





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3b 3HaHb, celiaib-
HICTh, OCBITHIH piBE€Hb

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHS

3a04yHa ¢opma
HABYAHHS

KinbkicTe kpeauTiB —4

lNamy3p 3HaHBb!
19 Apxirekrypa Ta
OYIIBHUIITBO

OO00B’s13K0Ba

MonyniB — 3

3MICTOBUX MOAYJIB — 6

[HnuBinyanbHE HAYKO-
BO-JIOCJIITHE 3aBIaHHS

— HaBYaAJIbHUM IIJIAaHOM HE
nepedayeHo

3arajibHa KUIBKICTb T'O-
mnH — 120

CoeriajabpHICTb.
193 TI'eoniesist Ta 3emieycTpiid

PiKk miaroroBkm:

1 |

CemecTtp

2-i |

Jlexkmii

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

ayJIMTOPHUX — 4 TOJI.
caMOCTIHHOT poOoTH
cTyaeHTa — 4 roj.

OcBiTHIH piBEHbB:
nepivii (0akaaaBpChKHiA)

OcBiTHS TIporpama:
['eone3is Ta 3emiueycTpii

28 ros. \

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

32 rox. ‘

CamocrTiitHa podoTa

60 rozx. ‘

InauBinyanbHi 3aBIaHHS:

Bug koHTpOIIO:
eK3aMecH




2. Merta T2 3aBJaHHA HABYAJILHOI AUCIHUILIIHA

MerTa: cTBOpeHHSs y CTYIEHTIB TEOPETUYHOT 0a3¥ 3HAHB PO 3arajibHi BIACTUBOCTI 1 3aKOHHU PYy-
Xy PEYOBMHH 1 IMOJIS SIK OCHOBHU MPUPOIHUYMX HAYK Ta PYHIAMEHTY TEXHIKH, (OPMYBaHHS HAyYKOBOT'O
CBITOTJISAY 1 Cy4acHOTO (Di3MYHOTO MHUCIICHHSI.

3aBIaHHS. BuBUEHHS 00 €KTHBHUX 3aKOHOMIPHOCTEM OTOYYIOYOTO HAC CBITY, 3B’S3KiB Mik
(GI3UYHUMU SBUIAMU;. 03HAHOMIICHHS 3 CYYaCHOIO €KCIICPUMEHTAIBHOIO (PI3MYHOIO armapaTyporo, ¢o-
pPMyBaHHS HABUYOK MPOBEACHHS (i3UYHOTO €KCIIEPUMEHTY; ()OpMYBaHHS BMIiHHS BUIUISTH KOHKPET-
HUH QIBUYHUHA 3MICT y TPUKIaTHUX 3a7a4aX MaiiOyTHROT CIIEIiaTbHOCTI.

Micue IMCUMILUIIHM Yy CTPYKTYPHO-JOIiYHid cXeMi MiAroTOBKH 3100yBaviB
BMIIOI OCBIiTH: muciumuiina “@isuka” 6a3yeThCsi HA TEOPETHYHUX 1 MPAKTHYHUX 3HAHHSIX CTYJIEHTIB,
OTPUMAaHMX B 3arajibHOOCBITHIX HaBYAJbHUX 3aKJIaJax MpU BUBUYEHHI (PI3UKH, MaTEMaTUKH, IPUPOJIO-
3HABCTBA, XIMIl Ta B KypcCl BHILOT MaTeMaTUKHU OCBITHHOI IpOTrpaMH HiArOTOBKMU OakanaBpa. B cBoro
4yepry BUBYEHHS (PI3UKU CTBOPIOE HEOOX1/IH1 MEPEAYMOBH ISl 3aCBOEHHS CTYACHTaMU HACTYITHUX CIIe-
HIATBPHUX JUCITUIUTIH: T€0JIe31s, Teosiorist 1 reomopdororis, ¢poTorpaMMeTpis Ta AUCTAHIINHE 30HIY-
BaHH$, €JIEKTPOHHI M€0/1e3UYHI1 MPUJIaIH, CYIyTHUKOBA reoie3isd Ta cepuyHa aCTPOHOMIS.

BuBueHHs HaBUaIbHOI JUCHMILIIHYU Nlepeadavae GopMyBaHHS Ta PO3BUTOK Y CTYJEHTIB KOMIETEH-

THOCTEH:

InTerpanbHa KOMIETEHTHICTD:
3aTHICTh PO3B'I3yBaTH CKJIAJHI CHEIIATi30BaH1 3a7a4l Ta MPaKTUYHI MpobiaeMu npodeciitHol AisuTb-
HOCTI y Talry31 reojie3ii Ta 3eMieycTporo abo y mpolieci HaB4aHHs, 1110 repeadoadae 3acTOCyBaHHS MEB-
HUX TEOpiil, MOJI0KEHb 1 METO/IIB BIAMOBIIHOT HAYKH 1 XapaKTepU3y€EThCSI KOMIUIEKCHICTIO 1 HEBU3HA-
YEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

3K 1 — 37aTHICTh 3aCTOCOBYBATH 3HAHHS B MPAKTUYHUX CUTYAIlIfX;
3K 3 — 31aTHICTh CIUIKYBATHUCS PIAHOO MOBOIO SIK YCHO TaK 1 MUChMOBO;
3K 6 — 3maTHiCTh BUMTHCS 1 OYTH Cy4acHO OCBIYEHHUM, YCBIJIOMJIIOBATH MOJKJIUBICTh HaBUYAHHS BIIPO-
JIOBK HKHUTTSL.
daxoBi KOMIIETEHTHOCTI:

®K 1 — 371aTHICTH MOKAa3yBaTH 3HAHHS 1 PO3YMIHHSI OCHOBHHUX TEOPIi, METOJIIB, MPUHIIUIIIB, TEXHOJIO-
il 1 METOJIMK B TalTy3i I'eo/ie3li 1 3eMJIeyCTpoIo;
O®K 2 — 31aTHICTh TTOKa3yBaTH 0a30B1 3HAHHS 13 CYMDKHUX JUCHMIUIIH - (I3UKH, €KOJOrii, iHdhopma-
IHHUX TEXHOJIOTIH, IpaBa, eKOHOMIKH TOIIO), BMIHHS BUKOPHCTOBYBATH iX T€OpIi, MPUHIIMITA Ta TEX-
HIYHI IT1IX0IH;
O®K 4 — 3gaTHICTh BUKOHYBATH MTpodeciitHi 000B’I3KH B raly3i reojie3ii 1 3eMiIeycTporo;
®K 5 — 37aTHICTh BUOMPATH METOH, 3aCO0M Ta 00JIaHAHHS 3 METO 3IIMCHEHHS TpOoQeciitHOoT isi-
JBHOCTI B Tally31 reofiesii 1 3eMIIeycTpoIo.

