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1. Onuc HaBYAJILHOI JHCHHUILIIHA

["any3b 3HaHb, HAIPSIM

XapakTepucTuka

KisbKiCcTh KpeauTiB — 5

Hanpsim niiaroroBku
123 «KoMmm’rorepHa

1HXKEHEeP1s»

(1mdp i Ha3Ba)

HatimenyBannasa . ) i "
HOKaBIr}I]I/IKiB M1JITOTOBKH, OCBITHLO- HaBHAJILHOL MCIUILIIHA
kBai(ikanilinuii pisens | AeHHa opma | 3a04Ha popma
HAaBYAHHA HaBYAaHHA
['any3b 3HaHB
12 «Iadopmariiiii TEXHOIOTIi»
(mmdp i Ha3Ba) HOpMaTI/IBHa

(3a BUOOpOM)

MonyniB — 7 Pik miaroroBkm:
3MICTOBUX MOAYJIB — / 1-i
[nuBinyanpHe
HayKOBO-JIOCTITHE Cemectp
3aBJIaHHS -
(Ha3Ba)
3arajgpHa KUJIBKICTh 2-i
roaud - 270 Jlexkmii
40ron. | 16rom.
IlpakTH4Hi, ceMiHapcbKi
40 rox. 0 roz.
JlaGopaTopHni
80 rom. | 12 rox.
TwxHeBUX TOIMH IS CamocrTiiina po6oTa
eHHO1 (hopMu .
iaB‘laHgﬂip . -OCB-I EHB?_ . Il{lziglsri;?f.anlni ?.Z;rl?.znl;(:{iw
2y UTODHHUX - 3 KBTI (piKAIIHUI pIBEHb: o :
caMoCTiitHO1 poOoTH baxarnasp '
Bux kouTpoio:
CTyJEHTA - 2
2 ceM. - iciuT
Ipumirka.
CmiBBITHOIIEHHS KUTBKOCTI TOAWH ayAUTOPHUX 3aHATh JI0 CaMOCTIMHOL

1HUBITyaJIbHOI POOOTH CTAaHOBUTH:
U1 AeHHOo1 (hoopmu HaBuaHHS — 1,45
1St 3a09HO1 (hopmu HaBdaHHS — 0,16
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2. MeTta Ta 3aBJaHHA HABYAJbHOI JUCIHHUILIIHHA

Meta BukJagaHHs (Pi3UKM - HABYUTH CTYACHTIB OCHOBHHM 3aKOHAM HAaBKOJHIITHHOTO
CBITY Ta HaJaTU HABUYKU iX KBaTi(hiKOBAHOTO BUKOPUCTAHHS MPHU PO3B’SA3aHHI KOHKPETHHX
3a/la4 B PI3HUX Tally3gX Cy4acHOI TEXHIKH.

Buknaganus 3aranbHoi (Pi3UKU MOBUHHO 3a0€3MEYUTH MIHOOKE PO3YMIHHS CTYICHTaAMHU
(G13UYHUX SBULI.

[Ipn BukIamaHHl Kypcy 3arainbHOi (I3UKH 3BEpTAEThCS YyBara sIK Ha JeTalibHe
3’sicyBaHHs (DI3UYHOTO 3MICTY SIBHIIA, TaK 1 HA aHaji3 aHAJIITHYHUX CIIBBITHOIICHB, IO 1X
onucyoTh. Oco0iuBa yBara 3BEpPTAETHCS HAa 3B’SI30K  MAaKPOCKOMIYHUX SIBUI] 1 1X
MIKPOCKOTIIYHIM MeXaHi13MOM. Bci 11l BUMOTH 1 IMOKJIaJIeHI B OCHOBY po0040i mporpamMu

Jucnurmiina “@i3uka” 0a3yeTbCs Ha TCOPETUYHHUX 1 MPAKTHYHUX 3HAHHAX CTYACHTIB,
OTPUMAHUX B 3araJlbHOOCBITHIX HABYAJIBHUX 3aKjaJaxX MpPU BUBYEHHI (DI3UKHU, MAaTEMaTUKH,
MPUPOAO3HABCTBA, XiMii Ta 1H. B cBOlo depry BUBYEHHS  (PI3UKH CTBOPIOE HEOOX1THI
MePelyMOBH U1l 3aCBOEHHS CTYACHTAMU TMOJATBIINX CHEI[aIbHUX 1HXEHEPHUX TUCIUTUTIH.
Kypc 3aranpHoi (i3uky, SK 1 KypcH BUIIIOI MATEMaTUKH, XiMil 3a0e31euyr0Th QyHIaMEHTAIbHY
¢b13MKO-MaTeMaTUYHY MiJITOTOBKY 1HXXeHepa 1 (OpMyBaHHS HOTO CBITOTIISY.

KommereHinii, sKAMHA TTOBUHEH BOJIOAITH MailOyTHIN (axiBelb, B pe3yibTaTi BUBUCHHS
Kypcy ¢i3uKkd, GOpMYIOThCS UYepe3 3HAHHS, BMIHHS Ta HABHYKH BiJIITOBIIHO.

B pe3ynbrarti BUBUEHHS Kypcy cTyAeHT noBuHeH 3HATU :

— OCHOBHI (I3MYHI 3aKOHOMIPHOCTI, SIKI MalTh MICLE MNpPU MEXaHIYHIA TEIUIOBIH,
CICKTPOMATHITHIN, KBAHTOBIM Ta 1HIITNX B3a€EMOJIISX;

— METOAM PO3PaxyHKy Ta aHaiizy (pi3WYHHX SBUII, MIO MPOTIKAIOTh B PI3HOMAHITHUX
(G13MYHUX cUCTeMaXx.

Crynent noBunen BMITH:

— Ha OCHOBI BMBYEHHX (DI3UYHHUX 3aKOHIB TOSCHIOBATH Ta KOPEKTHO 1HTEPIPETYBaTU
(b131uHI poLiecH, IO MPOTIKAIOTh B P13HUX (PI3UYHUX CUCTEMAX;

— 3aCTOCOBYBATH OCHOBHI (P13WYH1 3aKOHOMIPHOCTI IIPU KUIBKICHOMY aHaji3u (DI3UYHHUX
MPOILIECIB B PI3HOMAHITHUX TEXHIYHUX CUCTEMAX;

—3aCTOCOBYBAaTM HA NPAKTHUI[l Ta MPU BUBYEHI TEXHIYHUX JUCUUIUIIH 3HAHHS PO
OCHOBHI 3aKOHOMIPHOCT1 HABKOJIUIIHBOTO MaTepiajJbHOrO CBITY.

L1 ymiHHS GOPMYIOTHCA Y IaHIN JUCIUILIIHI HA YCiX eTanax BUBYCHHS KypCy (Pi3UKH.

OCHOBHHMMH TPYIHOIIIAMH TIPH BUBYCHHI JUCIUILIIHA CJIiJ] BBAXKaTH 0araTOIUIAaHOBICTh
Marepiany, 0 PO3IJISAAE€ThCS, Ta HOTro BeIUKHM 00’eM. TOMy YCIIIHE 3aCBOEHHS KYpCY
HEMOXUTHBE 0€3 JI0AaTKOBOI poOOTH 3 JTepaTyporo, 0 B MOJAIBIIOMY OXOIUICHO TEPMiHOM
“camocrTiitHa pobora”.

Po3ninu st caMOCTIHHOTO BUBYEHHS O KOKHINA TeMI BHJIUICHI B OKpeMHUH OJIOK.
KoHTponp 3a epexkTUBHICTIO BUBYEHHSI MaTepialy CaMOCTIMHOI poOOTH mependadaeThes
NP OMUTYBAHHSX /10 (1 B XOA1) MPOBEACHHS Ja00paTOpHUX POOIT 1 MPAKTUYHUX 3aHATH, a
TaKOX MUISXOM MPOBEACHHS MOJYJIBHHX KOHTPOJIBHHX poOIT (TectiB) s 3abe3meueHHS
e(eKTUBHOI CcaMOCTIMHOI pOOOTH CTYACHTIB PO3pOOJICHO BIAMOBIAHE METOJUYHE
3a0e3MeueHHs, sIKe BpaxoOBYE MOXKIMBOCTI yuOoBoi nabopatopii. Takox mnependaudeHi
KOHCYJIbTaIlii BUKJIa/1aviB.
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3. IIporpama HaBYAJBHOI JUCHMILTIHU

MOAYJb I: MEXAHIKA
Enementu kiHeMaTHKu

1. IlonstTss MmatepianbHOi Touku. Cuctema BimmKy. Pamiyc-BekTop Toukm. TpaekTopis, NUIX,
nepeMilieHHs.
2. MuTtteBa mBUAKiCTh. CepeiHs NUIIX0Ba MBHUIKICTh, CEPEIHS MIBUKICTD IEPEMillIeHHS.
3. Ipuckopeni pyxu. TanrenuiiiHa Ta HOpMaJdbHa CKJIAZOBI mnpucKopeHHsS. Kitacudikarris
HPUCKOPEHUX PYXiB.
4. Kinematuka obepTaibHOTO pyxy Tina. Kyt moBopoty, KyToBa MIBHIKICTh, KyTOBE IPUCKOPEHHS.

