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BCTYII

B cucremi miaroToBky iHXEeHepa 3 TEIUIOTA30MOCTAYaHHsS 1 BEHTUJIAII, SIKUN
Oyne 3aiiMaTucs po3poOKOr0, MPOEKTYBAHHSM, €KCIUIyaTalll€l0 Ta PEMOHTOM Ta3o0T-
PAHCIIOPTHUX MEPEXK 1 CUCTEM BEHTUJIAIII 0COOIMBE MICII€ BiIBOIUTHCA (DyHIaMEH-
TalbHIN qucuuiuiiHi “@i3uka”. Came 111 QpyHIaMeHTadbHA AUCIUILIIHA, 1110 BUBYAE
BJIACTUBOCTI MaTEPiaJIbHOTO CBITY, PI3HOMaHITHI (Pi3UUHI SBUIIA, 3aKOHU B3aEMOJII 1
PYXy MaTepialbHHX TiJ, a TAKOXK MPOLECH 1 MEXaHI3MU IO iX KOHTPOIIOIOTh, MOKJIU-
KaHa (opMyBaTH Yy CTYJCHTIB aHAJIITHYHE 1 MOJCIbHE MUCJEHHA. B mporeci 3acBo-
€HHsI (PI3MYHUX TOHATD, 3aKOHIB, TEOP1N Ta HAMpPAIIOBaHHS HEOOXITHUX MPAKTUYHUX
HAaBUYOK CTyJEHT HaOyBae (i3MuHI 3HAHHS, HA SIKI B MOJANBIIOMY O€3MOCEPETHBO
CIIUPAIOThCA 3arajibHO-TeXHIuH1 auctuiuiiau (‘“TexHiyHa MexaHika piAUHU 1 rasy’,
“Tepmomunamika”, “Temnomacooomin™, “Cnernmurtanus rigpasiiku cuctem TITI i
B”, Tomo).

[Mpuennannas Ykpaiau m1o bomoHCchkoro mporiecy mependadae BIPOBAIHKEHHS
KpEAUTHO-MOYJIbHOI cucTeMu oprasizaiii HaBdanpHOoro npouecy (KMCOHII), sixa €
ykpaincbkuM Bapiantom ECTS.

[Tporpama HaB4anpHOI MUCHUILTIHY “Di3uKa” po3pobIeHa Ha OCHOBI:

— CBO MOHY ocBiTHbO-KBaji(pikaifiiiHa XxapakTepucTuKa MiJAroTOBKH Oaka-
naBpa Hanpsmy 0921 “ByaiBaunTso”, 2004 p. (3 2006 p. Hampsm 6.060101
“BymiBHUIITBO”);

— HaBuanpbHMil MIaH MATOTOBKM OakamaBpa 3a HampsmoMm 6.060101 —
“ByaiBHUAIITBO”, 3a criemiaibHICTIO “Temnorazonocrauanns i BeHTmsmis”, 2008 p.

[Iporpama yxBanena: kadenporo dizuku (IIpotoxon Ne 2 Bix 8.10.2008p.) Ta Bue-

HOIO pajioro pakynsTety "Enekrporpancnopty".



1.L.IPOI'PAMA HABYAJUBHOI AUNCOUIIJIHHA

PI3UKA

1.1. Merta, npeameT Ta Micue IMCHUNIIHHA
1.1.1. Mera Ta 3aBAaHHS BUBYEHHS AUCIUILTIHU: ()OPMYBAHHS y CTYIEHTIB HAyKOBO-
ro (pi3MYHOTO CBITOTJISATY, 3aCBOEHHS (PI3MYHHUX MOHSATH, 3aKOHIB, TEOPii Ta Harpa-

MIOBAaHHA HABUYOK 3dCTOCYBAHHA iX Ha HpaKTI/IHi.

1.1.2. TIpeameT BUBYEHHS Y NUCIUILIIHI: BIACTUBOCTI MaTepiaabHOIO CBITY, Oy/10Ba i

BJIACTUBOCTI MaTepii, 3aKOHU B3a€EMO/I1T 1 pyXy MaTepiaJIbHUX TiJI.

1.1.3. Miclie TMCUMIUTIHU B CTPYKTYPHO-JIOTTYHIN CXeMi MArOTOBKH (haxiBIs

[lepenix quCIUIUTIH, HA K1
0e3mocepeIHbO CIIUPAETHCS
BUBYEHHS 1aHOT TUCHUIUTIHUA

[Tepenik AUCIUTUTIH, BUBYCHHS STKHX
0e3mocepeIHbO CIIUPAETHCS
Ha JIaHy JTUCUUIUTIHY

Buima matematnka

“TexHiyHa MEXaHIKa PIAMHU 1 Ta3y”,
“TepmoanHamMika”,
“TemromacooOMIH”,

“Cnennuranss riapasiiku cuctem TITI
1B”

1.2 Indopmaniitnmii o0csr (3MiCT) TUCHUUILTIHA

Moayas 1. @izuka 1. (4 xp./144 ron.)

3micToBuii Moayab 1.1. Pi3u4HI 0CHOBH MeXaHiKH

Kinematuka marepianbHOi TOoukd. J[MHamika matepianbHOI Touku. PoGota 1

e”epris. KinemaTtuka obepransHoro pyxy. JluHamika o0epTaabHOTO PYyXYy.

3micToBuii MoayJb 1.2. @i3n4HI 0CHOBH MOJIEKYJISAPHOI QI3MKHU

i TepMOaMHAMIKHT

MaxkpockoriyHi BIACTUBOCTI 1 mpoiecu. MoJIeKyIsIpHO-KIHETHYHA TEOpisl ra-

31B. CTaTUCTUYHUN PO3MOJIT MOJIEKYN ra3y. PeanbHi rasu. SBuia nepeHocy. TBep-

Tuii 1 piiuHENNA cTaHu. TepMoanHaMika.



Mopayasb 2. ®@i3zuka 2 (3,5kp./126 rox.).

