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1. Onuc HABYAJBLHOI JMCIUILIIHYA

XapakTepucTHKa HaBYaIbHOI
HaliMeHnyBaHHA I"any3p 3HaHB, HANIpAM JTUCLUUTUTIHA

MOKa3HUKIB MJrOTOBKH, OCBITHIN CTYIIHb
neHHa ¢popma | 3aouHa Gopma

HaBYaHHS HaBYaHHS

l"any3b 3HaHB

KinpkicTs kpenuTis _4 _ HOpMaTuBHA

16 «XimiuHa Ta GioimKeHepis» (nopmaTHBia, 33 BHGOPOM)
Mopynis — _4 Pix miaroTroBKH:
. . o 2023/2024 | -
3micToBUX MOIyJiB — 4 CrneniaybHICTh -
- Cemectp

163 «biomenuyHa iHKEHEPIsH»

3arajipHa KiJIbKiCTh TOOUH - 1 ‘ —
_120_ Jlexmii
32 _rog. ‘ _ - TO..
[TpakTuuH1
THXKXHEBUX TOAUH IS _- TO.. ‘ _- TOf.
JeHHO1 (pOpMHU HaBUAHHS: JlaGopaTopHi

ayIuTOpHUX _4 OcBiTHI# CTYIIIHD «OaKalaBp» 32 ron. - TO.I.

CaMOCTiHHOT po6OTH — Camocriiina poboTa
35 56 rogn. ‘ - rof.

Bun KOHTPOJIIO: _ €K3aMCH

CmiBBIIHOIIICHHSI KUIBKOCTI TOJWH ayJUTOPHUX 3aHATH JIO CAMOCTIMHOI Ta
1HIUB1TyalIbHOI pOOOTH CTAaHOBUTH:

111 IeHHO1 (hopMU HaBYaHHA —_53_ % ayAMTOpPHUX 3aHATh, _47 % camMocTiiHOI
Ta IHIUBIAyaJIbHOI pOOOTH,

JUIsl 3a04HOT (popMU HaBYaHHS — _- % ayJAUTOPHUX 3aHATh, - % CaMOCTIHHOT
Ta 1HIUBiAyaJIbHOI pOOOTH.
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2. MeTa Ta 3aBIaHHA HABYAJILHOI UCIMILIIHHA

MeTo0 HaBYAJBbHOI JAUCUHMILUIIHM € (GOPMYBaHHA y CTYJCHTIB IILJIICHOTO
HAYKOBOI'O OOIPYHTOBAHOI'O CBITOTJISAlY, OTPUMAHHS YSIBIICHHS Npo Oe3mocepeHiil
3B’SI30K MK PI3HUMU pO3/1jaMu (DI3UKH Ta MOBCAKACHHUM KUTTSIM, & TAKOK PO3BUTOK
3HaHb MPO Cy4YacHI TEXHOJOTii CTBOPEHHS HOBHMX MarepiajiB, MPUCTPOIB, KaHAJIB
nepenadi iHGoOpMAaIlii TOMO Ta PO3YMIHHS BAKIMBOCTI (DI3MYHUX OCHOB CYYaCHOTO
HAYKOBO-TEXHIYHOT'O MPOTPeCy.

3aBIaHHSAMU BUBYEHHS] HABYAJIbHOI IUCUUILTIHM €:

— MOKA3aTH CTPYKTYpY (Di3uku Ta 6e3mocepeaniil 3B’ 30K ii po3aLTiB MK COO0I0
Ta Cy4aCHUMHU TEXHOJIOTISIMH JIJ1s1 POPMYBAHHSI LITICHOTO HAYKOBOTO CBITOTIIAY;

— JIaTH ySBJICHHS Mo (Pi3UIHI IPOIIECH, SIKI IPOTIKAIOTh B X011 0ararbox 3BUYHUX
HaM sIBUL (€JEKTpHKa Ta MarHeTU3M, MEXaHIYHI SIBUINA, Ta30Bl 3aKOHU, (i3HUKa
IUTa3MU  TOIIO) JUISi PO3YMIHHS TPUHIMINB POOOTH Cy4YaCHHUX MPHUCTPOIB
npuiioMmy/nepeaadi Ta 00pooOsieHHs 1HQOopMallli, IHIIUX E€IEeKTPOHHUX Ta MEXaHIYHUX
IIPUCTPOIB;

— PO3BUHYTH PO3YMIHHS HayKOBHX METOJIB IMi3HAHHS NMPUPOAM Ta MOKA3aTH iX
pOJIb Y PO3BUTKY Cy4acCHOI HAYKH 1 TEXHIKHU.