JlunamMika MaTepiaabHOT TOUKH Ta MOCTYMAIBLHOTO PYyXy TBEPAOTO Tijia.
3akoHu 30epeKeHHs

5. 3axonu Herotona. [nepuianeHi cuctemu Biamiky. ['panutii 3acrocyBanHs 3akoHiB HproToHa.
6. 3aKOHM AWHAMIKH Ui CHCTEMH MaTepialbHUX TOYOK. 3OBHIIIHI i BHyTpimHI cumm. LenTp macu
(ueHTp iHepIii) MEXaHIYHOI CUCTEMH 1 3aKOH HOT0 pyXy.
7. 3akoH 30epexkeHHs iMIyibCy. Pyx Tina 3MinHOi Macu. [IpuHIIUI peakTUBHOTO PYXY.
8. Pobota 3minHOi cunu. [lotyxnicts. Cunose moue.
9. KineTnuHa Ta moTeHIiadbHa eHeprii. 3aKoH 30epeKeHHs MOBHOI MEXaHIYHOT €Heprii Ta Horo 3B'SI30K
3 OJHOPIAHICTIO Yacy.
10. BukopucTanHs 3aKOHIB €HEpPTii 1 IMITyJIbCY IS ONUCY YAApiB aOCOIIOTHO MPY)KHUX 1 HEMPYKHUX
TiJL

Mexanika 00epTaIbHOTO PYXY TBEPAOTO Tija
10. OcHOBHUI 3aKOH JUHAMIKM OOEPTAIBbHOTO pyXy Tija BIAHOCHO HEPYXOMOi oci. MOMEHT CHIIH.
MowmeHT iHepuii. Po3paxyHOK MOMEHTIB iHepIIii CHMETpUYHUX OAHOPIAHUX Tii. Teopema IlITelinepa.
11. Kinetnuna eneprisi npu obepTaibHOMY pyci. MOMEHT IMITyJIbCY MEXaHIYHOI CHCTEMHU. 3aKOH
36epeXkeHHs] MOMEHTY iMITy/Ibcy. Moro 3B'S30K 3 i30TpomHicTIo mpocTopy. I'ipockomiummii edekr.
INipockonu. 3acTocyBaHHSI FPOCKOMIB B TEXHIIII.
12. HeinepuianbHi cuctemu Bimiiky. Cuiam iHepuii B cUCTeMax KOOpAMHAT, IO 00epTaroThes, iX
MIPOSIBH.

Cuna 1spkinss. EnemenTn Teopii mosus
13. 3akoH BcecBITHBOTO TsDKIHHA. 3akoHu Kemnnepa. Cuna TsxinHs. Bara. HeBaromicts.
14. PoGoTa cui TsKiHHS, KOCMIUHI IIBUAKOCTI. EneMeHTH MexaHiku piivH 1 ra3iB

EnemenTu crienianbHOT TEOpii BITHOCHOCTI
15. IleperBopenns ["anines. MexaHiuHUN TPUHIUI BITHOCHOCTI.
16. Iloctynatu cneniansHOi Teopii BimHOCHOCTI. [lepeTBopenns Jlopenia.
17. Hacninku 3 neperBopeHb JlopeHIa: BiTHOCHICTh TPUBAJIOCTI MOJINH B PI3HUX CUCTEMax BIIJIKY,
JIOBXKHMHA TUI B PI3HUX CUCTEMaX BIIJIKY, PEeIsATUBICTCHKUIN 3aKOH JOAaBaHHS IIBUIKOCTEH.
18. OcHOBHHUI 3aKOH PENATUBICTCHKOI JUHAMIKY MaTepiaibHOI TOUKU. B3a€eM03B’ 30K MacH 1 eHeprii.

MOAVYJb II: MOJIEKYJIAPHA ®I3UKA TA TEPMOANHAMIKA
MounekyasipHO-KIHETUYHA TeOpis 1ealbHOTO ra3y
1. TepmoauHaMiYHMINA 1 MOJEKYIIPHO-KIHETUUYHUI METOM BUBUEHHSI MAaKPOCKOMIYHUX TiJI.
2. PiBHsiHHS cTaHy 11eanbHOro ra3y. JlociiaHi 3aK0HH 1/1€albHOIO rasy.
3. OcHOBHE piBHSAHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii (popmyria A TUCKY).
4. CepenHsi KIHETUYHA €HEPTISI MOJIEKYIIH, 11 3B'S30K 3 a0COFOTHOIO TEMIIEPATYPOIO.
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Enementu ctaTUCTUYHOI (13UKH
5. 3akoH MakcBena Jjisi PO3MOJITy MOJIEKYIT iIealIbHOTO Ta3y 1O IIBUIKOCTSAX 1 €HEPrisiX TEIJIOBOTO
pyxy. EkcmepumeHTanbHe MiATBEpIKEHHS I1horo 3akoHy. CepemHss apudMeTHYHA, CEpeaHs
KBaJpaTU4YHa 1 HalO1IbII IMOBIpPHA IIBUJIKOCTI.
6. bapomerpuuna ¢opmyna. 3akoH bonbiMaHa s PO3MOAUTY MOJIGKYT B 30BHIIIHBOMY
MOTEHITIaTbHOMY TIOJTI.
7. SlBumma mepeHocy B TEPMOJWHAMIYHO HEPIBHOBAKHUX cucTeMax. CepemHi 4HUCIIO 3iTKHEHB 1
CepelIHs TIOBXKHWHA BUTLHOTO MPOOITy MOJIEKYII.
8. Jocminni 3akoHM 11 Au]y3ii, TEIIONPOBIAHOCTI Ta BHYTPIIIHBOTO TEPTH.

OCHOBH TepMOJIMHAMIKH
9. 3aKk0oH PiBHOMIPHOTO PO3MOLUTY €HEPril 10 CTENEeHsIX BUIBHOCTI. BHYTpIIIHS €HEprisi CHCTEMH.
10. Ilepire Hayaa0 TEPMOJAMHAMIKH.
11. Po6ota ra3y B i3ompouecax. 3acTOCyBaHHS IEPIIOTO Hayaja TEPMOAUHAMIKH JI0 130POIIECIB.
12. MonekysipHO-KIHETUYHA TEOpisl TEIIOEMHOCTI ra3iB. 3aJIe)KHICTh TEIUIOEMHOCTI 1/1€aJIbHOTO Tazy
BiJl BUY TIPOIIECY.
13. AniaGatnunuii nporuec. PiBasuus I[lyaccona.
14. JIpyre nauano tepmomuHamiku. EnTpomist i imoBipHicTh. CTaTHCTHYHE TIyMadeHHS IPyroro
Hayaua TepMOJIUHAMIKH.
15. TernoBi nBuryHu i XonoawibHi MamwaH. [{ukin KapHo, #ioro k.K.JI. s 11€abHOTO ra3y.

PeanbHi rasu, piluau Ta TBEP/Il Tija
16. BinMiHHICTb peabHUX T'a3iB Bij i7leajbHOTO a3y, piBHAHHS Ban-nep-Baanbca, i3otepmu Ban-nep-
Baansca, ix ocobnuBocti. Kputnunuii cran .BHyTpimHs eHepris peanbHux rasis. Edext J[xoyns-
Tomcona. 3pimxenns rasis. Po6oru I1.JI. Kamimu.
17. OcobmuBocTi pigkoro crany pedoBuHH. [loBepxHeBuii Hatsr. @opmyna Jlamnaca. 3ModyBaHHS.
KaniisipHi siBuIIa, iX 3aCTOCYBaHHS.
18. Teepai Tina. MoHo- 1 moxikpucTanu. TUMK KPUCTATIYHUX IPATOK. TemnIoeMHICTh TBEPAMX TLI.
3akon Jlrononra i ITTi.
19. ArperaTHi mepexoJu: BUIIApOBYBaHHs, CyOJiMallis, IJIaBIEHHS, KpucTamizauii. AMopdHI Tiia.
Hiarpama crany. [lotpiiina Touka. ®@a3oBi nepexoau I ta Il pony.

MOJYJb III: EJEKTPOCTATUKA, MOCTIHHUHN CTPYM
Enekrpocratuka

1. OCHOBHI XapaKTEPUCTHUKH €JIECKTPOCTATHYHOTO TOJII — HAMPYKEHICTh Ta MOTEHIIa. 3B'S30K MIXK
HaNpPY>KEHICTIO 1 MOTEHIIaJIOM.
2. Tlotik BekTOpa HampykeHocTi. Teopema OcTporpajacbkoro-I'ayca st €1eKTPOCTaTUYHOTO OIS B
BaKkyyMi.
3. 3acrocyBanHs Teopemu Octporpajacekoro-I'ayca amasi po3paxyHKY HampyKEHOCTI E€JIEeKTPUYHHX
noJiB. EnexTpuyne nose piBHOMIpHO 3apsyKeHUX IUIOLIMHU, CPepH, KyIIi.
4. JlienekTpuK B €NEeKTPOCTaTUYHOMY IMoii. Tumu pienekTpukiB. EnekTpoHHa 1 opieHTaliiiHa
MOJISpU3aLlii.
5. Bekrop mnomspuzamii. JlienekTpuyHa CHOPUMHATIUBICTG 1  JI€JIEKTPUYHA [POHUKHICTD.
Cerneroenexktpuku. [lienektpuune 3wmimenHs. Teopema Octporpaacekoro-I'ayca s mons B
JieJIeKTPUKaXx.
6. EnexTpuyHe mojie Ha MeXi IBOX J1eNeKTPHUKIB.
7. TlpoBigHukHM B enekTpocTtaTnyHOMy Toii. Ilose BcepenawHi MpoOBiIHMKA 1 HAa HOTO IMOBEPXHI.
Po3nopin 3apsiziiB B IPOBIIHUKY.
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8. EnextpoeMHicTh nmpoBigHukiB. KonaeHncatopu. 3’ € qHaHHS KOHICHCATOPIB.
9. Enepris okpeMoro 3apsKCHOTO TPOBITHUKA 1 3apsKeHOro KoHaeHcaTtopa. O0’eMHa TycTHHA
eHeprii.

