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3aragapHa iHdopmallisi NIpo JMCHUILTIHY

AHoTaris JUCHHUILUTIHA

®di3uka BHBYAE HAWOPOCTIII 1 pa3oM 3 TUM HaWOLIBII 3arajibHI
3aKOHOMIPHOCTI SIBUILl TPUPOAM, TOMY € OCHOBOIO JUISI Cy4acHOr0 HayKOBO-
TEXHIYHOTO MPOTPECY.

B TexHiyHOMY BUIIOMY HaBYaJbHOMY 3aKjajal aucuuiuiina «®Pizuka» cepen
IHIMUX TUCIUIUIIH TIOKJIMKaHA CTBOPUTH 0a3y 3HaHb Ha SKUX OyayeTbes (pyHIaMeHT
JUISL BUBUYCHHS CIIELIATbHUX AUCHUIUTIH. MeTa ii He TIIbKU MOIIMPHUTH 1 MOTJIUOUTH
3HaHHS OJIepXaHl B 3arajJbHOOCBITHROMY 3aKjajli, a MEPEBECTH OJIep>KaHl 3HAHHS B
npodeciiiHy CpsSMOBaHICTh JJII PO3B’SA3aHHSA PI3HOMAHITHUX TMPUKIATHAX Ta
HAYKOBO-TEXHIYHMX 3ajad y ramysi 3HaHb «lIpupomnudi HayKun»

3HaHHS, M0 OTPWMMAaHI IMiJI Yac BHBYCHHS HABYAIBHOI JTUCIUTUIIHU
« di3uKkay» CHPUSAIOTh PO3BUTKY AHAIITHUYHOTO MNPO(QECIHHOIO MUCIEHHS Ta
JO3BOJISIIOTH  MiAroTyBatu axiBug  Bumoi  kBamdikamii, chopmoBaHi
KOMIIETEHIlI SKOro JO3BOJSIOTh BHUKOPUCTOBYBaTH CYYacHI METOAU  JUIS
PO3B’sI3yBaHHs MPUKIATHUX TUTaHb €KOJOTIYHOT OE3MEKH.

HaBuanbHuii KOHTEHT PO3MIIIYEThCS Y Mepexki Internet o
AKOTO 37100yBa4 Mae JocTyn y pexumi 24/7 3 OyIb-aKOTO
KOMIT'IOTE€pa, 10  MAKIIYEHUH 70  Mepexi Ta 31
cMapTdoHa 3a HABEACHUM TNOCWJIAHHSAM (CKaHyWTe (KJIAIHITh)

QR-xopm).

Indopmanis npo HayKOBO-NIEAATOTiYHOI0 MPALiIBHUKA

bopucenko Biraniit ['puroposuy, noneHTt kadpeapu (izsnko-MaTreMaTHYHUX
JTUCLUILIIH, (aKyJIbTeTy TEXHOT'€HHO-EKOJIOT1YHOI Oe3NeKkH, KaHIuAaT
(b13MKO-MaTEMaTUYHUX HAYyK, IOIEHT.

[TpoBeneHHs JEKIINHUX, MPAaKTUYHUX 1 JAOOPATOPHUX 3aHATh B IpyIax
Ex-21-513,514, T3HCc-21-514, Ollc-21-511, ATIIbc-21-41.

KonrakTHa indopmaitist | M. Xapkis, Bya. UepHumeschka, 94, kaGimer Ne . PoGounmii HOMep
tenedony — 707-34-77.

