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1. 3aranbHa iHdopMania NPo BUKIAAa4a

[1Ib: Knumenko Irop AHmpiiioBud

[Tocama: moreHT kadeapu

HaykoBwii cTymiHb: K.T.H.

Buene 3BaHHA: JOIIEHT

[lepemik aucuIuTiH, K1 BUKiIagae: Oizuka
HanpsiMu HayKOBUX JTOCHIIKEHb:

napameTpuiHe MOJICNIIOBaHHS (DI3UYHUX,
010JIOTTYHUX Ta TEXHOJOTTYHHUX MPOIIECIB.
KonraktHa inpopmanis:igor.klymenko@khai.edu




2. Onuc HAaBYAJIbLHOI AUCHUILTIHA

dopma 3100yTTS OCBITH Jlenna
Cemectp 1
MoBa BUKJIagaHHS YKpaiHcbka

Tun auctuILIiHA

O0o0B’s13K0Ba

OO0cCsT TUCITUTITIHU:
kpenutn EKTC/ kiIbKiCTh
T'OJIUH

5 kpeautiB €EKTC / 150 ronun (80 ayauTopHHX, 3 STKUX:
nekii — 32, npaktudHi — 24; 1abopaTopHi 3aHATTS — 24).

Bwuau HaBuanbpHOT
TISIBHOCTI

Jlexuii, mpakTU4Hi (CeMiHapChKi) Ta 1abOpaToOpHi
3aHATTS, CAMOCTiiHA poOOoTa

Buau konTpoOIto

[ToTo4YHMIT KOHTPOJIb, MOYJIBHUIN KOHTPOJIb,
CEMECTPOBHI KOHTPOJIb — ICIIHUT.

[IpepexBizuTu HEMae
Kopexksizutu MareMaTtuyHuaHaTI3.

JliniitHa anre0Opa Ta aHaJITUYHATEOMETPis.
[TocTpekBizuTu TeopeTnuHa MexaHiKa Ta TEOpis MAIIUH 1 MEXaH13MIB.

MexaHikamarepiaiiB Ta KOHCTPYKIIH.
Marepiajio3HaBCTBO.

TepmoanHaMika 1 TEIII000OMiH.
AeporiapoauHamika.




3. MeTta Ta 3aBJaHHS HABYAJIBLHOI IUCIHUILIIHH, NepPeiki KOMIEeTEeHTHOCTEH
Ta 04iKYBAHHUX pPe3yJibTATiB HABYAHHS

Meta —opmyBaHHS y CTYACHTIB OCHOB TEOPETUYHOI MIATOTOBKH B 001aCTi
¢Gi3MKM  Ta HagaHHS CTYACHTaM HABUYOK TMPABUIBHOTO PO3YMIHHA MEX
3aCTOCYBaHHA (PI3UYHHUX TMOHSITH, 3aKOHIB Ta TEOpId, IO JO3BOJUTH MaWOyTHIM
IH)KeHepaM 30pIEHTYBaTHCh B TMOTOLl HAyKOBOI Ta TEeXHIYHOI iH(opMmarlii,
dbopMyBaHHS y HHX HAYKOBOTO MIpPKYBaHHS 1 IIUPOKOTO CBITOTIIALY JIIsI
PO3B’sI3aHHS PI3HOMAHITHUX 3aJ1a4d y MPAaKTUYHIA IIsUTBHOCTI 3a (paxom.

3aBnanHs — QopmyBaHHS y MaiOyTHIX (axiBIIB y Taly3sX I1H)XeHepii,
BUPOOHUIITBA Ta OYHIBHUIITBA, TPAHCIOPTY Ta IMOCIYT NPAKTHYHUX HABHUYOK
3acTOCyBaHHsA (PI3MUHMX 3aKOHIB Ta TEOpId [JIs1 pPO3B’sA3aHHS 3a7ad, 0
BUHUKAIOTh Y PO(deCiiiHiil AIsUTbHOCTI.

KommnereHTHOCTI, sIKi HA0YBaKOTHCSH:

Inmezpanvna Komnemenmuicms. 30amHicmb pPO36 'sA3Y8AMU  CKIAOHI
cneyianizoeani ma npakmudti 3a0adi, no8'si3ami 3 po3pooKor, BUPOOHUYMBOM MA
cepmugbikayiero asiayitinoi ma paxKemHo-KOCMIYHOI MexHIKU, wo nepeodavae
3acmocy8ants meopiu ma Memoois Qi3uxu, MamemMamuku ma iHHCeHEePHUX HAYK, |
Xapakmepuzyemuvcsi KOMNJIEKCHICMIO Ma HeGUZHAYEHICIIO YMOS.

3azanvni Komnemenmuocmi (3K)

Iicna 3akinuennsa yiei npozpamu 3000y8au oceimu 0yoe 30amen:
- 2eHepysamu Ho6i ioei (KpeamusHicms),
- nputimamu 00IPYHMOBAHI PIUUEHHSL,
- guumucsa i 0680100i8amMu Cy4acHUMU 3HAHHAMU.

Cneuianvni komnemenmnocmi (CK aoo ®K)
Iicna 3akinuennsn yiei npozpamu 3000y8au oceimu 0yoe 30amen:

- guKkopucmosysamu meopii OUHAMIKU NOAbOMY Ma Kepy8aHHs Npu
npoeKmy8anti 00 'ekmie agiayiinoi ma pakemHo-KOCMI4HOI MexXHIKU,

- BUKOPUCMOBYBAMU NONOJCEHHs 2I0pasniKu, aepo- ma 2a300UHAMIKU O
ONnuUCy 83AEMOOIT MiNl 3 2a308UM I 2IOPABTIUHUM CEPEOOBUUYEM.

Ilpozpamnui pesynomamu nasuanns (IIPH a6o PH).

- Bonodimu Hasuuxamu camocmiiHo20 HABYAHHA MdA ABMOHOMHOI pobomu
0151 niosuwerHs npogecitinoi xeanigpikayii ma eupiuienHs npoodiem 6
HOB0MY OO0 HE3HAUOMOMY Cepedo8UUi,

- Bonooimu nozixoro ma memooonocito Hayko6020 Ni3HaAHHI, WO IPYHMYEMbCS
HA PO3YMIHHI CYYACHO20 CIMAHY [ MemOoO0a02ii npedMemHoi ooaacmi,

- Posymimu npunyunu mexauixu piouHu ma 2aszy, 30Kpema, 2lOpasiiKu,
aepoOUHAMIKU.