3MiCT MIArOTOBKM CTY/AEHTA 3 (Pi3uKu chOopMyTbOBaHUHN Y TEPMiHAX Pe3yIbTAaTIB HABUAHHSI.

IIporpamui pe3yjbTaTH HABYAHHA:

[TPH 1 — BUKOPUCTOBYBATH YCHO i MUCHMOBO TEXHIYHY YKPAiHCHKY MOBY Ta BMITH CIUIKYBaTHCSI
1HO3eMHOI0 (aHTJTHChKOI0) Y Ko (haxiBIIiB 3 Teoie31i Ta 3eMJIEYCTPOIO;

ITPH 2 — 3HaTH OCHOBHI 3aKOHH T'€0/Ie3ii, BHIIO1 Ta IHXKEHEPHOT reoe3ii, TonorpadiyHoro i rema-
TUYHOTO KapTorpadyBaHHs, CKJIaJaHHs 1 OHOBJIEHHS KapT, JUCTAHIITHOTO 30HyBaHHs 3emili Ta GoTo-
rpaMMeTpii, 3eMJIeYCTPOIO, OI[IHIOBAHHS HEPYXOMOCTI 1 3eMEIBHOTO KaJaacTpy;

[TPH 6 — BuKopucCTOBYBaTH Teoie3MuHe Ta OTOrpaMMeTpHUIHE 00JaIHAHHS 1 TEXHOJIOT1l, METO-
11 MaTeMaTHYHOT0 0OpOOIIeHHS re0Ae3UYHUX 1 OTOTPaMMETPUYHUX BUMIPIOBaHb.

3. IIporpama HaBYAJBHOI JUCIUILIIHH
3micToBmii Mmoayab 1. Mexanika
Tema 1. Bctyn. OcCHOBHM KIHEMATHKH.
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[Ipenmer i Meroan Qizuku. 3B'I30K Kypcy i3 CHEIialbHUMH AUCHHUILTIHAMU. [cTOpis pO3BUTKY.
OcHOBHI 3aBIaHHS KypCYy.

Mopeni GpiBUYHUX TN y MEXaHIIli: MaTepiaabHa TOYKa, aOCOIIOTHO TBepae Tuto. Bumn mexaHiu-
HOTO pyXy TBepaoro Tina. Cucrema BymIiKy. [IOHATTS PO YKMCIIO CTYMEHIB CBOOOIM. XapaKTePUCTHKU
PYyXy MaTtepialibHOT TOUKH: TpaeKTopis, NuUIsiX, nepemimenHs. [IBuakicts. [Iprckopenns i oro ckia-
JIOBi: TaHTEHIliabHEe 1 HOpMabHe mpuckopeHHs. [ToBHe nmprckopenHs. KyToBi XapaKTepUCTHKU PYXY:
KYTOBa IIBU/IKICTh, KyTOBE IIPUCKOPEHHSI.

Tema 2. Jlunamika MaTepiaabHOI TOUKH.

[Nepmmii 3akoH Herotona. [HepuianpHi Ta HEIHEpHiadbHI CUCTEMH BILTIKY. MeXaHIYHUN TPUHIUI
BinHOCHOCTI. Cmia 1 maca. pyrwuii 3akon Hetotona. Immynec. [lonarTs mexanianoi cuctemu. Tpertii
3akoH HpioToHA. 3aKOH 3MIHHM IMITYJIbCY. 3aMKHEHA CHCTEMa. 3aKOH 30epeeHHsI IMITYIbCy. 3aCTOCY-
BaHHsI 3aKOHIB JIMHAMIKHM B MAaIllMHAX 1 MEXaH13MaX CUILCHKOTO TOCHOIAPCTBA Ta XapUYOBOi MPOMHUCIO-
BOCTI.

Tema 3. Cunu B Mmexanini. PoboTa 1 enepris.

Cumm tsoxiaHs. ['paBiTaniiini B3aeMoii. 3aKOH BCECBITHROTO TSKIHHS. Bara Tina. BumiproBanHs
Bar" Tu1a. 3aJIeKHICTh Baru TU1a BiJ] LIMPOTH MiCLI€3HAX0KeHHs. HeBaromicth 1 mepeBaHTaXeHHsL.

Cumm npyxHocTi. Jledhopmartii npyxHux Tul. 3akoH ['yka. Moayne FOnra. [liarpama po3rsry.

JucunatusHi cuim. Cuia TepTs. 30BHIMIHE 1 BHYTpinTHe TepTs. KoeditieHT TepTs.

Mexaniuna po6ota. [lotyxHicts. PoOoTa cumu TskiHHS, cuiu npyXHOCTI. KiHeTnuHa 1 noTeHii-
anbHa eHeprii. KoncepBatuHi cuiu. 3akoH 30€peXeHHS MEXaHIYHOT €Heprii.

Tema 4. Jlunamika 00epTaILHOTO PyXy TBEPAOTO TiJIA.

MowmeHT cunu BimHOCHO HepyxoMoi oci. MomenT iHepiii. Teopema Illreiinepa. Kinernuna enep-
rist ooepranHa. OCHOBHE PIBHSHHS TUHAMIKA 00epTaIbHOTO pyxy. MOMEHT IMIyibCy. 3aKoH 30epe-
XKEHHSI MOMEHTY iMmynbcy. [Ipunnun aii neHTpudyr, cenaparopis Ta iX 3aCTOCYBaHHS B T€XHOJIOT14-
HUX IpoLecax.

