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1. Onuc HABYAJIBLHOI AUCHUILTIHA

HaiimenyBanHs
MOKa3HUKA

["anmy3p 3HaHB, CIICHIATBHICTS,
OCBITHS MPOTpamMa, piBeHb
BUIIOI OCBITH

XapaKkTepucTHKa
HABYAJIBHOI JUCIUTLTIHU
(Oenna ghopma naguanms)

KinpkicTh KpeauTiB — 5

Kinbkicte MomymiB — 2

Kinpxicth 3MiCTOBHUX
MOMYJIiB — 2

[nnuBinyanbHe 3aBIaHHs
HEMae

3arajyibHa KiJIbKiCTh TOAUH

—80/150

KinpKiCTh THOKHEBUX
TOJIMH ISl ICHHO1 (popMu
HaBYaHHS:

ayAUTOpHUX — 3,5
caMoCTiHHOT poOOTH
cTyneHra — 4

I'amy3i 3HaHb:

14 EnexrpuuHa iH)XKeHepisl,
17 Enexrponika, aBTOMaTu3alis ta
€JIEKTPOHHI KOMYHIKaIl

CreniajgbHocTi:

141 EnekTpoeHepreTuka,
SIIEKTPOTEXHiKa Ta eICKTPOMEXaHiKa,
174 AsroMarm3ariis, KOMII IOTEPHO-
IHTErpOBaHi TEXHOJIOTII Ta
pobororexHika, 175 Indopmariiito-
BUMIPIOBAJIbHI TeXHOJ0ri1, 176 Mikpo-
Ta HAHOCHUCTEMHA TEXHIKa

OcsiTHi nporpammu:

Kowmn’rotepHo-iHTerpoBaHe YIpaBITiHHS
B eHepreTuii, KoM’ rorepHo-

IHTErpOBaHI TEXHOJOIIYHI IIPOIIECH 1
BUPOOHUITBA, MEHEKMEHT IKOCTI
TOBapiB Ta nmocyuyr, Mikpo- 1a
HAHOCHCTEMHA TEXHIKa

PiBenn BHuIoi ocBiTn:

nepmmi (0akaJgaBpcbKHid)

O060B’sA3K0Ba

HaBuaiabHuii pik

2024/2025

Cemectp

2-i

.JIeKui'l'*

40 roguH

IIpakTnyHi, ceminapcbki

.)IaﬁopaTopHi*

40 roanu

Camocriiina pobora

70 roquH

Bua koHTpOJIIO

MonynbHUNA KOHTPOJIb,
3aJ1K

CniBBIZHOLIEHHS KUIBKOCTI FOJIMH ayAUTOPHUX 3aHATh 0 CAMOCTIHHOI pOOOTH CTaHOBUTD:

80/70.

AyIuTOpHE HaBaHTaXEHHA MoXke OyTH 3MeHIIeHe a0o 301IblIeHe Ha OJHY TOJUHY 3aJeXKHO BiJ

PO3KJIaly 3aHSTh.




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIHUILTIHHA

MeTta BUBYeHHsI: (OpPMYBaHHS Yy CTYAEHTIB OCHOB TEOPETHYHOI MiATOTOBKM B oOyacTi (isuku Ta
HAJIaHHS CTYJCHTaM HaBHYOK IPABHIBHOTO PO3YMIHHS MEX 3aCTOCYBaHHS ()i3WYHUX IOHATH, 3aKOHIB Ta
Teopiil, M0 T03BOJINTH MAHOYTHIM IIPOTpaMicTaM 30pIEHTYBATUCH B MOTOLI HAYKOBOI Ta TEXHIYHOI iH(pOpMaii,
(dopMyBaHHS y HUX HAYKOBOTO MipKYBaHHS i IIMPOKOTO CBITOTJISIY JUIS PO3B’3aHHS PI3HOMAHITHUX 3a/1a4 Y
NPAaKTUYHIN AisUTEHOCTI 32 paxom.

3aaannsi. ¢GopMyBaHHS y MalOyTHIX (paxiBI[iB 1HXKEHEpii MPOrpaMHOTO 3a0e3MeUeHHs MPAKTUIHUX
HABUYOK 3aCTOCYBaHHS (DI3MYHMX 3aKOHIB Ta TEOPiH Ui PO3B’A3aHHSA 3ajady, [0 BUHUKAIOTH y NpodeciiiHii
TISUIBHOCTI.

3riiHO 3 BUMOTaMHU OCBITHBO-TIPO(ECiitHOT porpamMu 3100yBadiB BUIO] OCBITH MOBHHHI JOCATTH TaKUX
KOMIIETCHTHOCTEI

31aTHiCTh 10 aOCTPaKTHOTO MUCJICHHSI, aHATI3y Ta CHHTE3Y.

3aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAITIsX.

31aTHICTD BYMTHUCS 1 OBOJIOIBATH Cy4YaCHUMH 3HAHHIMH.

31aTHICTH A0 MOLIYKY, 0OpOoOJIeHHs Ta aHamizy iHpopMaIlii 3 pi3HUX JKEepe.

31aTHICTD 3aCTOCOBYBATH (DyHIAMEHTAIbHI 1 MDKIMCUMIUTIHAPHI 3HAHHS Ul YCHIIIHOTO PO3B’S3aHHS

3aBJaHb iHXKEHEPil IPOrpaMHOro 3a0e3MeUeHHs.

3/1aTHICTh OIIHIOBATH 1 BPaXOBYBaTH €KOHOMIYHI, COIiaIbHI, TEXHOJIOT1YHI Ta €KOJIOTIYHI YNHHUKH, IO

BILJIUBAIOTH Ha cepy NpodeciitHoi JiSITbHOCTI.

31aTHICTH JI0 AJITOPUTMIYHOTO Ta JIOTIYHOT'O MUCIICHHS.

IIporpamui pe3yibTaTH HABYAHHS:

AHauizyBaTH, IUJIECTIPSIMOBAHO INyKaTH 1 OOMpaTH HEOOXiJHI JUIsl BUPIMICHHS NpoQeciiiHuX 3aBIaHb

iH(pOopMaLiiHO-TOBIIHUKOBI PECypCH 1 3HAHHS 3 ypaXyBaHHSIM Cy4aCHHUX JOCATHEHb HAYKHU 1 TEXHIKH.

3HaTH 1 3aCTOCOBYBATH BIIMOBIIHI MATEeMAaTUYIHI MMOHATTS, METOJIU JOMEHHOTO, CHCTEMHOTO 1 00’ €KTHO-

OpIEHTOBAHOT'O aHAI3y Ta MATEMATUYHOTO MOJICITFOBAHHS 111 PO3POOKH ITPOrPAMHOTO 3a0€3IeYCHHSI.