4. 3micT HABYAJIBLHOI AUCHUILTIHA

MOAYJIb 1
3MmicToBHMIA MOy 1. Pi3UYHI OCHOBHM MEXaHIKH.

Tema 1.Mexaniunnii pyx. KinemaTnka marepiajnbHOI TOUYKH.

Mexaniunuit pyx. MarepianbHa TOUKa, IK HAUMPOCTIMINI 00’ €KT BUBUEHHSI.
EnemeHTH KiHeMaTUKU MaTepiasibHOI ToukHd. KiHeMaThyH1 XapaKTepUCTUKH PyXY.
Paniyc-BekTop, MIBUJKICTh Ta MPUCKOPEHHS TOUKH SIK TOXIJIHI pajiyca-BeKTopa 3a
yacoM. HopmanbHe 1 TaHreHuiajibHe MPUCKOPEeHHsS. Paalyc KpUBUHU TpaeKTOpIi.
3agayvi KIHEMaTUKH 1 OCHOBHI METO/IH iX PO3B’S3KY.

- mema nekyii: Mexaniunui pyx. KiHemaTuka MaTepiaabHOT TOUKH.

- mema J1aOOpamopHo20 3aHAMMA: O00HA 3 J1a00PaAMOPHUX pobom
3a3HAYeHOi memu, Wo € 8 HasaeHocmi y 1abopamopisax kagedpu Ne5035,

- mema npakmudnoco 3anamms. KineMaTuka mocTynajlbHOTO PyXY;

- camocmitiHa poboma 3000y8aua 0C8IMuU:OnpayO8aHts mamepiany i1eKyii,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omosKa 00
MOOYIbHO20 KOHMPOJTIO.

Tema 2./Ilunamika MaTepiaJbHOI TOYKHU Ta CHCTEMHU MaTepialbHUX
TOY0K.

Jlunamika wmaTepiaibHOI TOYKM 1 aOCONIOTHO TBEPIOTrO Tiida. 3aMKHYTa
cuctemMa Ti. 30BHIMIHI Ta BHYTpimHI cuin. Jpyruit 3akon HpioToHa B
yHiBepcanbHI Ta mudepeHmianpHii ¢dopmax. OcHOBHA 3ajada JAUHAMIKH Ta
MpUHIIMIIOBA cxeMa ii po3B‘sa3Ky. Cuctema marepiaibHUX TO4YOK. LleHTp mac
MexaHIyHOoi cuctemu. TeopemMa Tpo pyx IEHTPY Mac CHUCTEMHU MaTepiaIbHUX
TOYOK. 3aKOH 30€peKEHHs IMITYJIbCy AK (PYyHIAMEHTAIbHUNA 3aKOH MPHUPOAH, L0
BUIUIMBAE 3 OJTHOPIAHOCTI TpocTOpy. AOCOIIOTHO TBep e Tio. [locTynmanbHuit pyx
a0COJIFOTHO TBEPAOTO Tija.

- mema nexyii: JIluHaMika mMaTepiaibHOI TOYKH Ta CUCTEMH MaTepialbHHX
TOYOK.

- mema J1abopamopHo20 3aHAMMIA. O00HA 3 J1a00PaAmMoOpHUX pobom
3a3HAYEHOi memu, Wo € 8 HasaeHocmi y 1abopamopisnx kagedpu Ne5035,

- mema npaKkmu4Ho2o 3aHamms: JJuaamika nocTynajibHOTO pyXy;

- camocmitina poboma 3000y8aua 0Ceimu.ONpayo8ants mamepiany iekyill,
ni02omoeka 00 NPaKmudHux 3aHsams ma 1aO0pamopHux pobim, nio2omoexka 00
MOOYIbHO20 KOHMPOJTIO.

Tema 3.KinemaTuka Ta nuHaMika 00epTaJbLHOI0 pyxy a0CoJI0THO
TBEPAOro Tiia.

OOGepTanpHii pyxX aOCOMIOTHO TBEpAOro Tijda. EnemMeHTH KiHEeMaTUKH
00epTalbHOIO pPyXy: BEKTOp €JIIEMEHTAPHOTO KyTa I[OBOPOTY Tila, KyTOBa
HIBUIKICTh Ta KyTOBE NPHUCKOPEHHS. 3B'A30K MOMDK JIHIMHUMH Ta KyTOBUMH
HIBUJIKOCTSIMU 1 IPUCKOPEHHSAMH TOYOK Tija, M0 00epTaeThCcs. MOMEHT IMIYJIbCY
MaTepiaibHOI TOYKM BIJHOCHO HEPYXOMOi TOYKH. MOMEHT CHJIM BIJIHOCHOTO



BIJIHOCHO HEPYXOMOi TOYKHW. PiBHSHHS MOMEHTIB. MOMEHT IMMYJIbCY CHCTEMHU
MaTepialbHUX TOYOK Ta TBEPJOTO Tila BIAHOCHO HEPYXOMOi OCi 0OepTaHHS.
OcHOBHE pIBHSHHS AMHAMIKKM OOEpPTAJILHOTO PyXy TBEpAOro. MOMEHT iHepIi
TOUYKH, CUCTEMH MaTepiaJibHUX TOYOK Ta Tijia BIIHOCHO oci obepTaHHsI. MoMeHTH
iHepuii Ti1 mpoctoi popmu (Kiiblls, AUCKy Ta crpuxHs). Teopema IllTeitnepa.
3axoH 30epekeHHsI MOMEHTY IMITYJIbCY Ta HOT0 3B'SI30K 3 130TPOIMHICTIO IPOCTOPY.

- mema nexyii: Kinematuka Ta AuHaMiKa 00EpTajIbHOTO PYXy aOCOIIOTHO
TBEPJIOTO TiJA.

- mema J1abopamopHo20 3aHAMMA: O00HA 3 J1A00PAMOPHUX pPobOm
3a3HaueHol memu, wjo € 8 Has8Hocmi y 1abopamopisix kageopu Ne505;

- mema npaxkmuunoeo 3ausmms: KiHeMaTwka W JuHaMiKa 00epTaJIbHOTO
PYXY,

- camocmitina poboma 3000y8aua 0Ceimu.Onpayoeants mamepiany jeKyil,
ni02omosKka 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omosKa 00
MOOYIbHO20 KOHMPOJIIO.