Baxine. Baxkeni nepmioro i Apyroro poiiB. YMOBHU PIBHOBArd BaKeJiB. 3aCTOCYBaHHS BaXKEIIB y
TEXHIIT.

Tema 5. I'igponuHamika.

Pyx peanpHoi pimunu. B's3kicts. 3akon HproToHA 1St cCHii BHYTPINTHBOTO TepTs. 3akoH [lyazeii-
ns1. Pyx tin y B'si3kiil piguHi. 3akoH Crokca. JlaminapHa 1 TypOyneHTHa Teuii. KpuTudyHa mBUAKICTS.
Yucio Pelinomnbpaca.

Tema 6. MexaHiuHi KOJTUBaHHS. AKYCTHKA.

I"apMoHIYHI KOJIMBaHHS Ta 1X XapaKTepUCTUKH. PIBHSHHS pyXy NMPY)KUHHOTO, MAaTEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOTO po3B's3ku. EHepris rapMOHIYHUX KOJMBaHb.

[Ipupona 3Byky. [lommupenns 3Byky. @i3u4Hi XapaKTEPUCTUKH 3ByKOBUX XBUWJIb: IHTEHCUBHICTb,
4acTOTa, MBUKICTh MOIIUPEHHS, SHEPTis, MOTY)KHICTh, TUCK. PIBeHb IHTEHCHBHOCTI 3BYKY: Oei 1 Je-
uben. [lecuxodiznuHi XapaKTepUCTUKU 3BYKOBHUX XBUJIb: T'yYHICTh, BUCOTA, TEMOD.

VYnbrpa3Byk. [H}pasByk.
3MmicToBuii Mmoayanb 2. MoJiekyJsipHa ¢Gizuka i TepMoaMHaAMiKa

Tema 7. OcHOBU MOJEKYISAPHO-KIHETUYHOT TEOPIi.

[neanpuuii ra3. OcHOBHE PIBHAHHS MOJIEKYJISIPHO-KIHETUYHOI TeOpii ifjeanbHOro ra3y. PiBHAHHS
cTaHy ineanpHOro rasy (piBHsHHS Knaneiipona-Menneneesa). 3akoH MakcBeruia Ut po3HOALTY MoJIe-
KyJI Ta3y 3a MBUAKOCTAMHU. CepelHi JOBXKUHA BUILHOTO MPOOITy 1 YMCII0 3ITKHEHb MOJIEKYII.

Tema 8. SIBuima nepeHocy B razax.

3aranpHe piBHAHHA nepeHocy. [udysis. BuyrpimHe Tepts. TemnonposinHicTs. TemmnepaTyphe
noJie y MSICHUX KOHCEpBax IIijl 4ac iX TepMOOOpoOKH. 3acTOCyBaHHS 3aKOHIB 1U(y3ii 1 TeruIonpoBiI-
HOCTI B Xap4OBUX TEXHOJIOT1X. TeronpoBiHICTh 3€pHOBOI MacH.

Tema 9. Peanpni raszu, mapu 1 piguau. MoJeKyssIpHi SBHINA B PiTAHAX.

PiBusiHHs Ban-nep-Baanbca. [30tepmu peanbHoro rasy. Kputuunuii ctan pedyoBUHH. 3piKEHHS
rasiB. BUKopucTanHs 3piPKeHUX ra3iB Ta HU3bKUX TEMIIEPATYP.

IToBepxHeBa eHepris 1 MOBepXHEBUI HATAT. [loBepXHEBO-aKTHBHI PEUOBHHHU Ta iX 3aCTOCYBaHHS.
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SIBuiie 3MOUYyBaHHS Ta HE3MOYYBaHHSI, Horo Miciie y npuponi. Kpaiiosuii kyr. KaminsapHi sBuina.
JloaTKOBHIA THCK il BUKpHUBIIEHOIO IoBepxHEeto. Dopmynu Jlamnaca i XKropena.

Tema 10. ®azoBi nepexoau.

BunapoByBanHs 1 konaeHcanis. Bonoricts nositps. ®asu icHyBanHs Boau. Boasna napa. Hacu-
yeHa mapa. [lapuianbauii TuCK BoasHOT nmapu. Tuck HacwueHoi napu. Jledirut Bosorocri. AGcooTHa i
BiIHOCHA BoJioricTh. OquHMII BOJOTOCTL. MeToau BUMIpIOBaHHs BOJIOTOCTi. Ponb noTpumanHs onTu-
MaJIBHO{ BOJIOTOCTI B XapYOBHUX TEXHOJIOTISIX. MeTOIM KOHTPOIIIO BOJIOTOCTI Ta SKOCTI 36pPHOBOI MacH B
€JIEBATOPaXx.

Kuminns. [TnaBnenns i kpucranizamis. Cyonimanis. @a3oBa Jiarpama craHy pe4oBUHU. Bukopuic-
TaHHS sIBUIIA CyOJIiMaIlii 328 BHCOKOBAKYYMHOT'O CYOJIIMAIIHOTO CYIIIHHS 3€pHA Ta Xap4OBUX MPOIYK-
TiB.

Tema 11. Ilepuii 3akoH TepMOoAUHAMIKU. TemI0eMHICTH ra3is.

[TapameTpu crany TepMOAMHAMIYHOI ccTeMU. TepMoauHaMigyHuil poiiec. [301p0BaHa, 3aMKHEHA
1 BIIKpUTA TEpMOJIMHAMIUHI cucTeMu. TeruoemMHicTh Tila. [IuToma TernoeMHICTh pedoBUHU. BHYTpi-
IITHS €Hepris TepMOAMHAMIYHOI cucTeMu. J[B1 opmu mepenadi eHeprii: KUIbKICTh TEMJIOTH 1 Makpoc-
KoniuHa poboTa. [lepimmii 3akoH TepMOJUMHAMIKU. 3aCTOCYBaHHS EPLIOTO 3aKOHY TEPMOJIUHAMIKH JI0
13omporieciB. Axiabaruunuii ipouiec. PiBustaus [lyaccona. TermoeMHiCTh Ta3iB.

