTYHO Ta 0O6I'PYHTOBAHO NOACHUTM PO3B’A3yBaHHSA BCiX 3aBAAHb.

3aoxo4vyBanbHi 6ann BUCTaBAAKOTLCA 3a: aKTUBHY POOOTY Ha MPAKTUYHUX 3aHATTAX; yyacTb Y
$aKYNbTETCbKUX Ta IHCTUTYTCbKUX oJlimniagax 3 ¢isuku. KinbKicTb 3aoxovyBaHux baniB He binblie 5. Jo
PENTUHTY CTyAeHTa AOAATKOBO BK/OYAIOTbCA 6ann, oAaeprkaHi Ha CTYAEHTCbKUX (i3UYHMX HAYKOBO-
NPaKTUYHUX KOHDEPEHLLiAX 33 YMOBM Npen’sBNeHHA BignosigHoro ceptudikaTy.

LWrpadHi 6banm npusHayaloTbCA 3@ HECBOEYACHE BUMKOHAHHA 3aBAaHb AOMALIHbOI KOHTPOJIbHOI
po6otn (PP), He BMKOHaHHA [AOMALUHIX 3aBAaHb HA MPAKTUYHWUX 3aHATTAX, HECBOEYACHWUWM 3aXMUCT
NabopatopHux pobiT.

MoniTuKol AepnariHie nepepnbayvyaerbcs HeobOXiAHICTb CBOEYACHOrO BWMKOHAHHA 3aBAaHb. YCi
NMUCbMOBI AOKYMEHTU MatoTb BYTM 3axuLLeHi A0 3aKiHYEeHHA TEOPETMYHOro HaBYaHHA B ceMecTpi. 3a
HEeCBOEYACHEe BMKOHAHHA 3aBAaHb NpM3Ha4YaloTbCA WTPadHi 6anun. MNepecknagaHHA TakMx 3aBAaHb
NPOBOAMTLCA Y NPU3HAYEHUI BUKNAAAYeM Yac.

YCi y4aCHMKM OCBITHbOTO NPOLECY: BUKAAAAYi | CTYyAeHTN B Npoueci poboTH BUBYEHHA AUCUMNIHM
MaloTb KepyBaTUCb MNPMHUMMAMM aKagemiyHoi pobpoyecHocTi, nepeabaveHnmmn «Kogekcom YecTi
HauioHanbHOro  TexHiyHoro yHiBepcuteTy YKpaiHM  «KUIBCbKUI  MONITEXHIYHUMA  THCTUTYT»»
https://kpi.ua/code.

AkagemiyHa pobpoyecHiCTb Ma€e Ha yBa3i OBOJIOAIHHA CTYAEHTOM HeObOXiAHMMM 3HAHHAMM Ta

YMIHHAMW Ta 34aTHICTb MPOAEMOHCTPYBATU Ui 3HAHHA Ta YMiHHA. AKagemiyHa He [06podecHicTb
NPOABAAETLCA Y 3aCTOCYBAHHI CTYAEHTOM LUNAPrasaoK, HeECAaHKLiOHOBAHOIo AOCTYNY B IHTEPHET, TOLWLO Nig,
Yyac KOHTpO/NbHMX 3axoais (3axucty [AKP, nabopatopHux pobiT, BMKOHaHHI 3aBAaHb MOAYNbHUX
KOHTPOAbHUX POBIT, NiAroToBL,i Bianosigen Ha icnuTi). B pa3i BUABNeHHA akagemMiyHoi He AobpoyecHOoCTi
KOHTPOAbHWI 3axia ANA AAHOTO CTYAEHTA NPUNMHAETLCA | NEPEHOCUTBLCA Ha iHLWNI Yac.
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8. BuAuM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

PetimuHe 3 ducyunnivu (P/) epaxosye pobomy cmydeHma npomsaz2om cemecmpy ma pieeHb 3HAHb |
HOBUYOK, BUAB/AEHUX HUM HQA icriumi.
PelimuHe 3 ducyunaiHu gpopmyemeoca AK cyma 6asie, HAPAXo08aHUX cmydeHmy 3a:
®  pe3yanbmamamu 8UKOHAHHA 30800Hb HA MPAKMUYHUX 3AHAMMAX;
e pe3ynbmamamu 1a60pamopHUX 3aHAMb;
® BUKOHAHHA 0OMAWHbOI KOHMPOsbHOI pobomu (po3paxyHKosoi pobomu (PP));
® BUKOHAHHA M0OOYnbHOI KOHMpPonbHOi pobomu (MKP) ;
® 10MOYHUl KOHMPOsb 3ACBOEHHS OKPEMUX MeM;
® GUKOHAOHHSA 30800Hb OMPUMAHUX HA icriumi.