Tema 4. Mexaniuna po6oTa, NOTYKHicTh, eHeprisi. [loTeHuianbHi cniI0BI
MOJIsl.

Enepris sk yHiBepcaibHa Mipa pIi3HOMAHITHUX (POpM pyxy 1 B3a€EMO/III.
Po6ota 3MiHHOI cuim 1 i BUpa3 4yepe3 KpUBOJIHIMHUK 1HTErpai. [loTyXHICTb.
PoGota cun mpyXHOCTI, TSDKIHHS, TpaBITAllIMHOI B3a€MOIIi, LIEHTPATbHUX CHJL.
KineTnuHa eHeprisi MEXaHI4HOI CUCTEMHU Ta ii 3B'SI30K 3 POOOTOIO 30BHINIHIX Ta
BHYTpilIHIX cwi. KoHcepBaTMBHI Ta HEKOHCEepBaTHBHI cuid. PoOoTta mpu
obepranbHOMY pycl. KiHeTnuHa eHepris Tina, 1o o0epTaeThcsa, Ta Tijda, IO
kotuthesa.llone, sax ¢opma Marepii, mo 3a0e3nedye CUIIOBI B3a€EMOJIII.
[ToreHmianbHl CHJIOBI IIOJII. YMOBAa IMOTEHIUAJIBHOCTI CHJIOBOIO  ITOJIS.
[ToTeHmianbHa eHepris MarepialbHOI TOYKM Y 30BHIINIHBOMY CHJIOBOMY MOJI 1 1i
3B'30K 13 CHJIOIO, fIKa Ji€ Ha MaTepiajibHy TOYKY 3 OOKYy I[bOTO TMOJS.
[ToTeHmiasibHa €HEpris B MOJI1 TSOKIHHS Ta TpaBiTauiiiHoi B3aemoii. [loTeHiianpHa
eHeprisi mpyxxkHo naegopmoBaHoi TpyxkuHU.lloTeHIIaTbHA €HEpPris MeXaHIYHO1
CUCTEMHU. 3aKOH 30epexeHHsI MeXaH14HOi eHeprii. Jlucumnaiiisi eneprii.

- mema 7nexyii: MexaHiuHa poOOTa, MOTYXKHICTh, eHeprid. [loTeHmianbH1
CHUJIOBI MOJISI.

- mema 1aOOpamopHo20 3aHAMMA: O00HA 3 J1aOOPAMOPHUX pPoOOM
3a3HaueHoi memu, wjo € 6 HaasHocmi y nabopamopisx kageopu Ne505;,

- mema npakmudno2o 3anamms. Pobota, eHepris, 3aKOHH 30€pEKEHHS;

- camocmitina poboma 3000y8aua 0Ceimu. ONpayo8ants mamepiany iekyill,
nio2omoska 00 NPAaKmudHux 3aHsams ma 1a0OpamopHux pooim, niocomoexka 00
MOOYIbHO20 KOHMPOJTIO.

3MicToBHMI MOaYJIb 2. MexXaHiuHi KOJIMBAHHA Ta XBUJIi Y PYKHOMY
cepeaoBHIILi.

Tema 5. KonuBanbuuii npouec. MexaHiuHi rapMOHiYHi KOJIMBaHHS.



Konupanpauit mnponec. ['apmoHiyHi MexaHiuHI KojuBaHHS. KinemaruuHi
XapaKTepUCTUKU TapMOHIYHUX KOJHMBaHb. JoJaBaHHS TapMOHIYHUX KOJIMBAHb
OJHOTO HampsMKy. burra. MeTtonq BekTopa amIuUlTyAH, IO OOEPTAETHCS.
JlomaBaHHST B3a€EMHO  MEPHEHAMKYISIpHUX  KoiuBaHb. Dirypu  Jliccaxy.
JudepeHnnianbHe piBHSIHHS BUIBHUX HE3aTyXalOYMX KOJMBaHb 1 MOro PO3B'S30K.
[MpyxuHHMI Ta MaTeMaTHYHUN MaATHUKH, TMEPIoaM iX KoiluBaHb. DI3MUHUIN
MasiTHUK, MepioJy HOro KOJMBaHb. 3BeJcHA JOBXKMHA (I3MUHOTO MAasTHUKA.
Enepris rapMOHIYHUX KOJHMBAaHb.

- mema nekyii: KonmuBanpHUM mporec. MexaHiyH1 TapMOHIYHI KOJTUBaHHS.

- mema J1abopamopHo20 3aHAMMA: O00HA 3 J1A0OPAMOPHUX pPOobOM
3a3HaAueHol memu, wjo € 8 Has8Hocmi y 1abopamopisix kageopu Ne505;

- mema npakmuyHo2o 3auamms: MexaHi4H1 TapMOHIYHI KOJIMBaHHS,

- camocmitina poboma 3000y8ada oceimu:onpayoeants mamepiany iekyil,
ni02omosKka 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omosKa 00
MOOYIbHO20 KOHMPOJTIO.

Tema 6.3aTyxarwui Ta BUMYLIEeHi KOJIUBAHHS.

JudepenuianbHe piBHSIHHS BUIBHHX 3aTyXalOUWX KOJUBAaHb 1 HOTO PO3B'SI30K.
Koedimient 3atyxanusa. Jlorapu@miuHuii JeKpeMeHT 3aryxaHHs AnepioJuyHi
npouecu. udepeHuiaabHe piBHAHHA BUMYIIEHUX KOJMBaHb 1 WOTO PO3B'A30K.
AMIUTITY1a 3MillIeHHs Ta Pa3a BUMYIIEHUX KOJHMBaHb. [IOHATTS Mpo MeXaHIUHUN
pe3oHaHc. Pe3oHaHC y TexHilli.

- mema nekyii: 3aTyxarodi Ta BUMYIICHI KOJIMBaHHS.

- mema J1aOOpPAmMOPHO20 3AHAMMA. O00HA 3 J1aOOPaAmopHuUx pooom
3a3HaAYeHol memu, wjo € 8 Has8Hocmi y 1abopamopisx kagedpu Ne505;

- mema npaKkmu4Ho2o 3aHammsi; 3aTyxardl KOJMBaHHS;

- camocmitiHa poboma 3000y6a4a 0C8imu.: OnpayO8ants mamepiany i1eKyii,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omoska 00
MOOYTbHO20 KOHMPOTIO.

Tema 7. XBUIBLOBI npouecu.