[Tocriianii cTpym
10. IocTiliHu# eNeKTPUIHUHN CTPYM, HOTO XapaKTEPUCTUKU Ta yMOBH iCHyBaHHA. 3akoHH OMa i
Jlxoynsi-Jlenna. 3akon OMa Ju1st HEOTHOPITHOI JUISTHKH KOJIa.
11. Bexrop ryctunu ctpymy. Hudepenuiansaa ¢popma 3akoniB Oma i Jxoyns-Jlenna.
12. IpaBuna Kipxroda mist posranyKeHUX eIeKTPUIHHUX KiJI.
13. KnacuuHa efeKTpoHHa Teopis MPOBIHOCTI MeTaliB Ta ii JociinHe oOrpyHTyBaHHs. BuBin 3akoHIB
Owma 1 Ixoysst JIeHna i3 eJIeKTpOHHOI Teopii.
14. Enextpuynuii cTpyM B Bakyymi. loHi3amis ra3is. HecamocTiiHui Ta caMOCTIHUI ra30Bi pO3psiIu.
[1na3ma Ta ii BMacTUBOCTI.

MOAYJb IV: MATHETU3M
CraTu4yHe MarHiTHe Moje

1. MarnitHe mosne. [HAYKIisS Ta HANpPYKEHICTh Mar”iTHOro moiis. llpuHIMI Ccyneprno3umii s
Mar"iTHHX MOJIiB.
2. 3akoH bio-CaBapa-Jlamnaca Ta oro 3acTOCYBaHHS JUIsl pO3PAaXyHKY MarHiTHHX IOJIB MPSMOTO Ta
KOJIOBOT'O CTPYMIB.
3. 3akoH Amriepa. B3aemozis mapanenbHuX CTPyMiB.
4. Cuna Jlopenua. [IpuckoproBaui 3apsimkenux yactuok. Edexr Xommna. MI'/[-reneparopu.
5. Hupkynsist 17151 MarHiTHOTO TI0JIsL B BaKyyMi. MarHiTHe IoJie COJIeHOia Ta TOpoija.
6. PoGoTa o nepemilieHHIO MPOBIJHUKA Ta KOHTYPY 31 CTPYMOM B MarHiTHOMY HOJi.

SIBuIe eneKTpOMAarHiTHOT IHAYKIII{
7. EnextpomarsitHa iHaykuid. 3akoH Papanes. [Ipasuio Jlenna. O6epTaHHsS paMKud B MarHiTHOMY
nouti. ['enepaTop 3MiHHOTO CTPyMYy.
8. Camoinaykuis. [HIyKTHBHICTE KOHTYpY. CTpyMH NpH BMHKAaHHI Ta PO3MHUKAHHI €JIEKTPHUYHOIO
KOJIa.
9. Bzaemna inaykuis. TpanchopmaTopu Ta iX 3aCTOCYBaHHS.
10. EHeprist MarHiTHOTO IOJIS.
11. MarHiTHi MOMEHTH €JeKTpoHiB Ta aromiB. /[lia-, mapa- Ta QepoMarHeTuku. MarHiTHa
IIPOHUKHICTb.
12. ®epomarHeTuku Ta pux BiactuBocTi. [Ipupona pepomarneruzmy. Touka Kropi.

MOJAYJIb V: KOJIMBAHHSA 1 XBUJIT

["apMoOHiIYHI MEeXaHiIuHI Ta eJIeKTPOMArHiTHI KOJMBAaHHS
1. "'apmoHiuHI MeXaHIYHI KOJUBaHHs. ["apMOHIUHI KOJMBAHHS B 17ICAIbHOMY KOJIMBHOMY KOHTYDI.
2. [lpyxuuit, pi3MuHUM Ta MATEMAaTUYHUNA MasITHUKH.
3. JlonaBaHHS KOJIMBaHb OJIHAKOBOT'O HAMPSAMKY 1 OJTHAKOBOI 4acTOTH. bUTTs.
4. lonaBaHHS B3a€EMHO NEPIEHANKYIIPHUX KOJIUBAHbD.
5. 3racarodi MexaHI4HI Ta €JEeKTPOMAarHiTHI KojduBaHHS. /lekpemMeHT Ta jorapu@MiuHUNA AEKPEMEHT
3racaHHs. JJoOpOTHICTh KOJTUBHOI CUCTEMHU.
6. Bumy1ieHi MexaHi4Hi Ta eIeKTPOMAarHiTHI KoJMBaHHA. Pe3oHaHc.
7. 3minHM# cTpyM. 3akoH Oma A Koja 3MiHHOrO crtpyMmy. Pesonanc Hampyr. IloTyxHicTb, ska
BHJIUTSETHCS B KOJII 3MIHHOTO CTPYMY.
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MexaniuHi xBuJIi
8. XBuiboBi mporecu. Ilonepeuni Ta mo30BxkH1 XBuiIi. PiBHSHHS O1Ky401 XBrTi. XBHIIbOBE PIBHSHHS.
9. Intepdepenmuis mexaniyHux XBwib. CTosua XBuis. Bys3nu Ta mydHoCTi, iX KOOpIUHATH.
10. 3BykoBi xBuIi. [IIBHIKICTH pO3NOBCIOKEHHS 3BYKY. YJIBTPa3BYK Ta HOTO 3aCTOCYBAaHHSI.

MOAYJb VI: EJJEKTPOMATI'HITHI XBHWJIL. OIITUKA. ATOM BOJHIO

EnextpomaruiTHi XBuiIi

1. Meroau oniep>kaHHs €JIEKTPOMArHiTHUX XBWib. JJocmiau ["epia.

2. OcHoBu Teopii enekTpoMarsitHoro moiyisi MaxkcBemna. BuxpoBe enextpuune mnone. Ctpym

3MileHHs. PiBHsAHHS MakcBeiia Ui eJ1eKTpOMarHiTHOro moJs.

3. JudepeHuianbHe pIBHSIHHSI  €IEKTPOMArHiTHOi  XBwii. IIIBHIKICTP  pO3MOBCIOKEHHS

eJIEKTPOMAarHiTHUX XBWib. [1Ikana ejekTpoMarHiTHUX XBUJIb.

4. EHepris Ta iMITyJIbC €TIEKTPOMAarHiTHOI XBWii. ['ycTHHA eHeprii Ta 'yCTHHA IOTOKY €HEepTii.

Onrtuka
5. InTepdepeHtiisi CBITIOBUX XBHJIb,yMOBH ii BUHHKHEHHs. KorepeHTHi jKepena CBiTJIa, METOIHM iX
onepxkaHHA. ONTHYHA JOBXKHMHA LUIAXY.YMOBHM MAaKCUMyMy 1 MiHIMyMy IHpu iHTepdepeHLii.
Po3paxyHnok iHTepdepeHiii BiJ 1BOX KOTepeHTHHX JKepe cBiTia (nociin FOHra).
6. Inrepdepenuis B Tonkux miiBkax. Kinbisg HetoTona. Bukopucrtanus iHtepdepeHiii citia B Hay1l 1
texHui. InTeppepomerpu.
7. Mudpakmis ceitna. [Tpuamun I'oiirenca-dpenens.Merton 300 @penens. [IpsmoriHiiiHe MOMTUPEHAS
ceiTna. udpakuis Ppenens Ha kpyriaomy otBopi 1 aucky. dudpakuis PpaynHrodepa Ha OIHii
mtiuHi. Jlndpakiis Ha qudpakiiiHii rpaTii.
8. IlpoctopoBa nudpakuiiina rpatka. Judpakuis penreHiBcbkux mnpomeHiB. dopmyna Bynbda-
bperris.
9. Tlonspuzamis ceitna. [Ipupoane 1 monsipuzoBane cBiTio. [lonmspuzarisi cBiT/ia npu BinOWBaHHI 1
3aJIOMJIEHH] Ha MeXi JIBOX JAieNeKTpukKiB. 3akoH bprocrepa. [loasiitne mpomenesanomienns. O1HOOCHI
KPHUCTAIH.
10. Anani3z nonspusoBaHoro cpitia. 3akoH Mamtoca. OGepraHHs miIomuHU nonsgpusatopa. Lrydna
OINITUYHA aH130Tportid. [HTepdepeHiist Monsipu30BaHOro CBITIA Ta il BUKOPUCTAHHSL.

KBanToBa mpupo/ia BUIPOMIHIOBAHHS
11. TentoBe BUIIPOMiHIOBaHHs, Horo xapakTepuctuku. 3akoHu Kipxroda, Credana-bonbumana, Bina.
KBanroBa rinoresa i ¢opmyna Ilnanka. Ontudna mipomerpis.
12. 3akonu poroedexry. @oronu. PiBHsaHHs EifHinTeliHa 17151 30BHIIIHBOTO (OTOE(DEKTY.
13. Tuck cBitina. ocniau Jlebenera. Edpext KommnTona.

Teopist atoma BojHIO 32 bopom.
14. Tloctynatu bopa. Teopis bopa..
15. CnexrpainsbHi cepii. [loctina Pinbepra. Hocniaun @panka-I'epua.