3aranpHa
1H(popMmalis

E-mail @nuczu.edu.ua
- (bi31Ka MarHiTHUX SIBUIL, JOCHIPKEHHS TEMIIEPATypHUX PEXHUMIB
HaykoBi JICOBHX MIJACTUJIOK Ta TPYHTY MPU HU30BUX MOXKEkKAX, JOCTIIKEHHS
iHTepecH™ BOTHE3aXMCHUX T1IpooOHUX Ta JIOMIHECHIEHTHUX ITOKPUTTIB MaTepiaiB.
[Tpodeciiini - mpodeciiiHi 3HaHHS 1 3HaYHUK H0cBiA poboTu (3 1989 p.) y BumuUX
3MTiOHOCTI* HAaBYAJIBHUX 3aKJiajjax M. XapKkoBa Ha Iocajax, IO BIJMOBIIAIOTh

HaBYAIBHINA JUCHHILIIHI, 30kpema 3 2008 p. 8 HYL[3Y;

- mpodeciiiHi 3HAHHS 1 3HAYHUMA JOCBIA HAYKOBO-AOCIITHOT

pobotu (3 1977p.), 30kpema 3 2008 p. B HYL[3Y.

HayxoBa nisiericts  [IIpodine y GoogleScholar:

38 OCBITHIM https://scholar.google.com.ua/citations?hl=ru&pli=1&user=BUg70MgAAA
KOMIIOHEHTOM AJ; ORSID: https://orsid.org/0000-0003-1115-8666 .
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Yac Ta Micue npoBeieHHs 3aHATH 3 HABYAJIbHOI AUCIUILIiHA

AyAUTOpHI 3aHATTS 3 HaBYAJIbHOI JUCHUILIIHU «Di3UKa» IPOBOJIATHCS
3TIIHO 3 3aTBEP/PKCHHM  pO3KiajoM. EjexkTpoHHui BapiaHT po3KIany
po3MilIyeTbes Ha caiTi  YHiBepcuTeTy (http://rozklad.nuczu.edu.ua/timeTable/group).

JlekmifiHi Ta TPaKTHYHI 3aHATTS IPOBOJATHCA B ayJUTOPISAX OO0IagHAHUX
HAOYHUM Ta JICMOHCTpAIliiHUM oOJagHaHHSIM. Yci  JabopaTopHi  3aHATTS
MPOBOAATHCA B ayJIUTOPIAX 3  KOMITIOTEPHUM  OOJIaIHAHHSAM 1 BUKOPHCTOBYIOTh
SAK METOJUKH 3 aHAJOTOBUMH BHUMIPIOBAIIBHUMHU MPHUCTPOSIMH TaK 1 KOMII IOTEPHI
BUMIPIOBaJIbH1 KOMIUICKCH.

KoHcynpramii 3 HaBYaaIbHOT AUCIMIUIIHA MPOBOASTHCS MPOTATOM CEMECTPY B
JHI Ta TOAWHW 3aKpIIJICHI 3a BIAMOBIIHMMH BHKIaJadamMu. B pas3i morpebu
3m00yBaya B JJOJIaTKOBiM KOHCYJIBTAITl1, Yac MOTO/KYETHCS 3 BUKIIAIaueM.

MeTta BUBYEHHS JUCIUILIIHA

Memoro BUKIagaHHA HaBYAJILHOI AuCcHUILTIHM “Di3uka” € 03HANOMIIEHHS
KYpPCaHTIB (CTYJEHTIB, CJyXadiB) 3 Cy4YaCHUM 3MICTOM Ta JOCSATHEHHSMHU (I3UKH,
PO3BUTKY y HHUX HAyKOBOIO CBITOIVISIAY, a TakKoX (OPMYBaHHS yMIHHSA
3aCTOCOBYBaTHM 3aKOHU (PI3MKK JJI1 BHUBYEHHS CHEI[albHUX JUCHUIUIIH Ta
pO3B’sI3yBaHHS MPUKIAJHUX MUTaHb B MpOQeciiiHIi AISIBHOCTI y cdepl eKOJIorii,
OXOpPOHU JIOBKULISA Ta 30aJaHCOBAHOTO MPUPOJOKOPUCTYBAHHS IUISIXOM BUBYCHHS
3aKOHOJIJaBUMX Ta HOPMATHBHOIIPABOBUX JIOKYMEHTIB 3 €KOJOTIYHUX IHUTaHb,
PO3pOOIICHHS, OpraHi3allii Ta MPOBEJACHHS 3aX0/I1B 3 OI[IHKU CTaHY JIOBKIJIJIS, 3aXO0/IIB
3 MiHIMIi3aIlli Ta ONTUMI3AIlll aHTPOMOTEHHOT'O BUILTMBY Ha JOBKIUIA, B TOMY YHCIHI,
3a YMOB HaJ3BHYANHUX cuUTyallld. 3700yBad Ma€e OBOJOMITH METOJaMU 30MpaHHS,
oOpoOKM Ta IHTEpHpeTallii pe3yabTaTiB MPUKIATHUX Ta TEOPETUYHUX EKOJIOTTUHUX
JOCT>KEHb.