3micToBuii Moayab 2.1. EjlekTpoMarueTusm

Enextpuuni nons y Bakyywmi. Enextpuune noje y pedoBuHi. [IpoBigHUKH B
enekTpuyHoMy moji. Enepris enextpuunoro mois. Ctanuil eIeKTPUYHUI CTPyM.
MarsitHe nosie y BakyyMi. MartiTHe moJjie y pedoBuHi. B3aemosist cTpymiB 1 3apsiiiB
3 Mar"iTHUM MnoJjieM. EnexrpomMartiTHa iHAYKITiA.
3micToBuii MoayJsb 2.2. KomuBanns i xwii. Onrtuka. KBantoBa i aromHa
dizuka

['apmoniuni komuBaHHs. XBuil. Iutepdepeniis, nudpaxiis, HoaspU3aLisL
XBWIb. TersioBe BUNpOMiHIOBaHHA. POTOHU 1 iX BracTUBOCTI. OCHOBHI MOJIOKECHHS
KBaHTOBOI MeXaHiku ATomHa ¢i3uka Bumyiiene BunpominioBanHs. Jlazepu. Hamis-

NPOBITHUKU. S apo aToMy.

1.3 OcBiTHBO-KBaJI(ikaniiiHi BUMOTH

Cdepu mistiabHOCTI OyHKIIT AISTBHOCTI

. -Buinns , (BupoOHHYa, y BUpOOHUYii chepi

(32 piBHAMI chopMOBaHOCT) colLianbHO-BUPOOHNYA, (mpoekTyBajbHa, OpraHizaliiiHa,
Ta SHAHHS COLiaJIbHO-TI00YTOBA) YIIPaBIIiHCHKA, BUKOHABCHKA,
TEXHIYHA, 1HIII)

3HaTu:
npupoy Gi3UYHUX SBUIII,
Oyl1oBy Marepii, BUpPOOHUYA TexHiuHa
OCHOBHI (pi31YHI
3aKOHU
Bwmirtu: _
3aCTOCOBYBATH (i3HyHi COLIANBHO - BUPOO- oprasisaniiina, BAKOHABCbKa
3HaHHA B 1IHXEHEPHIN Hp4a
MIPaKTHIII




1.4 PexoMeH10BaHA OCHOBHA HaBYAJIbHA JliTepaTypa

1. boranpka L.I'., I'omoBko [.b., Mansapenko J[.A., MentkoBchkuii FO.JI. 3aranphi
ocHoBu ¢3uku. T. 1. Mexanika 1 MonekysipHa ¢izuka., T.2. Enekrponunamika i
atomHa (izuxa. Kuis, “JIu6igs”, 1995.

2. Nymenko B.IIL., Kydyepyk I M.. 3aransHa ¢i3zuka. @i3udHi OCHOBH MEXaHIKH, MO-

AexynsipHoi (i3uku 1 TepmoauHamiky. Kuis, “Buma mxona”, 1993.

3. Kyuepyk .M., I'op6auyk I.T.. 3aranbna ¢izuka. Enektpuka 1 maraerusm. Kuis,

“Buma mkona”, 1995.

4. Bonwskenmreitn B.C. COopHuk 3a1a4 no o6miemy kypey puszuku. M.Hayka. 1990.
5. I'apkyma 1. I1., T'op6auyk 1. T., Kypinuuii B. I1., Kydepyk 1. M. 3aranbauii Kypc

¢di3uku: 36ipHuk 3aga4. K.: Texnika, 2004.

6. bymok I'.®., Jlesannoscekuit B.B., IliBens I'.®. Kypc ¢izuxku. @i3uuHi 0CHOBU

mexaHiku. Enexrpuka 1 maraetusm. T.1. Kuis, “JIuGinp”, 1997.

7. CasenneB U.B. Kypc obmeit pusnku. M.Hayxka. 1.1-3, 1989.
8. 3ucman I'.A., Togec O.M. Kypc obmieit puzuxku. M. Hayxka. 1. 1-3, Kuis, “Eneinb-

Beiic”, Jlaimpo, 1994.

9. Yonmas ILI1.. OcunoBu ¢izuku. Kuis, “Buma mkona”, 1995.

1.5 AHoTanii nporpamMy HaBYAJbHOI I CHUATLTIHA
AHOTaNIfA NPOrpaM HABYAJIbHOI JUCHMILTIHY “Di3uka”

Merta Ta 3aBaHHSI BUBUCHHS TUCITUILTIHA: (OPMYBaHHS Y CTY/ICHTIB HAYKOBO-
ro (hi3UYHOTO CBITOIVISIAY, 3aCBOEHHS (PI3MUHMX MOHATH, 3aKOHIB, TEOPIHA Ta Harpa-
I[IOBaHHS HABUYOK 3aCTOCYBaHHS 1X Ha MPAKTHII.

[TpenMeT BUBUEHHS y TUCIUILIIHI: BIACTUBOCTI MaTepialbHOIO CBITY, Oy/a0Ba 1
BJIACTUBOCTI MaTepii, 3aKOHU B3a€EMOIIT 1 pyXy MaTepiaIbHUX TiJl.

JlucrumriHa mOIIsS€ThCS HA ABA MOJTYITI.

Monynb 1. «®izuka 1.» 3mictoBi mogyni: 1.1. @i3uynHi OCHOBH MexaHiku,1.2.
®Di3uYH1 OCHOBH MOJEKYJSPHOI (D13UKHU 1 TEPMOIUHAMIKH.

Monynb 2. «®i3uka 2.» 3mictoBl moaymi: 2.1. Enextpomarnerusm, 2.2. Komnu-
BaHHS 1 XBUJl. ONTHUKA, €JIEMEHTH KBAHTOBOI 1 aTOMHOT (h13UKH.



AHHOTAUMS MPOrPaAaMMBbI Y4eOHOUH TUCUUIIMHBI “DPu3uKa”

[enr n 3amaun U3ydeHHs TUCIUTIINHBL: (DOPMUPOBAHKE y CTYJACHTOB HAY9YHO-
ro (puU3MYECKOTO0 MUPOBO33PEHUS, YCBOEHNE (DU3NUECKUX TMOHSITHH, 3aKOHOB, TECOPUI
1 BBIPaOOTKa HaBBIKOB MCTIOJIL30BAHMS MX HA MTPAKTHKE.

[IpenMeT u3yuyeHus B TUCHUILUIMHE: CBOMCTBA MaTepUAIBHOTO MHUPA, CTPOCHUE
U CBOMCTBA MaTEpPHUH, 3aKOHBI B3aMMOJICHCTBUS U IBUKEHUSI MaTEPUATIbHBIX TEJL.

JucuuminHa AeIuTCs Ha ABa MOYJIs

Monayns 1. «®usuka 1.» Conepxarenbubie Moaynu: 1.1. @uzndyeckue OCHOBBI
MexaHukH, 1.2. @uzndeckre OCHOBBI MOJIEKYIISIPHOU (DU3UKH U TEPMOTUHAMUKHU.