[IpoBomuTH mTeEpennpoeKTHE OOCTEXKEHHsS MpeaMeTHOI o0nacTi, CHCTEMHHH aHami3 00’eKTa

MIPOEKTYBaHHS.

MiRaucUMILTIHAPHI 3B SA3KM: JUCHMILTIHI nepeayoTh Kypeu «JliHilfiHa anrebpa Ta aHamiTHYHA
TECOMETPIS.

3. IlporpaMa HaBYAJIbLHOI AUCHUILIIHU

3MicToBHHN MOAYJIb 1. MexaHika, MOJIeKYJIAPHA (izKka Ta TEPMOANHAMIKA

TEMA 1. Mexaniunuii pyx. Kinematuka ta Ainnamika MarepiajibHol ToukH. JluHaMika mocTynajibHOro
PYXy a0COJIIOTHO TBEPAOro Tija.

MexaniuHuil pyx gk Hainpocrima ¢popMma pyXy Matepii. YIBIEHHs PO BIACTUBOCTI IPOCTOPY Ta yacy,
1110 MOKJIAZICH] JI0 OCHOBHU KJIaCM4HOI MexaHiku. Di3uyHi MoJieNni: MaTepiaibHa TOUKa, aOCOIIOTHO TBEPJIE TLI0
Ta cyluibHe cepenoBuile. KiHeMaTH4HI XapakTEpUCTUKH pPyXy TOYKH: pajllyc-BEKTOp, IIBHJIKICTh Ta
MPUCKOPEHHS SIK MOXIJHI pajaiyca-BeKTopa 3a dacoM. HopmasnbHe 1 TaHreHUiajgbHe MpHCKopeHHs. Paniyc
KPUBHHU TpaekTopii. 3a1adil KIHEMaTHUKU 1 OCHOBHI METOAM X PO3B A3KY.

JluHaMmika marepiajibHOI TOYKH 1 aOCOJIIOTHO TBEPJOro Tija. 30BHINIHI Ta BHYTpIlIHI cuid. pyruit
3akoH HproToHa B yHIBepcanbHIM Ta audepeHiianpHid popmax. OCHOBHA 3a7a4a JUHAMIKH Ta MPUHITAIIOBA
cxema ii po3B‘a3Ky. LleHTp Mac MexaHIYHOI CHCTEMH Ta 3aKOH Horo pyxy. 3akoH 30epeXeHHsS IMIYJIbCY SK
(dbyHIaMeHTaIbHUN 3aKOH MPHUPOJIH, 1110 BUIUIMBAE 3 OAHOPIAHOCTI MPOCTODPY.



TEMA 2. KinemaTuka Ta AnHaMika 00epTajabHOIro pyxy Tijaa.

EnemeHTH KiHEMaTHKH 00EpTaJbHOTO PyXy aOCOIOTHO TBEPIOTO Tijla: BEKTOPH €IEMEHTapHOIO KyTa
MOBOPOTY, KYTOBOi MIBHJIKOCTICTI Ta KYTOBOTO IPUCKOPEHHS. 3B'S30K MOMDK JIHIHHMMH Ta KyTOBHMHU
MIBUAKOCTSIMA ¥ TIPHCKOPEHHSMH TOYOK Tijla. MOMEHT CHJIM BiJHOCHO HEPYXOMOI TOYKH. MOMEHT CHIIH
BITHOCHO oci 00epTaHHA. MOMEHT iMIyJIbCy MaTepialbHOI TOUKH TijIa BIIHOCHO HEPYXOMOi TOUKH. OCHOBHE
PIBHSHHS AMHAMIKH 00€PTOBOTO PyXy TBEPAOro TiJIa BITHOCHO HEPYyXoMOi oci. MoMeHTH iHepIii TiT IpocTol
bopmu (kinbls, AUcKy Ta cTprkeHs). Teopema Llreitnepa. PoGota nmpu obeproBomy pyci. Kinernuna eneprist
TiNa, MO 00epTaeThCs, Ta TiNA, IO KOTUTHCA. 3aKOH 30€pEeKCHHS MOMEHTY IMITYJIbCYy Ta HOTO 3B'SI30K 3
130TPOMHICTIO TIPOCTOPY.

TEMA 3. MexaniuHa eHeprisi, po6oTa Ta noty:xHicts. IloTenuiaabHi cuiosi moJs.

Enepris sik yHiBepcalibHa Mipa pisHOMaHITHUX (GOpM pyXy i B3aeMoii marepii. PoboTa 3MiHHOT cruH 1
il BUpa3 uepe3 KpuBomiHidHUH iHTEerpan. [loTyxHicTe. KiHeTHuHa eHepris MexaHIYHOT CUCTEMH Ta ii 3B'I30K 3
po0OOTOIO0 30BHIIIHIX Ta BHYTpimHIX cwi. Ilome, sk ¢opma Marepii, mo 3a0e3medye CHIOBI B3a€MOII.
[TorenmianeHi cuioBi moisiss. KoHcepBaTHBHI Ta HEKOHCEPBATHBHI CHJIM. YMOBa MOTEHIIAILHOCTI CHIIOBOTO
nosist. [loTeHIianbHa eHeprist MaTepiadbHOI TOYKH Y 30BHILIIHBOMY CHIJIOBOMY IO 1 3B'SI30K €HEPrii 3 CHIIOKO, sIKa
7€ Ha MaTepiaibHy TOYKY 3 00Ky moist. [loreHIianpHa eHeprist cUCTeMH Tid. 3aKoH 30€peKeHHS MEXaHiuyHOi
e”eprii. J{ucunaris eHeprii. 3akoH 30epeKeHHsI €HEPTii, SIK MPOSIBICHHS OJTHOPITHOCTI Yacy.

TEMA 4. MexaHi4Hi KOJTMBaHHSA Ta XBHJII y IPY’KHUX CepelOBHIAX.

KomuBanpauii pyx Ttouku. [apMoHiIUHI MexaHiyHI KonmBaHHS. KiHeMaTHuyHI XapaKTEpPUCTHUKU
TapMOHIYHUX KOJIMBaHb. JloJjaBaHHA TapMOHIYHUX KOJIMBAaHb OJHOrO HampsAMKy. lIpyxuHHMH, Qi3uunHuil ta
MaTeMaTHYHUN MasTHUKHU. [ludepeHmianbHe piBHSIHHA BITbHHX HE3aTyXalOUMX KOJHMBAHb 1 HOTO pPO3B'S30K.
Enepris rapMOHIYHUX KOJIUBaHb.