PelimuHe 3 ducyunaiHu po3paxosyemoca 3a gopmysoro pelimuHeosa oyinka (Ry ) 3 kpedumrozo

MOOYAA hopMyembca AK cyma basie MomovHoI ycniuHoCmi HABYaHHA — cmapmoeo2o pelimuHay (rc) ma
6asie ompumaHux Ha icnumi (r, ):

Ry=r.+1,.

Cmapmogozo pelimuHz € CYMAPHOIO OUIHKOK 30 8UKOHAHHA cmydeHmoMm 3a80aHb MOMOYHO20
KOHMPOs10 Ma Mooys1ibHOi KOHMPOsbHOI pobomu:

e=> 1, +1,
k

rn —6anu Momo4YyHo2o KOHMPposw, ry — 6an ompumaHuli Ha MoOYnbHIl KOHMpPonbHili pobomi.
MaKcumansHa Kinbkicme banie cmapmosozo pelimuHey cknadae 60 banis.

Kpumepii oyiHrosaHHA pe3ynbmamis pobomu 8 cemecmpi HagedeHi 8 mabauyi 1, 3aoxouysanbHi
b6anu- 8 mabauui 2.

Ta6auys.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHS (PCO)

Bug pobotun KinbKictb MakcumanbHuii 6an Cyma
(KOHTpONBbHKUI 3axia) (MiHimanbHu 6an)
MpaKTUYHI Pob6oTa Ha 3aHATTI
18(11) 2(1,2) 22 (13,2)
3aHATTA TecT
JNabopaTtopHi 3axucT pobotun
3aHATTA 9(6) Od)OpMHeHHFl NnpPpoOTOKONY 3 (1,8) 18(10,8)
Tect
PP (AKP YactnHa 1 3(1,8
(OKP) 1 (1,8) 10 (6)
YacTuHa 2 3(1,8)
MKP YactnHa 1 5(3)
1 YacTuHa 2 5(3) 10(6)
Cyma Barosux 6aiB KOHTPO/IbHUX 3aX0AiB 60 (36)

Tabauya 2. 3AOXO4YYBAJIbHI BANU

Bupa, aianbHOCTI banu
1. AKTMBHa poboTa Ha NPaKTUYHUX 3aHATTAX 0,5
2 YyacTb y CTyAEHTCbKMX KOHdepeHL,isx 1
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3. Bignosiai Ha 4o4aTKOBI NUTaHHA B NeKuil 1

4. MigrotoBKka pgonosiai 3 3agaHol Temu (Npes3eHTauis Ta BUCTyn nepepg

OAHOrpPyMHUKaMu) 1-2
5. YyacTb y paKyNbTETCbKUX Ta IHCTUTYTCbKMX Onimniagax 3 ¢isnku 2
6. Bci po60TH 34aHi BY4aCHO (OCTaHHE 3aHATTA) 3
MaKcumanbHa cyma 3a0xo4vyBanbHUX Rs 10

Cemecmposuli KOHMPOAb: EK3aMEH
[lo ek3ameHy (icnuTy) 4ONYCKaOTLCA CTYAEHTU, KOTPi 3a pe3ybTaTamMu MOTOYHOTO KOHTPO/IO Habpanu He
MeHLwe 36 6anis (60 % Bia MaKcMMaibHO MOMK/IMBMX) 33 YMOBMW 34a4i BCix 1abopaTopHMX pobiT, ycnilwHoro
3axucty [OKP, BMKOHaHHA yCiXx 3aBAaHb MPAKTUYHMX 3aHATb Ta NO3UTUBHOIO Pe3y/bTaTy BUKOHAHHA
MOAYNbHOI KOHTPONbHOI Po60TK (He meHwe 60 % NpaBUAbHO BUKOHAHWX 3aBAaHb). 33 pe3y/abTaTamu
€K3aMeHy CTyAeHT Moe HabpaTtu 40 6anis.

Tabn. 3. Kpumepii oyiHOBAHHA Ma Kinbkicme 6anie Ha icrumi.