Mopyns 2. «@uzuka 2.» CoaepxxarenabHble MOLYIU: 2.1. DIEKTPOMarHeTUu3M,

2.2. Konebanus u BoHbL. ONTHKA, 3JIEMEHTHI KBAHTOBOW U aTOMHOW (PU3UKHU.

Summary of educational discipline program “Physics”

The purpose of studies of physics is the formation of the scientifical, thinking,
in particular, the correct physical understanding of boundaries of application the
physical notions, laws, theories, creation the theoretical base for learning generally
technical and special disciplines.

The subject of discipline is the learning of the properties common and form of
the matter.

Discipline is divided on the two modules.

Module 1, «Physics 1» contains the next conceptual modules:

1.1. Basic physics of mechanics. 1.2. Basic physics of molecular physics and thermo-
dynamics.

Module 2, «Physics 2» contains the next conceptual modules:

2.1. Electrodynamics. 2.2. Oscillations and waves. Optics. Elements of quantum and

nuclear physics.



22POBOYA TIPOTPAMAHABYAJUBHOI A MCIOUIIJIHHA

2.1. Po3noais 00csiry HaB4aJIbHOI pOOOTH CTY/JAEHTa

3a crneniaJbHOCTAMH Ta BUIAMHU HABYAJIBHOI po00TH
(3a poOoUMMH HaBUAJTLHUMU TUTAHAMH JIECHHOT OPMU HAaBYaHHS)

T'onnuau
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2.2. 3MiCT AUCHUILTIHU Ta PO3MOAIT HABYAJIBHOI0 Yacy

MoayJasb 1. @13u4HI OCHOBH MEXaHIKU, MOJIEKYJISIPHO1 (DI3UKH 1 €JIEKTPUKHU
(4 Kp. /144 roqunm )
3M 1.1. ®i3u4Hi ocHoBU MexaHiku. (2,5 Kp./90 ronun)

Kinematuka moctynaibHOTO 1 oOepTampHOro pyxy. [unHamika matepiaibHOI
Touku. PoboTa , iMmmymbce, eHepris. 3aKkoHH 30€pexeHHs IMITYJIbCy 1 eHeprii. Junami-
Ka 00epTaTbHOTO PyXy. YMOBHU PIBHOBAarM MEXaHIYHOI CHCTEMHU. XapaKTEpHCTHKA
CuJI MeXaHiku. 3akoHu HeroToHa.

3M 1.2. ®i3uyHi 0oCHOBM MOJIeKYJsIpHOI (izuku i Tepmogunamiku. (1,5
Kp./54 ronunn)

MaxkpockomiuHi BiaacTuBOCTi. [30mporiecu. ['a3oBi 3akoHu. PiBHSHHS cTaHIB
IUIS 17IeaTbHOTO Ta3y. MoJeKyIsipHO-KiHeTUYHA Teopis ra3iB. CTaTUCTHYHUN PO3IIO-
I MoJieKyl ra3y. BHyTpilHs eHepris 1 TemnoeMHicTh rasy. bapomerpuuna dpopmy-
na. O0uucieHHs poOOTH mpu pi3HUX i3omporecax. [lomiTponiunuii 1 agiabaTHUN
nporiecu. PiBusuHs noni PeanbHuit ra3 1 piBHsSHHS Ban-nep-Baanbsca. 3akoHu Tepmo-

ITUHAMIKH.



Mopyas 2. Enxexkrpocratuka. Enexkrpuunuii crpym. Enexkrpoamnamika.
OnTuka. ®izuka atoma, sipa Ta eJleMeHTApHUX YacTHHOK. (3,5 Kp./126 roaun)

3M 2.1. Enexktpomarnerusm (2,5 Kp./90 ronun)

Enextpuuni mons y Bakyymi. KynoHiBcbka cuiia B3a€MO1T MIXK 3apsIKEeHUMU
tutamu. HanpyxeHicts enekTtpudyHoro mnojisa. Teopema ['ayca. PoGorta, moreHmia,
noTeHIlIaJIbHa eHeprist. EnekTpuune nosie y pedyoBuHi. [IpoBIAHUKY 1 T1EIEKTPUKH B
enekTpuyHoMy nodi. [lonspu3aris gienektpukiB. EHepris e1eKkTpuyHOro mois.

[ToctiiiHuit enexTpuyHuil ctpyM. EnexrpopymiitHa cwia. Cnag Hanpyru. 3a-
konu Oma, J[xoyns-Jlenna B iHTerpanpHuX Ta nudepenmanbanx ¢popmax. Posray-
xeHi kona. [IpaBuna Kipxroda. Enekrpuunuii ctpym B Metanax. OCHOBH KJIaCUYHOT 1
KBaHTOBOiI Teopii metamiB. HamiBnposignuku. Edextr Xomma. Pob6ora Buxoay. Tep-
MOEJIEKTPOHHA eMicid. MarHiTHe nosie y Bakyymi. MaruitHe nosie y pedoBuHi. Hama-
THIYEHHSI MarHeTuKiB. SIBuIle enekTpoMarHiTHoOi 1Haykiii. CamoiHaykiis. B3aemua
1HayKIisa. B3aeMosis CTpyMiB 1 3apsi/iiB 3 MarHITHUM MoJieM. PyX 3apsipKeHUX 4acTu-
HOK B €JICKTPUYHOMY 1 MarHiTHOMY MOJISIX.

3M 2.2. Ontuka. ®@izuka aToMa Ta MiKpOYaCTHHOK. (1,0 Kp./36 roaun)

VsapnenHss npo mnpuponay cBiTia. OCHOBHI 3aKOHM TE€OMETPHUYHOI ONTHUKH.
[Tpunnun ®epma. [aTepdepentiis, nudpaxiiis 1 moyaspusalis cBitia. 3akoHu Mairoca
1 bproctepa. Terose BunpominioBadHs. 3akoHu Kipxroda, Credana —bonbimana,
Bina. ®otonu 1 ix BnactuBocti. @opmynu Penest —/xunca 1 [lnanka. SABumie gporoe-
dbexty. Enementu kBaHTOBO1 MexaHiku. di3uka aTOMHOrO sijjpa 1 eJIieMeHTapHUX Yac-
THUHOK.