Tema 12. JIpyruii 3akoH TepMoanHaMiki. EHTpomis.

Hpyruit 3akoH TepmoauHaMiki. O0opoTHI Ta HeoOopoTHI npouecu. Temnosuii nBuryH. [ukn Ka-
pHo. ExTpormis. 3akoH 3pocTaHHs eHTpoItii. TepMoanHaMiuH1 MOTeHITIalu. 3B'I30K 3MIHU CTaHAAPTHOT
BUIBHOI €Heprii 3 KOHCTAHTOIO pIBHOBAru. XiMI4HHH 1 €1eKTPOXIMIYHUNA MOTEHITIAH.
3micToBuii moayan 3. EjekTtpuka

Tema 13. Enextpocrartuka.

B3aemonis nepyxomux 3apszi. 3akoH Kynona. Enekrpuune mose Ta oro xapaktepuctuku. Ha-
MPYXEHICTh eJIEKTPUIHOTO ToJist. [ToTik BekTopa Hanpy)xeHoCTi. Enekrpudnmii Tumnossb.

Enextpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3actocyBanns Teopemu OcTporpa-
cpKoro-l"aycca 1j1s po3paxyHKy €JIeKTPOCTaTUUHUX ITOJIIB.

PoGoTta nepeminienHs 3apsiay B enekrpudyHomy modii. [lorenitian. Pi3uuns nmoteHmianiB. 3B'I30K
HaIPy>KEHOCTI 3 TIOTEHITIaJIOM.

Eneprisa enextpuuHoro moiis Ta ii 00'eMHa ryctuHa. EnektpoemHicTh. JlieneKTpuKH Ta MPOBiIHU-
KU B €IEKTPOCTaTUYHOMY TOJIi.

Tema 14. 3akoHU MTOCTIMHOTO CTPYMY.

Enexrpuunnii ctpym. Cuiia Ta rycTHHA €IEKTPUYHOTO CTpyMy. Enekrpopymriiina cuma. Hanpyra.
EnexrpornpoBinHicTh 1 omip npoBigHuKiB. Enektpuune kono. 3akon Oma. 3anexHICTh OMoOpy IpoOBij-
HUKa Bijl TEMIIEPATypH.

Tennosa xgis enexTpuvHoro crpymy. 3akoH Jhxoyns-Jlenna. Ilpasuna Kipxroda. Tepmoenexkrpu-
yHi sBuma. KonraktHa pizHuis norenmiatis. Spuie 3eedeka i [lenbrhe. [Ipunmmn aii Tepmonapw.

3MmicToBuii Mmoayab 4. EjlekTpoMmarneTusm

Tema 15. MaruitHe noie.

MarnitHa B3aemois. Maruitae nosnie. [HayKifist MarHiTHOTO mosis. /it MarHiTHOTO MOJISI Ha MPO-
BIIHHK 13 cTpyMoM. 3akoH Ammnepa. 3akoH bio-CaBapa-Jlamnaca ta ioro 3actocyBanHns. Jlis MarHiTHo-
O TOJIsl Ha 3apsay, mo pyxatoTthes. Cua Jlopenna. Teopema mpo HUPKYIAIiF0 BEKTOpa MarHiTHOT 1H-
IYKIiT y BaKyyMi (3aKOH IOBHOT'O CTPyMY). 3aCTOCYBaHHS 3aKOHY IIOBHOT'O CTPYMY JI0 PO3paxyHKy Ma-
THITHUX TIOJIB.

MarHitHi BnacTuBOCTI pedoBuHH. Jlia-, mapa- i pepomarHeTuku. [1oTik BEKTOpa MarHiTHOT 1HIYK-
uii. [axykTuBHICTH KOHTYpY. Edext Xosta. MarHiTHi 30H14 Ta cenapaTopH.

Tema 16. EnekTpoMaruiTHa iHIYKITiS.

OcCHOBHUH 3aKOH eNeKTpoMarHiTHoi iHaykii. CaMOoiHayKIlis Ta B3aeMoiHaykiis. Tpancdopmaro-
pu. Exepris maruitHOro nojst Ta ii 06'eMHa rycTHHA.

Tema 17. EnekTpoMarHiTH1 KOJUBAHHS Ta XBUIII.



7

EnexkrpomarHiTHI KOJMBaHH 1 XBWIII Ta iX BIACTUBOCTI. 3MIHHUN eleKTpuuHuid cTpyM. Edexrus-
Hi 3HAYCHHS HAIPYT'H Ta CUJIU CTPYMY.

Enexktpuyne K00 3MIHHOTO CTpyMy. €MHICHHUH Ta iHIYKTUBHHUH orip. Pe3onanc crpymy i Hampy-
ru. KonuBanpHuil KoHTYp. PIBHSHHS eneKTpoMarHiTHOI XBuili. EHepris elnekTpoMarHiTHUX XBUJb. Be-
krop YmoBa-lloitntunra. BunpomintoBanus aunoss. [llkana enekTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcnoBu enextponiku. HamiBrnipoBigaukoBi npwiraau. IlincwmoBayi. 'eneparopu. EnexkTponHo-
npoMeHeBa Tpyoka. [IpuHimn aii enexTpoHHOTO ocuuiorpada.
3micToBuit Mmoayasb S. Onruka

Tema 18. 'eomerpuuna ontrka. OcHOBU (HOTOMETPII.

OCHOBHI 3aKOHM T€OMETPUYHOI ONTHUKU. BinOnWBaHHS Ta 3aJOMJICHHS CBITJIa Ha MEXI IBOX cepe-
nosuil. [Tokasnuk 3amomiienHs. [loBue BHyTpiHe BigObuaHHs. [Ipunnun mii cBiTioBoxy Ta (idpoc-
Kora. Po3aiibHa 31aTHICTE ONTUYHUX TIPHIIAIIB.

Cgitnosi BenmnunHu. CBiTiioBui noTik. Cuna cBitia. SIckpaBicTb. OCBITIEHICTb.