Kpumepii KinbKkicmo

6anis

cmydeHm O0eMOHCMPYE MoBHi | 2nubOKi 3HAHHA HABYAs1ILHO20 Mamepiany, 8mie 35-40

npagusbHO BUKOPUCMOBY8AMU 3HAHHA

cmydeHm 0eMOHCMPYE XOPOoWi 3HAHHA HABYAAbHO20 Mamepiasny, 8MI€ NPasusIbHO 30-35

8UKOpUCMOBY8AMU 3HOHHA

cmyodeHm 0eMOHCMpPY€E XOpoWwi 3HAOHHA HABYAALHO20 Mamepiany, ane 00rnycKae 25-30

d0eAKi HeMo4YHOCMI, W,000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyodeHm OeMOHCMpYe 30a008islbHi 3HAHHA HABYA/ABHO20 Mamepiany, ane 20-25

donycKkae cymmesi Hemo4yHocmi, w000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmydeHm OeMOHCMpPY€e 3a008inbHI 3ac80i8 meopemuyvHuli mamepian, ane 15-20

donycKkae cymmesi nomMusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008isibHe 3HAHHA Meopii Ma 8i0CymHicmb 8MIHHA MA HABUYOK Yy 8UPIWEHHI 1-15

rnocmaesieHUx 3a800Hb

MaKkcrMmanbHa cymapHa ouiHKa moxe 6ytn 100 6anis, MiHiManbHa CyMmapHa NO3UTUBHA OLLiHKA CKNAfa€
60 6anis.
Tabauua 4 BianNoBiAHOCTIi PENTUHIOBUX 6aniB OLIHKAM 33 YHIBEPCUTETCbKOIO LLIKANOH0:

Kinobkicms 6anis OuiHKa
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Lobpe
74-65 3a40BiNnbHO
64-60 JoctaTHbo
MeHwe 60 He3aaoBinbHO
He BMKOHaHi ymoBM A0NYCKY He ponyuieHo

9. [OopatkoBa iHpopmauifa 3 gucumniiHK
Dopatok 1. Mepenik nuTaHb, AKi BUHOCATbCA HA CEMECTPOBUIA KOHTPO/Ib

1. Cnocobu onucaHHA pyxy. BeKTOpHWIA Ta KOOpANHATHUI cnOCObUM onuncaHHA pyxy. Pagiyc-BeKkTop,
WBMAKOCTI, MPUCKOPEHHS.
2. MpupoaHin cnoci6 onucaHHA pyxy. LLUBMAKICTb, HOpMasibHe Ta TaHreHLUia/IbHe NPUCKOPEHHA.
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3. Pyx TOYKM NO KONy i MapaMeTpu LLboro pyxy (KyT MOBOPOTY, BEKTOPM KYTOBOI LIBUAKOCTI Ta KYyTOBOro
NPUCKOPEHHSA).

4. 3aKOHU HblOTOHA. 3aKOHW CUA Y MeXaHiLi, NPUHUMN cynepno3unuii.

5. HeiHepuianbHi cuctemu Bigniky. Cunum iHepuii npy noctynanbHomMy Ta 06epTasibHOMY pyci cuctemm
BiANIKY. 6. IMNynbC Tina Ta cuctemu Tin. 3aKoH 36epekeHHs imnynbey. MOHATTA NPO LEHTP Mac.

7. PoboTa cuAn: NocTiliHOI, KOHCepPBaATUBHOI, HEKOHCEPBATUBHOI. PO60Ta LEeHTpPanbHOT cnaNn.

8. KiHeTn4yHa eHeprifa, Teopema npo KiHeTUYHY eHeprito.

9. NoTeHUiaNbHa eHepria (Noaa CUAK TAXKIHHA, NPy*KHOT Aedopmalii).

10. NoBHa MexaHi4Ha eHepris. 3aKOH 3b6eperKeHHA eHepril.

11. Mpy»XHi | HENPYXHi 3iITKHEHHA.

12. MOMEHT iMNynbCy, MOMEHT CUAN. 3aKOH 36epekeHHA MOMEHTY iMnybey.

13. O6epTaHHA Tina HABKOJIO HEPYXOMOI OCi. OCHOBHE PiBHAHHA AMHAMIKKM 0bepTanbHOro pyxy. MomeHT
iHepuii BigHOCHO oci. Teopema LLTenHepa.