3MICT HaBYaNbHOI AWCIMIUIIHA HaNpaBJICHUH Ha (OpPMYyBaHHS HACTYITHUX
3arajJibHUX KOMIIETEHTHOCTEeH, BH3HAYCHMX CTAaHJAPTOM BWINOI OCBITH 3i
crietiiasibHOCT1 163 «bioMenuyuHa iHXEHEpis»:

K3 1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Yy MPAKTUYHHUX CUTYaIlisX;

K3 5. 3gaTHicTh 10 noiyKy, oOpo0ieHHs Ta aHalizy iH(opmariii.

OTpuMaHi 3HaHHS 3 HAaBYAIbHOI TUCIMIUIIHU CTaHYTh CKJIaJOBUMH HACTYITHUX
pe3yJbTaTiB HAaBYaHHS 32 cremiaibHIcTIO 163 «bioMenuuHa iHXEHEpis»:
PH 3. BukopuctoByBatu pe3yJibTaTl CaMOCTIITHOTO MONIYKY, aHAJI13y T4 CUHTE3Y

iHbopMarlii 3 pI3HUX JKepen Uil €(PEeKTUBHOIrO PIICHHS CIeliali3oBaHuX 3aaad
npodeciitHol TITbHOCTI;

PH 6. Kputn4uno ocMucCII0BaTH OCHOBHI T€OP1i, MPUHIIUAIINA, METOJH 1 TIOHATTS y
HaBYaHHI Ta NpoeCciiHii TIsITbHOCTI.
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3. IIporpama HaBYAJIBLHOI JUCUUILIIHA
3micToBuii moayJb 1. OcHoBu kiaacn4HOl Qizuku. MexaHika

Tema 1. Beryn 10 kypcey ¢izuku
Crpykrypa GIBUKM SIK KOMIUIEKCY Hayk. Bumaum ¢iduunux B3aemonil. OO0’ ekTu
BUBUEHHA y ¢i3ulli. [IoHATTA arperaTHoro crany pedoBuHU. [loHsATTS moms. Okpemi
po3auM (Gi3MKU SK TOEIHAHHS arperaTHoOro CTaHy PEYOBUHU Ta BHUAY (DI3UYHOL
B3aemoii. DyHaamenTanbHi (HI3UUHI TOHATTS: MPOCTIp, Yac, MaTepis, Moje, eHepris,
pEYOBHHA, BUIIPOMIHIOBAHHS, YaCTHUHKH, XBWIl. (DI3WYHI BEIUYMHHU Ta iX OJUHMII
BUMIPIOBAHHS.

Tema 2. PeyoBuna

Atomu 1 Mosekynu. EBomtolniist ysBieHb JtojcTBa npo Hux. [Ipubnuzna OymoBa
atoma (moxens Pesepdopma). [lonstrs ximiunoro enementa. Ilepioguuna cucrema
ximiuHux eneMeHTiB JI. [. MenneneeBa. ®izuuHa mnpupoaa XIMIYHOTO 3B S3KY.
ArperatHi ctanu pedoBuHH. Kpucraniuni rpatku. ['yctuna 1 TBepaicts. Jdedopmanii
TBEPAUX Ti 1 pyxkHICTh. 3akoH ['yka. Monynp FOnra.