Onuc HAaBYAJBLHOI AMCHUILTIHA

HaiimenyBanns dopma 3100yTTS OCBITU
MTOKa3HUKIB 3a04Ha (IMCTaHIIIITHA)
Craryc mucuuniinm 000B’s13KOBa 3arajbHa
Pix miaroroBxu 2021-2022
Cemectp 1-i | 2-i
O0csr IMCIHUILTIHA
- B kpeautax €KTC 4 4
- KUIBKICTh MOJYJIB 1 1
- 3arajibHa KUIBKICTH T'OHUH 120 120
- Jiekii (roiuH) 8 6
- MPaKTUYHI 3aHITTS (TOJIUH) 2 2
- CeMIHapChKi 3aHATTS - -
(rogun)
- nabopaTopHi 3aHATTS 2 2
(ronun)



http://rozklad.nuczu.edu.ua/timeTable/group

- KypcoBui# poekT (poboTa) - -
(roauH)

- 1HII BUJY 3aHATH (TOJIUH) - -

- caMocTiiiHa poOoTa 108 110
(roaun)

- IHOWBiAyalbHI 3aBIaHHS - -
(HayKOBO-TIOCIIITHE )
(roaun)

- MiJICYMKOBHM KOHTPOJIb nudep. 3amik eK3aMEH
(mudepeHLiaIbHUN 3alTIK,
€K3aMEH)

IlepenyMoBH 1J151 BUBYEHHSI AUCHHUILTIHA

3HaHHS, 110 OTPUMAaHl MPH BUBYEHHI (PI3UKM B 3aralbHOOCBITHHOMY 3aKJIaJIl
(3HaHHS OCHOBHHMX SIBHI 1 3aKOHIB 3 pO3AUNB (I3MKA NepeadadyeHux MpOrpamoro
3araJlbHOOCBITHIX 3aKJIA/IIB).

Pe3y/ibTaTH HABYAHHSA TA KOMIETEHTHOCTI 3 IMCUMILTIHH

BianmoBinHo 10 ocBiTHROI mnporpamu «EkosioriuHa 0Oe3nekay BUBYCHHS
HABYAJIbHOI IMCUHUILIIHUA TOBUHHO 3a0€3MEeYNTH:

— JIOCSITHEHHS 3/J00yBayaMu BUIIIOi OCBITH TaKUX PE3YJIbTaTIB HABYAHHSI:

[Iporpamui pe3ynbTaTi HaBYAHHS ITPH

YMitu 00MpaTu ONTUMATbHI METOJIM Ta THCTpYMEHTalbH1 3acoou juist | [IPH21
MIPOBENICHHSI IOCII/IPKeHb, 300py Ta 00pOOKH JTaHHUX.

— (hopmyBaHHS y 3100yBaviB BUIIOI OCBITH HACTYITHUX KOMIETEHTHOCTEM:

[IporpamHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiiHi) 3KIIK

31aTHICTh MPOBEICHHS JTOCIIKEHb Ha BiIOBIIHOMY PiBHI. 3K08

IIporpama HaBYAJBHOI M CHUILIIHU

Berym.