14. NMoctynatn ENHWTENHA. [LJOBXKMHA BiAPi3KYy i NPOMIXKOK Yacy B Pi3HMX iHEPLiaNnbHUX CUCTEMAX BigAiKY.
15. NMepeTtBopeHHA SlopeHua. [logaBaHHA WBMUAKOCTEN B PeNATUBICTCHKIN KiIHEMATUL.

16. PenATmBicTCbKWI iHTEpBAA.

17. PenatmeicTtcbkuit imnynbc. [lpyrnii 3akoH HbloToHa B crnevwianbHii Teopii BiAHOCHOCTI.

18. PoboTa i KiHeTMYHA eHepria B cneLianbHil Teopii BiAHOCHOCTI.

19. 3B'A30K eHeprii Ta imNynbcy B cnewianbHil Teopii BiAHOCHOCTI.

20. OCHOBHI MOHATTA MONEKYNAPHO-KIHETMYHOI TeOopii: Maca i pO3Mip MONEKYA, KiNbKICTb PEYOBUHM,
MONAPHA Maca, KoHLeHTpaLin.

21. Temnepatypa Ta ii 38'A30K 3 cepeHbOO EHEPTiEID PyXy MOJIEKY.

22. Mopenb igeanbHoOro rasy. TUck rasy. OCHOBHE pPiBHAHHA MOJIEKYAAPHO-KIHETUYHOI Teopil. PiBHAHHA
CTaHy ifAeanbHOro rasy.

23. Isonpouecu igeanbHOro rasy, ix 3aKoHM i rpadiku.

24. Mopenb peanbHoro rasy. PisHAHHA BaH-gep-Baanbca. 13oTepmu peansHoro rasy. Kputuuni
napameTpu.

25. MoHATTA Npo pyHKUio po3noainy (3aranvHi yasneHHs). PyHKUia po3noainy Makcsenna 3a
NPOEKLUisMM LUBUAKOCTI Ta 33 abCONOTHUM 3HaUYEHHAM LIBUAKOCTI. XapaKTepHi WBUAKOCTI MOJIEKY.
26. bapomeTpuyHa dopmyna.

27. BHyTpiWwHsA eHepria. PoboTa rasy. Meple Havyano TepmogmMHamiku.

28. TennoeEMHIcTb igeanbHoro rasy. Yncno crtyneHis ceoboan monekyn. 38'a3ok Tennoemkoctei Cp Ta Cy.
29. ApiabaTHuin npouec. PiBHAHHA afaiabaTk, rpadik agiabaTHoro npouecy. PoboTa rasy B agiabatHomy
npokueci.

30. NpuHuMn nobynosu TennoBux AsuryHie. KK tennosoro ABuryHa. laeanbHuin TennoBuii ABUryH Ta
noro KKA. Apyre Havyano TepmogmnHamiku

31. O6opoTHi Ta HEO6OPOTHI NpoLecn. EHTponiA. 3aKoH 3pOCTaHHA eHTponii B HEO6OPOTHMX NpoLecax.
32. ABMLa NepeHocCy : iX 3arasibHa XapaKTepPUCTUKa.

33. AABunwe aidysii ineanbHoro rasy.

34. Asunuie TeNNONPOBIAHOCTI ifeaNbHOro rasy.

35. AiBnLe BHYTPIWHbOrO TEPTA.

36. EnekTpuuHMii 3apag, i Moro xapakTepuUCTUKN. EnektpmnyHe nose. HanpyKeHicTb N0AA TOYKOBOrO
3apsaay. MpuHumn cynepnosuuii. O6UnMcneHHA HanNpPy*KEHOCTI NoAA PO3MNOAiIeHUX 3apAaiB.
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37. Teopema laycca 1a ii 3acTocyBaHHA. [luBepreHLia BEKTopa HanpyXeHoCTi.

38. PoboTa cMn eNekTpoCcTaTMYHOro nons. NMoTeHuianbHUN XapaKkTep eNeKTPOCTaTUYHOro NoAA.
MNoTeHUianbHa eHepria i noTeHuian. MNpuHuMn cynepnosnuii gna noteHuiany.

39. 3B'A30K HaNPYXeHOCTi i NOTeHLiaNy enekTpocTaTMyHoro nons. OnepaTop rpagieHTy.