Tema 3. Kitacuuna MexaHika

CkansipHi Ta BEKTOpHI BeTWYMHHU. PyxX piBHOMIpHUH Ta mpucKopeHuil. Pyx
OpsIMOJIIHIMHMIM Ta oOepTanbHuil. 3akoHH HbroTOHA. 3aKOH BCECBITHBOI'O TSKIHHSL.
[IpuckopeHHss BUIBHOTO MaaiHHA. IMmynasc. MomeHT iMmyiabcy. MoOMEHT iHepIii.
[Inede cunu Tta MomeHT cwid. [IpocTi MexaHI3MM: KJIMH, TBUHT Ta OJOK. «30J0T€
npaBwIo» MexaHiku. Pyxu maner. 3akonu Kemepa.

Tema 4. PenssTuBicTChbKa MexXaHika

[IpyurHr BUHUKHEHHS PENSITHBICTbKOI MexaHikd. [lOCTIHHICTh MIBHIKOCTI
cBitna. Kmacwmunuii 3akoH pojaBanHs mmBuakocted. I[leperBopennst [amines Ta
Jlopentia. OCHOBHI TIOJIOKEHHSI 3arajibHOI Ta CHEIialbHOI Teopii BiTHOCHOCTI
A. Eitnmrreiina. CyvacHi ysIBJICHHS TIPO IPUPOAY TPaBiTAIiiiHOT B3aEMOII1.

3micTroBuii Moy b 2. OKkpeMi po3aijin KJIACHYHOI (Pi3NKHU

Tema 5. ®izuka rasis

OcnoBu TepmonuHamikud. CratuctuuyHa ¢dizuka. IloHsaTrs eHTpomii Ta
temrneparypu. Crana bonbivana. IloHsaTTss muToMoi TerioeMHocTi. [loHATTS
17IeaJIbHOTO Ta peasibHOro rasziB. Atmochepuuit Tuck. 3akoH MenaeeBa-Knaneiipona.



MIHICTEPCTBO OCBITU I HAYKH YKPATHU ®-22.06-
HKuromupenka JIEPYKABHMI YHIBEPCUTET «KUTOMHMPCBKA ITOJITEXHIKA» 05.01/163.001/0KS5-
IoJIiTexXHiKa Cucrema ynpasiinns sikictio Binosizae JICTY ISO 9001:2015 2023
Exsemnusp Ne 1 Apk 13 15

OcCHOBHI ra30Bi MPOIECH: 130TEPMIYHUH, 1300apHUI, 130XOpHUH, aiadaTHUI. 3aKOHH
boiins-Mapiorra, Deii-Jlroccaka ta Illapns. Iuxkn Kapno. Ilepexin Bim piakoro
arperaTHOro CTaHy J0 ra3onoAioHoro i HaBnmaku. [IuTomMa Teriora BUMapOBYBaHHS.
Aepoaunamika. Yuciio Maxa.

Tema 6. ®izuka pinun

OcoOnuBoCTi piakoro arperaTHoro ctaHy. JlamiHapHuii Ta TypOyJIeHTHUN
notoku. Yucno PeliHonbraca. SBuima 3mouyBanHsa. Kanunsphi ssumia. Kinemaruuna
B’SI3KICTh PIIMHU Ta MOBEPXHEBUI HATAT piauHu. 3akoH [lackans. 3akon bepnysumi.
[lepexin Big TBEpAOro arperaTHOro CTaHy A0 piAKoro i HaBmaku. [luroma Tteriora
IUIaBJIeHHS. JllarpaMu Iu1aBJIeHHS.

Tema 7. KonmuBaHHs Ta XBHJII

Maremarnuauit Tta Qi3uuHuii MadaTHUKUA. [IOHSTTS XBWJIBOBOI'O TIPOIIECY.
[ToB3moBXkHI Ta nomnepevHi xBuil. JloBkrHa XBWIII Ta yacToTa. BiacHi Ta BUMYyIIEH1
KonuBaHHA. Pe3oHaHc. EHepris XBWIbOBOro pyxy. MexaHiyHl XBWIL y CYLUIbBHOMY
cepenoBuIlli. AKycTHKa. YIIBTpa3ByK Ta HOro 3acToCyBaHHs Yy TexHimi. Edekr
Honmepa.