HudepenmianbHe pIBHSIHHA 3aTyXalOUuWX KOJMBaHb 1 Horo po3B'a3ok. KoedimieHT 3aryxaHHS.
Jlorapudmiunuii nekpemeHt 3atyxanHs JudepeHiianbHe piBHSIHHS BUMYIICHUX KOJHBaHb 1 HOTO PO3B'A30K.
Awmmutityna Ta ¢a3a BAMYIICHUX KOJIMBaHb. MeXaHIYHHIA Pe30HAHC.

XBUIbOBI Mpolecy. MexaHi3M YTBOPEHHsI MEXaHIYHUX XBHWJIb B MIPYKHUX cepenoBuinax. [To3mosxkHi Ta
nonepeyHi XBwii. PiBHsHHS O1Ky4uoi XBuiIi. JloBkMHA XBUJIl Ta XBUJIBOBE YUCIIO. XBUIbOBE pIBHAHHA. PazoBa
HIBUJIKICTh XBWJIb. [ 'yCTHHA MMOTOKY €Heprii XBUII.

TEMA 5. MoJiekyJIsSIpHO-KiHeTHYHA Teopisi ifeajIbHOI0 rasy.

Tennosuit pyx. Posnozain Ineanbuuii raz. Tuck razy ¢ TOYKH 30pYy MOJIEKYJISIPHO-KIHETHYHOI TEOPIi.
I'onoBHE pIBHSAHHS MOJIEKYJIIPHO-KIHETMYHOI Teopii igeanbHOro rasy. Posmoain MakcBena Moiekyn 3a
abcomoTHUMH 3HaueHHAMH mBHAKOCTl. [locming Ilrepna. ImoBipHa, cepeans apudmernyHa Ta
CepeIHbOKBaIpaTUYHA LIBUAKOCTI TEIUIOBOTO pyXy Mosiekyn. CepeqHe YMCo 31TKHEHb Ta CEpeHs JTOBKHUHA
BUIBHOTO TpoOiry Mosekyn. CepenHs KIHETMYHA €HEpris MOCTYMaTbHOTO PyXy MOJEKYNIl. MosekymsipHo-
KIHETUYHE TIyMadyeHHs TEepMOAMHaMI4HOI TemmnepaTypH. KijgbKiCTh CTyNEHIB BUIBHOCTI MOJEKYIH. 3aKOH
PIBHOMIPHOTO PO3MOJUTY €Heprii 3a CTYyNEeHSMHU BUIBHOCTI Moiekynl. bapomerpuuna ¢opmyna. Posmozin
BosbiiMaHa - po3no/isl MOJIEKY y MOTEHLIaTbHOMY 101

TEMA 6. Ilepiuii Ta 1pyruii 3aKOHH TePpMOJIMHAMIKH.

TepmoaunaMiuHa cucreMa. PiBHOBakHUH cTaH cucteMu. PiBHOBaxkHuX mporec. PoGora cuctemu Ta
KUIBKICTh TeIIoTH. BHyTpimHA eHepris cucremu. [lepmmii 3akoH TepMOoAMHAMIKU. BUKOpHCTaHHS mepHioro
3aKOHY TEpMOJMHAMIKH B aHaii31 130MpOLECiB B i7IeabHOTO Tra3y. TernoeMHiCTh. 3aJIeXkKHICTh TEMI0EMHOCTI
imeanpHOTO Ta3y Bix tumy mnporecy. @opmyna Maepa. O6opoTHi Ta HeobopoTHI mporiecu. KomoBuii mporiec
(ko). TemmoBi aBuryHu ta xomonwibHi Mamuuu, ix KK, Huxn Kapro, KK muxmy. [pyruit 3axoH
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tepmoanHamiku. HepiBaicte Kitaysiyca. 3Benena kibkicTh TeruioTd. EHTpomis. EHTpomis imeanbHOrO Tasy.
CraTucTHYHE TIYyMAaUyeHHs JAPYroro 3aKOHY TEPMOIMHAMIKH.

TEMA 7. EnekTpocTaTu4He 1oJie y BAKyyMi.

3akoH 30epexeHHs eNeKTPUYHOro 3apsay. Enexrpuune none. [puniun cynepno3umnii noxiB. OCHOBHI
XApaKTEPUCTUKH €JIEKTPOCTATUYHOIO IOJs - HAIPYKEHICTh Ta NOoTeHuian. HampyxkeHicTh K Tpali€eHT
noTeHmiany. Po3paxyHKu eIeKTpoCTaTHUYHUX MOJIB 3a MeTonoM cymneprnosuiii. [Tone aunons. [lotik BekTopa
HaNpy>KEHOCT1 eIeKTpu4yHoro nois. Teopema ['ayca 11 eIeKTpOCTaTHUHOIO MOJS Y BaKyyMi. 3aCTOCYBaHHS
teopemu ['ayca mnst po3paxyHKy eneKTpoctarndHux mouiB. OCHOBHA 3ajada €IeKTPOCTATHKU 1 cxema ii
PO3B‘SI3KY.

TEMA 8. IlocTiliHU# eJIEKTPUYHHH CTPYM.

[MocTiliHnil eNeKTPUUHUIN CTPYM SIK SBHUILE TEepeHOCY. XapaKTEPUCTHKU Ta YMOBH iICHYBaHHS CTPyMY.
3akonn Oma Ta [[xoynsa-Jlenna B nudepenmianbhii Gopmi. 3akoH Oma B iHTerpayibHiM ¢opmi. PizHuIs
MOTEHIliaiB, EJeKTpopylIiiiHa cwia, cmaa Hanpyrd. 3akoH Owma Ui HEOZHOPITHOI JUISTHKH —KOJa.
Posranyxeni enextpuuni xkona. [Ipasuna Kipxroda.

Moayas 2

3micToBHUM MOoaVJIb 2. EjdekTpoaunamika. Ontuka. EJ1eMeHTH KBAHTOBOI MeXaHiKH

TEMA 9. MarnitTHe moJie eJIeKTPUYHOIO CTPYMY.

Maruitae nosne. Jliss MarHiTHOro moJisg Ha MPOBIAHUK 31 CTPyMOM, 3aKOH Amrepa. MarHiTHa iHAYKIIis.
3akoH MarsiTHe mMoyie eNeKTpUYHOro cTpyMy. 3akoH bio-Camapa-Jlamutaca Ta HOro BHKOPHCTaHHS JUIS
PO3paxyHKIB MarHiTHUX MOJiB. MarHiTHUI MOMEHT BUTKA 31 CTpyMOM. MarHiTHa B3a€MO/isl CTPYMiB.

TEMA 10. Pyx 3apsjeHNX YaCTHHOK Y MarHiTHOMY IOJIi.