Merta ta moOyaoBa auciuiuiing “®izuka”. 3B’s30K (I3UKH 3 MpobdieMamMu
nokexxHoi Oe3neku. HapkonumiHii cBiT, micuie (i3UKHM B HOTro Ti3HAHHI, METOJ
(b13UYHOTO JOCIIKEHHS. 3arajibHi Ta GyHIaMEHTAIbHI MOHSATTS.

[ToxubOku BuMiproBanb Ta iX Bu3HaueHHs. OcHoBHI ogunuill Cl.. Komm rotepu
B Cy4yacHii ¢i3uil.

Pexomenoosarna nimepamypa:3,5.



Moayas 1.

3micToBuiit Mmoay.ab 1. @i3uuHi ocHoBM MexaHiku. CTaTuCTHYHA Qi3uKa.
ArperaTHi CTAHH Pe4OBUHH
Tema 1.1. Kinematuka.

Betyn.. Moaeni MexaHikw.

Kinematnka  MarepianpHOi  Touku. KiHemaTtnyHe  piBHSHHS — pyXy.
HpSIMOJ'IlHII/IHI/II/I i KpHBOJIiHiﬁHI/HZ pyx. KinematuyHi XapakTepUCTHKU PYyXY
MaTepiaTbHOI TOUKH — IIBHJIKICTH Ta NPUCKOPEHHS (moTuuHe, HOpMaJIbHe, MIOBHE).

Kinematuka a0coOIOTHO TBEPJIOro TijdA. CTyneH1 BUTBHOCTI 1 KiHEMaTHUYHE
PIBHSIHHSL pyXy aOCOJIOTHO TBEpJOro Tija. Tumm pyxiB aOCOJIIOTHO TBEPIOTO Tija.
Kinematuka oGepTaibHOTO pPyXy aOCOTIOTHO TBEPAOTro Tija. B3aemMo3B 30K Mik
KIHEMaTHYHUMH XapaKTEPUCTUKAMH IMOCTYMAIBHOTO Ta 00€pTaTBHOTO PYXY.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.2. [unamika.

HNunamika marepianbHoi Touku. [lepmmii 3akoH Hetorona. Immynbce. dpyruit
3akoH HeroTtona. Tperiii 3akoH HeroToHa. Buau cui. 3akoH 30epeKeHHS IMITYJIbCY.

Junamika aOcoOTHO TBepaoro Tina. Pyx meHTpa iHepIii TBepAOro Tija.
MowmeHT cunu. MomeHT iMmmysbcy. PiBHSHHS TuHaMiku oOeprtansHoro pyxy ATT.
Mowment iHepiii. JIoBUIbHUN pyX aOCOMIOTHO TBEPAOro Tila. 3aKOH 30eperKeHHS
MOMEHTY IMITYJIbCY.

Po6ota ta notyxHicth. KineTnuna enepris. [loTeH1ianbH1 Ta HE MOTEHINATbHI
cui. [loTenuianbHa eHepria. 3akoH 30epeKeHHs €Heprii.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.3. EnemenTn MexaHiku piauH i rasis.
Tuck y pinunax 1 razax. 3axoH [lackans. 3akon Apximena.
IneanvHa piguna. Buam omwmcy pyxy pigunu. [loTik pinuau. PiBHAHHS
HernepepBHocTi. PiBHsiHHsa bepuyni. [loHsTTs npo namiHapHuii Ta TypOYJIEHTHUN PYX.
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.4. OcHOBM MOJIEKYJISAPHO-KiHETHYHOI TEOPii .

Beryn.  TepmonunamiyHuii  Ta  CTaTUCTUYHUNA  METOAU  JTOCHIIKEHHS
MaKpOCHUCTEM.

[TonoxxeHHST MOJEKYJISIPHO-KIHETUYHOT Teopii. Mopenb 17eaqbHOro rasy.
OCHOBHE pIBHSIHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii. MOJNEKyJIIpHO - KIHETHYHE
TAyMadeHHs TeMrepatypu. PIBHSAHHS cTaHy 17€albHOTO ra3zy.