Tema 8. OnTuka

['ecomerpruHa onThkKa. 3aKOHM BIIOWTTA Ta 3ajJoMiIeHHS cBiTia. [lokasHuK
3aJIOMJICHHSI cepeloBHINa. XBUIbOBA ONTHKa. SBuina nudpaxiii, iHTepdepeHIii Ta
mucnepcii citna. [lomspusamis ceitna. Komip ta mosxkuna xBumi. [loHSATTS TIpO
KOTepeHTHE BUNIPOMiHIOBaHHS. JIazepu.

3micToBuii MmoayJib 3. ElekTprKa Ta MArHETHU3M

Tema 9. EslekTpocTaTuka

[TonsTTst enekTpuuHoro 3apsay. OcobIMBOCTI B3a€EMOIIT €EKTPUYHUX 3aPSIiB.
3akon Kynona. Enektpuune mose Ta oro B3aemojis 3 pedoBuHoro. [lomsipuzarris
nienekTpukiB. Enexkrpuyna emuicth. Konmencartopu. HampyXeHICTh €IEKTPHYHOTO
TOJIS.

Tema 10. Enekrpuunuii crpym

EnekTpuuHuil CTpyM mnepmioro Ta Apyroro poxaiB. OCHOBU KJIACHUYHOI Teopii
€JIEKTPONPOBIAHOCTI MeTaliB. [TOHATTS enekTpudaHOoro kojia. 3akon Oma Juist JUISTHKH
KoJIa Ta JyIisl HoBHOTO Koja. Pesucropu. 3akonu Kipxroda.
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Tema 11. Marnerusm

Marnitae nosne. Cuia Amnepa. SIBulle Ta 3aKOH €JIEKTPOMArHITHOI THYKIIII.
AOconmoTHa Ta BIJHOCHA MarHiTHa MPOHUKHICT, pedoBuHHU. [lia-, mapa- Ta
¢depomarnerusm. Ilerns ricrepesuca. KoTymku 1HIyKTUBHOCTI Ta TpaHChOpMaTopH.
Enerpuyni ABUTyHM NOCTIMHOTO cTpyMy. HanpyxeHicTh MaruiTHoro noJjsi. 3akoH bio-
Cagapa-Jlamnaca.

Tema 12. EnlekTpoanHaMika Ta eJIeKTPOMAarHiTHi XBWJIi

3akonn MakcBemia. EnekrpomardiTHe BUNpoMiHioBaHHA. E- Ta H-muionumnwu.
[llkana enekTpoMarHiTHUX XBWiIb. CTaHIapTH NOTYXHOCTI BUIPOMIHIOBAHHS.
JlanbHICTh NOMIMPEHHS €JIEKTPOMArHiTHUX XBUIIb. Pai03B’430K. AHTEHHU.

3micToBuit moayab 4. @izuka apyroi nojoBuHu XX — nmoyarky XXI cr.

Tema 13. ®izuka TBEpAOro TijIa

OcHoBu 30HHOI Teopii TBepaoro Tina. IIpoOBIIHUKHM, [IENEKTPUKUA Ta
HAIIBIPOBIAHUKUA. N-P-TIepeXiJil — OCHOBAa CYYAaCHOI €JEKTPOHIKU. SIBuiie
HaJIITPOBITHOCTI.

Tema 14. Pizuka miaazmMu

Pyx 3apsikeHUX 4acTMHOK B OJIHOPITHUX €JICKTPUYHMX Ta MArHITHUX MOJISX.
[Tonsarts mazmu. Ctynine ioH13alli mwiasmu. Paniyc Jlebas. Jliamaraetusm Iia3mu.
BunpomintoBaHHS CBITJIa TJIa3MOIO.

Tema 15. ®izuka aTomis

SAnpa 1 yactuaku. MosekynsipHi Ta siaepHi cuiau. CrnekTp abCoNMOTHO YOPHOTO
tina. [locrynatu Ilnanka. EHepreTuyHi piBHI e€1eKTpoHIB B aroMi. Monenb bopa s
atoma BoaHto. CmiH. [Ipunnun 3a6oponu [aymi. [lopsimok 3anOBHEHHS €1EKTPOHHHUX
00O0JIOHOK.