MOJYJb VII: EJJEMEHTU KBAHTOBOI ®I13UKHA ATOMIB, MOJIEKY I,
TBEPAUX TIJ1
EneMenTH KBaHTOBOT MEXaHIKM aTOMiB

1. KopnyckynsapHO-XBUIIOBUH ayaitizM pedoBuHU. Popmyna ae bpoiis.
2. CriBBiJHOILIEHHS! HEBU3HAYEHOCTEH SIK TIPOSB KOPITYCKYJIIPHO-XBUJIBOBOIO Ayaii3My Martepii.
3. XBunboBa (hyHKIA 1 ii cTatucTuHuii 3micT. PiBHstaus Llpeninrepa aiis cTalioHapHUX CTaHiB.
4. YacTuHKa B OJHOMIPHIN NPSIMOKYTHIM MOTEHMHIHHINA sMmi. KBaHTyBaHHS eHeprii Ta IMIYJIbCy
YaCTHHOK.
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5. ATOM BOJHIO B KBaHTOBIM MexaHili. CriiHOBe KBaHTOBE unciio. DepmioHu 1 0030HH.
Po3mnofin enekTpoHiB B aTOMi 32 €HEPTisIMH.
6.IlormuHanns cBiTia. CrnoHTaHHe 1 BuUMYIeHe BUIpoMiHioBaHHSI. Popmyma Ilnanka. Jlazep.
BrnactuBoCTI 1a3epHOTO BUITPOMIHIOBAHHS.

Enementu (pizuku TBEpaOroO TNIA

7. KBantoBa cratuctuka ®epmi-/lipaka. Po3moain enekTpoHiB MPOBITHOCTI B METaNl 3a €HEPTisIMHU
npu abcomoTHOMY HyJ1 Temmeparypu. Exepris @epmi. Briu Temriepatypu Ha po3oiii eJIeKTPOHIB.
8. Posmonin eneKkTpoHIB 1O EHEepPreTMYHHX 30HaX. BajeHTHa 30HA, 30HAa NTPOBIAHOCTI. Meranw,
MIPOBITHUKH, HATIIBITPOBITHUKH, JICICKTPUKH.

9. BnacHa npoBigHICTh HaNiBMPOBiIHKKA. JIOMIIIKOBA MPOBIIHICTH HAMIBIPOBITHUKA. EIeKTpOHHUH 1
TIpPKOBUH HAMiBIPOBITHUKH. KOHTAKT €1eKTPOHHOTO i JIPKOBOTO HANIBIPOBIAHUKIB (p-n mepexin),
HOro BOJIbT-aMIIEpHA XapaKTepucTuka. TpaH3ucTop.

EnemenTtu i3uku enemMeHTapHU3X YaCTHHOK
10. 3apsia, po3mip i Maca aToMHOTO spa. Macose i 3apsioBe uncina. Ckiag sapa. Hykiaonu.
11. B3aemonis HyKIJIOHIB, BIACTUBOCTI 1 mpupoaa sipepaux cui. Jledexr macu. Enepris 3B’s13Ky.
12. 3akOoHOMIPHOCTI 1 MOXOKEHHS anbda -, 6eTa - i raMMa-BUINIPOMIHIOBAHHS aTOMHUX sIJIEP.
13. OcHOBHHIA 3aKOH PaJli0aKTUBHOTO po3mnaay. [lepiox miBpo3namy.
14. SnepHi peakii 1 3akoHU 30epeskenHs. Peakiiist moainy sapa. JlaHiorosa peakiiisi moaity.
15. Knacudikariis i B3a€eMHiI IEpETBOPEHHS €lIEMEHTAPHUX YACTHHOK.
YoTupu TUIU QyHIaMEHTAITBHUX B3aEMOJIIMH.
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4. CTpyKTypa HaBYAJIbHOI JUCHHMILTIHU «Di3uKa)

Monayi
(ak. roa.)

TeopeTuune apo

pakTuyni
3aHATTH

JlabopaTopH
i3aHaTTA

TemaTuuni MoayJti
(Mikpomoay.ii),
(ak. roa.)

dopma
BHBYCHHS
Marepiaiy
(ak. roa.)

dopma
BHBYCHHS
Marepiaiy
(ak. roa.)

®opma
BUBYCHHSH
MmarepiaJy
(ak. roa.)

Ayn.

Cam.

Aya. | Cam.

Aya. | Cam.

2

3

4

5 6

7 8

Monyas I:
MexaHika
(54 rom.)

1. Kinemartuka.

Beryn o xypey dizuku. OCHOBHI MTOHSTTS
KIHEMaTHUKH: MaTepiajibHa TOYKa,
TPAEKTOPIs, MUISX, IEPEMIICHHS,
IIBUIKICTh, IPUCKOPEHHS. (TaHTCHIlIaIbHE
Ta HOPMaJIbHE ITPUCKOPEHHS),
knacudikailis pyxiB, o0epTaabHU pyX,
KYTOBI KIHEMaTU4YHI XapaKTEPUCTHKH, iX
3B’S30K 3 JIIHIHHUMU.

2. Iunamika.

Maca, imnynbe, cuia. 3akonu HeroToHa.
[TeperBopenns ["amines. MoMeHT chilH,
MOMEHT iMITyJIbcy. OCHOBHUII 3aKOH
JTUHAMIKA 00epTaIbHOTO PYXY.
HeinepuianeHi cuctemu BiptiKy. Cunu
1Hepii.

3. 3akoHu 30epexeHH .

3akoH 30epexeHHs iMIyIbcy. LleHTp
iHepuii. PeaktuBHMI pyx . 3aKOH
30epexeHHs MOMEHTY IMITYJIbCY.
I'ipockonu. MexaniuHa poOota. Kinernuna
1 IOTeHI1aJdbHA eHeprii. 3aKoH
30epeKeHHs TOBHOI MEXaHIYHO1 eHeprii.
3acToCcyBaHHS 3aKOHIB 30€peKEHHS.

Po3aumm misgd caMOCTIIHOTO BUBUEHHS

CrneniajgbHa Teopist BITHOCHOCTI.
[Toctynatn Eftnmreiina. [leperBopenns
Jlopenna. BiTHOCHICTh YacOBHX 1
pocTopoBUX iHTepBaiB. [IpaBuiio
JI0JJTaBaHHA MIBUJKOCTEH. PensTuBicTchkuit
IMITYJIbC. 3aKOHU PEISATUBICTCHKOT
JUMHaMIKH. 3B'A30K MacH 1 eHeprii. Enepris,
IMITyJIbC 1 Maca poToHa.

EnemenTtu Teopii moJs.

CuitoBa XxapakTEepUCTHKA TOJIS —
Hanpy>KeHiCTb, CUJIOBI JiHii. EHepreTnuni
XapaKTEPUCTHKH TTOJIS: TIOTeHITia IhbHA
eHepris i norenuian. ExBinoreHmianpHi
noBepxHi. ['paBiTariiine mose. 3aKOHU
Kemnepa. KocmiuHi BHIKOCTI.
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Paszom: 8 10 8 6

16

Pa3zom 3a 1-ii kpeaur: 8 10 8 6

16
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2 3 4 5 6

Moayas II:
Monekysap
Ha (i3uka
Ta
TEpMOJIMHA
MiKa

(32 rom.)

1. IneaanHmuii ras.

CraTHCTUYHI 1 TEPMOJUHAMIYHI METOIH.
TepmoarHaMivHI MTapaMeTpH.
MoutekynsipHO-KiHETUYIHA TEOopist
imeanbHOTo Ta3y. OCHOBHE PIBHSIHHS
MOJICKYJISIPHO-KIHETHYHOT Teopii. PiBHSIHHS
MenneneeBa —Knaneppona.
ExcriepuMeHTabHi Ia30Bi 3aKOHH

2. CraTtucTHYHI po3moaiiu.
MakcBeIUTIBCbKHIA PO3MOALT MOJIEKYJ 32
MIBUIKOCTSAMHM Ta eHeprismu. Jlocmia
[repra. CepenHsi, cepeiHs KBaIpaTHIHa,
HaWO1IBII iIMOBIpHA MIBUAKOCTI. Po3momin
bonbimana, bapomerpudna dhopmyiia.

3. Tepmoaunamika.

Temora i po6oTa sk crocid nepepanHs
eneprii. [lepmuii 3aK0H TEpMOAMHAMIKH 1
H0r0 3aCTOCYBaHHS 10 130MPOLIECIB.
O6opoTHi 1 He00OpOoTHI npouecu. Jpyruit 2 1 2 1
3aKOH TepMouHaMiku. TerioBi Ta
xonoauibHi Mamuau | ixHid KK/, Iukn
Kapno. Eatponig. CratuctudHuii 3MicT
JPYTroro Hayvaja TepMOJUHAMIKH

Po3 i mimst caMOCTIHHOTO BUBUEHHS

PeanbHuii razu ta pinuau. ®@a3osi
nepeTBOPEeHHS.

Cunu B3aeMoiii MIXK MOJIEKYJIAMHU.
PiBHsinHS Ban-nep-Baanbsca. Kputnunmii - 5 - 3
ctad. ®a3oBi neperBopeHHs. PazoBi
niarpamu. PiBusuHa Knaneiipona—
Kiaysiyca.

Pa3zom: 6 8 6 6
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Monyab
II1:
Enexrpocra
THKA.
[Tocriitanii

CTpyM
(22 rom.)