CraructuyHi po3nofiiau. Po3moain MojeKkya B MOJii CHJI TsKiHHS. Po3momin
bonbsimana. [TorsTTs po po3nonain Makcsena. SIBuia neperocy. CepeaHs 10BKHUHA
BUIBHOTO TPOOITYy MOJEKYJl Ta CcepeaHs KUIbKICTh iX 3ITKHeHb. Judysis,
TEIJIONPOBITHICTh, BHYTPIIIIHE TEPTS.

Pexomenoosana nimepamypa: 1,3-6.



Tema 1.5. OcHOBY TepMOAMHAMIKH.

OcHoBHI MOHATTS TepMoauHamiku. CtaHu 1 mporecu. BHyTpimiHs eHepris
MaKpOCHCTEMH Ta ifealibHOTO razy. Pobora Ta KiIBKICTh TeruioTu. llepmmii 3akoH
TEPMOJMHAMIKA Ta MOT0 3aCTOCYBaHHS JIO 130MpolieciB. TenmIoeMHICTh 1/1€aIbHOTO
raszy. AjiaGaTHuUii mporiec.

Konosi nporiecu (mukiu). Termmoa mammaa. KKJ] termmosoi mammau. [ukin
KapHo Ta #ioro KKJI . (IToHsITTS 1Ipo eHTporito. J{pyruii 3aK0H TepMOTHHAMIKH. )
Pexomenoosarna nimepamypa: 1,3-6.

Tema 1.6. ArperarHi CTaHM pe4OBHHH.

(B3aemomis Monekyn Ta arperaTHHM cTaH pedyoBWHU. PeanbHi rasu. PiBHAHHS
Ban-gep-Baanbsca. Kputuunmii cran pedoBunu. [lepexin B pinuuuuii cran).PiauHanii
ctad peuoBuHu. [loBepxHeBuii map pinunu. KoedimieHT moBepxHeBoro Harsary. Cumna
NOBEPXHEBOTr0 HaTATY. 3MouyBaHHsA. Menick. @opmyna Jlannaca.

Kpucraniyni Ta amopdHi Tina. [neanpHi Ta peanbHi KpUCTaJH.

Pexomenoosana nimepamypa: 1,3-6.

3micToBuii MoayJb 2. EnekrpocraTuka. IlocTiiHUi eJIeKTPUYHHUN CTPYM.

Tema 2.1 EnexkTpocTaTuKa.

EnexTpuunuii 3apsii Ta HOro BIACTHBOCTI. 3aKOH 30€pPEXKEHHS €IEKTPUYHOrO
3apsiny. 3akoH Kynona. Enexktpuune mosie. HampykeHICTh €IEKTPUYHOTO  IOJIS.
[TpuHIMD Cyneprno3uLii.

PobGora cun  enekrpocratmuHoro  moisid.  I[loTeHmianbHUl ~ Xapakrtep
€JIEKTPUYHOTO TOJIA, MOTEHI{ad. 3B 30K MK HANpPYXEHICTI0O Ta MOTEHLIAJIOM
€JIEKTPUYHOTO TOJIS.

[loTik BekTOpa HAMpPYXEHOCTI  EJIEKTPOCTATHYHOTrO Tmoiisi.  Teopema
Octporpaacbkoro — ['ayca /uis MOTOKY BEKTOpa HAIPYXEHOCTI EJIEKTPUYHOIO
noist. (3actocyBanHs Teopemu Octporpaincekoro — layca miasi po3paxyHKiB
HANpPY>KEHOCT] eJIEKTPOCTaTUYHOTO TIOJISI.)

[TpoBigauku Ta i30sTOpH. JlienekTpuku B enekTpuuHomy moui. [lomspusaris
nienexkTpukiB. [lone y mienekTpukax, Ai€JIEKTPUYHA TPOHUKHICT. 3apsau Ta MoJjie y
npoBiAHUKY. HampykeHICTh moJis Ta MOTeHIial B 00aacTi moOau3y MNpOBITHUKA.
Enextpoemuicts mnpoBinHuka. Konnencaropu. FEnepris Ta TycTHHa eHeprii
€JIEKTPOCTATUYHOTO TOJISI.