Tema 16. KBanToBa ¢dizuxa

[TonsTTss eneMeHTtapHux yacTUHOK. Kiacudikaris eneMeHTapHMX YaCTHHOK.
boze-yactunku 1 gepmi-yacTuHkH. YacTUHKM 13 crmiHOM 1. YacTUHKHM 13 CIIIHOM Y.
Cumerpis Ta 3aKoHH 30epexxenHs. KBapku.
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4. CTpykTypa (TeMAaTUYHUI IUIaH) HABYAJILHOI JMCHUIIIHH

KinekicTs rogun

JeHHa Gpopma

3a04Ha Gopma

3MICTOBI MO 1 TEMU B ‘= g
= B | =
© . H s o = Hos
= Q K = QO H
) = ol 5| 5| & 25
¥ % S\Q| A % < = \Q
o (5} < O o O o < O
) = o > = = (Sl
Mopyas 1
3microBuii MoayJb 1. OcHoBH KiIacu4HOI Qiznku. MexaHika
Tema 1. Beryn o kypey ¢isuku 5 | 2 | - 3 - - - -
Tema 2. PeyoBuna 101 2 | 4 4 - - - -
Tema 3. Knacuuna mexaHnika 101 2 | 4 4 - - - -
Tema 4. PensgTuBicTChKa MEXaHiKa 5 2 - 3 - - - -
Paszom 3a 3smicmosuit mooynv 1| 30 | 8 | 8 | 14 | - - - -
Monyas 2

3microBuii MoayJib 2. OKpeMi po3aiiu KIacH4YHOI Pi3uKH

Tewma 5. ®i3uka rasis 6 | 2 | - 4 - - - -
Tewma 6. ®i3uka pinuH 6 2 - 4 - - - -
Tewma 7. KonBaHHS Ta XBHITI 9 2 | 4 3 - - - -
Tema 8. OnTuka 9 | 2| 4 3 - - - -
Pazom 3a 3micmoeuii modyns 2 | 30 | 8 | 8 | 14 | - - - -
Monayas 3
3microBuii MoayJb 3. EnexkTpuka Ta MarHeTu3m
Tema 9. EnexktpocTaTika 5 2 | - 3 - - - -
Tema 10. Enextpuunuii ctpym 10| 2 | 4 4 - - - -
Tewma 11. Enextpoannamika 9 | 2 | 4 3 - - - -
Tema 12. EnextpomartiTHi XBHII 6 2 | - 4 - - - -
Pazom 3a 3micmoeuii modyns 3| 30 | 8 | 8 | 14 | - - - -
Monyas 4
3microBuii MoayJib 4. @izuka apyroi mojosunu XX — nouarky XXI crt.

Tema 13. ®@i3uka TBEpAOTroO Tija 9 2 | 4 3 - - - -
Tewma 14. ®i3uka mia3zmu 9 | 2| 4 3 - - - -
Tema 15. ®@i3uka atomiB 6 | 2 | - 4 - - - -
Tema 16. KBanroBa ¢i3uka 6 | 2 | - 4 - - - -
Pazom 3a 3micmoeuii modyarv 4| 30 | 8 | 8 | 14 | - - - -

BCbOI'O | 120 | 32 | 32 | 56 | - - - -
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5. Temu npakTHYHMX (JIa0OpPaTOPHMUX) 3aHATH

KinekicTs roauy
Ne Ha3sa Temu
3/n JICHHA | 3a04YHa
dopma | dopma
9 JlaGopaTopHa po6ota Nel. BumiproBaHHs I'yCTHHM TBEPIUX T 4 i
paBUIILHOT OpMH
10 | Jlabopatopna po6ota Ne2. BumiproBanus moayist FOura 4 -
11 | JIaGoparopHa po6ota Ne3. BuBdueHHS 31TKHEHHS KYJIb 4 -
19 JlabopaTopna po6ota Ned. JlocmimKeHHs! KOTMBAaHb MaTEMAaTHYHOTO 4 i
MasiTHUKA
13 | JIaboparopna po6ota Ne5. 3akon Oma 4 -
14 | JIaboparopua po6ota Ne6. 3akonu Kipxrogda 4 -
15 JlaGopaTopHa po6oTa Ne7. 3minHuii cTpyM. OCHOBH poOOTH 13 4 i
€JIEKTPOHHUM ocluiorpagom
16 H§6opaTopHa po6ota Ne8. JlocmimKkeHHs BIIOUTTS 1 3aJIOMJICHHS 4 i
CBITJIA
PA30OM 48 -