1. CraTn4He eJleKTPUYHE MOJI€.

3akon Kymnona. Hampyxenicts, iHIyKIis
nosist. Cuiosi ninii. Teopema ["aycca.
[Torenmnian. Enextpuune mosne B
nienexkTpukax. Tunu gienekTpukiB. MexaHi3m
ix monsipu3anii. JlienexTpuuna
CHPUMHATIUBICT Ta IPOHUKIIUBICTb.
Hanpy>xeHicTb 1 moTeHIian mous y
npoBigHuKy. Konaencaropu. 3’ e qHaHHA
KOH/IeHCaTOpiB. EHEpris eneKTpuyHOro MOJIsl.
['yctuna eneprii.

2. locTilinnii eJIeKTPUYHMI CTPYM.

Cuna crpymy. EPC. 3akon Oma s
OJTHOPITHOT Ta HEOAHOPIAHOI AIITHKUB KOJIA.
[Tpasuna Kipxroda. 3akon [xoynsa-Jlenma.

P03I[iJII/I JJIA CaMOCTIHHOTO BUBYCHHS

YMOBH iCHYBaHHS MOCTIHHOTO €JIEKTPUYHOTO
ctpyMy. I'yctuna crpymy. Cuna ctpymy.
EPC.

EnexTpuyHmii CTpyM B ra3ax i BaKyyMi.

Pa3zom:

12

N

Pa3om 3a II-if kpenur:

11

16

Monyab
v
MarueTusm
(26 Tom.)

1. CraTu4yHe MarHiTHe moJe.

[HayKUist 1 HAaNPY>KEHICTh MAarHUTHOT'O TOJIS.
3akon bio- Caapa -Jlarutaca. MarnitTHa
CHPUHHATIUBICT Ta MarHITHA
nponukHicTh.Cuia JlopeHna i cuna Amrmepa.
B3aemozist mpoBITHUKIB 31 CTPYMOM.

2. lunaMivyHe eJIeKTPOMATHITHe 1oJie.
3axonu Papanes 1 Jlenua ans
eJIeKTpOMAarHiTHoO1 iHAyKLii. ['eHepaTop
3MIHHOTO cTpyMy. B3aemHa inaykiis i
CaMOIHJYKI1s. [HTYKTUBHICTb.

P OSI[iJ'II/I JJI CaMOCTIHOTO BUBYCHHS

Enextpuyni 1BuryHu. MartiTHi MOMEHTH
aTOMIB 1 MOJIeKyJl. BekTop HamaruiueHocT1
JliamaraeTuku, mapaMarHeTUKH,
(dbepoMarHeTuKH.

Tpanchopmaropu. ['yctrna eneprii
MAar"iTHOIr'O IOJIA.

Pa3om:
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Monayas V:
KonuBanusa
1 XBUIl

(28 rox.)

1. F'apmoniuni MexaHi4Hi Ta
€JIEKTPOMATHITHI KOJIMBAHHSI.

BinbHi He3racaroui koauBaHHs. [{ogaBaHHs
kosuBaHb. butts. [Ipyxunnuii, GpizudHmii Ta
MaTeMaTHYHUN MasTHUKY. 3racarpdi
KOJIMBaHHS.

2. Bumymieni konmuBanns. Kosa 3minHoro
CTpyMy.

Bumymeni konuBanHs. Pesonanc.
Pe3onanchHa uacrota. Kosia 3MiHHOTO CTpyMy
3 MOCTIIIOBHO 3’ €THAHUMH OTIOPOM, EMHICTIO
Ta IHIYKTUBHICTIO. 3aKkOH OMa JiIsl TAKOTO
Kosia. €MHICHUH Ta IHAYKTUBHUI OMOpH. 3CyB
a3 M cTpymoM 1 Hanpyroto. [loTyxHicTh
3MIHHOTO CTPYMY.

2. MexaHi4Hi XBHJII.

XBuboBi miporiecu. [lomepeuni Ta mo30BxKHi
XBWIi, PIBHSHHS ObKy4oi XBWIi. XBUJIHOBE
piBusHHA. IHTepdepenuis xBuib. Crosui
XBWI. XapaKTEepUCTHUKU 3BYKOBHUX XBHJIb.

3BYK, yIbTpa3BYK, iHQpa3ByK.

Po3ainum 1 caMOCTIMHOTrO BUBUEHHS

[TonepeuHi Ta MO3/10BKH1 XBUJI1, PIBHSIHHS
O1>Ky401 XBHJII. XBUJIbOBE PIBHSAHHS.
Iarepdepenuist xBuiib. CTOAY1 XBUIIL.
XapaKkTepUCTUKHU 3BYKOBUX XBHUIIb. 3BYK,

yIbTPa3BYK, iH(ppa3ByK.

Pa3zom:

N

w

Po3om 3a III kpeaur:

10

16
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Moayab
VI:
Enexkrpomar
HITHI XBHJII.
OnTHKa.
AToMm
BOJHIO.
(54 ron.)

1. EnekTpomMarHiTHi XBHJIi.

PiBHsanHsa MaxkcBesuia niid
eJIeKTpOMarHiTHOro noJjs. EnekrpomarnitHi
xBuIl. [1Ikana enexkTpoMarHiTHUX XBWIIb, X
3aCTOCYBaHHS.

2. XBWJIBOBI BJIACTHBOCTI CBiTJIa.
Iarepdepenuis cBitia Ta ii 3acTocyBaHHS.
Hudpaxkiis ceitia. [Ipuanun [oiirenca—
@penensi. Meton 30n @penens. Audpakiis
peHTIreHIBChbKUX mpoMeHiB. [Tonspu3artis
ceiTna. [lozBiiiHe MpOMEHe3aTOMIICHHS
HITYYHA ONTHYHA aH130TPOIis

3. KBanToBa npupoaa BUNPOMiHIOBAHHS.
TeroBe BUNPOMiHIOBAaHHS 1 HOTO
xapaktepucTuku. 3akonu Credana-
Bonbrmana, Kipxroda, Bina. ®opmyia
[Tnanka. Buau potoenextpuunoro edexry.
3aKoHU 30BHIMIHBOTO GoToedekTy. PiBHAHHS
Eitnmreiina.. Epext Kommorna. Tuck cBitia.

4. Teopist aToma BoaHIO 32 bopom.

Moneni aroma 3a Tomconom 1 Pezepdopaom.
JliniiyacTuil CEeKTp aToMa BOJHIO.
ITocrynatu bopa. Jocninu @panka i ['epua.
Crnektp aToMa BoJiHIO 3a bopom.

POSI[iJ'II/I JJIsA CaMOCTIMHOTO BUBYCHHS

B3aemonis cBiTia 3 peuoBuHOMW0. [{ucnepcis
ceiTia. E¢ext BaBinoBa-UepeHkona.

3acrocyBaHHs poToedexTy. [lianekTnyna
€THICTh XBHJIBOBHX Ta KOPITYCKYIISIPHUX
BJIACTUBOCTEH €JIEKTPOMArHiTHOIO
BUIIPOMIHIOBAHHSI.

Pazom:

10

16

(&)

Pasom 3a IV kpeaur

10

16
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Moayas
VII:
Enementn
KBaHTOBO1
¢bizukn
aToMiB,
MOJIEKYJI
TBEPIUX TLI
(54 ron.)

1. EnxeMeHTH KBAaHTOBOI MeXaHiKH aTOMiB.
Xwii nie bpoitas. CriBBiTHOIIICHHS
HeBu3HaueHocTel. PiBusHus [peninrepa.
XBWIbOBA (PYHKITisI. ATOM BOJHIO B
KBaHTOBI MeXaHii. 1-s cTaH eJIeKTpoHa B
aToMi BOIHIO.

2. baraToe/1eKTpPOHHI aTOMHU Ta MOJIEKYJIH.
®depmionn Ta 6030HU. [IpuHIMT 3a00pOHN
[Tayni. bararoenextponHi aromu. Po3moain
EJIEKTPOHIB TI0 EIEKTPOHHUX 000JOHKAX.
[TepioguuHa cucTema eJIeMeHTIB
MenneneeBa. PEHTreHIBChKI CIIEKTPH.
CrioHTaHHE Ta BUMYILIEHE BUIIPOMIHIOBAHHSI.
Jlazepu.

3. Enementu ¢izuku TBepaoro tija.
[ToHATTS PO 30HHY TEOPIIO TBEPIUX TiJ.
Mertanu, AieTeKTPUKHU 1 HAIliBIPOBITHUKH 3
TOYKH 30py 30HHOI Teopii. BmacHa
MPOBIAHICTH HAIMIBIPOBITHUKIB. JJomimTkoBa
MIPOBIHICTD HAIIBIIPOBITHUKIB.

4. EnemenTH (izuKku aTOMHOIO siApa.
Po3mip, ckian 1 3apsii aTOMHOTO sijipa.
Hyxnonu. SnepHi cunu. Mogeni siipa.
PanioakTrBHE BUNIPOMIHIOBaHHS. 3aKOH
panioakTUBHOro po3nany. IlpaBuna
3MiIllEHHs. SIepHI peakiii 1 X OCHOBHI THUIIH.
KEepOBaHUX TEPMOSJIEPHUX peakiii. SnepHa
€HepreTHKa.

5. EnemenTH izMKkH eJileMeHTapHUX
YACTHHOK.

Kocmiune BunpomintoBanHs. Tumnu B3aemMoil
eJIEMEHTApPHUX YaCTUHOK. YaCTUHKY Ta
AHTHYACTHHKH.

Po3ainy mis caMoCTIMHOTO BUBYEHHS

CIliH eJeKTpoHa, CIIIHOBE KBAHTOBE YHUCIIO.