CymunpbHe  cepefoBuIlle. XBHJIBOBI — NIpouecd. MexaHi3M  YTBOPEHHS
MEXaHIYHUX XBHWJIb B NPYXHUX cepenoBuiax. [1o310BkHI Ta momepeyHi XBUII.
PiBusinus Gixyuoi xBwm. [Imocka Tta chepuuna Oikydi xBuii. JIoOBKMHA XBUJIl Ta
XBUJILOBE 4YMCI0.XBWIHOBE PiBHSHHSA. Da3oBa MIBUIKICTh Ta AUCHEPCIS XBUIIb.
Enepris xBwmi. XBunboBui maker. ['pymoBa mBuaKicTh. KorepeHTHICTh XBWIIb.
[aTepdepeninist XBuab. YTBOPEHHS CTOSYMX XBHWJIb. PIBHSHHSI CTOSYOi XBWIJI Ta
foro aHamis.

- mema aexyii: XBUIHOBI MIPOIIECH.

- mema J1abopamopHo20 3aHAMMA. O00HA 3 J1aO0PaAMOpHUX pobom
3a3HAYeHOi memu, Wo € 8 HasaeHocmi y 1abopamopisnx kagedpu Ne505,

- mema npaKkmu4Ho20 3anamms: XBUJl B IPY>KHOMY CEpEOBUIL,

- camocmitiHa poboma 3000y68aua 0C8imu.: Onpayo8ants mamepiany i1eKyi,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omoska 00
MOOYIbHO20 KOHMPOJIIO.



MoayabHuA KOHTPOJIb 1

MOIYJIb 2
3micToBHUI Moayab 3. MosekyJsipHa ¢izuka i TepmoanHamika.

Tema 8.MoJieky IsipHO-KiHETHYHA TEOPifl i1eaJLHOTO ra3sy.

IneanpHmil ra3. THCK razy ¢ TOYKH 30pY MOJEKYJISIPHO-KIHETHUYHOI Teopii.
['onoBHE pIBHSHHSA MOJIEKYJIAPHO-KIHETUYHOI Teopii iaeanbHoro razy. CepenHs
KIHETUYHA €HEprisg MOCTYNaJIbHOTO PYXy MOJIEKYJl. MOoJeKyIsspHO-KIHETHYHE
TAyMa4eHHsS TEPMOJUHAMIYHOI TeMmriepatypu. KuUIbKICTh CTYNEHIB BIIBHOCTI
MOJIEKYJIM. 3aKOH PIBHOMIPHOTO PpO3MOJUTY €Heprii 3a CTYNEHSAMH BUIbHOCTI
MOJIEKYJ1. BHYTpillIHS €Hepris 11eaJIbHOTO Ta3y.

- mema aexyii: MoJleKyIsipHO-KIHETUYHA TEOPis 17IeaIbHOTO rasy.

- mema J1abopamopHo20 3aHAMMA:. O00HA 3 J1aO0PAMOPHUX pobom
3a3HAYeHOi memu, wo € 8 HasaeHocmi y 1abopamopisnx kagedpu Ne5035,

- mema npakmudro2o 3anamms: MonekyisipHa (i3uka,

- camocmitiHa poboma 3000y6a4a 0C8imu:onpayro8ants mamepiany i1eKyii,
ni02omosKka 00 NPAKMUYHUX 3AHAMb Ma 1A00pamopHux pooim, nio2omosKa 00
MOOYTbHO20 KOHMPOJTIO.

Tema O.Ilepmuii Ta Apyruii 3aKoHu TepMoAuHAMIKH. TerioBi MalIMHM.
Po6ora ra3zy mpu 3miHtoBaHHI Horo o0'emy. Kinbkicts temnotu. Ilepriuit

3aKOH TEPMOJMHAMIKH. BUKOpUCTaHHS MEPIIOro 3aKOHY TEPMOJIMHAMIKY B aHaIIi31
130IPOIIECiB 1i€alIbHOTO Ta3y. TerminoeMHicTh. [IluToMa Ta MOJISIpHA TEMJIOEMHOCTI.
3aJIe’KHICTh TETUIOEMHOCTI 11€alTbHOTO Tra3y Bija Tuiy mpoiecy. @opmyrna Maepa.
PiBusinust Ilyaccona nnst amiabarwunoro mpoiiecy.O00poTHI Ta HEOOOpPOTHI
nporiecu. KonoBuii nporec (1iukin). TenaoBl ABUTyHU Ta XOJOAWIbHI MaIllMHU, iX
KK/. Huxn Kapuo Tta i#oro KKJI[. Jpyruii 3akoH TepMOJIMHAMIKH. 3BeicHa
KuibkicTh  Teriotd. HepiBaicte Knaysiyca. Extpomia. InterpansHe Ta
mudepeHiagbHe  BHU3HA4YeHHS — eHTpomii.  EHTpomiss  igeanbHOro — rasy.
TepMmoauHaMiuHa IMOBIpHICTH cTaHy cuctemMu. Popmyna bonbimana s
EHTPOIIi.

- mema nekyii: llepmmii Ta Apyruil 3aKOHM TepMOAWMHAMIKU. TerioBi
MaITuHU.

- mema J1abopamopHo20 3aHAMMA: O00HA 3 J1a00PaAmMoOpHuUxX pobom
3a3HaueHoi memu, wjo € 6 HaasHocmi y nabopamopisx kageopu Ne505;,

- mema npakmuuno2o 3anamms: OCHOBU TEPMOJIMHAMIKH;

- camocmitina poboma 3000y8aua 0Ceimu. ONpayo8ants mamepiany iekyill,
ni02omoeka 00 NPAaKmMudHux 3aHsams ma 1aO0pamopHux pobim, nio2omoexka 00
MOOYIbHO20 KOHMPOJIIO.

Tema 10.5IBu1ia nepeHocy B HepiBHOBaKHMX CHCTEMAaX.
CepenHe 4yucio 3ITKHEHb Ta CEpeIHs JOBXHHA BUIBHOIO MPOOITY MOJIEKYJI.
[TonsiTTs mpo BakyyMm. SIBuIla mepeHOoCy B TEPMOAMHAMIYHO HEPIBHOBAKHHUX
cucremax. Jlocmigai 3akoHu aAudy3ii, BHYTPIIIHBOT'O TEPTS Ta TEIUIOMPOBITHOCTI.