Cuna Jlopenna. Pyx 3apsyikeHMX YaCTUHOK Y MAarHiTHOMY IOJli. BU3HAaueHHS MUTOMOrO 3apsay
qacTUHOK. Mac-cnektpometpis. [IpuHumn Aii MiHIRHUX Ta MUKITIYHUX TPUCKOPIOBAYIB 3aps/KEHUX YACTHHOK.
Huknorpon. CunxpotrpoH. CunxpodazotpoH. Edextr Xona. Pyxnusicts 3apsaiB. MI'JI - reneparop.
MarneTpoH.

TEMA 11. SIBuine ejieKTpOMarHiTHOl iHAyKuii.

Maruitauii notik. Teopema ["ayca /151 BeKTOpa MarHiTHO1 1HAYKLII. SIBUILE €JI€KTPOMArHiTHOI 1HIYKIIi
(mocminn dapajnes). 3aKOH €JIEKTPOMArHiTHOI IHAYKLIT Ta OTPUMAaHHS HOro i3 3aKoHy 30€peXeHHs eHeprii.
[IpaBwmiio Jlenua. SBuie camoinaykiii. IHaQykTUBHICTE. EHEpris cucteMu nmpoBiIHUKIB 31 cTpyMoM. O0'emMHa
I'YCTHHA €Heprii MarHiTHOTO MOJIs.

TEMA 12. MarnuirHe noJse y pe4oBuHi. Marnetuku

MaruitHe none y peqyoBuH1. Mikpo- Ta MakpocTpyMu. MarHiTHi MOMEHTH aToMiB. ['ipoMarHiTHe BiIHOILIEHHS.
Crin.

Hamarniuenicts. TeopeMa npo nupkysnsiiro HamarHiuenocti. Hampyxenicts marniTHoro noiisi. Teopema mpo
LUPKYIALII0 HAIPY>KEHOCTI MarHiTHOTO TOJIS.

Bumn marnerwkiB. MarHiTHa CHOpUHHSTIMBICTG PEYOBHMHHU Ta ii 3aJ€XKHICTh BiA TeMmmeparypu. MarHiTHa
MIPOHUKHICTh CepeI0BUILA.

CunbHi MarHetuku: depo-, pepi- Ta antipepomarneTuku. KpuBa HamarHidyyBaHHsA. MarHiTHUH TicTepesuc.
Homenu. Touku Kropi 1 Heenst. CriiHoBa nmpupo/ia CUIBHOTO MarHETU3MY.

TEMA 13. Intepdepenuis i nudpakuis cBitia.
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Iarepdepenmis cBitia. MOHOXpOMAaTHYHICTh Ta KOTEPEHTHICTh CBITJIOBUX XBUJIb. METOIU OJIep>KaHHS
KOTePEHTHUX JDKEpEeN CBITIA. YMOBU MJCHICHHS Ta OCTA0JCHHS IHTEHCHBHOCTI CBITJIIOBHX XBWJIb NpHU
iHTepdepentiii. OntuyHa oBXKHWHA Xoay. Po3paxyHOK i1HTep(hEpeHIINHOI KapTHHH BiJl JBOX KOT'€PEHTHHX
IDKEpelt.

Hudpakmis ceitna. [punmun [rolirenca-®penens. [IpsMoniHiliHe MOmMpeHHs! CBiTIa. MeTon 30H
@penens. Pammyc 30 @penens. [Audpakuis Ppenens Ha Kpyriomy oTBopi Ta aucky. Judpaxuis
®paynrodepa Ha miIMHI Ta AU pakmiiHuX rparax. Jdudpakiiis peHTreHiBcbkux npoMeHiB. @opmyna Bymisda-
bpera.

TEMA 14. TenioBe BUNIPOMiHIOBAHHSI.

TemnioBe BUMpOMiHIOBaHHS. EHepreTnyHa CBITHICTh Ta CHEKTpajbHA I'yCTUHA €HEPIeTUYHOI CBITHOCTI.
[TornuuanbHa 3AaTHICT Tina. AOCOMIOTHO YopHe Tino. 3akoH Kipxroda ans TerioBoro BUIPOMiIHIOBaHHS.
3akon Credana — bompumana. Po3moxin eHeprii y cHekTpi BUIPOMIHIOBaHHsI aOCOIIOTHO YOPHOTO Tijia.
3aKkoHU 3MillIeHHS 1 BUIIpOoMiHIOBaHH: Bina.

KsanToBa rinore3a ta ¢opmyna Ilmanka. Otpumanns 3akoHiB Credana — bompumana ta Bina 3 gopmynn
[Tnanka. di3uyHI OCHOBU ONTHYHOI MipOMETPIi.

TEMA 15. KBaHTOBi BJ1aCTHBOCTI CBiTJIA.

3oBHINHIN doToedekT Ta ioro 3akoHu. DoTonu. PiBHsAHHA ElfHITeliHA A7 30BHIIIHBOTO (poTOE(DEKTY.
Maca Ta immynsc gortona. Tuck cBitna. Jocniau Jlebenera. KopmyckynsipHe Ta XBUIbOBE TOSICHEHHS THCKY
ceitina. Edexr Komnrona ta #oro Teopis. JliajJekTHuHa €HICTh KOPITYCKYJISIPHUX Ta XBUJIbOBUX BJIaCTUBOCTEH
€JIEKTPOMArHiTHOTO BUIPOMiHIOBAHHSI.

TEMA 16. EsleMeHTH KBAHTOBOI MEeXaHiKH.

[imote3za ne bpoitng. Judpakiis enexkTpoHiB, MPOTOHIB Ta HEUTpoHiB. KopmycKynspHO-XBUIbOBUN
nayanizM 4acTuHOK. CIiBBITHOUICHHS HEBH3HAYCHOCTEW SK TPOSIB KOPITYCKYJSPHO-XBUJIBOBOTO Iyalli3My
MIKpOCBiTY. XBUIbOBa QYHKIS Ta i cTatuctuyHe TiiymadeHHs. PiBusuus lpeninrepa. CramionapHuii cTaH.
YacTrHKa Yy OTHOBUMIpPHIN NOTEHIIabHIN siMi. KBaHTYBaHHS eHeprii YaCTHHKH.

MonyJbHUI KOHTPOJIb



4. CTpyKTypa HABYAJBHOI IMCIUATLIIHA

KinpkicTs rogua
HasBa 3MicTOBHOTO MOJYJIS 1 TEM VY CBOTo V ToMy umcIi
| c 1a0. C. p.
1 2 3 4 5 6
Moayas 1
3microBHmii MoayJsb 1. EnekTpomarditHe noJie. EjlekTpoMarHiTHi XBuJIi.
Tema 1. Mexaniunwuii pyx. Kine- 8 2 - - 6

MaTHKa Ta TWHAMiKa MaTepiaib-HOi
ToukH. JlMHaMiKa MOCTYMaab-HOTO
pPyXy abCOIOTHO TBEPJOTO Tija.