Monekynu. MonekynspHi CHEKTpPH.
Kom0iHariiine po3citoBaHHs CBITJIA.

P-n- mepexin. HamiBnpoBiAHUKOBI Ji011 Ta
TpioJu (TpaH3UCTOPH), iX 3aCTOCYBAHHSI.

Peakmis mominy sigpa. Jlanirorosa peaxirisi.
Peakiiist repmosineproro cuntesy. [Ipobiema
KEpOBAHUX TEPMOSACPHUX PEaKIii.

Knacudikarist ereMeHTapHUX YaCTHHOK.
KBapku

Pazom:

12

16

Pa3om 3a V kpeaur:

12

16




MiHicTepcTBO OCBIiTH | Haykn YKpaiHu
HepxaBHMUU yHiBepcuTteT « X KUTOMMUPCbKa NoniTexHika»

17

3arajbHa KiJIbKiCTh IOAMH, BUAIJIEHHX HA
BHBYEHHSI KYpCY.

40

53

40

30

80

27
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5. Temu 1a00paTOPHUX 3aAHATH

Moz(y.nb 1
JLp.Nel BuzHaueHHS IyCTHHH TLI IPABHIIBHOI TCOMETPUYHOT (popMmu.
JLp.Ne2 BuBueHHs 3aKOHIB KIHEMATHKH 1 IMHAMIKH MOCTYNAIBHOTO PYXY.
JLp.Ne3 BuBueHHsI OCHOBHOTO 3aKOHY 00epTaIbHOTO PYXY.
JLp.Ne4 BusHaueHHSI MOMEHTY iHEPLIii MaxOBHKA.
JLp.Ne5 JlochimkenHs 3anexHocTi AedopMaliii po3TATY CTEpkKHS BiJ] MPUKIAICHOI CHIH
(mepeBipka 3akony ['yka).
J1.p.Ne6 BuBUeHHS 31TKHEHHSI KYJIb.

Moays 2
JL.p.Ne7 BusnaueHHsl yHIBepCcalbHOI ra30BO1 CTaI0l METOOM 3MIiHHU THCKY.
JL.p.Ne8 BusnaueHnHst cepefHbO1 JOBKHHH BUIBHOTO MPOOITY 1 €(EKTUBHOTO JllaMeTpa MOJIEKYI
MOBITPSL.
JL.p.Ne9 BusnaueHHsI BIAHOLIEHHS TEINIOEMHOCTEN MOBITPSI MPU CTAIIUX TUCKY 1 00’ €MI.
JLp.Nel0 Busnauennsi xoediii€HTa B’SI3KOCT1 PIIMHU 3a TATIHHIM KYJIbKHA B PIAMHI (METOJ
Crokca).
JLp.Nel1 BusnauenHs koegilieHTa TOBEPXHEBOIO HATATY PIAMHUA METO/IOM BIIPUBY KUIBLIS.
JL.p.Nel12 BuBueHHs TeMIiepaTypHOi 3a1€KHOCTI Koe(illieHTa OBEPXHEBOT0 HATATY PiIMHU 32
METOJIOM MaKCUMaJIbHOTO TUCKY B IMOBITPSIHUX OyJbOAallKax.

Monayas 3
JL.p.Nel3 JlocmiikeHHS €IeKTPOCTATHYHOTO TOJIS.
JL.p.Ne14 Buznauenns EPC ranbpBaHiYHUX €JIEMEHTIB METOJIOM KOMITCHCAITI1.
JLp.Nel5 BumiproBaHHs OIopy METOJIOM MOCTa IOCTIHHOTO CTPYMY.

Moayas 4
JL.p.Ne26 BuBuenHst 6y/10BU 1 NPOBEACHHS BUMIPIB 3 €EKTPOHHUM OCIIIIOrpadoMm.
JL.p.Ne27 BuMiproBaHHsI EMHOCTI.
JLp.Ne28 BumiproBaHHs iHIyKTUBHOCTI.
JLp.Ne29 JlocmikeH s KOJTa 3SMIHHOTO CTPYMY 3 iHIYKTHBHICTIO.
JLp.Ne30  IloOynmoBa KpHBOi HAMarHi4yBaHHs 1 CIIOCTCPEKCHHS TCT/Ii TricTepesucy
(bepoMarHeTHKiB y 3MIHHUX MAarHiTHUX MOJSX.

Monyas 5
JL.p.Ne31 3aryxaroui KOTUBaHHS B KOHTYPI.
JL.p.Ne32 BumymieHi KOJIMBaHHS B KOHTYPI.
JL.p.Ne33 JlogaBaHHS B3a€EMHO NEPIEHIUKYISIPHUX rapMOquHHx KOJIUBAHb.
JL.p.Ne34 JlocmiukeHHs! ITONEPEYHHUX XBHIIb B IITHYPI.
JLp.Ne35A BusznaueHus IJ_IBI/II[KOCTI 3BYKY 3a JIOIIOMOTOI0 METOy ¢iryp Jliccaxy.
JLp.Ne35 IommpeHHs 3BYKy B MOBITPI.
JL.p.Ne36 BuszHaueHHs IIBUAKOCTI 3BYKY.

Moayas 6
JL.p.Ne37 JlochimkeHHs TOTJIMHAHHS CBITIIAa PEYOBHHOIO.
JL.p.Ne39 Busnauenns siBuia inTepdepeHiii ciTiia Ha NpukiIaal kiiens HeroToHa.
JL.p.Ne41 BuznauenHs siBuiLa AUQpaKiii cBITIA.
JL.p.Ne42 TlepeBipka 3akony Masnroca.
JI.p.Ne43 BusHaueHHs siBUILA OOepTaHHS MJIOLMHY MTOJIIPU3ALil CBITIOBOI XBHIIL.
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JLp.Ne52 BuBuenns edexkra @panka 1 ['epua Ta 3HaXOMKEHHS JUCKPETHUX PIBHIB €HEpPrii
aToMa KCEHOHa.
JL.p.Ne53 BuBueHHs ciekTpa BOJHIO, BU3HaUeHHs cTasioi Pinbepra ta cranoi [1nanka.

Mopyas 7
JLp.Ne50 BusnaueHHs BiIHOIICHHS 3apsly €IEKTPOHA 10 HOT0 MacH METOJIOM MarHeTpOHa.
JLp.NeSOA BuzHaueHHs MUTOMOTO 3apsiy eJIeKTpoHa MeToa0M TomcoHa.
JLp.Ne51 BusHaueHHs TUTOMOTO 3apsijly €JICKTPOHA METOJJOM MarHeTpOHa.
JL.p.Ne54 BuznauenHst eeKTHBHOTO maMeTpa aToma KCEHOHa.
JLp.Ne55 ,Z[ocmzmceHHﬂ TeMHepaTypH01 3aJIEKHOCTI OMOpY MeTalny 1 TepMmicTopa Ta
BU3HAYEHHS €HEepTii akTUBAaIlii HaHIBHpOBIIIHI/IKa
JLp.Ne56 JlocnimxkeHHs BractuBoctet P-n—mepexony.
JL.p.Ne57 BuBUeHHS TYHEIIBHOTO J110/1a.
JL.p.Ne59 BuBueHHs1 poOOTH HaIIBIPOBITHUKOBOTO BUIIPSIMIISYA.
JLp.Ne60  ocnipkeHHST ~ TEMIIEpaTypHOi  3aJ€KHOCTI  MarHiTHUX  BJIACTHBOCTEH
(dbepoMarHeTuka.
JLp.Ne61 BuBuenns pexxumy pobotu niunnbHuka ['eitrepa-Mromiepa.
JL.p.Ne62 BuznaueHHs koedillieHTa NOTIMHAHHS ¥ - BUTTPOMIHIOBAHHSI.

JL.p.Ne63 CraTuctuuHe JOCHIHPKEHHS paIi0aKTUBHOTO (POHY KOCMIYHOTO BHUIIPOMIHIOBAHHS.
JL.p.Ne64 JlocnixeHHs BIACTUBOCTEH JT1a3€PHOTO BUIIPOMIHIOBAHHS.
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6. CamocTiiina po0oTa

Hazssa temu

PexoMeHnnoBana
JiTepaTypa

2

3

Monayas .. EnemenTn Teopii noJs.

CuoBa XapaKkTepUCTUKA MO — HAIIPY>KEHICTh, CHIIOB1
niHii. EHepreTnuHi XapakTEpUCTHKH TOJIS: MOTEHIlIabHA
eHepris i noreHmian. EkBinmoTeHuianbpHi OBEPXHi.
I'paBitariiine nose. 3akonu Kermepa. Kocmivni
IIBUJIKOCTI.

[1], po3m. 5. § 22-26

CrneniajbHa Teopisi BiTHOCHOCTI.

[Tocrynatu Elinmreitna. IleperBopenns JlopeHua.
BimHOCHICTh YacOBUX 1 IPOCTOPOBUX IHTEPBAIIB.
[TpaBwito 1o1aBaHHS MIBUIAKOCTEH. PesiTUBICTCHKII
IMITyJIbC. 3aKOHU PEISATUBICTCHKOT AMHAMIKH. 3B'SI30K
macH i eHeprii. EHepris, iMmmynbc 1 Maca goToHa.

[1], po3a. 7. § 34-40

Mopayas I11: PeanbHuii ra3u ta pinuau. ®a3osi
nepeTBOPEHHsI.

Cunu B3aemonii Mixk Monekynamu. PiBusauusa Ban-nep-
Baanbca. Kputnunuii cran. @a30Bi nepeTBOpeHHs.
®da3oBi aiarpamu. PiBasuns Knanelipona— Knaysiyca.