6. 3aBaaHHs Ay1A caMocTiiiHOT podoTH

Tema 1. Beryn no kypcey ¢iznku
. ®i3UYHI BETMYMHHU Ta X OAUHUII BUMIPIOBAHHS
2. ®yHaMeHTanbHi1 (pi3nyH1 KOHCTaHTH BeecBiTy

|

Tema 2. PeyoBuna
. TBepicTh Ta METOIM 11 BUSHAUCHHS
. Bunu xpuctaniqHux rpaTok
. MaTemaTtuyHe onucaHHs KpUCTATIUHUX IrpaTok. TeHn3zopu Ta iHaekcu Mimuiepa

LN -

Tema 3. Kitacuuna MexaHika
. 3akonu Kermepa
. MoMmeHT iHepIii
. MOMEHT IMIyJIbCy Ta 3aKOH 30€peKEHHSI MOMEHTY IMITYJIbCY
. Cuia Kopiorica

W N -

Tema 4. PeasiTuBicTChbKa MeXaHika
1. Hocnin Meiikenscona — Mopiii.
. «[Tapagokc OIM3HIOKIBY»
3. OCHOBHI TIOJIOXKEHHSI 3arajbHO1 TeOpil BITHOCHOCTI

N
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Tema 5. ®i3uka rasis
. Hocmimu Toppiuemri
. AniabatHuil iporiec
. Huxn Kapno
. @13u4HI TPUHITUTIY TOJLOTY JiTaka. [limifomHa cuia ta npod ik Kpuia.
. Hucno Maxa

Tema 6. Pizuka piauH
. [lepexiz BiJl TBEPJIOrO arperaTHOroO CTaHy J0 PIIKOro 1 HaBMaKU
. [IuToma Temnora rnjaaBJIeHHS
. Hiarpamu 1iaBieHHS

Tema 7. KosiuBaHHsI Ta XBHJII
. AxycTuka
. ToHATBHICTD 1 TEMOP MY3UYHUX IHCTPYMEHTIB
. YIbTpa3ByK Ta HOro 3aCTOCYBaHHS y TEXHII
. Edpexr Homnmepa.

Tema 8. OnTuka
. [Tonstpu3ariis cBitiia
. BumiproBaHHsI KOHILIEHTpaLli pO3YMHIB 3a JI0NOMOIOI0 MOJISIPU30BAHOIO CBITJIA
. @oToKOIOpUMETDIS

Tema 9. EsnexkTpocTaTtuka
. ExBinoTeHIiaibH1 TOBEPXHI1
. Cer”HeTroeneKTpuKu

Tema 10. ElekTpuyHnii cTpym
. OCHOBH KJIACUYHOI T€OPil EIEKTPOIPOBIAHOCTI METAJIIB
. SIBUIIle HAMIPOBITHOCTI
. MeToa KOHTYpHHUX CTPYMIB
. MeTtop By3710BUX TTOTEHITIAJIIB

Tema 11. Enekrpoaunamika
. EnexTpuuHi 1BUTryHH MOCTIHHOTO CTPYMY
. Hampy>keHicTh Mar{iTHOTO TOJIS
. 3akoH bio-CaBapa-Jlamnaca
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Tema 12. EjrekTrpoMarditHi XBuJii
1. lIkama enekTpoOMarHiTHUX XBWIb. [IpwHIMN mii MOOLIFHOTO 3B’SI3KYy Ta HMOTO
nokoniuuA (2G, 3G, 4G, 5G)

2. HaiinommpeHili TUIA aHTEH

Tema 13. ®dizuka TBepAOro Tija
1. IlpuHumMn A1l HaMiBIPOBIAHUKOBOTO 1012
2. Buay HamiBIpOBITHUKOBUX €ICKTPOPAIIOCTEMEHTIB Ta iX QyHKINT