Enepretnuni Bennunnu. [lotik BunpomintoBanHs. Cuia BUNIpoMiHIOBaHHS. EHeprernuna sickpa-
BicTh. EHEpreTnyHa OCBITICHICTb.

Tema 19. XBunboBa onruka.

EnexrpomarnitHa nmpupona citia. [arepdepentisi cBitina. KorepeHTHICTh 1 MOHOXPOMATHYHICTh
CBITJIOBUX XBMWJIb. ONTUYHA Ta T€OMETPUYHA JIOBKHMHA XOJIy MPOMEHIB. MeToM CrocTepeKeHHsI 1HTe-
pbepenuii ceitna. Audpakuis csirna. [Ipunuun [oiirenca-Openens. Judpaxuiiina penritka. OcHOBU
rosorpadii. J{ucnepcis ceitia. [IpuHuumn aii ciekTpaabHOro Ipuiiamy.

[Monsapuzanis ceitia. [lpupoane 1 monspusoBane cBirio. 3akoH Maimoca. [lonspu3zanist cBitiia Ha
MeXI1 MOJIUTY JBOX JieNeKTpuKiB. 3akoH bprocrepa. Onrtuunuil auxpoizm. [loxagiiiHe mpomeHe3anom-
nenHs. [longpuzamiiiai npuiaay 1 nossipoigu. ONTHYHA aKTUBHICTh pedoBUHU. [IpuHIMI poboTH mo-
nspumetpa. JlocaimkeHHs 610J0TYHIX 00'€KTIB 32 TOTIOMOTO0 MOJISIpU3aIifHOr0 Mikpockomna. [Tomsi-
pUMETPis B Xap4OBii TEXHOJIOT1.

Tema 20. KBantroBa onTuka.

KsanToBa mpupoaa cpitina. @oton. Maca, immynbc Ta eHepris GpoTtoHa. PDOTOCTEKTPUIHHAMA €PEKT.
PiBasaus Eitnnreiina niis poroedexra. UepBoHa mexa Goroedekry.

3MmicToBuii Mmoayuanb 6. KBantoBa ¢izuka

Tema 21. bynosa i criekTpu aToma.

Bynosa aroma. BunpoMiHtoBaHHS i IOTJIMHAHHS €HEPTii arToMaMHu. JIUCKPETHICTh CHePreTHYHUX
ctaniB aroma. [locrynatu bopa.

Tema 22. XBUJIbOBI BIACTUBOCTI YACTUHOK.

Xpwm ne bpoiurs. CrhiBBimHOIIEHHS HeBHM3HAUeHOCTeH I'elizeHOepra. XBmiboBa (QyHKIS Ta ii
CTaTUCTUYHUU 3MIiCT. [IpUHIIUIN €JIeKTPOHHOT ONTHKH. ENEKTPOHHUI MIKPOCKOTI.

Tema 23. Pisusuns lllpenunrepa. KBantyBaHHS.

Piusiaas Ulpenunrepa. KBantyBanHs. KBaHTOBI uuciia enekTpoHa. ATOMHI cucTeMH 3 OaraTbma
eylekTpoHaMu. [IpHHITUIT TOTOKHOCTI OIHAKOBHX YacTUHOK. [Tpunimm [Tayiti.

Tema 24. BinactuocTi 1 OymoBa sigpa. PanioakTHBHICTD.

XapakTepucTuka sapa. Snepni cunu. [3otomnwu, i300apu. Jedekt macu i eHepria 3B's3Ky. SnepHi
peakuii noainy i cunTe3y. IIoHATTS npo sAepHY EHEepreTUKy.

Buau pagioakTMBHOTO BUIIPOMIHIOBAaHHs. 3aKOH pa/lloaKTUBHOTO po3nany. Crana paaioakTHBHO-
ro pos3nany. AKTUBHICTh pamioHykiiny. Ilepion miBpo3nazy. IIpaBuia 3MimmeHHs, psii pagioaKTUBHUX
nepeTBopeHb. PamioakTrBHI ciMeiicTBa. OAWHMUIII PaJi0OaKTUBHOCTI. B3aeMois pamaioakTHBHOTO BU-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapHi YaCTHHKH.

Knacudikaris enementapHux yacTuHok. KBapku. XapakTepucTUKH 1 B3aeEMO/Iisl KapKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

KinpkicTs rogus

Ha3Bu 3MicToBHX neHHa popma 3aoyHa ¢popma
MOJYIIB 1 TEM | YCHOTO y TOMY YHUCJI1 yChOTO y TOMY YHUCII1
a1 | 0 |7ab | [ | c.p. a| n |yab | iHa | c.p.
1 2 3145 |6 |7 8 9110 11 |12 | 13
Moayas 1
3microBuii MoayJasn 1. Mexanika
Tema 1. Bemyn.
Ocnosu Kinemamu- 2 1 1
KU.
Tewma 2. /Junamira
mamepianbHoi mo- 5 1 2 2
YKU.
Tewma 3. Cunu 6 me-
xaniyi. Poboma i 4 1 2 1
eHepeisl.
Tema 4. Jlunamixa
00epmanbHo20 pyxy 5 1 2 2
meepooco mind.
TeM? 5. l'iopoou- 3 1 9
HamiKa.
Tema 6. Mexaniuni
KoaugauHs. Axyc- 3 1 2
MmuKa.
Paszowm 3a 3micToBUM 29 6 8 8

Moyiem |

3microBuii Mmoayab 2. Monexyaapna gizuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNAPHO-
KIHemu4Hoi meopii.

3

1 2

Tema 8. Asuwa ne-
PEHOCY 8 2a3aX.

Tema 9. Peanvui ea-
3u. Monexynspui
A8UWA 8 PIOUHAX.

Tema 10. @azosi
nepexoou.

Tema 11. Ilepwuii
3aKOH MepMOOUHa-
Mmiku. Tennoem-
Hicmb 2as3is.

Tema 12. [pyeuti
3aKOH MepMOOUHa-
Miku. Eumponis.