MonekynsipHo-KiHeTHYHA Teopis rux sBull. Koediuientn qudy3ii, BHyTPIIIHLOTO
TEPTs Ta TEIIOMPOBIAHOCTI.

- mema nekyii: SIBuIa MEPEHOCY B HEPIBHOBAKHUX CHCTEMAX.

- mema 1aOOpamopHo20 3aHAMmMA: O0O0HA 3 JabOpamopHux pooom
3a3HaveHoi memu, wo € 8 HaseHocmi y 1abopamopisax kageopu Ne505,

- mema npaKkmu4Hoz20 3anammsi. SIBUILA EPEHOCY;

- camocmitHa poboma 3000y6aua 0C8imu.:onpayo8ants mamepiany a1eKkyi,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omoska 00
MOOYIbHO20 KOHMPOJIIO.

3micToBHMI Moayb 4. EjlekTpOMarneTusm.
Tema 11.EsiekTpuuHe noJjie y BaKyyMi.

EnexTpomaruitHa B3aeMois. EnekTpuuHuii 3apsij 1 HOTO BIACTUBOCTI. 3aKOH
30€peKEHHS  CJIEKTpUYHOro  3apsny. Enektpuune mosne. HampykeHicTb
CJIEKTPUYHOTO TMOoJsi. HampyXeHiCTh eJIEeKTPUYHOIO TMOJii TOYKOBOTO 3apsy.
CunoBi JHII €JIEKTPUYHOrO TOJIA Ta iX BJIACTUBOCTI. [IpuHIMI cyneprno3uiii
eJIeKTpuYHUX NoJiB. [loTeHIIan enexkTpocTaTuyHOro noJisi. EKBINOTeHIiaIbHI JIIHIT
1 MOBEpPXHI. 3B’S30K HANPYXEHOCTI €JIEKTPOCTATUYHOrO MOJS 3 MOTEHIIAIOM 1
NoTeHIiay (PI3HUII TMOTEHIIATIB) 3 HAMNPYXEHICTIO  EJIEKTPOCTATUYHOTO
noys.IIoHATTA mpo MOTIK Ta JUBEpPreHiito BekTopa.. Teopema [Mayca mis Bektopa
HAIPY>KEHOCTI EJIEKTPUYHOTO TOJIS.

- mema nekyii: EnekTpudHe 1moje y BaKkyyMi.

- mema J1aboOpamopHo20 3aHAMMA. O00HA 3 J1A00OPaAMOpHUX pobom
3a3HaAYeHol memu, wjo € 8 Has8Hocmi y 1abopamopisix kageopu Ne505;

- mema npakmuunoz2o 3anamms.: BEIeKTpoCTaTUYHE MOJe Y BaKyyMi;

- camocmitina poboma 3000y6aua 0Ceimu.: onpayro8ants mamepiany 1eKkyii,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omoska 00
MOOYTbHO20 KOHMPOJIO.

Tema 12 Enextpuune noJie y cepeaopuii. EnekrpoeMHicTsb.
EnexktpocratnyHe mojie B cepeAoBuill. BinbHI Ta 3B’s3aHl 3apsaud B

nienexkTpukax. Tunu aienekTpukis. Jeopmariiina Ta opieHTalliiHA TOASPU3aALlis.
BekTop mnonsipuzanii. 3B’SI30K HOPMaJbHOI CKJIAJ0BOi BEKTOpa MOJsSpHU3alli 3
NOBEPXHEBOIO T'YCTUHOIO 3B’s3aHMX 3apsaiB. Teopema ["ayca 1isi eneKTpUYHOTO
3MINIEHHS B IHTETpaibHI Ta gudepeHmianpHid ¢dopmax. JlienekTpuuHa
COPUNHATIMBICT, Ta MPOHUKHICTh cepenoBUla.lloHATTS Tpo  eNeKTpuyHy
€MHICTh. ENeKTpOEMHICTh BITOKPEMIICHOTO TIPOBiIHUKA. B3aeMHa €JIEeKTPOEMHICTH
nBOX TMpoBiTHUKIB. KoHAeHCaTOpu Ta iX €INEeKTPOEMHICTh. €MHICTH ILIOCKOTO
MWTIHAPUYHOTO Ta cdepudyHoro kKoHaeHcatopiB. [locmimoBHe 1 mapanenbHe
3’eAHaAHHS KOHAEHcaTopiB. EHepris 3apspKeHoro BiIOKPEMIIEHOTO MPOBIHUKA Ta
KOH/IeHCcaTopa. EHeprist eNeKTpHUYHOTO TOJS.

- mema nekyii: EnekTpudHe moJie y cepeoBUIIi. EJIeKTpOEMHICTS.

- mema J1abopamopHo20 3aHAMMA. O00HA 3 J1a0OPAMOPHUX pobom
3a3HAYeHOi memu, Wo € 8 HasaeHocmi y 1abopamopisax kagedpu Ne505,



- mema npakmuyHoeo 3auwsamms: EnexkTpocTaTHuHE MOJe Yy CepeAOBHIIIL,
€JIEKTPOEMHICTb, €HEPTisl €NEKTPUYHOTO MOJI;

- camocmitna poboma 3000y6a4a 0C8imu.:Onpayo8ants mamepiany a1eKkyi,
ni02omosKka 00 NPAKMUYHUX 3AHAMb ma 1a00pamopHux pooim, nio2omoska 00
MOOYIbHO20 KOHMPOJTIO.

Tema 13.IlocTiliHuii e1eKTPUYHUI CTPYM.

[Tocriitauit enextpuunuid ctpyM. Kimacudikariist cTpyMmiB. XapakKTEpUCTUKH Ta
YMOBH 1ICHYBaHHSI €JIEKTPUYHOTO CTpyMy. Cuiia CTpyMy, TYCTHHA CTPyMY. 3B’ S30K
NOMIK TYCTHHOIO CTPyMy Ta IIBHJIKICTIO YHOPSJIKOBAaHOIO pyXy HOCIiB
ctpymy.3akon Oma B nudepeHuianbHii gopmi. 3akoH Oma A OJHOPIIHOI
JUISTHKUA €NIEKTPUYHOTO KOJIa B 1HTEerpaibHiil ¢popmi. Enexrpopyimiitna cuna (EPC).
3akoH Oma i1 HEOJHOPIJHOI MIJISHKH Kojia. PosramyxeHl eneKTpuyHi KoJa.
[IpaBuia Kipxroda. 3akon [[>xoyns-Jlenia B iHTerpanbHiii Ta AudepeHiianbHii
dbopmax.