2.2.1 Posmoxin wacy 3a MOAYJAMM i 3MIiCTOBUMHM  MOAYJSAMM

Ta (JOPMHU HABYAJIBLHOI POOOTH CTYJAeHTA (eHHA (popMa HABYAHHA)

Monyi (cemecTpn) Bcesoro, dopmu HaBUAIBHOI POOOTH
Ta 3MICTOB1 MOy kpeaut/ronud | Jlexku. | IIp. | Jla6. | CPC
Monayns 1 4 Kp./144 36 18 18 72
M 1.1 2,5 Kp./90 22 10 10 48
3M 1.2 1,5 Kp./54 14 8 8 24
Monyns 2 3,5 Kp /126 32 16 16 62
3M 2.1 2,5Kp./90 22 10 10 48
3M 2.2. 1,0 Kp./36 10 6 6 14
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2.2.2. IlnaH JieKWiiHOro Kypcy (1eHHa (popMa HABYAHHS)

Kinexicts ro-
JIAH
3a cremniajib-
HOCTSIMH, CIIe-

No . miamizamisMu
/i 3MICT (ml@p, abpe-
BiaTypa)
6.092108
TI'B
1 2 3

Monynp 1. @i3uuH1 OCHOBU MEXaHIKH, MOJIEKYJISIPHOT (D13UKH 1 €IEKTPUKU

3M 1.1. ®i3UyHI OCHOBY MEXAHIKUA

Berym. [Ipenmet ¢izuku. Metoau Gi3MaHOTO JOCTIIKEHHS: JOCII],
rinoresa, eKCIIepuMEeHT, Teopisl.

[Tpenmet dizuku 1 HOTO 3B 430K 3 IHITUMU HAYKOBUMH Tay3sMH Ta
CHellaJIbHUMHU JUCLUILUTIHAMUA.

OcCHOBHI OHATTS KiHEeMaTHKHU (paalyc-BEKTOpP, EPEMIILICHHS, IIIBH-
JIKICTh, TPUCKOpPeHHs ). OOUnCIeHHs MBUAKOCTI 1 MIJIAXY.

PosknananHs pyXy Ha He3alle)KH1 CKiIaJoBl. PIBHOMIpHUM, piBHO3-
MIHHHH 1 HepiBHOMIpHUH pyX. [IpuckopeHHs npu KPUBOIIHIHHOMY
pyci. Kinematuka 00epTaJIbHOTO PyXY.

3B 30K JIIHIKHUX Ta KYTOBHX XapaKTePUCTUK. 3aKOoHU HproTOHA.
[HepiianbHi Ta HElIHEPITIATBHI CUCTEMHU BIITIKY.

Cuna. Maca. Immynbc. 3akoH 30epekeHHs iMnynscy. [IpunHmmn Bia-
HocHocTi ["amines. TlepeTBopenns ["amines.

3aKoH J0/1aBaHHS MIBUAKOCTEN. 3aCTOCYBaHHSI 3aKOHIB PyXY JJIsI
MEePEMIIICHHS €JIEKTPUYHOTO TPAHCIIOPTY (HABECTH MPHUKIIA/IN).

OyHaaMeHTaNbH1 B3a€EMOIIT y MPUPOIi. 3aKOH BCECBITHBOTO TSXKIH-
Hs1. Cuiia TSOKIHHSL

Cwu tept 1 npyx)HOCTI. CHIH, 110 AIFOTh MPU KPUBOIIHIHHOMY
pyci.

10

entp inepitii. MoMEHTH CHUJIM BIIHOCHO TOYKH, OCl. MOMEHT mapu
cui. MomenTu iMnynbcy 1 iHepiii. Teopema IITelinepa. 3akoH 30e-
PEKEHHSI MOMEHTY IMITYJIbCY.

11

OcHoBHE pIBHSIHHS AMHAMIKH 00epTaibHOro pyxy. Kinernuyna exe-
pris TBepaoro Tina. MexaniuyHa poboTa rmpu o0epTaIbHOMY pycCi
TBEPAOIO Tija.

3M 1.2. ®13u4H1 OCHOBU MOJIEKYJISPHOT (hi3UKHU

11




[TponossxeHHs TabII.

1 2 3

MonekynspHo-KiHETUYHA Teopis Oya0BU peuoBUHHU. Maca 1 po3mip
12 | monekyn. MonekynsipHa Bara. Kinpkicts peuoBuHu. CTan cuctemMu i | 2
HOTO mapaMeTpu: TUCK, TeMIeparypa, 00’ eM. ['a30B1 3aKOHH.

BayTpimHs eHepris 1 TEMI0EMHICTD 11eaJIbHOTO Ta3y. PoboTa, 1110
13 | 3A1CHIOETHCS Ta30M MPH PI3HUX 130MPOIIECcaXx. 2
Posnonin Makcpena-bonbiimana. bapomerpuuna ¢gopmyna

[Tepmmit 3akoH TepMoanHaMiku. Po60Ta, 110 31HCHIOE TUIO TPU

14 S :
3MiH1 H10T0 00'eMy.

[Tutoma 1 MoJIIpHA TEIIOEMHICTb. TENI0EMHICTD MPU CTATIOMY THC-

15 ) \
Ky 1 cTajioMy 00'emy.

16 | ®i3uuHMii 3MICT YHIBEpPCAIbHOI Ta30BOi cTanoi. AxiadaTHuil mporec. | 2

17 | IomiTponiuni npouecu. Jpyruii 3akoH TepmoauHamiku. EnTpormis 2

PiBusinnst Ban-nep-Baansca. [3otepmu Ban-nep-Baansca. [Tonpasku
18 | B HbOMy pIBHSIHHI Ha BHYTPILIHIN TUCK 1 HEAOCTYNHUM 00’ eMm. Jloc- | 2
J1AH1 130TepMH. BHYTpillIHS eHeprisi peaqbHOro rasy.

Monynsb 2. Enextpuunuii ctpym. Enekrponunamika. Ontuka. ®i3uka atoma, sapa
Ta €JIEMEHTAPHUX YaCTUHOK.

3M 2.2. EnexrpoMaraeTusm

Enextpuunuii 3apsan. 3akon Kynona. Hampyxenicts mosst. Cunoi
ninii nons. [ToTik BekTopa HampyxkeHocTi. Teopema ["ayca Ta ii 3a-
CTOCYBaHHS JJ1s1 OOYHMCIIEHHS TOJIIB, YTBOPEHUX 3apsIKEHUMU Tijla-

19 S 2
MU pi3HOi popmu. PoboTa cun enekrpocrarnynoro nosst. Llupkyss-
11151 BEKTOpa HarnpyxeHocTi. [lorenmian. 3B’ 30K Mk HANPY>KEHICTIO
noJtst 1 moTeHIianoM. EKBinmoTeHITiabH1 TOBEPXHI.