Tema 2. Kimematnka Ta JguHaMIKa 16 4 - 6 6
00epTabHOrO PyXy TiJa.

Tema 3. MexaHiuHa eHepris, podoTa 7 2 - - 5
Ta MOTYXHICTh. [[oTeH-111aIbH1 CHUITOBI
OJISL...
Tema 4. MexaH14H1 KOJIMBaHHS Ta 10 2 - 4 4
XBWJI Y TIPY>KHUX CEPEIOBUIIAX.
Tema 5. MosekyisipHO-KIHETHYHA 10 2 - 6 2
TEOpis 1I€aJIbHOTO Ta3y
Tema 6. [lepmuii Ta 1pyruii 3aK0OHU 7 4 - - 3
TEPMOJIMHAMIKH.
Tema 7. Enextpoctatuune noie y 8 2 - 2 4
BaKyyMI
Tewma 8. [TocTiHUN €1EKTPUUHHIMA 8 2 - 2 4
CTPYM.
MonyabHUl KOHTPOJIb - - - - -
Pa3oM 3a 3MiCTOBHUM MoyJieM | 74 20 - 20 34
MopayJs 2

3micToBHmii Mmoay.ab 2. EjJekTpoauHamika. EjjeMeHTH KBAHTOBOI MEXaHIKH.
TEMA 9. Marnithe noJie 14 4 - 4 6
€JICKTPUYHOTO CTPYMY.
Tema 10. Pyx 3apsmxkeHUX 4aCTHHOK 9 2 2 5

Yy Mar"iTHOMY HOJII.

Tewma 11. SIBuie enexTpomMartiT-HoO1 10 2 - 4 4
THAYKIII.
TEMA 12. MarsitHe noJe y 10 4 - 2 4

peyoBrHI. MarHeTHKH.

Tema 13. InTepdepentris 1 qudpaxiis 8 2 - 2 4
CBITJIA.




TEMA 14. Temmose 9 2 2 5
BUIIPOMIHIOBaHHSI.
Tema 15. KBaHTOBI BJIaCTUBOCTI 8 2 2 4
CBITJIA.
Tema 16. EnemMenTr KBaHTOBOI 8 2 2 4
MEXaHIKH
MonyabHUI KOHTPOJIb - - - -
Pazom 3a 3MiCTOBHUM MoOJTyJieM 2 76 20 20 36
¥Ycboro roguH 150 40 40 70
InauBigyanpHe 3aBIaHHS - - - -
¥Ycboro roguH 150 40 40 70
5. TeMu ceMiHAPCHLKHUX 3aHSATh
He nepenbaueno.
6. Temn NMPpaKTUIHUX 3aHATDH
He nepenbaueno.
7. Temu 1a00paATOPHUX 3AHATH
Ne KinbkicTs
Hasga temu
n/n TOIUH
Mexanika
1 | lledTpanbHuii NpyXKHUH yaap KyJb.
2 | BuBueHHS HENPY>KHBOTO 3ITKHEHHS TiJI.
3 | IlepeBipka OCHOBHOTO 3aKOHY JWHAMIKM OOEPTATLHOTO pPYyXy 3a
JIOTIOMOT010 XpecTonoiioHoro MasatHuka O6epoexa.
4 | IlepeBipka 3akoHY 30epeXeHHs €Heprii Ta BHM3HAYEHHS MOMEHTY
1Hep1ii TiJ1a 32 JONOMOI0l0 MassiTHUKa MakcBera.
5 | Bumip MomeHTy iHepuii Bajia i CUJIM T€PTs B OIOPI.
6 | BusHaueHHs MOMEHTY iHepHii TBEpAOTO Tila 3a METOJO0M
KPYTHJIbHUX KOJIUBaHb.
7 | BuBueHHs 3aJ€KHOCTI MOMEHTY 1HEpLii TuLIa BiJ IOJOXKEHHS OCl
o0epTaHHsL.
8 | Bumip MoMeHTYy iHepuii Kojeca 3a METOJIOM KOJINBaHb.
9 | Bu3HayeHHA IIBUAKOCTI KyJi 3a JIOTIOMOTO0  OaliCTHYHOTO
MasITHUKA.
10 | Bu3HaueHHS IPUCKOPEHHS CHUJIM TSDKIHHS 32 JIOTIOMOTO0 (pi3HuHOTO
MasITHUKA.
11 | 3racaroui KpyTUJIbHI KOJIMBAaHHSA Ta X 3aKOHOMIPHOCTI.
12 | Bumip mBHIKOCTI 3BYKY B MOBITPi 32 METOJIOM CTOSYMX XBHJIb.
13 | Bumip mBHIKOCTI 3BYKY B MOBITPI 32 METOJIOM 3MillleHHS (as3.
14 | BuB4YeHHS CTOSYUX XBWIb B TOPH30HTAIBHIN CTPYHI.
15 | Bu3HaueHHS MBUIKOCTI 3ByKY B METajlaX 32 METOJOM CTOSIYMX XBUJIb

B npuiami Kynnra.

3 maHoro nepeniky OyJe HaJJaHO ojHa JabopaTopHa poboTa




Mousexkyasipaa ¢gizuka i TepMoauHamMika

16 | Busnauenns xoedinieHta audysii moBiTpsl.

17 | BuznauenHss koedilieHTa BHYTPIIIHBOTO TEPTA  MOBITPA 3
JIOTIOMOTOF0 KaMiJIsIPHOTO BICKO3UMETPA.

18 | BuznaueHHs koedillieHTa BHYTPIIIHHOTO TEPTS PIAMHU 332 METOJIOM
Crokca.

19 | BuznauenHs koedimieHTa B'S3KOCTI pPIIMHU 3  JTIOIIOMOTOIO
KalllJISIPHOTO BICKO3UMETpA.

20 | Bu3HaueHHs BIJHOIICHHS MOJISIPHMX TEIUIOEMHOCTEH ISl TOBITPS
merogoM Kiiemana-/lezopma.

21 | BusHaueHHsS IIBUAKOCTI 3BYKY W  BIIHOUIEHHS  MOJISIPHHUX

TEIIOEMHOCTEH JJIA HOBiTpSI MCTOOOM CTOAYNX 3BYKOBHX XBUJIb.

3 maHoro nepelniky Oy/ae HaJlaHo ofHa JaboparopHa podora 2
Enexkrpuka i Maruerusm

22 | JlocnmimpKkeHHs eIeKTPOCTaTUIHOTO MOJIs METOIOM MOJICTIOBAHHS.