- mema nexyii: [1IOCTINHUN €IEeKTPUYHHUIA CTPYM.

- mema J1abopamopHo20 3aHAMMA. O00HA 3 J1aO0PaAMOPHUX pobom
3a3HAYeHOi memu, Wo € 8 HasaeHocmi y 1abopamopisnx kagedpu Ne5035,

- mema npakmudno2o 3anamms: [1oCTIHUIA eNeKTPUIHUN CTPYM;

- camocmitiHa poboma 3000y6a4a 0C8imu.: onpayo8ants mamepiany a1eKyii,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1A00pamopHux pooim, nio2omoska 00
MOOYIbHO20 KOHMPOJIIO.

Tema 14.MarniTHe moJie i Horo BJIacTHBOCTI.

MarnitHa iHaykiig. [IpoBimHUK 31 cTpymoMm y MarHiTHomy moii. Cuia
Awmmepa. KoHTyp 31 cTpyMOM Yy OJHOPIAHOMY MAarHiTHOMY TMoii. MaruiTHun
MOMEHT BHUTKa 31 CTpymMOM. MOMEHT CWJI, IO Jl€ Ha KOHTYp 31 CTPYMOM Y
MarHiTHoMy mom. [lpuHuun fAii eneKTpuYHOro JABUTYHAa. MarHiTHe molie
NpoBIAHKMKA 31 CTpyMoM. 3akoH bio-CaBapa-Jlamnaca. MarHiTHe mnoje 1 HOro
BJIacTUBOCTI. CHUJIOBI JIiHIT MarHiTHOTO TOJISI Ta 1X BJIACTUBOCTI.MarHiTHa 1HAYKIis
MOJISI YTBOPEHOTO MPSMOJIHIMHIM MPOBIAHUKOM 31 CTpyMOM. MarHiTHa 1HAYKIis
KOJIOBOTO CTyMy. MarHiTHa B3aeMOJisl CTpyMiB.BuxpoBHii xapakTep MarHiTHOTO
noJis. 3aKOH TMOBHOTO CTPyMy (TeopemMa Mpo UUPKYISLiI0 BEKTOpa MArHIiTHOI
THIYKITIT) JJIst MAarHITHOTO TIOJISI Y BaKyyMi.

- mema nexyii. MardiTHe moJie 1 Horo BJIaCTUBOCTI.

- mema J1abopamopHo20 3aHAMMIA: O00HA 3 J1AOOPAMOPHUX pPoOOm
3a3HaueHoi memu, wo € 6 HaasHocmi y nabopamopisx kageopu Ne505;,

- mema npakmuyHo2o 3anamms. MaraiTHe 1moje NOCTIHHOTO €IEeKTPUUHOTO
CTpyMy,

- camocmitiHa poboma 3000y8aua 0C8imu.: Onpayo8ants mamepiany i1eKkyii,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omoseka 00
MOOYIbHO20 KOHMPOJIIO.

Tema 15.5IBuine eJileKTPOMATHITHOI iHAYKIIII.



Marnitauii otik. Teopema ["ayca mis BekTopa mMar”iTHoi iHaykiii. Po6oTa

[0 TEPEMIIICHHIO MPOBIIHMKA Ta KOHTYPY 31 CTPyMOM Yy MAarHiTHOMY TOJIi.
[Toroko3ueruieHHs. SIBuIIE €lIeKTPOMArHiTHOI 1HAYKIIi. 3aKOH €JIeKTPOMAarHiTHOT
iaykuii @apanes. [Ipasuno Jlenna. Pisauist moTeHmianiB Ha KiHISX MPOBIAHMKA,
0 pyxaerbes y MarHiTHoMy moji. EPC B pamiii, mo o0epTaeTsesi y MarHiTHOMY
nosi. BuxpoBe enextpuune mnoine. Ctpymu @Dyko. 3aKOH €IEKTPOMAarHiTHOI
iHaykuii 'y naudepenmianbhii  Gopmi. SBumie camMoiHAYKIi. [HIyKTUBHICTS.
Ctpymu npu 3aMHUKaHHI Ta PO3MUKAHHI €IEKTPUYHUX KUT 3 THAYKTUBHICTIO.

- mema nekyii. SIBUIe eTeKTPOMarHiTHOT 1HAYKITIT.

- mema J1abopamopHo20 3aHAMMA: O00HA 3 J1A0OPAMOPHUX pPOobOM
3a3HavyeHoi memu, Wo € 8 HaseHocmi y 1abopamopisax kageopu Ne505,

- mema npaKkmuyHo2o 3auamms: SIBUIle eNeKTPOMAarHiTHOT 1HIYKITIT;

- camocmitina poboma 3000y8aua 0Ceimu.Onpayoeants mamepiany jeKyil,
ni02omosKka 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omosKa 00
MOOYIbHO20 KOHMPOJTIO.

Tema 16.MarniTHe noJie y peyoBuHi. PiBussnusa Maxkcgeaa.
MarsiTHe nose y pedoBuHI. MiKpo- Ta MaKpOCTpyMU. MarHiTHI MOMEHTH aTOMIB.
Tunu marnerukiB. Hamarniuenicte. TeopeMa mpo LUPKYISALIIO HAMpPY>KEHOCTI
MarHiTHOro IMoJjsi. Mar"iTHa CHPUNHATIMBICTG Ta MPOHUKHICTH CEPEIOBUIIA.
Enemenrtapna Teopis mgia- Ta mnapamarHetusmy. ®Oepomarnetuku. Kpusa
HaMarHidyyBaHHs. MarHiTHu# ricrepe3uc. [lomenu.3araipbHa XapakTEpPUCTHKA
Teopii MakcBena juist enekrpomardiTHoro nojsi. Ctpym 3mimienHs. [loBHa cucrema
piBHSHb MakcBena i €JIeKTPOMArHITHOTO TMOJs B IHTETPAJbHOMY Ta
nudepeHIiaIbHOMY BUTIISIII.

- mema aekyii: MaruiTHe nosie y pedoBuHi. PiBHssHHS MakcBena.