Pexomenoosana nimepamypa: 1,3-6.

Tema 2.2. TlocTiliHuii eJIeKTPUYHUI CTPYM.

Enextpuunuit  ctpym. I'yctmna Tta cuna  crpymy. CTOpOHHI — CHIIH,
eJIEKTpOpYIIIHA CHUJIa, PI3HULS MOTEHIIANIB y KOJI MOCTIHHOrO CTpyMy. 3aKOHHU
Oma Ta [Ixoynsa-Jlenma. (IlapanensHe Ta MOCTIAOBHE 3’€IHAHHS MPOBITHUKIB.
3akonu Kipxroda).

Pexomenoosana nimepamypa: 1,3-6.

1 . . VS
) IIuranuas nporpammn oOMexeHi AYKKaMU BUBYAIOTHCA 11 4aC CaMOCTIMHO1 IMATOTOBKH.
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Monayab 2

3microBuit Moayab 3. MarnitHe noJsie. Enekrpomarneruzm. KosimBanus ta
xBwiIi. Onruka.

Tema 3.1. MarniTne noJie. Marnirocratuka. EjnekrpoMarserusm.

Cunu B3aemonii 3apsadiB mpu iX pyci. PensTuBicTChbka MpUpOAa MarHETU3MY.
Bekrop maruiTHOT inaykiii. [lpunmun cynepnosumii. 3akon bio—CaBapa—Jlammaca.
MarHiTHI TOJIs1 HAUTTPOCTIMNX CUCTEM. Teopema Mpo MUPKYJIAIII0 1HAYKIIlT MAarHITHOTO
noJis. MartitHe moJjie CoJeHoia.

Cuna Jlopenna. Pyx 3apskeHOi YacTUHKM Yy MAarHiTHOMY TMOJi. 3aKoH
Awmriepa. B3aemomis mpoBigHukiB 3 ctpymMoM. (KoHTyp i3 ¢cTpyMOM y MartiTHOMY
noii.) MarniTHuM moTik. MarHiTHe mojie B pe4doBuHI. Hampy»keHiCTh MarHiTHOTO
nosisg. [lonst B MarHeTukax Ta KjlaCl MarHeTHKIB.

SBume enexTpoMarHiTHO! 1HAYyKII. 3akoH Dapazaes. BuxpoBe enekTpuyHe
noysie Ta BUXpOBI cTpyMu. CaMOIHIYKIiS Ta B3aEMOIHAYKINSA. IHIYKTHUBHICTD.
['ycTuHa eHeprii MarHiTHOTO MOJIS.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KosimBaHHs.

Tunu KoMWBAJIBHUX CHCTEM Ta BHIW KOJWBaHb. | apMOHIYHI KOJIMBaHHS,
aMIUIITya, 4acToTa Ta (paza rapMOHIYHUX KOJIMBaHb. J[0JJaBaHHS KOJIUBAHb.

BrnacHi Hesracaroui Ta 3racarodi koJiuBaHHs. MasTHUKU. EHeprisi KoiuBaHb.
BumyieHi KoJuBaHHS.
Pexomenoosana nimepamypa: 2-6.

Tema 3.3. XBWIb0Bi npoiecw.

[ToHSATTS PO XBUJI, BUAM XBHJIb. XapAKTEPUCTUKHU XBWIb. PIBHSHHS O1Ky4oi
xBuil. [IpyxHi xBuii. EnexTpomartiTHi XBUII.

[loHsATTS mpo  KOrepeHTHICTh Ta i1HTepdepeHuiss XBuiab. Crosyl XBUII.
InTepdepenuiss y ToHkuX IMUriBkax. SBumie nudpakmii. Ilpunuun [rolirenca —
®penens 1 Meroa 30H Openens. Judpakiis Ha mutnHi. dudpakuiiHa penriTka.