Pazom 3a 3micToBUM
MOAyJeM 2

19




MoayJs 2

3micToBuii Mmoayas 3. Enekmpuxa

Tewma 13. Enexkmpoc-

10 | 1 2 /
Mmamuxa.
Teyfl 14. 3axonu no- 9 1 2 6
CMIUHO20 CMPYMY.
Pazom 3a 3micTOBUM 19 | 2 4 13
MoJTyJiem 3

3micTroBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

5 1 2 2
noie.
Te.Ma 1§. Eﬂekmpoma- 7 1 9 4
CHIMHA IHOVKYISL.
Tema 17. Enekmpoma-
CHIMHI KOTUBAHHA MA 7 2 2 3
XBUJL.
Pazom 3a 3micToBUM 19 4 6 9
Moyiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomempu-

una onmuka. Ocrosu 6 1 5
Gdomomempii.

Tema 19. Xsunvosa 8 2 4 2
onmuxa.

Tewma 20. Keanmosa 6 1 2 3
onmuxa.

Pazowm 3a 3micToBUM 20 4 6 10
MOJyJIEM 5

3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i

5 1 4
CneKmpu amoma.
Tema 22. Xeunvosi
61ACMUBOCMI YaCmU- 5 1 2 2
HOK.
Tema 23. Pignanus
IlIpeouncepa. Kean- 4 1 3
MYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 4 2 2
Paoioaxmusnicmeo.
Tel.wa 25. Enemenma- 3 1 2
PHI YACTUHKU.
Pa3om 3a 3micTOBHM 21 5 5 13

MOAyJIEM 6

Ycnoro roaun 120 | 28 32 60




5. Temu ceMiHAPCBKHUX 3aHATH

No KinbkicTs roanu
o/ HazBa temu JeHHA 3a04Ha
dbopma dbopma
He nependayeHo HaBYATBHUM IJITAHOM
6. Temn npakTUYHMUX 3aHATH
No KinbkicTs roany
o/ Hasga Temu JICHHA 3a04Ha
dbopma dbopma
He nepenbaueno HaBuaIbHUM TIJIAHOM
/. Temu 1a00paTOPHUX 3aHATH
No KinbkicTh ToanH
A/ Hassa temn JIeHHA 3a09Ha
dbopma dbopma
1 BumiproBaHHs MBUAKOCTI TiJIa METOJOM OATICTHYHOTO Ma- 2
SATHUKA 3 BUKOPUCTAHHIM KOMII IOTEPHOI MPOTpaMH.
2 BusHaueHHs MOMEHTIB 1HEPIIii TUT 3 BUKOPUCTAHHIM 2
KOMII FOTEPHOT TPOTPaMH.
3 BumiproBaHHs IPUCKOPEHHS BUILHOTO MAIHHS 32 JI0IIOMO- 2
rot0 000pPOTHOTO MaSITHHKA.
4 | 3akoHU 30€peKCHHS B MEXaHIYHHUX SBHIIAX. 2
5 Buznauenns koedirieHTa B’13K0CTi piguHu MeTooM CTo- 2
KCa 3 BUKOPUCTAHHSM KOMIT IOTEPHOI IPOTpaMH.
6 | BusHaueHHs koedilieHTa TEIUIOMPOBITHOCTI MOBITPS. 2
7 BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM 2
aniabaTUYHOTO PO3IITUPECHHS.
8 BusHaueHHs eneKTpOeMHOCTI KOHJIEHCATOpa PE30HAHCHUM 2
METOJIOM
9 BusnaueHHs onopy npoBigHUKA 3a IOTIOMOTO0 MiCTKa MOC- 2
TIITHOTO CTPyMY.
10 | BusHaueHHs iHIYKTUBHOCTI KOTYIIIKH. 2
11 JlocniKeHHsT eNeKTPUYHUX CTPYMIB 3a JOTIOMOTOI0 OCLIU- 2
norpada.
12 Busnauenns koedimienTa Tpanchopmariii i koedimieHTa 2
KOPHCHOI 1ii TpanchopmaTopa.
13 JlocmimxenHs inTepdepeHIlii CBiTia 3a T0MOMOTror Oinpwu- 2
3mu Dpenens 3 BUKOPUCTAHHSM Jla3epa.
14 Jocnimkenns audpakiiii cBitiaa i BA3HAYSHHs epioy Tu- 2
(bpakuiifHOT peliTKN 3 BUKOPUCTAHHSM JIa3epa.
15 BusHaueHHs KOHIIEHTpAllii PO3YMHY IIYKPY 32 JOMOMOTOI0 2
MOJISIPUMETPA.
16 BuBdeHHs 3aKOHIB 30BHIIIHBOTO (OTOE(HEKTY 3 BUKOPHU- 2
CTaHHSIM KOMII IOTEPHOI MPOTPaMH.
Pazom 32