- mema J1abopamopHo20 3aHAMMIA. O00HA 3 J1a00PaAmMoOpHUX pobom
3a3HAYEHOi memMu, Wo € 8 HasaeHocmi y 1abopamopisnx kagedpu Ne5035,

- mema npakmuuHoz2o 3aHammsa: Teopis eNeKTPOMAarHiTHOro MoJis
Makcsena;

- camocmitiHa poboma 3000y8aua 0C8imu.onpayro8ants mamepiany i1eKyii,
ni02omoska 00 NPAKMUYHUX 3AHAMb Ma 1a00pamopHux pooim, nio2omoska 00
MOOYTbHO20 KOHMPOTIO.

MoAay/ibHU KOHTPOJIb 2



S. InauBinyanbHi 3aB1aHHS

He Hepen6aqu0 HaB4YaJIbHHUM IIJIAaHOM.

6. MeTOI[I/I HaBYaHHHA

CrnoBecHi, HAOYHI, MPAKTHUYHI.

/. MeToau KOHTPOJII0

[Torounnii KOHTPOJL (TEOPETHYHE OMNMUTYBAaHHS), MOJYJbHUNH  KOHTpPOJb
(TecTyBaHHS 3a pO3AUIAMU KypCy) Ta MiJICYMKOBHUH (CEMECTPOBUI) KOHTPOJb

(icour).

8. KpuTepii ouinioBanHs Ta po3noaia 6aJis,
SIKi OTPUMYKOTH 3100yBayi OCBITH

Tabmuus 8.1 — Po3noain 6aiB, siki OTPUMYIOTh 3700yBadi OCBITH

C . . banu 3a ogne 3aHaTTs | KinbKicTh 3aHATH Cymapna
KJIa/10B1 HaBYaJIbHOT poOOTH A .
(3aBmaHHsA) (3aBHaHb) KUTBKICTB OajiB

Moayas 1

Bukonanus i 3aXUCT 0.6 3 0..18

71a00paTOPHUX POOIT

Po6ora Ha mpakTHUHUX 0.2 0. 14

3aHATTSIX

MoaynbHUM KOHTPOJIb 0...20 0...20
MoayJs 2

Bukonanus i 3aXHCT 0.6 2 0. 12

J1a00paTOPHUX POOIT

Po6ora Ha mpakTHUHUX 0...2 0...16

3aHATTSIX

MoayabHUM KOHTPOJIh 0...20 1 0...20

Ycboro 3a cemecTp 0...100

CemecTpoBuii KOHTPOJIb (icnum) TPOBOIUTHCS y pa3l BIAMOBHU 3100yBaua
OCBITU Bij OaJliB MiJICYMKOBOTO KOHTPOJIIO M 3a HasIBHOCTI JOMYCKY N0 icnumy.
[lin yac ckiagaHHS CEMECTPOBOIrO icnumy 3100yBad OCBITH Ma€ MOXKIIHUBICTb
orpuMatu Makcumym 100 Gamis.

biner nis icnuTy CKIamaeThes 3 JBOX TCOPETHMUHMX MHUTAHb 1 JIBOX 3ajad.3a
KOKHE TEOpEeTUYHE MUTaHHs uM 3a7a4dy 25 OaniB (3araigpHa cyma — 100 OaiB).

Ta6muis 8.3 — Illkanu oriHOBaHHS: OanbHA 1 TpaAMITiHHA

Cywma GaniB Ominka 3_av TPaUIIHH?I/IHOIO WKANow
Icnurt, AudepeHuinHni3amk 3aItiK
) Biintio 3apaxoBaHo
75-89 Jlo6pe p




60— 74 3a10BIIBHO

0-59 Hes3anosiipHO He 3apaxoBano

Kpumepii ouinrwseannsa pobomu 3000ysaua oceimu npomsa2om cemecmpy

3aodosinvro (60-74). MaTi MiHIMyM 3HaHb Ta YMiHb. BUKOHATH Ta 3aXUCTUTH
BC1 JJabopaTopHi poOOTH, CKIACTH MOAYJIBHUIA KOHTPOJb MPOTATOM CEMECTPY HE
MeHIe, HK Ha 10 GamiB (cymapHO). BMITH caMOCTIfHO 3aCTOCOBYBAaTH OCHOBHI
3aKOHM (I3UKK IS BHPIMICHHS HAWMpOCTIIMX 3aBAaHb. BmiTH mnpoBoauTu
HANMPOCTII BUMIPIOBAHHS.

Hobpe (75 - 89). TBepno 3HATH BeCh TCOPETHUYHMI MaTepiall, HaJdaHUH Ha
JIEKII1sIX, BUKOHATH YC1 3aBJIaHHs 3 JJa0OpaTOpHOTo MpakTukymy. [lokazatu BMiHHSA
BUKOHYBAaTHU Ta 3axHIIaTH BCl JlabopaTopHi poOOTH B 0OOYMOBIICHHI BHKJIaJaueM
CTPOK 3 OOTpYHTYBaHHSIM PIIIEHb Ta 3aXOJIiB, Kl 3alPOMIOHOBAHO Yy pOOOTaXx..
CkJylacTu MOZYJIBHUH KOHTPOJIb IPOTSATOM CEMECTpy He MeHIe, Hix Ha 30 Oais
(cymapHo).

Biominno (90 - 100). JlockoHaJI0 3HATH TEOPETHYHHHM MaTepiai BCiX TeM (K
OCHOBHHM, TaK 1 BUHECEHHUI HAa CAMOCTIHHY N103aayAUTOpHY poOoTy). Bukonatu ta
3aXMCTUTHU BC1 3aBJIaHHA JJAOOPATOPHOIO MPAKTHUKYMY Ta OTPUMATH MIACYMKOBUN
Oan He MeHIe, HDK 27. BUkoHaTH Ta 3aXHCTUTH 3aBJAaHHS Ha M03aayJIUTOPHY
CaMOCTIiiHY pOOOTYNpPAaKTHKyMy Ta OTPUMATH MIJCYMKOBUW Oall HE MEHIE, HIXK
27. CkimacTd MOIYJIbHUNA KOHTPOJb MPOTSITOM CEMECTpy HEe MeHIe, HiK Ha 36
OaiB (CymapHO).