[TonsipuzoBane 1 npupoane cBiio. llonspuzaiis cBiTIa NpU 3aJIOMIIEHHI 1
B110MBaHHI. [lommpeHHs cBiTia B pedyoBUHI. [IOHATTS Mpo aucnepcito, MOTJIMHAHHS
CBITJIA.

Pexomenoosarna nimepamypa: 2-6.

3micToBuii MoayJb 4. @iznka atoma Ta aTOMHOIO0 s1Apa. Enementu Qiznkn
TBEPAOro Tijia.

Tema 4.1. E1eMeHTH KBAHTOBOI MEXaHIKH.

TenoBe BUIPOMIHIOBAHHS Ta JIFOMIHECIEHITI. AOCOIIOTHO YOPHE TUI0. 3aKOH
Kipxroda. KpantoBa rimore3a ta gopmyina [lnanka. 3akonu Credana — bonbimana
ta Bina ®ortoenexktpuunuii eexT i1 3akonu poroedekry. PiBusanas EitHmrelina.

KopnyckynspHo-XBWiIbOBUI  AyanidM  cBimia. ['imore3a ge  bpoins.
CHiBBITHOIIEHHS] HEBU3HAue€HOCTEH. XBWiboBa (YHKIIS Ta 1ii CTaTHCTUYHE
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tnymadeHHs. Cramionapue piBasHHs Llpeniarepa.
Pexomenoosana nimepamypa: 2-6.

Tema 4.2. AToMHa Ta siiepHa (izuka.

KBantoBomexaHiunuii omuc aroma BomHio. Crektp aroma BomHio. CriH
€JIEKTpOHA. baratoeneKTpOHHUN aTOM.

ATOMHE SIpO, HYKJIOHH. B3a€EMOJlisi HYKJIOHIB, YSBICHHS TIPO SIACPHY
B3aemoniro. Mogeni siapa. Cridikicts siaep. [edekT mac Ta eHepris 3B S3Ky sapa.
3aJIeKHICTh MUTOMOI €Heprii 3B'SA3Ky BiJ MacoBoro umcia. JlaHIioroBa peaxiiis
MOJILTY Ta peakilisi CuHTe3y. PaioakTHBHICTb.

Pexomenoosana nimepamypa: 2-6.

Tema 4.3. Enementu ¢izuku TBepaoro riia.

BuHMKHEHHS €HEepPreTUYHUX 30H MPU YTBOPEHH1 KPUCTAIIYHOI PEIIITKU. 30HHI
MOJIE/I1 MeTaJliB, JIICIEKTPHUKIB Ta HAIIBIPOBITHUKIB.

EnexTponpoBiHiTs MeTamiB. 3aJekKHICTh OMOPY METajiB BiJl TEMIIEpaTypH.
HanmnpoBiiHICTb.

Brachi Ta JOMIIIKOBI HaIlIBIPOBITHUKHU. EnexTponpoBigHICTh
HamiBOpoBIAHUKIB. PoboTa Buxony. KoHTakTHa pi3HuLs moreHuianis. EnekrpoHHoO-
JIPKOBUM MEpeX1Jl Ta HOro BIACTHBOCTI.

Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHHA
JlocsirTHeHHsT 1 OCHOBHI TpoOJjeMH cydacHOi (Pi3uku. MOKIMBOCTI BUKOPUCTaHHS
JOCSITHEHD (P13UKH.



Po3nogisi aucuumiiing 'y roauHax 3a ¢gopmamu oprasizamii 0OCBIiTHBHOIO
npouecy Ta BUIAMU HABYAJIbHUX 3aHATH

Ha3Bu
MOYJIiB i TeM

3aoyHa (qucranuiitna) ¢popma

Kinekicts rogua

yCBOTO

y TOMY YHCII

JIEKIT

MpaKTHUYHI
3aHATTA

nabopatopHi
3aHATTA

caMOCTIHHA
poborta

MOAyJIbHA
KOHTPOJIbHA
pobora

1-if cemecTp

Monayas 1

3micToBuii MmoayJb 1. ®iznuni ocHOBM MexaHiku. CtatucTuyHa (i3uka. ArperaTtHi CTaHU PEYOBHHH.