20 [TonspHi 1 HenmosIpHI MoJieKy U, [ToBeniHKa U0 B OJHOPITHOMY )

1 HEOTHOPITHOMY €JIEKTPUUHMX ToJsX. [lonsapuzartist 1ieIeKTPUKiB.

Binwni Ta 3B’s13aH1 3apsiau. Bektop nonspusaitii. Jlienexkrpuyna
MPOHUKHICTH 1 i pizuunmii 3micT. Onuc nostst B Aienekrpukax. Cer-
HETOCTICKTPUKH.

Enepris enekrpocratnynoro nosisi. [IpoBiqTHUKY B 30BHIITHHOMY
eJIEKTpUYHOMY 1oJi. PiBHOBara 3apsiniB Ha mpoBigHUKax. EnexTpo-
21 | emuictb npoBinHuKiB. Kongencatopu. 3’eHaHHS KOHIEHCATOPIB. 2
Enepris cucremu 3apsiB, 3apsIKEHOT0 MPOBIIHKKA, KOHACHCATOPA
1 €JIGKTPUYHOTO TOJISI.

[ocriitauii enexTpuyHuii ctpyMm. Cuna iryctuHa ctpymy. Enextpo-
pyuriiina cuna. Crnaa Hanpyru. 3akoH Oma Jutst OTHOPIAHOT 1 Heo -
HOP1HOT IUISTHOK Koja. 3akoH J[xoynsa-Jlenna. 3akon Oma 1 JIxoy-
ns-Jlenua B nudepeniianbHiil popmi. Posramysxeni kona. [IpaBuiia
Kipxroda. KoediuieHT kopucHoi aii mxepena crpymy. Pexum podo-
TH €JIEKTPUYHOI cxemu. PoO0Ta, MoBHA 1 KOPHCHA MOTYKHICTb.

22

12




[TponossxeHHs TabII.

1 2 3

EnexkTpuuHnii ctpym B MeTanax. EkcnepuMeHTabHUN JOKA3 €IIEKT-
POHHOT MPUPOIU CTPyMY B MeTanax. EnemMentapHa kiiacudHa Teopis
MeTaliB 1 JoBeAeHHA 3akoHiB Oma, Jlxoynsa-Jlenna 1 Bigemana -
@paniia Ha X OCHOBI.

23

OcHoBu kBaHTOBO1 Teopii meTaniB. [Ipunmun [aymi. Po3mosain enex-
TPOHIB 3a PIBHEM €HEPTii B 30H1 MPOBIAHOCTI MeTaliB. HamiBrponi-
HUKHU. BiacHa 1 momimikoBa mpoBiaHicTh. Edext Xomna. Pob6ora Bu-
xony. KoHTakTHA pi3HUIIS MOTEHITIATIB.

24

B3aemognis ctpymiB. 3akon bio-CaBapa-Jlamnnaca jqjis enemeHTa
ctpymy. Ilone npsamoro 1 kpyroBoro ctpymiB. Llupkymsiis BekTopa
1HAYKITIT MarHiTHOTO ToJiss. MardiTHe noJie cosienoina. Cuna, 1o Jie
Ha CTPyM B MarHiTHoMy 1oJji. 3akoH Ammnepa. Cuna Jlopenna. Kon-
Typ 3 CTPYMOM B MarHiTHoMy moJji. MexaHiuna po6oTa B MarHiTHO-
My 1osi. MartiTHUM NOTIK.

25

Marsitse nojie y pedoBuHi. Omnuc nojst B Maruetukax. Kiacudika-
26 | 1isg MarHeTUKiB. Mar"iTHi MOMEHTH aTOMiB 1 MoJieKyJ. Hampyxke- 2
HICTh Mar”iTHOTO 1OJIsl. Mar"iTHa MPOHUKHICTD 1 CIIPUUHATIMBICTD.

[ToBeninka mia-mapa-i GepoMarHeTUKIB B MarHiTHOMY TOJI1. SIBuIIe
MarHiTHoro ricrepesucy. Touka Kropi. 3actocyBanus pepomarueru-
KiB B €JIEKTPUYHUX MPUCTPOSX Ta 00JaIHAHHI, sIKI BUKOPUCTOBY-
I0ThCS HA EJIEKTPOTPAHCIIOPTI.

27

SBuiie eneKkTpoMarHiTHoOl 1HAYKii. EnexTpopyiiitHa cuia iHIyKIii
Ta 11 3aCTOCYBaHHS JJIs BUMIPIOBaHHS MarHiTHoi iHaykuii. Ctpymu
28 | dyko. InaykTuBHICTH KOHTYpY. 3akoH Dapanes, npasuio Jlenma. | 2
Ctpymu ®yko, siBunie camoinaykiii. [I[paktudyne 3actocyBaHHs efe-
KTPOMAarHiTHOI 1HAYKIIi B €JICKTPUIYHOMY TPAHCIIOPTI.

CtpyM 1nipu po3MUKaHHI KoJsia. B3aemHa iHaykiis. EHepris MarHit-
HOTO TOJIA. PyX 3aps/KeHUX YaCTHHOK B €JICKTPUYHOMY 1 MarHit-

29 2
HOMY ToJisiX. ExcriepuMeHTanbHe BU3HAYEHHS] TUTOMOTO 3apsly
€JICKTPOHA.

3M 2.2. Ontuka. di3uka aToMa Ta MiKpO4aCTHHOK
KopnyckynspHa 1 XxBuiiboBa Teopist cBitTiia. OCHOBHI 3aKOHU T'€OMET-

30 puuHoi ontuku. [Ipuniun depma. JloBeaeHHs 3aKOHIB BiIOMBaHHS 1 5

3aJoMJICHHS Ha mijicTaBi npuHnuny depma. [Toka3HUK 3a10MIICHHS
ciTia. [IoBHEe BHYTpIIIHE BiIOMBaHHS.

Intepdepentis. YMoBu croctepexeHHs 1boro spuma. Crnocobu
croctepekeHHs1 iHTepdepenii. CMyru piBHOI TOBIIMHU 1 PIBHOTO
31 | Haxwry. [IpakTuyne 3actocyBanHs iHTepdepenii. [atepdpepomerpu. | 2
Asume audpakuii cBimia. [Ipunmun I'oirenca-®Openens. Meron
30H Dpeners.
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[TponossxeHHs TabII.