9. MoJliTuKa HABYAJILHOTO KYPCY

Biogioyeannsa 3anamo. Bionpayiosanns nponywenux 3ausams 8i00y8acmucsi
8I0N0GIOHO 00 pOo3KAAdy KOHCYIbMAayill, 3a NONEePeoHiM NO200NCEHHAM 3
BUKNAOAYEMULTAXOM — BUKOHAHHA — THOUBIOYAILHO20 — NUCLMOBO2O  3A80aHHA.B
OKpeMux uUnaoKkax 00380JAEMbCSA YCHe BIONPAYI08AHHSA NPONYUJEHUX 3AHAMb Y
@opmi cnigbeciou 3a NUMAHHAMY, BU3HAYEHUMU NIIAHOM 3AHAMMAL

Jlompumannusa eumoz axkademiuHoi 0odpouecnocmi 3000ysauamu 0cimu
nio0 wac 6usueHHss HasuaabHoi Oucyuniinu. 11i0 uac 6ueueHHss HABYUAILHOL
oucyunjinu 3000y8ayi 0C8imMuU MAarms OOMPUMYBAMUCS 3A2ATTbHONPUUHAMUX
MOPATbHO-eMUYHUX — HOPM |  Npasul  NOBeOiHKU,  GUMOZ  AKAOEMIYHOI
dobpouecnocmi, nepeddauenux Ilonodcennam npo akademiuny 000OpouecHicmb
Hayionanvnoco aepoxocmiunoco  yHigepcumemy — «XapKigcoKuul — asiayiuHuil
[HCmumym»y (https: //khai .edu/assets/fil es/pol ozhennya/pol ozhennya-pro-
akademichnu-dobrochesnist.pdf). Ouikyemwvcs, wo pobomu 3006ysauie ocsimu
0yOoymob iX OpUSIHATLHUMU OOCHIONCEHHAMU aO0 MIpKy8aHHAMU. Biocymuicme
NOCUNAHb HA BUKOPUCMAHI Odxcependa, GabpukyeanHs odxcepel, CHUCYBAHHS,
empyuanHs 6 pooomy IHwuUX 3000)8auie O0CGIMU CMAHOBIAMb, ane He
00MeNCYIOMb, NPUKIAOU MOIICIUBOL aKadeMiuHoi HedobpouecmHocmi. Busenenus
O3HAK AKAOEeMIYHOI Hed0oOpouecHOCmI 8 NUCbMOSIU pobomi 3000y8aua oceimu €
niocmaeoro 0ns il He3apaxy8amHs GUKIAOAYeM He3ANeNHCHO 8i0 macuimaois
niaziamy yu 0OMawy.



https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf
https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf

Bupiwennsa kongnixmis. [lopsioox i npoyedypu epecynro8anis KOHGIKmMIs,

N08 A3aHUX [3 KOPYNYIUHUMU OigMU, 3IMKHEHHAM IHmepecis, pizHUMU popmamu
OUCKPUMIHAYIT, CEeKCYATbHUMU OOMALAHHAMU, MIHCOCOOUCMICHUMU CMOCYHKAMU
ma HWUMU CUMYAYIAMU, WO MONCYMb SUHUKHYMU NI0 YAC HAGUAHHS, A MAKOIC
npasuna emudHoi nogedinku pezramenmyiomocs Kooexcom emuunoi nosedinku 6
Hayionanvnomy aepoxkocmiunomy yHieepcumemi  «XapKiecokuul — asiayitiHuu
IHCmumym»y (https.//khai.edu/ua/univer sity/nor mativna-baza/ustanovchi-
dokumenti/kodeks-eti chnoi-povedinki/).
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10. MeroanuHe 3a0e3Me4YeHHA

Murane B.I1., Kamumenko [.A., ®omin A.C. HaBuanpHMII NOCIOHMK IS
camocTiitHoi po6otn «KonuBanHa Ta xBwi» XapkiB: HarioHnansHui
aepokocmiunuii yHiBepcuteT "XAI", 2008. — 106 c.

I.LB. JlywpoB, O.B. IlogmmBanoma, C.B. Omitauk, O.C. ®omin, O.B.
PybnboBa. MexaHnika, MoJekyilspHa ¢i3uka 1 TepMoauHamika. Hapu.
MOCIOHMK JI0 JTabOpaTOpPHOTrO MpakTUkymy. — X.: Ham. aepokocm. yH-T
«XapbK. aBiail. iH-T». — 2014. — 100 c.

Boponosuu /[.O., JlynsoB 1.B., OxpimoBchkuii A.M., [loammusanosa O.B.
Enextpuka i marnerusm.Hapd. mociOHUK 70 J1aOOpaTOPHOTO MPAKTUKYMY. —
X.: Harr. aepokocM. yH-T «Xapk. aBiatl. iH-T». - 2011. - 140 c.

CropiHka AUCIUIIIIHUA 3HAXOIUTHCS 32 MOCUJIAHHSIM:
https:.//mentor.khai.edu/course/view.php?d=7400

11. PexomeH0BaHa JiiTeparypa

ba3zoBa
I.€. Jlonatuncekuit, I.P. 3auek, I'.A. [npuyk, b.M. Pomannimn, @izuka.
Hiopyunuk. — Jlveis: Agiwa, 2005. — 394 c.
bymok I'.®., Benrep €.®. Kypc di3uku: ¥V 3 ku. Ku. 2. Enexrpuka 1
maruetusMm. Hasu. moci0. - K: Buma mik., 2003. - 278c.:
3auexk [.P., KpaBuyk .M., Pomanummn b.M., 'aba B.M., ['onuap @.M. Kypc
¢izuxu: HaBuansuuii miapydHuk. -- Jlveie: Bumasuunrso "beckuo bim",.
2002 p. —376.c.

JlonomizkHa
Aurl’., ®pigman®P. @i3uka ana yuiBepcuteTiB. — JI.: Haytinyc, 2009. —
1513 c.
Bonosuk®°I1.M. ®i3uka nns yniepcutetis. — K.: [lepyn, 2005. — 864 c.
Kyuepyx°l.M., T'op6auyk®l.T., JIyuux®ILIl. 3aransauii kypc ¢izuku. — K.:
Texnika, 2006. — 532 c.
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12. Indopmaniiini pecypcu
[limpyuyHuku, HaBYaIbHI TOCIOHWKH, HaBYAJILHO-METOJWYHI TTOCIOHUKH,
KOHCTIEKTH JICKIIIM, METOJMYHI PEKOMEH Al 3 MPOBEACHHS JIabOpaTOPHUX POOIT
TOILO, SKI BUJaHI B YHIBEPCUTETI 3HAXOIAThCA 3a mocuiaanusam: hitp://k505-khai-
edu.tilda.ws/#textbooks
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