Tema 14. Dizuka miia3sMu
1. YTpumaHHS 11a3MU MarHiTHAM T0JIEM
2. IlepcieKTUBU BUKOPUCTAHHS TIJIa3MH JJISI TIPOBEJCHHS KEPOBAHUX TEPMOSICPHUX
peakiii

Tema 15. ®izuka aTomis
1. [TopsioK 3alIOBHEHHS €IEKTPOHHUX 00OJIOHOK.
2. Buau enektpoHHUX opOiTanei
3. I'ibpuau3aiiis enekTpoHHUX OpOiTaiell Ta MpUpPoIa XIMIYHOTO 3B’ I3KY

Tema 16. KBanToBa ¢izuka
1. 3akonHu 30epekeHHs Y KBAaHTOB1M MeXaHilIli
2. HeBuznauenicth ['elizenOepra
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/. InquBigyaabHi 3aBIaHHSA
HapuapbHUM TI1aHOM HE TIepeaoadcHi.

8. Meroau HAaBYaHHSA

BuBueHHS mucHMIUTIHN 0a3yeThCS Ha TIOE€IHAHHI TCOPETHUHMX 3aHATH (JISKIiH) 3
NPAKTHYHUMHU Ta JjabdopaTopHUMH. Ha TpakTUYHMX B3aHATTAX CTYACHTH BYATHCS
pO3B’sI3yBaTH TUIOBI (i3WyHI 3a7adi, a Ha JAOOPATOPHUX — MPOBOIUTH (Pi3WMUHI
JOCJIIM Ha 00J1aTHAHHI 3 BUKOPUCTAHHSIM BUMIPIOBAJIBLHUX IIPHUIIAJIIB, ONPAIlbOBYBATH
pe3ynbTaTH BUMIPIOBAHHS Ta IHTEPIIPETYBATH iX.

9. MeToau KOHTPOJIIO

KonTponps ycmimHOCTI BiAOYBa€TbCsl 3a JTOMOMOIOI0 HAMMCAHHS KOHPOJIBHUX
poOIT y BUIJIAMI TECTOBHX 3alMTaHb Ta 3ajlad, a TaKOX 3a JIOMOMOTOI0 3aXUCTY
1abopaTopHUX poOIT.

10. Po3mopiJs 0aJ1iB

[ToToune TecTyBaHHS Ta CaMOCTIHA PoOOTa CyMa
3MiCTOBHUH MOIyIb 1 3MICTOBHH MOJYIb 2 3MicToBUI MOIyIb 3 3MicToBUi MOIyIh 4
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 | T13 | T14 | T15 | T16
-l4a|s5a|5|4alalala|5|aa]a]4a|5]-]60
Jlaboparopuuit Mogyns 1 JlabopaTopHuii MOayib 2 -
JI1 JI2 JI3 J4 JIS JI6 JI7 JI8 -
5 5 5 5 5 5 5 5 40
Pazom | 100
IIIxajga oumiHIOBaHHA
3a mKano Ex3amen 3aimik banu
A BigMiaHO 3apaxoBaHO 90-100
B 82-89
obpe 3apaxoBaHO
C Jloop P 74-81
D 3 . 3 64-73
aJI0BUIBHO apaxoBaHO
E A P 60-63
FX 0 ) He 3apaxoBano 35-59
€3aJI0BIJILHO
F A He 3apaxoBano 0-34
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11. PexomeHnaoBaHa Jiiteparypa
Ocnoena nimepamypa

1. Bonosux II.M. ®izuka: Jlns yniBepcutetiB. — K., Ipmine: Ilepyn, 2005. —
864 c., 1. ISBN 966-569-172-4

2. Kypc 3aranphoi ¢i3uku. HapuanbHuil MOCIOHMK JjIsi BHUIUX HaBYAIBHHX
3aknaniB. / KapmasiuB.B., Cemeneys B.B. - K.: Konnop, 2016. -786 ¢