2 3

32

Hudpakiis Openens 1 @paynrodepa. dudpakiiitna rpatka i ii 3a-
ctocyBaHHs. SBunie nonspu3zauii. [Tonspuzatopu. 3akonn Mamtoca 1
Bprocrepa. [lonsiitne mpomeneszanomienus. Edpext dapanes. O6ep-
TaHHSI JIONIMHU TOJSIPU3aIlii.

33

TennoBe BUMPOMIHIOBAaHHS CEpPET IHIIUX TUITIB BUIPOMIHIOBAHHS.
Eneprernuna cBiTHicTh. AGCOIIOTHO YopHE Ti10. 3akoHu Kipxroda, |2
Credana-bonbimana, Bina. ®opmynu Penes-/>xunca i [1nanka.

34

dotoedekt. OcHoBHI 3akoHM PoToedekTy. PiBHsaHHs ElftHinTelina
s potoedexTy, GoToeneMEeHTH Ta X IPaKTHYHE 3aCTOCYBAHHSI.
Maca 1 iMmmynbe poToHa. 3aKOHOMIPHOCTI B aTOMHHUX CIIEKTpax.
SAnepua moaens aroma. Enektponna o6ononka aroma i reopis bopa.
[Toctynatu bopa 1 mOXoKEeHHS JTIHIHYACTUX CIIEKTPiB. ATOM BOJHIO
Ta loro crekTp 3a Teopiero bopa.

2.2.3. [1;1aH NpaAKTHYHUX 3aHATH (IeHHA (pOPpMAa HABYAHHA)
IIpakTH4Hi 3aHATTS, IX 3MicT Ta 00’€M (B roguHAX).

1. Moayas (18 rogun)

3ansarTa Ne 1 Kinematuka nocTynajibHOTO pyXy (2 TOAMHN)

§ 1 NeNe 6,14,24,28 /3 (§ 1 NoNe 2,10,14,22,30,37)
3ansarra Ne 2 Kinematuka 006epTajibHOTO pyXy (2 ronHN)

§ 1 NeNe 39,41,44,47,49,63 1/3 (§ 1 NeNe 40,45,48,50,60 )
3ansaTra Ne 3 Jlunamika nocTynaabHOTO PyXy (2 ronuHn)

§ 2 NeNe 4,14,15,17,22 1/3 (§ 2 NeNe 6,10,19,23,26)
3ansaTTa Ne 4 3akoHu 30epexeHHs eHeprii Ta IMIynbey (2 roJMHK)

§ 2 NoNe 54,55,63,80,96 1/3 (§ 2 NeNe 57,64,69,82,97)
3anarTsa Ne 5 Jlunamika 06epTaIbHOTO PYXY (2 roguHM)

§ 3 NoNe 3,5,14,15,19,25,30 1/3 (§ 3 NeNe 7,15,23,24,31,36)
3anarTsa Ne 6 Oi3u4H1 OCHOBU MOJIEKYJISIPHO-KIHETUYHOT Teopli (2 roauHu)
§ 5 NoNe 1,5,7,12,18 /3 (§ 5 NeNe 2,8,13,19,36)
3anartsa Ne 7 PiBHsHHS cTaHy i7eanbHOro ray (2 roguHu)

§ 5 NeNe21,27,33,,34,37 1/3 (§ 5 NeNe 38,40,46,52)
3auarTa Ne 8 Oi3uuHI OCHOBU TEPMOJUHAMIKK (2 TOIWHN)

§ 5 NeNe 60,65,68,70,122 1/3 (§ 5 NeNe 69,80,83,93,120)
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3ansarra Ne 9 KontposbHa pobota 3 Mexaniku 1 Monek. ¢i3uku (2 ToArHN)

2 MOAVYJIb. (16 rogunn)

3anarTsa Ne 10 EnextpocraTuka (2 ronuHM)

§ 9 NeNe 1,4,7,10,14 /3 (§ 9 NeNe 2,6,9,13,15)
3anartsa Nell Cuna KynoHa, HanpyXeHiCTh (2 roguumM)

§ 9 NeNe 16,18,20,24,27 /3 (§ 9 NeNe 19,22,26,28,38)
3anarts Ne 12 [TocTiliHUI €NEKTPUYHUN CTPYyM (2 ronuHM)

§ 10 NoNe 1,3,7,12,17 1/3 (§ 10 NeNe 2,5,10,19,22)
3ansarra Ne 13 3akon J»xoymns — Jlenua. [IpaBuna Kipxroda (2 ronuun)

§ 10 NeNe 60,77,83,93 /3 (§ 10 NeNe 61,78, 91,93)
3ausarra Ne 14 [HayKIlisi MarHITHOTO TTOJIS (2 ronuHM)

§ 11 NoNe 1,3,5,9,15 /3 (§ 11 NeNe 2,7,16,17)
3ansaTra Ne 15 fBurie BHyTpilIHbOTO BiAOMBaHHSA (2 TOIUHM)

§ 15 NeNe 4,6,12,14,16,18,21 1/3 (§ 15 NeNe 2,13, 15,19,20)
3anarTsa Ne 16 [aTepdepentitis ciTia (2 ronuHM)

§ 16 NeNe 5,8,13, 16, 18,21 1/3 (§ 16 NeNe 7,9,14,17,22)

3anarTsa Ne 17 Pektopchka KOHTpOJIbHA poO0Ta (2 TOuHN)

2.2.4. Ilnan saboparopHux pooit (1eHHa opmMa HABUAHHA)

Kinekicts rogus
3a CHELIAILHOCTS-
No MH, CITeLiaji3aris-
TemaTuka Mu (mudp, abpesi-
arypa)

6.092108 TI'B

1 2 3

Monynb 1. @1314H1 OCHOBU MEXaHIKH, MOJIEKYJISIPHOT (D13UKH 1 €IEKTPHUKH.

3M.1.1. ®i3uyHI OCHOBU MEXAHIKHA

1 BuBueHHs 3aKOHY 00€pTaIbHOrO PyXy TBEPAOrO Tijia 3a J0- )
nomororo Mastauka O6epoeka.

2 | 3BaKyBaHHS HA aHATITUYHUX TE€pe3axX 1 BU3HAUEHHS I'YCTHHH. 2

3 BusnaueHHs1 MOMEHTY 1HEpIIiT Tij1a 3a MeP10JI0OM KPYyTHIBHUX )
KOJIMBaHb.

15




[TponoBsxeHHs TabII.