8. CamocrTiiina podoTta

11

KinbkicTs roanu

Ne
o/ Hassa temu JICHHa 3a04Ha
dopma dopma
1 | XapakrepucTuku pyxy MarepiaibHOT TOUKH. 1
2 | 3aKOHH KJIIACHYHOI MEXAHIKH. 2
3 JucumarusHi cri. Mexanigaa po6ota. KoncepBaTueHi 1
cri. 3aKoH 30epeKeHHS MEXaHI9YHO1 eHepril.
4 OcHOBHE PIBHSIHHS TUHAMIKH 00epTAITBHOTO pyxXy. MOMEHT 5
IMITYIIbCY. 3aKOH 30€peKEeHHSI MOMEHTY IMITYIIBCY.
5 | Pyx peanpHOi pinuHu. B's3KicTs. 2
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3MyHI Xa-
PaKTEPUCTUKH 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MOIiTy MOJIEKYJT
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHA nepeHocy. [udysis. Buyrpimze Teprs. 1
TernnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 moBep- 5
XHEBHI HATST.
BumnapoByBanHs 1 konzaeHcauis. Bousoricte mnositps. Ku-
10 | minns. IlnaBnenns i kpuctamizamis. CyOmimaris. ®da3oBa 1
Jiarpama cTaHy pe4OBHHHU.
11 [Tepmmii 3ak0H TepMOIUHAMIKA. AiabaTHYHUN TIPOIIEC. 1
TenoeMHICTh rasis.
12 Hpyruii 3akoH 'TepMOI[I/IHaMiKI/I. TennoBuii aBuryH. [{ukn 5
Kapno. Extpomnis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnoss. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoBi- 7
HUKH B €IEKTPOCTATUYHOMY TOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus noteniianis. SIBuie 3eebeka i [lenpThe. [TpuHImI 6
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIIIO BEKTOpa MarHi-
15 | tHOl immykmii. MarHitHi BIacTUBOCTI pevoBHHH. Edekt 2
Xomna.
16 3akoH enekTpoMarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 4
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBAaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | Enexkrpudte KoJio 3MiHHOTO CTpyMy. PiBHSHHS eeKTpoMar- 3
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMeTpHYHOi onTUKU. CBITIOBI BEIHYU- 5
Hu. EHepreTnyHi BeTHYUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis citia. 5
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 3
bynoBa atoma. BumnpomiHIOBaHHS 1 NMOTIJIMHAHHSA EHEpril
21 | atomamu. JIMCKpETHICTh €HEPreTUYHUX CTaHiB aroma. [Toc- 4
Tynatu bopa.
22 | XBuni ne bpoiinsa. CriBBigHOIIEHHS HeBU3HaUYeHOCTeH [ eif- 2
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3eHOepra. XBuiboBa QYHKIIiS Ta i CTATUCTUYHHIN 3MICT.
23 Pigusiaas Llpenunrepa. KsantyBanus. KsanToBi umcia 3
eJIEKTpOHA. ATOMHI CHCTEMH 3 0araTbMa eJIeKTPOHAMHU.

XapakrepucTuka aapa. Saepni cuu. SnepHi peakuii. Bunu

24 | pamioakKTUBHOTO BUIIPOMIHIOBAaHHS. 3aKOH Pa/i0aKTHBHOTO 2
po3nay.

o5 Knacudikaris enementapanx yactuHok. KBapku. Xapakre- 5
PHCTHKH 1 B3aEMOJTisI KAPKIB.
Pazom 60

9. InauBiAyabHI 3aBIaHHS
He nependaueni HaBuaIbHUM IUIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHU, HAYKOBO OOIPYHTOBAHMI! 1 cCHCTEMaTU30BaHUMN BUKJIAJ IIEBHOTO
HayKOBOTO a00 HayKOBO-METOJIMYHOIO MUTAHHS, UIFOCTPOBAHUIl, 3a HEOOX1IHOCTI, 3ac00aMi HaOUYHO-
CT1 Ta AeMOHCTpali€ero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapakTep ycCiX IHIIUX BU[IB HaBYa-
JIBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIHHOI TUCIIATITIHY.

JlabopaTopHe 3aHATTH — BUJ] 3aHATTA, Ha IKOMY CTYACHTH M1 KEPIBHUITBOM BUKJIajda-
4a MPOBOATH HATYpHI a00 IMITaIIiHI eKCTIEPUMEHTH YW JIOCHIIA B CIICIIAIbHO 00IaIHAHNX Ha-
BUAIBHHX JIA00OPATOPISX 3 BUKOPUCTAHHSAM YCTATKYBaHHS, IPUCTOCOBAHOTO JJIT YMOB HaBYAh-
HOro mnpoiecy. JIMIakTHYHOI0 METOIO0 JIaOOPATOPHOTO 3aHATTS € MPAKTHYHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpPaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00UYHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJIBLHOIO armapaTyporo, METOJUKOI EKCIIEPUMEHTAIbHUX
JOCIIJKEHb Y KOHKPETHIN MpeIMEeTHIN ramy3i.

InauBinyanbHi 3aHATTA — TIepea0avyarOTh CTBOPEHHSI YMOB JIJIsl HAWIIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOJIMBI 3/1I0HOCTI B HaBYaHHI Ta 3/1I0HOCTI 10 HAYKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISUTBHOCTI. [HAMBINYyanbHI 3aHATTS, SK MIPABUIIO, TIPOBOSATHCS Y HEAYIH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM HOTPeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MeToau (TeXHO0JI0ril) HABYAHHSA :

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIJICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI HA MaTepiali, SKMi He 3HAWIIOB BIIOOpaXeHHS B MiApydHHKax. [Ipu BHKIIa-
JaHH1 JIEKII1 CTYJIeHTaM Jal0ThCsl MUTaHHS JJIsi CAMOCTIMHOTO PO3MIpKOBYBAaHHS, MPOTE JIEKTOP caM
BIJINIOBiIa€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTynaeHTiB. CucTeMa MUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIICHTPYBATHUCS 1 TOYATH aKTUBHO MUCJIMTHU B MOILIyKaX MPaBUIBHOI BIIMOBIL.

PoGoTa B Majux rpynax — BUKOPHUCTOBYETHCS 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MPHU
MIpOBeJIeHH1 TabOpaTOpHUX 3aHATh. Lle Tak 3BaHi IpyNu MCUXOJOTIYHOTO KOMGOPTY, € KOKEH ydac-
HUK BiJirpa€e CBOIO OCOOMUBY POJIb 1 IEBHUMHU CBOIMHU SIKOCTSMH JOIMOBHIOE IHIIMX. BUKOpUCTaHHS
1i€1 TEXHOJIOTI{ Ja€ 3MOTY CTPYKTypyBaTH J1JaOOpaTOpHi 3aHATTS 32 GOPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
I'onoBHMIA 3aci® TOCATHEHHS MOCTABJICHUX IUIeH — KOMOIHAIlIS TOTOYHOTO, MOIYJIBHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HAHb CTY/ICHTIB.
[TincymKoBa OIliHKA CKJIaIa€ThCS 3 MIJICYMKOBOI MOTOYHOI OILIIHKH 1 MiJCYMKOBOI €K3aMeHaIlii-
HOT OIIHKH.
[TincymKoBa MoTo4Ha OIIHKA BKJIOYAa€ Oajay 3a BUKOHAHHS JIaOOpPaTOpHUX, KOHTPOJIBHUX POOIT
Ta 6anu 32 BUKOHAHHS MOJYJIbHUX TECTOBHUX 3aB/IaHb.
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12. Po3noaiJy 0aJiB, IKi OTPUMYKOTh CTY/I€HTH