23 | BuBYeHHS €IEKTPHYHHUX BIACTHBOCTEH CErHETOCICKTPHUKIB.

24 | BuzHayeHHs1 EJIEKTPUYHOI €MHOCTI KOHJIEHCAaTopa 3a JOINOMOTOO
0aJliCTUYHOrO TaJlbBAaHOMETPA.

25 | BuB4eHHs nporiecy 3apsaKu i po3psiIKA KOHIEHCATOopa.

26 | Po3mmpeHHs MeX BUMIPIOBaHHS MIKpOamMIiepMeTpa.

27 | Bu3HayeHHs MUTOMOTO €IEKTPUYHOTO ONOPY MPOBITHHKA.

28 | Busznauennss EPC jkepena mOCTIHHOTO CTpyMy KOMIICHCAIIHIM
METOJIOM.

29 | BuszHauyeHHs1 poOOTH BUXO/Y €JEKTPOHIB i3 MeTaJa.

30 | Busnauenns koedimieHTa BTOPUHHOI €JIEKTPOHHOI €MICii.

31 | Bu3zHa4yeHHs NUTOMOTO 3aps/y €JIEKTPOHA 32 METOJJOM MarHeTpOHa.

32 | Buuenns edekry Xona.

33 | BuB4eHHsS MAar”iTHOrO MHOJSA COJIEHOIMa  BU3HAYEHHS MAarHiTHOI
CTasol.

34 | BuB4YeHHs MarHiTHOTO MOJIsI COJIEHOI/Ia 1 CUCTEMH JIBOX COJICHOIMIB.

35 | BuB4eHHs MarHiTHOTO nouis 3a MeTogoM CToeToBa.

36 | BuB4YeHHs 3aKOHY €JIEeKTPOMArHiTHOI 1HAYKIII.

37 | BuzHaueHHs KyTa MarHiTHOTO HAaxmWiy 3a JIOIIOMOTOI 3EMHOTO
IHAYKTOpA.

38 | BumiproBaHHS 3MiHHOTO CTPYMY 3a JOTIOMOTOI0 T0sicy PoroBchkoro.

39 | BuBueHHs sBUIIA CAMOIHTYKITii.

40 | Bu3HayeHHs IHAYKTUBHOCTI COJIEHOIa.

41 | BuBYeHHs MarHiTHUX BJACTHUBOCTE ()€POMArHETHKIB.

42 | BuBueHHs €JEKTPUYHUX KOJMBaHb 3a JOINOMOIOI0 E€JIEKTPOHHOTO
ocimiorpada.

43 | 3racaroui eJIEKTPUYHI KOJTUBaHHS.

44 | BuBueHHS BUMYIICHHUX €JICKTPUIHUX KOJIMBAHb.

45 | BuBueHHsS 3aKOHY PO3MOBCIOJUKEHHS €JIEKTPOMArHiTHUX XBHIJIb B
CEPEIOBUINAX, SIK1 € TPOBITHUKAMH.

3 maHoro nepeniky Oyae HagaHo MIiCTh Ja00OPaTOPHUX POOIT 12

XBHJIBOBA i KBAHTOBA ONTHKA

46 | Bu3HaueHHs TIOKa3HUKa 3aJOMJIGHHS CKJIa iHTepQepeHIiHHIM
METOA0M
47 | BuzHaueHHs JOBXXMHHM XBHJII JIa3€pHOTO BHUIIPOMIHIOBAHHS 3a
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JIOTIOMOT 010  iHTepdepeHLii cBiTia, MO NPOMIUIO Kpi3b Oimpusmy
®dpeHens

48 | BusHaueHHS JTOBXWHU XBUJII Ja3epHOTO
BHUIIPOMIHIOBAHHS 3a JIONIOMOTOI0 iHTepdepeHIi cBiTia BiJ IBOX
[IUTHH

49 | BuBuenns audpaxiii @payrrodepa Ha HIIMHI

50 | Buuenns mudpakuii @paynrodepa
Ha OJIHIH 1 ABOX LIIIAHAX

51 | BuszHadueHHs ~ JOBXHMHM  CBITJIOBOI ~ XBWJII 32  JIOTIOMOTOIO
nudpakIitHuX IpaT, ONTUYHOT JIABH 1 IBOX IIUIUH

52 | HocnimkeHHs sIBUILA MOJIIpU3allii CBITIA

53 | Bu3HaueHHsT KOHIIGHTpallii I[yKpy B PO3YMHI 3a JIOMOMOTOIO
IyKpOMETpa

54 | BuB4eHHs cCHeKTpaJpHOro mnpwiagy YM-2 1 BHU3HAUEHHS WOTO
OCHOBHHUX XapaKTEPUCTHUK

55 | Bu3HaveHHs NOKa3HMKA 3aJJOMJICHHS IPO30PHUX TBEPAUX TLNM 1 PiIUH

56 | Busnauenns cranoi Credana — bonpimana

57 | BuB4eHHs siBUIIA 30BHIIIHBOTO (hOTO-e(PeKTy

58 | JlocmimKeHHs ClIEKTpa BOIHIO

59 | BumiproBaHHS MIMPUHK 3200POHEHOT 30HM HAITiBIIPOBITHUKA

60 | BumiproBaHHA BOJIT-aMIIEPHOT XapaKTepUCTUKU (BAX)
HaITiBIIPOBIIHUKOBOTO /I10J1a 1 BU3HAYCHHS MOT0 XapaKTEPUCTHK

61 | BuBuenns pobotu oToomnopis

62 | Buznadyenss uncia ABOrajpo 3a JOMOMOIOI0 PEHTI€HOCTPYKTYPHOTO
BUMIPIOBaHHS CTaJIOl KPUCTATIYHUX IPaT

63 | BukopucranHs  €JEKTpOHOTpaM Ui  BH3HAUEHHS  CTayol
KPUCTATIYHUX IpaT

3 maHoro nepeniky 0y/Je HaJlaHo 11’ ATh JabopaTopHi poOOTH 10
Pa3zom 40
IMpumirka:
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[Tpu npoBeneHH1 1a00OpaTOPHUX 3aHATH OyAe BUKOHaHO 15 mabGopatophHux podiT (30

roauH), 1 BcTymnHe 3aHATTS (2 TOAWHM), 8 TACYMKOBUX 3aHATh (16 roiuH): BChOTO 48 roauH.