3. @i3uka Ui yHIBEpCUTETIB: MiApyIHuK 3 ¢izuku SAura 1 Opiqmana (Addison
Wesley Logman Inc.), 1516 ctop. /3arBepmkeHo MiHICTEPCTBOM OCBITH 1 HAayKH
VYkpainu sK TAPYYHUK Ui CTYACHTIB BHUIIUX HABYAJIBHUX 3aKJIaiB (JUCT
MinictepcTBa ocBiTh 1 Hayku Ykpainm Bim Nel/11-3155). Pexum pgocrtymy:
https://nautilus.com.ua/download/brief physics.pdf

4. R. P. Feynman, R. B. Leighton, M. Sands - The Feynman Lectures on Physics
(in 3 Vols) — Addison-Wesley Publishing Company, Inc. — 1963-1965.

Jlonomixcua nimepamypa

1. Yonnan I1.11. ®izuka: [linpyunuk — K.: Buma mkona, 2004. — 567 c.,i1. ISBN
966-642-249-2

2. bywox I'.®@., Jlesanooscexuii B.B., Ilieeno I.®. Kypc ¢i3uxku: Hapu.
nociOHukK: y 2 kH. 2-re Bu. — K.: JIubias, 2001. — ISBN 966-06-0084-4

3. Caoosuti A.L, Jleca FO.I'. OcHoBu I13UKH 13 3ajlayaMH Ta MPHUKIATAMHU X
po3B’s3yBanHs: HaBu. mociOnuk. — K.: Konmgop, 2003. — 384 c. ISBN 966-06-0807-4

4. Iloniwyyx A. Il. ®izuxa. KonuBanns 1 xBwii: HaB4y. mociOnuk / A. II.
[Momimyx,I1. 1. Yepnera, b. ®. Jlaxin; 3a 3ar. pen. npod. A. I1. [Tomimyka. — Bup.3-
€., sunp. 1 gorn. — K.: HAYVY, 2017. — 220 c.

5 @izuka. Enextpuka 1 marHetusm: HaBd. mocionmk / A. II. Tlomimgyk IT. I

UYepnera, b. ®@. Jlaxin, C. JI. Makcumog; 3a 3ar. pea. npod.A. I1. Ilominryka. — K.:
HAY, 2016. — 340 c.
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12. Indopmaniiini pecypcu B InTepHeri

https://phet.colorado.edu/uk/simulations/filter?subjects=physics&type=h
tml&sort=alpha&view=grid - IuTepakTHBHI OHIAWH-CUMYIATOPU
pPI3HOMaHITHUX (I3UYHUX TPOIECIB Ta SIBUII 3 MOXJIHUBICTIO 3aJaHHS
MOYATKOBUX YMOB Ta BUMIPIOBaHHS (pI3MYHUX IMapaMeTPiB
http://www.virtulab.net/index.php?option=com_content&view=section&
layout=blog&id=5&Itemid=94 — Onucanus 0araTbox (i3HYHUX SBHII[ Ta
JIOCJIIIIB, IX HA0YHA JeMOoHcTpallis 3 BukopuctandsiM Adobe Flash Player
https://ocw.mit.edu/courses/physics/ — Ilepenik KypciB 3 pi3HHX PO3ILTIB
¢13uxu Big MIT (Maccauycercbkuii TexHONMOT1YHUM 1HCTUTYT, CLITA)
https://www.classcentral.com/subject/physics — Ilepernik BUTbHHX KypCiB
3 PI3HUX PO3/LUTIB (BI3UKHU BiJl PI3HUX BUIIUX HABYAIBHHUX 3aKJIAJIB CBITY
(cranoMm Ha 2021-i1 pik nepenik HapaxoBye 534 Kypcu)
https://www.khanacademy.org/science/physics — Kypc ¢i3ukun Bin
Axanemii XaHa



https://phet.colorado.edu/uk/simulations/filter?subjects=physics&type=html&sort=alpha&view=grid
https://phet.colorado.edu/uk/simulations/filter?subjects=physics&type=html&sort=alpha&view=grid
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
https://ocw.mit.edu/courses/physics/
https://www.classcentral.com/subject/physics
https://www.khanacademy.org/science/physics