IloTouHMi1 (MOAYIIBHUI) KOHTPOJIb
3micToBuii MOAYIH | 3micToBHIA MOIYIH 2 3umicroBui
MOJYNb 3
T1L | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
2 2 2 2 2 2 2 2 2 2 2 2 6 6
[Mincym-
[ToTouHMi1 (MOAYNIBHUI) KOHTPOJIb koBuii ko- | Cyma
HTPOJIb
3micToBHiA 3MicTOBHIA . .
3MicTOBUN MOJyJb 6
MOJTyJTh 4 MOJYJb 5 30 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 | T25
4 4 4 4 4 4 2 2 2 2 2

T1, T2 ... T25 — Temu 3MICTOBUX MOJIYJIIB.

Ixana oninoBanHga: HamioHaJabHAa Ta ECTS

Cyma 6autiB 3a BCi Ouitika O1iHKa 3a HAIIOHAJIBHOO IITKAJIOK0
BUZHM HaB4aJIbHOL ECTS | 1 ex3aMeHy, KypcOBOTO Mpo- —
AVUILHOCTI eKTy (po00TH), IPAKTUKHU y
90 - 100 A BIAMIHHO

82-89 B o6be
74-81 C Jlo0op 3apaxoBaHoO
64-73 D 3aI0BLILHO
60-63 E

. . HE 3apaxoBaHO 3 MOKJIU-

HE3aIOBUILHO 3 MOKJIMBICTIO .
35-59 FX BICTIO IOBTOPHOTO CKJIA-
MOBTOPHOTO CKJIAJaHHS
aHHSA
) , HE 3apaxoBaHo 3
HE3aI0BUILHO 3 000B’I3KOBUM X
000B’SI3KOBHM ITOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
i HUM BUBYEHHSIM IHCIH-
LUIUTIHA .
ILTIHA

13. MeToauuHe 3a0e3neYeHHsI
1. Muxkonaiiunk M.H., ®ak B.I'. Jlaboparopuuii npaktukym 3 ¢izuku. Yacruna 1. Ymans: Kormi-
ueHTp, 2006. — 289 c.
2. KosanwoB JI.€., Mukonaituyk M.H, ®ax B.I'. JlaGopaTopuuii npaktukym 3 ¢izuku. YactuHa 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaByanpHuil NOCIOHUK AJIst CTYAEHTIB. — YMaHb: "Anmi",
2007. -208 c.
3. Muxonaituyk M.H. 36ipHuk 3a1ad 1 TecTiB 3 Kypcey “@izuka 3 ocHoBamu 6io¢i3uku”. — YManb: Bu-
nMaBHUYO-TIoNrpadiaauii meHTp «Bizasi», 2010.
4. Kosannwos JI. €., [To6epexens 1. 1. 3agadi 3 pizuku. MeroaudHi BKa3iBKU 10 BUKOHAHHS CaMOCTI -
Hoi poboTH. - YMans: BIIL] "Bizasi", 2017. - 80 c.

14. PexomeHa0BaHa JliTepaTrypa
basoBa
1. I'pabosckuit P.M. Kypc ¢pusuku. - M.: Beici. mk., 1980.-607 c.
2. Kyuepyk .M., I'op6auyk I.T. 3aransuuii kypc ¢pizuxu (y 3-x romax)Hasu. nociOnuk.- K.: Texnika,
1999.
3. Muxonaituyk M.H. ®@i3uka 3 ocHoBamu 0io¢izuku. HaBu.nocionuk.-Ymans: YBIIII, 2007.-284c.
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4. Coposwmii A.lL., Jlera FO.I'.OcHoBu (hi3uku 3 3a1auamM 1 IPUKIIAIAMH iX

po3B’s3yBanHs. - K.: Konmgop, 2003.

5. dsxon B.M., KosansoB JI.€., Mukonaituyk M.H. OcnoBu ¢pizuku: HaBuansauii mocionuk / B.M.

Hsxon, JI.€. KoBanboB, M.H. Muxonaituyk. — bposapu: «KAH® I'PVYII», 2014. 184 c.
JlomomizkHa

1. borarpka I.I". Ta in. 3aranshi ocHoBu (isuku /I.I°. Boranpka, /I.b. I'onoBko, A.A. Mansapenko, FO.JI

Mentkoscekuil. - K.: JInoigs, 1998. - 480 c.

2. Muxonaitayk M.H. JloBinHukoBi MaTepianu 3 ¢izuku Ta ocHOB Oiodizuku: HaBu mociOHUK. —

YMmansb: «Anmiy, 2006. — 114 c.

3. Yonman ILIT. OcHoBu ¢i3ukn.-K,: Buma mk., 1995.- 488 c.

4. OBUYHAN EKCIEPUMEHT 1 MaTeMaTHYHUN anapart ¢izuku: HaBganpauii mocionuk. / KoBa-

ne0B JI.€., KpacnoOoxkuii FO.M., Maptuntok M.T., 3amaxoBchkuii N.10. — Kuis: HaykoBwii cBit. —
2003. - 9%4 c.

15. Indopmaniiini pecypcu

1. Enextponnuit web-xypnan Physics.com.ua
http:/physics.com.ua/
2. Haouna ¢izuka
http:/AMwvw.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5& Itemid=94
3. Jlucranmiitaa ocita. YMancekuii HYC
https://moodle.udau.edu.ua/course/view.php?id=143
4. Caitr kaempu MaTeMaTHKH 1 HBUKA
https://math.udau.edu.ua/
5. Haykoga GiomioTexa Ymancbkoro HYC
https://library.udau.edu.ua/

16. 3minu y podouiii nporpami na 2021 pik

1. 3miHeHa KUTBKICTh JCKIIHHUX, Ta00paTOPHUX POOIT Ta cCaMOCTIHHOT pOOOTH.
2. 3MiHeHui nepenik JabopaTopHUX POOIT.
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