8. Camocriiina podora

[TlinroToBka 10 JeKIii; BUKOHAHHS JOMAIIHIX 3aBJaHb (PO3B’S3aHHS 3a/1ady) Ta MIATOTOBKA JI0
NPAaKTUYHUX POOIT; MIATOTOBKA 3BITIB /10 J1a0OpaTOpHUX pOOIT; MIATOTOBKA BIANOBiJEH Ha KOHTPOJBHI

3allMTaHHA o0 J'Ia60paTOpHI/IX pO6iT; Hi,Z[FOTOBKa A0 MOAYJIbHUX Ta CEMCCTPOBHUX KOHTpOJ’IiB.

9. InauBigyaabHi 3aBJaHHS

He nepen6aueno.

=

10. MeToan HABYAHHHA

BuBueHHS TEOpEeTHYHOro MaTepiady Mij yac JIEeKIii 1 caMoCTiiHHOI poOOoTH.

2. 3acBOEHHS TEOPETHYHOTO MaTepialy ¥ OTpUMaHHS HAaBHYOK HOTO 3aCTOCOBYBaTH Ha MPAKTUIHHX
3aHATTSIX.
3. 3acBO€HHS TEOPETUYHOTO MaTepianxy i OTpHMaHHS HaBMYOK HOTO 3aCTOCOBYBATH IIiJl Yac BHKOHAHHS
JOCIIKEeHb (JTabopaTOpHHUX poOIT).



4. TlpoBenenns omimmiany 3 Gi3uku cepenr 3100yBayiB BUIOI OCBITH YHIBEPCUTETY.

arwdE

11. MeToau KOHTPOJIIO
[TepeBipka mpuCyTHOCTI i pOOOTH HAa JISKIIII.
[epeBipka 3aCBOEHHS TEOPETUYHOTO MaTEpialy 3a JOIOMOTOK MOAYJILHOTO KOHTPOJIIO.
[TepeBipka miATOTOBKH JI0 MPAKTUYHHUX 3aHSTh.
[TepeBipka miArOTOBKHU J0 JaOOPATOPHUX 3aHSTh, SKOCTI BUKOHAHHS JJA0OPATOPHHUX POOIT.
[epeBipka 3araJlbHOTO 3aCBOEHHS MaTepialy Ha 3aJiKy.
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12. KpuTepii oniHIOBaHHS Ta po3M0iJ 0aiB, siKi OTPUMYIOTH 3100yBaui BUIIOI OCBIiTH

12.1. Po3noain 6aimiB, sIKi OTPUMYIOTh CTYJIEHTH (KUTBKICHI KPUTEPIi OIIHIOBAHHS)

CKJ1a10B1 HaBYAJILHOIL Banu 3a ogue 3aHATTS Kinbkicts 3ansaTh | CymapHa KUIBKICTh
pobotu (3aBIaHHS) (3aBIaHb) OariB

3micToBHUI MoayJIb 1

BuxoHaHHs 1 3aXHUCT 0..3,75 8 0...30

J1ab0paTOPHHUX POOIT

MoynbHUH KOHTPOJIb 20 1 20
3MicTOBHUIT MOAYJIb 2

BukoHaHHS 1 3aXUCT 0...3,75 8 0...30

nabopaTOpHHUX

(TpakTHYHUX) POOIT

MoybHUN KOHTPOJIb 20 1 20

Ycboro 3a cemecTp 0...100

CemecTpoBUii KOHTpOJIb (3aJiK) MPOBOIUTHCSA y pas3i BiIMOBH 3700yBaua BHIIOI OCBITH Bia OasiB
MOTOYHOTO KOHTPOJIIO i 32 HAassBHOCTI AOMYCKY 110 3autiky. [1if yac ckiiaganHs 3ajiKy CTYJCHT Ma€ MOKJIMBICTD
orpumatu MakcumyMm 100 Ganis.

binet nns 3aiiky cKJIaJaeThes 3 IBOX TEOPETUUHMX 3anuTaHb 1o 50 6ajiB 3a KOXKHE 3allUTaHHS.
12.2. SIxicH1 KpUTepii OLIHIOBaHHS

HeoOxinuuii 00csT 3HaHb TSl OJIep>KaHHS TO3UTUBHO1 OIIHKHU:

- (hyH1TaMeHTaJIbHI TOHATTS, 3aKOHU 1 Teopii PO3/UIiB KJIACUYHOI Ta Cy4acHOT (pi3UKH, 1110 BUBYAIIUCH,
- OCHOBHI (P13MYHI SIBUILA Ta TX NOSICHEHHS;

- OCHOBHI MeTO/IU (Di3UYHUX JTOCITIKECHb;

- 3aX0/IM Ta METOM BUPILICHHS KOHKPETHUX 3a/1a4 3 YCIX pO3/UTIB (PI3UKH;

HeoOxiguuii 06csr BMiHb U1 O/Iep>KaHHS MO3UTUBHOI OIIHKHU:

- BUKOPHUCTAaHHS TEOPETUYHMX 3HAHb JI0 BUKOHAHHSA (I3MYHOIO aHali3y SBHIL Ta IPOLECIB, IO
CIOCTEPIraloThes;

- 371licHeHHs (DI3UYHOTO aHaATI3y MOCTABJICHOI 3a/1a4i;

- BUpIIICHHS TPAAULIHHUX (I3UYHUX 33]7a4;

- 3/11iICHEHHS OIIIHKU TOYHOCTI POBEAEHUX BUMIPIB;

- KOPUCTYBaHHS JIOBIAKOBOIO JIITEPATYPOIO.

12.3 Kpurepii oniHoBaHHSI pOOOTH CTyAEHTa NPOTATOM CEMECTPY

3anoBinbHo (60-74). Ilokazat MiHIMyM 3HaHb Ta yMiHb. BUKOHAaTH Ta 3aXHCTUTH BCi 3aBJaHHS

1a00paTOPHOTO TPAKTUKYMY, CEMIHApChKUX 3aHATh. BukoHaTtu Ta 3axuctutu He MeHme 50% 3aBmaHp Ha
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M033aayAUTOPHY CaMOCTIHY po0OoTy. 3HaTH OCHOBHI (i3WYHI 3aKOHW Ta PIBHAHHI. BMmiTH mnpoBoauTH
HalmpocTimn BUMipIoBaHHA (D13MYHHUX BETUYHH.

Hoope (75-89). TBepmo 3HATH BeCh TEOPETHUYHHM MaTepiayl, HaJaHWi Ha JEKIifX. BukoHatw Ta
3aXUCTUTH BCl 3aBIaHHS J1a00OPAaTOPHOTO MPAKTUKYMY, CEMIHAPCHKHX 3aHATh. BUKOHATH Ta 3aXWCTUTU HE
MeHle 75% 3aBIaHb Ha MO3aayAUTOPHY caMOCTiHY poboTy. CkiacTu MOAYJIbHHI KOHTPOIb MPOTATOM
ceMecTpy He MeHIe, Hixk Ha 20 6arniB (CyMapHO).