1 2 3
4 Buznauenns koedirieHTa BiTHOBJIICHHSI Ta Yacy CIBYIapy )
MPY)KHUX KYJIb.
BusnaueHHs MPUCKOPEHHS CHIIM TSHKIHHS 32 IOIOMOTOI0 Ma-
5 | remaTuuHOro MasTHUKA. 2
3M.1.2. ®i3u4H1 OCHOBU MOJICKYJISIPHOT (h13UKH
6 Busnauenns koediiieHTa BHyTPIIIHBOTO TEPTS PIAUHU, Me- )
tonoMm CTokca.
BusnaueHHs 1OBXKUHH BUILHOTO MPOOITy Ta e(pEeKTUBHOTO Mi-
7 ameTpa. 2
8 | Busnauenns BigHomenns C,/C, TemnoeMHoCTeH rasis 2
0 | BusHaueHnHs koedili€eHTa MOBEPXHEBOTO HATSTY PUJIMHU o)

Monyns 2. Enextpuunuii ctpyM. Enexrpoannamika. Ontuka. di3uka atoma, sjapa ta
MIKPOYACTHHOK.

3M 2.1. EnekTpomMarHeTusm

10 B'I/IB‘-IeHI:ISI €JIEKTPOCTATUYHOTO MOJIS 32 I0MIOMOI0I0 €JIEKTPO- 5
JITAYHOI BaHHMU.
11 | BusHaueHHs qi€eKTPUYHOI MPOHUKHOCTI JTieJIeKTPHKA. 2
OOuucClIeHHsT CKJIaJHOrO EJEKTPUYHOIO KoJjia 1 Horo ekcre-

12 pUMEHTaJIbHA TIepeBipKa 2

13 | BuBueHHs HamiBOPOBIJHUKOBOTO BUNIPSAMIISTYA 2

14 | BuBueHHs MarHiTHHX BIACTUBOCTEHN ()epOMarHeTUKIB 2

3M 2.2. Onrtuka. Pi3uka aToMa Ta MiIKPOYaCTUHOK

15 | Kuteng Herorona 2

16 | TertoBe BUIPOMIHIOBAHHSI 2

17 | Mertoxn becens-BasinoBa 2

2.3. CamocrTiiiHa HaBYaJIbHA Po00TA CTY/AEHTA
2.3.1. [lo3aayguTopHa caMOCTiiiHA HABYAJIbHA Po00Ta CTY/AeHTa
(dbopmu camocTiiiHOI poOOTH, OOCAT Y TOIUHAX)
dopMu caMOCTIHHOT POOOTH, TOAMHHI
Mognyni(cemectpu) | Bevoro | OmpamroBanns | Bukonanss [linroToBKa 10 BH-
Ta 3MICTOBI MOIYNl | TOAWH | HABYAJIBHOI MOTOYHHUX JO- KOH. 1 3axucty JIP, Tamm
JiTepaTypu MmamrH. 3apnanp | KP, T, icnut

Monayns | 72 28 20 21 3
3MI.1 48 18 14 14 2
3M1.2 24 10 6 7 1
Monaynsb 2 62 19 19 19 5
3M 2.1 48 15 15 15 3
3M 2.2 14 4 4 4 2
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2.4. 3aco0u KOHTPOJIIO TA CTPYKTYPA 3aJIKOBOI0 KpPeauTy

Buu Ta 3aco0u KOHTPOIIIO Po3nomin
(TecTyBaHHsI, KOHTPOJIbHI pOOOTH, 1HAUBIyallbHI 3aBJlaHHsa | OaiB, %
TOIIO)
MOAYJIb 1. IloTouHnii KOHTPOJIb 3i 3MICTOBUX MOIYJIIB
3M | TectyBaHHS, AOMYCK 1 3aXUCT JIaOOPATOPHUX POOIT, MPAKTU- 50
1.1 YHUX 3aBJIaHb
3M | PKP Nel, gomyck 1 3aXHcT 1aOOpaTOpHUX POOIT, MPAKTUIHUX 50
1.2 | 3aBmanb
Pazom 3a moaysnem 1 100
MOAYJIb 2. IloTo4HMi KOHTPOJIb 3i 3MICTOBUX MOIYJIIB
3M | TectyBaHHs, AOMYCK 1 3aXUCT JAOOPATOPHUX POOIT, MPAKTH- 30
2.1 YHUX 3aBIaHb
3M | PKP Ne2, nomyck 1 3aXHCT 1JaOOpaTOpHUX POOIT, MPAKTUIHUX 30
2.2 | 3aBOaHb
IlincymkoBuii kKouTpoJb 3 MOAYJIIO 2: Icnut 40
Bceroro 3a monysnem 2 100
2.5. IndpopmaniiiHoO-MeTOAUYHE 3a0e3MeYEHHS
S . 3M, 1e 3a-
bibmiorpadiuni onucu, [HTepHeT aapecu CTOCOBYETHCA
1 2 3
PexomennoBana ocHOBHA HaBUaJIbHA JITEpATypa
(M apyYHUKH, HAaBYAIbHI TOCIOHUKH, 1HIII BHJIAHHS)
1 | CaBenweB U.B. Kypc obmieit ¢puszuku.- M.:Hayka, T1-3,1989, | 1.1 —2.2
1294 c.
2 | 3ucman I'.A., Tonec O.M. Kypc o6mie#t pusuku. M.: Hayka. | 1.1 —2.2
T. 1-3,1970. — 1200 c., a Takox- Kuis: Enensseiic, [{Hinpo,
1994.- 1130 c.
3 | Bonbkenmreiin B.C. COopHuk 3anay no odmemy kypey ¢u- | 1.1 —-2.2
3ukn.- M.:Hayka, 1979.-352 c., 1985.-384 ¢.,1990.- 464 c.
4 | I'apkyma 1. I1. 36ipHuk 3anay4 3 ¢pi3uky: HaByajdbHUM mocio- | 1.1 —2.2
nuk.-K.: Bumia mikoia, 1995.-334c.
JlomaTkoBi JKepena
(1OBITHUKHM, HOPMATHBHI BUJIaHHS, caiiTh [HTepHeT TomIo)
1 | Aymenxo B.IL., Kyuepyk I M.. 3aransHa ¢izuka. @i3uuni 1.1-1.2
OCHOBHU MEXaHIKH, MOJIEKYJISIPHOT (D13UKH 1 TEPMOJUHAMIKH.
KwuiB:-Buma mkomna, 1993.- 431c.
2 | Kyuepyk .M., T'opbauyk I.T. [linpyuynuk. 3aranpHa ¢izuka. | 2.1

Enexrpuka 1 Mmarnetusm. — Kuis: Bumia mkomna, 1995.- 392c.
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[TponoBsxeHHs TabII.