40. EnekTpuuHMn aMnonb. EnekTpmuyHe nosie TOYKOBOro ANMNOANA: NOTEHLiaN Ta HANPYXKEHICTb NONA.

41. NoseAiHKa AUNOAA B eNeKTPUYHOMY OAHOPIAHOMY Ta HEOAHOPIAHOMY MOi.

42. T'padiyHe 306parkeHHA noni.. J1iHii BEKTOpA HAaNpPY*KeHOCTi (CM0BI NiHiT), eKBiNOTEHLiaIbHi NOBEPXHI.
43. EneKkTpuyHe nose B AieneKkTpukax, BeKTop nonapusauii. Bektop D, gieneKTpnyHa NPOHUKHICTb

44. 3MiHa HOPMabHOI Ta TAHFEHLIANbHOI CKNAaA0BMX HANPYKEHOCTI eN1eKTPUYHOIO NONA Ha MeXKi noginy
AieneKkTpuKis.

45. EneKTpuyHe nose B meTanax.

46. EHepria enekTpuyHoro nons.

47. EMHICTb, KOHAEHCcaTopK. 3'eAHaHHA KOHAEHCATOPIB.

48. EHepria 3apA4XeHOoro KoOHAeHcaTopa.

49. MarHitHe none, iHAYKLIA MarHiTHoro nonA. 3akoH bio-Casapa-/lannaca. MarHiTHe nose NpPAMOro i
KON0BOTrO CTPYMIB.
50. Teopema Npo UMPKYAALiO BEKTOPA MArHITHOI iHAYKLii. MarHiTHe none coneHoiaa.

51. [ia MmarHiTHOro nona Ha CTPyMM i enekTpuyHi 3apagun. Cuna Amnepa. Cuna JlopeHua. Pyx
3apAOKEHMX YAaCTUHOK B MArHiTHOMY Ta e1eKTPUYHOMY NOJIAX.

52. Cuna Amnepa. [ia MarHiTHOro nond Ha KOHTYpP 3i CTPyMOM.

53. MarHitHe none B pe4yoBuHi. linotesza AMnepa. HamarHiyyBaHHA marHeTukis. BekTop
HamMarHivyyBaHHA. MarHiTHaA NPOHUKHICTb PEYOBUHMU.

54. Teopema Npo UMPKYAALiIO BEKTOPA MATHITHOI iIHAYKLIT NPy HAABHOCTI MarHeTuKa.
HanpyXeHicTb MarHiTHoro nons.

55. MarHitHnin momeHT aToma. Knacudikauia marHeTukie. [iamarHeTmkm, napamarHeTuKM,
dbepomarHeTuKu.

56. MarHiTHUI NOTIiK. ABULLE €NIeKTPOMATrHITHOI iIHAYKLii. 3aKkoH Papagen.

57. Asnwe camoiHAyKuUiil. IHOYKTUBHICTb. CTPYMW PO3MUKAHHA €/eKTPUYHOro naHutora. EHepria
MarHiTHOro nons.

58. Teopia Makcsena. Cuctema piBHAHb Makcsena.

59. EneKTpomarHiTHe none. XBuAboBe PiBHAHHA ANA eNeKTPOMArHiTHOro nons.

Jlekmop 3anuwae 3 cobor Npaso 3mMiH8amMu NopPsAGOK 8UKAAOY HABYAAbLHO20 Mamepiasny, 4aCMKo8o
lio2zo 06’em i 3micm 3anexcHo 8i0 Ni3HAB8AAbHUX MoMaU8ocmeli cmydeHmis i 30amHocmi (i020 3aC80EHHS.
Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):

CKnapeHo CTapwmnm BMKNaZavyem Kadenpu 3aranbHoi GisnKkM Ta MoAentoBaHHA GisMUHMX NpoLecis
HdonaHiscbKoto Onbroto BanepiisHoto

YxBaneHo Kadeapoto 3arasnbHoi ¢isukM Ta moaentoBaHHa ¢isnyHMx npouecis (npotokon Ne 06-24
Big Big 11 yepsHA 2024 p.)

NoroaxkeHo HaByanbHO-HayKOBMM |HCTUTYTOM MaTepiasio3HaBCTBA Ta 3BaptoBaHHA im. €.0 MNaToHa
(npoTtokon Ne 12/24 Bip 28 uepsHsa 2024 p.)
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