[1], po3a. 10. § 60-62, 74-
76

Mopyas I1I: YMoBU icHYBaHHSI TOCTIHHOTO
eJIeKTpUYHOro cTpymy. I'yctuna crpymy. Cuina ctpymy.
EPC.

[1], po3m. 12. § 95-97

EnexTpuyHuii CTpyM B ra3ax i BaKyyMi.

[1], po3a. 12. § 105-109

Moayas IV:. MaraiTHi MOMEHTH aTOMIB 1 MOJIEKY.
Bektop HamarniueHocti /[iaMmarneTuku, napamMarHeTHKH,
(dbepoMarHeTukKu.

[1], posn. 16. § 132-135

Enextpuuni neurynu. Tpancpopmaropu. ['yctuna
€Heprii MarHiTHOTO MOJIl.

[1], po3n. 15. § 125,130,
131

Moayasb V: Ilonepeuni Ta mo3A0BXKHI XBHII, pIBHSIHHS
O1Ky4oi XBWII. XBUJIbOBE PIBHAHHSA. [HTEpepeHis
xBWIb. CTOSAY1 XBWIII. XapaKTEPUCTUKH 3BYKOBUX XBHJIb.

3BYK, YJIbTpa3BYK, iHQpa3BYK.

[1], po3a. 19. § 152-154;
§ 156-158,160

Moayab VI: Bzaemonis cBitia 3 pedoBuHo0. Jlucnepcis
csiTia. E¢ext BapinoBa-Uepenkona.

[1], posn. 24. § 186,
188,190

10.

3actocyBanHns Gotoedexty. [ianexkTnuna e1HICTh
XBWJIBOBHX Ta KOPITYCKYJISIPHUX BIaCTUBOCTEH
€JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS.

[1], po3x. 26. § 204, 207

11.

Moayas VII: CriH enekTpoHa, CIIiHOBE KBAHTOBE YHUCIIO.

[1], posa. 29. § 225

12.

Monexynu. MonekynsipHi cniektpu. KomOiHariiiae
pO3CIIOBaHHS CBITJIA.

[1], po3m. 29. § 230-231

13.

P-n — nepexina. HanmiBnpoBiTHUKOBI 110141 Ta TP1OAN
(TpaH3HCTOPH), iX 3aCTOCYBAHHS.

[1], posn. 30. § 248-249

14.

Peakmis moginy siapa. Jlanirorosa peaxiisi. Peaxiis
TepMosiiepHoro cuHTe3y. [Ipobiiema kepoBaHux
TEPMOSIZICPHUX PEaKIIii.

[1], posn. 32. § 264-267
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| 15. ‘ Kunacuoikauis enemMentapHux 4acTuHok. KBapku ‘ [1], po3n. 33.§ 274




MiHicTepcTBO OCBIiTH | Haykn YKpaiHu
HepxaBHMUU yHiBepcuTteT « X KUTOMMUPCbKa NoniTexHika»

22

IloToYHMI KOHTPOJIb BUKOHAHHSA CAMOCTIIHOI po0oTH

No 3micTOBI MOy 3aBraHHsg Kine- Kontposmroroui
No (mepenik Tem) KICTh 3aX0/1
TOJIMH
1. | 3microBi momymi Ne 1,6, ITinroroska 1o 4 Kontponbna mosy-
7. 3a KO)KHUM MOJIYJIeM JIEKLIN apHa pobota, PI'M,
3ajlK, eK3aMeH
2. | 3microBuii Moayab Ne 2. | IligroToBka 1o 3 Kontposnbhaa
JCKIIN MOJyJIbHA po0oTa,
PI'M
3. | 3mictoBuit Mmogynb Ne 3. | TligroroBka 10 1 KonTpoabna
JIEKLIN MoOJlyJIbHA poOOTa,
PI'M
4. | 3mictoBi momyni Ne 4,5. | IligroToBka 10 2 KonTpoabna
3a KO)KHUM MOJYJIEM. TeKIi’ MOJyJIbHA POOOTa,
PI'M
5. | 3microBuii Mmoynb Ne 1 ITigroroska o 6 OnuryBaHHA nepes
nabopaTopHOi MOYaTKOM
pobotu nabopaTopHOi poOOTH,
JIM
6. | 3micToBi Moy Ne 2.3. ITigroroska o 2 OnuryBaHHA nepes
3a KO)KHUM MOJTyJIEM nabopaTopHOi MOYaTKOM
pobotu nabopaTtopHoi poboTH,
JIM
7. | 3mictoBuit Mmoxyns Ne 4. | IligroToBka 1o 4 OnurtyBaHHA niepes
nabopaTopHOi MOYaTKOM
pobotu nabopaTtopHoi poboTH,
JIM
8. | 3mictoBi Moy Ne 5. [TigroroBka a0 3 OnuryBaHHA niepes
nabopaTopHOi MOYaTKOM
pobotu nabopaTtopHoi poboTH,
JIM
9. | 3microBi moxyni Ne 6,7 [TigroroBka a0 5 OnurtyBaHHA niepes
nabopaTopHOi MOYaTKOM
poboTtu nabopaTtopHoi poboTH,
JIM
10 | Temu st caMOCTiHOTO 8
BHUBUYEHHS Y 3MiCTOBOMY (3arain.
Moy Nel: K-CTh)
1. IToctynaru 3arajibHe 4 [IutanHs BKITIOUEHI B
Eitnmreiina. 3aBIaHHs* KMP

IlepeTBopenHns JlopeHna.

BigHoCHICTE YacoBHX 1

MIPOCTOPOBUX 1IHTEPBAIIB.

[TpaBunio nogaBaHHS
IIIBUIKOCTEM.
PenarusicTcbkuii
IMITYJTbC. 3aKOHH
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PENATUBICTCHKOT
IMHAMIKH. 3B'S130K MacH 1
eneprii. Enepris,
iMIysbe 1 Maca GOTOHA.

2.CunoBa
XapaKTEePUCTUKA OIS —
HATNPYXCHICTh, CUJIOBI
ninii. Eneprernuni
XapaKTEPUCTUKH TIOJIS:
MOTEHITIaIbHA SHEPTiA 1
MTOTEHIIIAI.
ExsBinorenuianpHi
noBepxHi. [ 'paBitarniiine
nosie. 3akoHu Kemepa.
KocMmiuHi HIBUIKOCTI.

3aranbHe
3aBIaHHsg*

ITuTanus BKIOUYEH] B
KMP, 3anik Ta
eK3aMeH

11

Temu i camocTiitHOTO
BUBYCHHS y 3MICTOBOMY
Moy Ne2:

(3arai.
K1JI-Th)

1. Cunm B3aeMoJIil Mixk
MoJieKynaMu. PiBHSHHS
Ban-pep-Baasnbca.
Kputnunuii ctan. ®a3oBi
nieperBopeHHs. Pa3oBi
niarpamu. PiBHSHHS
Knaneiipona— Kaysiyca.

3aranbHe
3aBIaHHsg*

TIuTanHs BKIOUYEH] B
KMP,

12

Temu a1 caMOCTIIHOTO
BHUBUYEHHS Y 3MICTOBOMY
Moy Ne3:

(3arau.
K1JI-Th)

1. YMoBu icHyBaHHS
nocTiitHoro
€JIEKTPHYHOTO CTPYMY.
['yctuna crpymy. Cuna
ctpymy. EPC.

JarajabpHe
3aBIaHHA

IIuranus BKIIIOYEH] B
KMP, exzamen

2. Enextpruunmuii cTpy™m B
ra3ax 1 BaKyymi.

3arainHe
3aBJAaHHA

[IuTanHs BKIIIOYCHI B
KMP, ex3zamen

13

TemMu s caMOCTIHHOTO
BHUBYEHHS y 3MICTOBOMY
Moty Ne4:

(3araur.
KiJI-Tb)

1. EnexTpuyHi JBUTYHH.
MarsiTHi MOMEHTH
aTOMIB 1 MOJIEKYI.
Bektop HamaruiueHocTi
JiamaraeTukw,
napaMarHeTHKH,
(dhepoMarHeTukKHu.

3arajinHe
3aBJAaHHA

IIutanus BKIIIOUEHI B
KMP

2. Tpancdopmatopu.
['yctuna eneprii
MAarHiTHOTO TOJIS

3arainHe
3aBIaHHI

[IuTaHHS BKIIIOYCHI B
KMP, exzamen

14

TemMu I caMOCTIIHOTO
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BUBYCHHS y 3MiCTOBOMY
Moty Ne5:

(3araur.
KiJI-Th)

1. [onepeuni Ta
103 J0BHI XBHII,
PIBHSHHS O1XKYY0i XBHIIL.
XBUIIbOBE PIBHSIHHSL.
Iarepdepenuis  XBUIb.
Crostui XBHJIL
XapakTepucTUKu
3BYKOBMX XBWJb. 3BYK,
yIBTPa3BYK, iHPPa3BYK.