Bigminno (90-100). JIockoHaI0 3HaTH TCOPETUYHUI MaTepial BCiX TeM (SIK OCHOBHHIA, TaK 1 BUHECCHHIA
Ha CaMOCTIHY T03aayAUTOpPHY poO0Ty). BUKOHATH Ta 3aXMCTUTH BCi 3aBAAaHHS J1a00paTOPHOTO MPAKTUKYMY,
CEeMIHApChKUX 3aHATh 3 OILIHKOI «BIAMIHHO». BHKOHATH Ta 3aXHMCTUTH 3aBIaHHS Ha I03aayAUTOPHY
camocTiiiHy poOory. CKiacTd MOIYIbHUN KOHTPOJbL IMPOTATOM CEeMecTpy He MeHme, Hix Ha 30 OaiiB

(cymapHo).

HIkana oniHloBaHHA: 0ajJbHA i TpaAUIiiiHA

Cyma Gazis O1iHKa 32 TPaJAMIIIHOO IIIKAIO0
Icniut, nudepenmiiioBanuii 3amik 3amik
90 — 100 BinMinHO
75-89 Ho6pe 3apaxoBaHO
60 — 74 3a10BUTBHO
0-59 He3zanoBinpHO He 3apaxoBaHo
13. Meroau4He 3a0e3neYeHHA
1. Murans B.II., Kmumenko [.A., ®omin A.C. HaBuanpHuii MmOCIOHHMK MJii CaMOCTIHHOI pOOOTH
«KonuBanns Ta xBuii» Xapkis: Hanionansauii aepokocmiunuit yHiBepeutet "XAI", 2008. — 106 c.
2. Murans B.II., Knumenko [.A. XBumi, kBantu 1 aromu. HaBuansHuit nociOnuk. X: Haw. aepokocm. yH-T
iM. M.€. XXyxkoBcbkoro "Xapk. aBian. iH-1", 2004. — 189 c.
3. Enexrpuka it maraeTusm HaBu. mociOHUK 10 mabopaTopHoro npaktukymy. / Boponosuu J1.0., JIynsoB
I.B., OxpimoBcekuit A.M., [Tonmmusanosa O.B. // X.: Hai. aepokocM. yH-T «Xapk. aBiail. iH-T». - 2011.
- 140 c.

4. Yyrait O. M., Murans B. I1., Jlynsos 1. B., Omiitnuk C. B., PyoisoBa O.B. XBusnsoBa ontuka. CydacHa
¢izuka. Hau. moci6. 1o 1ab. npaktukymy . — X.: Ham. a’spokocM. yH-T «Xapbk. aBuail. uH-T». — 2020.

— 86 c.

5. Kimnmenko [.A. Bigeoincrpykiis a0 nabopatopHoi poOGotu Ne 3-06. BuBueHHs nudpakiii
@paynrodepa Ha oHiii 1 1BoX miinmHax. Pexxum noctymy: https://youtu.be/BBSKhVQIXOM .

6. Kmumenko [.A. Bigeoinctpykuis g0 nabopatopuoi po6oru Ne 3-03. BuszHaueHHS JOBXKUHM XBUII

Ja3epHOr0 BUITPOMIHIOBaHHS 3a JIOMOMOTIOI0 iHTepQepeHIii cBiTia, M0 MPOMIIO Kpi3b Oimpusmy
Openens Pexxum noctymy: https://youtu.be/AY-_bnfGuPk.

7. Knumenko [LA. Bineoinctpykuis 1o nadopatopHoi podotu Ne2-04. BuBueHHs MpoIeciB 3apsKaHHs i
pO3psIKaHHS KOHAeHcaTopa. Pesxkum moctymy: https://youtu.be/CujYMLTk61s .
8. Knumenko LA. Bineoinctpykuiss no nmabopatopHoi pobotn Ne2-14. BuBYeHHS MAarHiTHOTO IOJIs

metoaom CroneroBa. Pesxxum mocrymy: https://youtu.be/NhpR66EbVi8


https://youtu.be/BB5KhVQlX0M
https://youtu.be/AY-_bnfGuPk
https://youtu.be/CujYMLfk61s
https://youtu.be/NhpR66EbVi8
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14. PexomeHnoBaHa Jirepatypa
ba3oBa
bymok I'.®., Benrep €.@. Kypc ¢izuku: V 3 k1. Ku. 3. Ontuka. ®i3uka aroma Ta aTOMHOTO sipa.
Hapuanpuunii nocionuk. — K.: Buma mkoga, 2003. — 311 c.
bymok I'.®., Benrep €.@. Kypc ¢dizuku: V 3 k. Kn. 2. Enexrpuka 1 maraetusm. Hapud. moci6. - K:
Buma mx., 2003. - 278c.:
3auek [.P., KpaBuyk [.M., Pomanumun b.M., I'aba B.M., I'onuap @.M. Kypc ¢izuxu: HaBuansHmit
HiAPYYHHK. -- JIbgi6: BugaBauurso "beckuo bim",. 2002 p. — 376 c.
4. Tlom, C.C. (Crenan CrenanoBuy4) @isuuna erekmponika /C.C. Ilon, 1.C. laponi. JIvsis . €spoCsim,
2001. 247 c.
5.  Cnonwsauk O.1. Kypc ¢hizuxu : nHaBuansHuit nocionuk / O. I. Cnoavnux, B. I'. Bnacenko, JI. M.
Kami6epna. — Xapkis : ,,Komnania CMIT”’, 2005. — 308 c.

6. L€. Jlonatuncekuii, I.P. 3auek, ['.A. lnpuyk, b.M. Pomanumun, @izuka. [liopyunux. — Jlesis: Agiwa,
2005. — 394 c.
@Di3uyH1 OCHOBH €JIeKTPOHHOI TexHiku / B.Byiiuik, 3.'otpa, B. Kanita, 1. Jlonatuncekuii, 3. MUKHUTIOK,
€. [lerpukoga, 1. [TerpoBuy, €. [Torenki, [1.CBacra, C. Cnocapuuk; 3a pexn. 3. 'otpu. - JIbBiB: Bua-Bo
Harm. yu-ty “JIbBiB. momitexnika”, 2002.- 643c.

15. Indopmamiiini pecypcu

1. https://youtu.be/BB5KhVQIX0M
2. https://youtu.be/AY- bnfGuPk .
3. https://youtu.be/CujY MLTk61s .
4. https://youtu.be/NhpR66EbVi8



https://youtu.be/BB5KhVQlX0M
https://youtu.be/AY-_bnfGuPk
https://youtu.be/CujYMLfk61s
https://youtu.be/NhpR66EbVi8