2

3

boraupka L.I'., I'onosko /I.b., Manspenko/[.A., MeHTKOB-
cekuii FO.JI. 3aransui ocHoBu ¢izuku. T. 1. Mexanika i Mo-
nexynsipHa dizuka., T.2. Enexrponnnamika i atomaa ¢izu-
ka.- KuiB: JIu6iae, 1998.-192 c.

1.1-1.2

boraupka I.T'., ['onoBko /I.b., Manspenko A.A., MeHTKOB-
cekuit FO.JI. 3aransHi ocHoBu (dizuku. T. 2. Enexrpoauna-
Mika 1 atoMHa (izuka.- Kuis: JIuGiap, 1998.- 192 c.

1.2.-2.2

Cena JILA. Enununibl GpU3HMUeCcKUX BEJIMYMH U UX pa3Mep-
HocTh. M.: Hayka. 1977.- c.

1.1-2.2

Kyuepyk .M. ta in..3aransuuii kype ¢izuku.-K.: Texni-
ka,2006.T.1,392¢,,T.2,,452¢.,T.3,518 c.

1.1-2.2

Yonmau [LI1. OcuoBu ¢i3uku.- Kuis: Bumia mkoma, 1995 .-
315 c.

1.1-2.2

Bymok I'.®., Jleannoscwkuit B.B., ITiBens I'.®. Kypc ¢i-
3uku. Di3uyHI OCHOBU MeXaHIKH. EleKTpuKa 1 MarHeTU3M.
T.1. KuiB: JIn6ige, 1997.- 287 c.

1.1,-2.1

Hazapenko €.1., [Tetuenko O.M., CucoeB A.C. KoHCniekT

JIEKIIIH 13 CKOPOUEHOTo Kypcy «Dizukay - Xapkis:
XHAMI', 2006. - 108 c.

1.1-2.2

[Teruenko O.M., CucoeB A.C., Hazapenko €.1. Koncnekr
aexiii 3 kypey «®Pizuka - Xapkis: XHAMI',2006.-115 c.

1.1-2.2

10

besyrnuit A.B.,CucoeB A.C. KoHcniekT nexitiii 3 Kypey “
Panioenexktponika”, Xapkis: XHAMI',2008.-75 c.

11

AxcbonoBa K .1O., Oxcrok F0. 1., Cunopenko €.b. dizuka

(Mexanika,MounekynspHa ¢izuka,Enektprka). HaBuanbHo-
METOIUYHUMN MTOCIOHUK 1 KOHTPOJIBHI 3aBAaHHS JIJIsl CTYCH-
TiB 3a04HO1 (hopmu HaBuaHH:, XapkiB: XHAMI', 2007. -
135c.

Meroanyue 3a0e3reyeHHsI

(peecTp METOIUYHUX BKa31BOK, IHCTPYKIIiH 10 1TaOOpaTOPHUX POOIT, CEMIHAPCH-
KHX 3aHSTh, KOMIT FOTEPHUX MIPOrpaM, BiJe0-ay1l0-MaTepialiB, MIAKaTIB TOIIO)

| [Tetuenko O.M.,. Hazapenko €.1. CucoeB A.C.Metomuuni | 1.1
BKa31BKU JI0 BUKOHAHHS MPAKTUYHUX pobiT 3 Kypcy Di3uka.
Pozain “Mexanika”. - XapkiB: XHAMI',2006.-33 c.

2 AxcbonoBa K.1O., Okcrok 10 /1., Cunopenko €.b. Meroau- | 1.2

YH1 BKa31BKHU J0 BUKOHAHHS MPAKTHUYHHUX POOIT 3 Kypcy Di-

3uka. Po3ain “EnexTpuka 1 MarHeTusm’ .- XapKiB:
XHAMI',2006.- 46 c.
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[TponoBsxeHHs TabII.

2

3

ITetuenko O.M., fuenko H.M., ITetuenko I'.O. MeToanyni
BKa31BKU JI0 BUKOHAHHS MIPAKTUYHUX poOIT 3 Kypcy “Di3u-
ka”. Po3ain, “MonexynspHa gi3uka 1 TepMOAHMHAMIKA . -
Xapkie: XHAMI', 2006. - 37 c.

1.1

besyrmuit A.B., CucoeB A.C. [leruenko O.M. MeTtoanuni
BKa31BKH JI0 BAKOHAHHS MIPAKTUYHKUX poOIT 3 po3aury ~Or-
tuka” Kypcy ¢i3uku. - Xapkis: XHAMI, 2006. - 43 c.

2.2

[Tetuenko O.M. MeTtoanuH1 BKa31BKU 10 BUKOHAHHS J1a00-
paropHux poOIT 3 (izuxu. Pozain "Mexanika”. - XapkKis:
XHAMI',2005.-60 c.

1.1

[Tetuenko O.M., Hazapenxko €.1., Open €.C. MeToanuni
BKa31BKH JI0 BUKOHAHHA Ja00paTopHUX podiT 3 Kypey “Di-
3uka”. Pozain “Mexanika”. Yactuna 2. - Xapkis: XHAMI,
2005.-60 c.

1.1

AxkcbonoBa K.1O., Okcrok 0. /1., Cunopenko €.b. Metoau-
YH1 BKa31BKHU J0 BUKOHAHHS J1JaOOPATOPHUX POOIT 3 PO3ILITY

”Enextpuka 1 Maruetu3m” Kypcy ($i3uku. - XapKiB:
XHAMI', 2004.-78 c.

2.1

AxcbonoBa K .1O., Okcrok 0. /1., Cugopenko
€.b.MeToanyHi BKa3iBKH 10 BUKOHAHHS JIJAOOPATOPHUX PO-
01T 3 po3nuny “EnekTpocTaTtuka i MOCTIMHMIA CTpyM™ KypCy
¢bi3ukm, yactuna 1. - Xapki: XHAMI', 2004.-67 c.

1.2,2.1
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