3arajgpHe
3aBIAHHS

5

ITuTanHs BKIOUYEH] B
KMP, ex3zamen

15

Temu it camocTiitHOTO
BUBYCHHS y 3MICTOBOMY
Moty Ne6:

(3arau.
KiJI-Tb)

1. Bzaemogis cBitia 3
pedoBuHOM0. Jucnepcis
ceiTia. Edext Basinosa-
UepeHkosa.

3arajgpHe
3aBIAHHSL

TTuTanHs BKIOUYEH] B
KMP

2. 3acTocyBaHHS
doroedexry.
JliaJeKTHYHA €QHICTD
XBUJIbOBHX Ta
KOPITYCKYJISIPHUX
BJIACTUBOCTEHN
€JIEKTPOMAarHiTHOTO
BUIIPOMIHIOBaHHS

3arajgpHe
3aBIAHHS

TTuTanHs BKIOUYEH] B
KMP

16

Temu 11 caMOCTIHHOTO
BHUBUYEHHS Y 3MiCTOBOMY
Moy Ne7:

(3ar.
K1JI-Th)

1. Cnin enexTpoHa,
CIIHOBE KBaHTOBE YHUCIIO.

3arainHe
3aBJAaHHA

[IuTanHs BKIIIOYCHI B
KMP, ex3zamen

2. Monekynu.
MoseKysipHi CIEKTPH.
KomoOinariitne
pO3CiIOBaHHS CBITJIA.

JarajgpHe
3aBIaHHA

IIuranus BKIIIOYEH] B
KMP

3. P-n- mepexin. Hamis-
MPOBITHUKOBI JIOAM Ta
Tpioau (TpaH3UCTOPH), IX
3aCTOCYBAHHS.

3arajpHe
3aBJAaHHA

IIutanus BKIIIOUEHI B
KMP

4. Peaxuis mofiny sipa.
Jlan1rorosa peaxirisi.
Peakiiss  TepmosiiepHOTO
CUHTE3Y. [Ipo6nema
KEPOBAaHUX  TEPMOSIEP-
HUX peakLiil.

3arainHe
3aBIaHHI

[TuTaHHs BKIIIOYEHI B
KMP

5. Knacudoikaris enemen-
TapHUX YaCTHHOK.
KBapku.

3arainHe
3aBIaHHI

[TuTaHHs BKIIIOYEH] B
KMP
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3aranpHe 3aBAaHHA*:

1. camocrTiifHe 3aCBOEHHS TEMH 32 JIOTIOMOTOI0 MiAPyYHHKA,
2. caMorepeBipKa 3a KOHTPOJIbHUMHU MOJTYJTbHUMH MUTAHHSAMA
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7. MeTo1 KOHTPOJTI0

HIkana oninwBanuga: HanionaabHa Ta ECTS

Cyma 6aiiB 3a Bci Ouirika Omuinka 3a Hal[lOHAJIBHOIO IIKAJIOK0
BUAHM HaB4aIBHOL ECTS JUTS €K3aMeHY, KypCOBOTO TUTSE 3QITIKY
AVLIBHOCTI MPOEKTY (pOOOTH), MPAKTHKHU
90 - 100 A BIJIMIHHO
82-89 B o6be
74-81 C A00p 3apaxoBaHoO
64-73 D 3aJI0BUIBHO
60-63 E
HE3a/I0BUIBHO 3 MOKJIMBICTIO HE 3apaxoBato 3
35-59 FX MO>KJIUBICTIO
MTOBTOPHOTO CKJIAJIaHHS
MTOBTOPHOTO CKJIAJIAHHS
. , HE 3apaxoBaHo 3
HE3aJI0BUIHHO 3 000B’ I3KOBUM ,
000B’I3KOBUM
0-34 F MOBTOPHUM BHBUYCHHSM
. MOBTOPHUM BHBUCHHSIM
JTUCIUILTIHA .
JTUCIUIUTIHA

8. MetoguuHe 3a0e3ne4yeHHs
1. Mexanika, MoJeKyisipHa (i3uka
2. KonmuBanHs Ta XBHII1, ONITHKA
3. AtomHa i snepHa ¢izuka, Qpizuka TBepAOro Tijia
4. [ToxuOku BUMiprOBaHb (Hi3UYHUX BEITUUYUH
Bci Mmetoaunune 3a0e3neueHHss MOKHA B3STH Ha Kadeapi pi3UKH B eIEKTPOHHOMY BapiaHTi,
a60 Ha caiiti JKJITY\oubmioreka

MeToauyHi BKa3iBKH 10 BUKOHAHHS Prp. pooir:

1. KonuBanHs 1 xBuiii Ta EnekTpoMarieTusm

2. Mexanika, MoJieKyJiipHa (i3uka

3. OnTuka

4. AtoMmHa 1 siiepHa ¢izuka, Qpi3uKa TBEpAOro Tija

Bci MeToimuH1 BKa31BKU O BUKOHAHHS prp. poOIiT MOXKHA B3sATH Ha Kadeapi Gpi3uKku B
CJIICKTPOHHOMY BapiaHTi, a00 Ha caiiTi XKJ[TY\oubaioreka.

9. PexomeHngoBaHa JiTteparypa

OCHOBHA JIiTepartypa:
Tpodumosa T.U. Kypc ¢pusuku. — M.: “Bricmias mxona”, 1990.
CasenneB U.B. Kypc ¢pusukn. — M.: «Hayka» 1.1, 1.2, 1.3, 1985.
Kypc ¢i3uxu 3a penakuiero Jlonatumpkoro 1.€. — JIbBiB “beckua bit” 2002.
Kyuepyk .M. Ta inmi. 3aransuuit kype ¢izuku. — K.: Texnika. T.1, T.3. 1999.
YeproB A.T'., BopoobeB A.A. 3anaunuk no ¢pusuke. — M.: «Boicmas mkonay. 1991.

okrwdE
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Kozen C.M. u np. COopHuk 3amad mo obmiemy Kypcy pu3uku B Tpex yacTsax. M. u3m.
M®TH, 2000.
7. Tapkyma L.II. Ta iamm. 36ipHUK 3a1a4 3 ¢izuku. K. Bumia mxoma, 1995.
8. Kyxumunr X. CnpaBounuk 1o ¢usuke. M. Mup, 1982.
9. Pammarnus. [o3s1, apdexTsl, puck. [lep. c anra. M. Mup, 1988.
[Tigpyunuk MoskHa 3HaiiTH Ha caiti XK TY\oubmioreka

S

JA01AaTKOBA JiTeparypa:

=

Kynim B.B., ConosiioB A.M., Kysnernoa O.i., Kymimenko B.M. ®i3uka (kpeauTHO-
MoayibsHa cuctema). — K.: Kamxkkose BugaBaunteo HAY, 2005. u.1., 4.2.

2. Bonbpkenmteitn B.C. Coopnuk 3a1a4 1o obmemy kypcy ¢pusuku. — M.: Hayka. 1980.

3. UBanos b.H. 3akonsr pusuku. M. Beiciiast mkona, 1986.

4. CagenneB U.B. CoopHHK BOmpocoB 1 3ada4 1o oomei pusuke. M. Hayka, 1982.

5. XomeHko A.A. MeroauuHi BKa3iBKM 10 JIaDOpaTOPHUX poOIT 3 (I3UKH (MEXaHIKa,
TepMOJMHaMIKa, ejekTpocTatuka). — Kutomup JXKITI. 2000.

6. Mocksia ILII. Ta iHmi. MeTomu4Hi BKa3iBKH 10 BHKOHAHHS JIAOOpaTOPHUX poOOIT 3
po3auniB ¢izuku “Enexrpomarnetuzm”, “Komupanus ta xBuwmi”, “Onrtuka”. — XKutomup.
XKITI. 1999.

7. Anexcrok B.JO. Ta inmi. Metoanydni Bka3iBKH 70 J1abopaTopHUX poOIT 3 Pi3uku (aTOMHA 1
snepHa (i3zuka, ¢gizuka TBepaoro Tina). — Kuromup, XKITI. 2001.

8. Mocksin ILII., OBangep JI.M. 30ipHuk 3amad 3 ¢i3uku (MexaHika, TEpMOIMHAMIKa,
enektpuka). XXuromup: IIICT, 2004.

9. Anekcrok B.IO., Canory6d B.A., Xomenko A.A. 36ipHUK 3a/1a4 J1si cCaMOCTIHHOT poOoTH 3
¢bi3uky, 4. I1. Kutomup: XKATY, 2004.

10. Anekcrok B.1O., Canory6 B.A., Xomenko A.A. 30ipHHK 3a1a4 JJisi CAMOCTIHHOI POOOTH 3
¢bi3uxy, 4. [1. XKuromup: XKIATY, 2004.

10. Indpopmaniiini pecypcu

bibmioreuno-indopmarniiinuit  pecypc (kHWKKoBuii GoHI, Tmepioauka, GOHAM Ha
eJNeKTpOHHUX Hocisx Tomo) 6ibmiorexn XKJTY, Kuromupcebkoi o6imacHOi yHiBepCalbHOI
HaykoBoi 0i0miorekn iM. Onera Onpxuda (http://www.lib.zt.ua/, 10014, m. XKutomup, Hoswuii
OyneBap, (0412) 37-84-33), HamionanbhHoi 6i0mioteku VYkpainu iMm. B.l. Bepuanacekoro
(http://www.nbuv.gov.ua/, Kuis, npocmn. 40-piuus XoBtHs, 3 +380 (44) 525-81-04) Ta iHmmx
610ioTeK .

[ncturymiinuit penozurtapiit XKXJIATY (HaykoBi crarTti, aBTopedepaTu aucepraiiii Ta
aucepTanii, HaBYaJIbHI MaTepiand, CTYJACHTChKI poOOTH, MaTepiaau KOH(EpeHIH, maTeHTH,
KOMIT'TOTepH1 MPOTrpaMH, CTATUCTUYHI MaTepiaiy, HaB4aJdbHI 00'€KTH, HAYKOBI 3BITH).
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