Tema 1.1.
Di3U4HI OCHOBU
MEXaHIKU.

40

3

1

2

34

Tema 1.2.
CrarucTuyHa
¢izuka i
TepMOJIMHAMIKA.

40

0.5

36,5

3micToB

uii MoayJib 2. Enexrpocratuka. [locTiiiHuii cTpyM.

Tema 2.1.
Enexrpocraruka.
[Mocriitawmii

CTPYM.

40

0,5

37.5

¥YcLoro roaguH 3a
moayJieMm 1

120

2

108

2-ii cemecTp

Mopyas 2

3micToBuii MoayJb 3. MarsitHe nosne. Enexktpomarnernsm. KonuBaHHs 1 XBHJIL.

Tema 3.1.
MarsiTHe 1oie.
Enexrpomarne-
THU3M.

40

37

Tema 3.2.
KonuBanHus i
XBUWJII.

40

2

0,5

2

35,5

3mi

CTOBMIi MOayJIb 4. ATOMHa Ta siiepHa (i3HKa.

Tema 4.1.
ATomHa Ta
snaepHa (i3uka..

40

2

0,5

37,5

YcbLoro roaux 3a
MoayJjiem 2

120

110

Ycboro roaus 3a
AUCHHUILIIHY

240

14

218




Temu NPpaKTUIHHUX 3aHATD

No HazBa temu KinepkicTh
3/ TOIUH
1 I13 1. Tema 1.1. ®i3uuni ocHOBM MexaHiku. Tema 1 2. 2

Cratuctnuna ¢izuka i repmoauHamika. T 2.1.
Enexrpocraruka. [locTiiiHmii CTpyM.

2 I13 2. Tema 3.1. Maruitae nosne. Tema 3.2. KonuBanas i 2
xBuii. Tema 4.1. AtomHa Ta siepHa (izuka.
3 Pazom 4

Temu 1a0o0paTOpHUX 3aHATH

No Hazpa Temn KinekicTh
3/m TOJIUH
1 JIP 1. Tema 1.1. BusHaueHHS MOMEHTIB 1HEPIIii TiJI. 2
2 | JIP 2. Tema 3.2. BuzHaueHHs IPUCKOPEHHSI BIJILHOTO 2
a{IHHS
3 Pazom 4

OuiHIOBaHHS OCBITHIX J0CSATHEHb 3100yBa4iB BUIIOI OCBITH

3aco0u oiHIOBAHHA

3aco0amu OIIHIOBaHHS Ta METOJaMU JEMOHCTPYBAaHHS PE3YJIbTATIB €:

— TECTOBE OI[IHIOBAHHS MIPH MPOBEJCHH1 MPAKTUYHUX 3aHAThH Ta MOYJIBHUX
TECTOBUX 3aBJlaHb a00 KOHTPOJIbHUX POOIT;

— JKypHaJIU 3BITIB BUKOHAHHS J1a00paTOpHUX pOOIT;

— 3aJIIKM Ta €K3aMEHH, 110 3aBEPITYIOTh BUBUCHHS KOKHOT'O MOYJIIO;

— CTYIEHTCBHKI Mpe3eHTaIlll Ta BUCTYNH Ha HAYKOBHX 3aX0/ax (cemMiHapax,
KOH(EPEHIISX, TOIIIO).

OriHiOBaHHS pIBHS  OCBITHIX JIOCSATHEHb 3/J00yBadiB 32  OCBITHIMH
KOMITOHEHTaMHU, 371icHIOeThes 3a 100-0abHOIO MIKANIOK0, 1110 BUKOPUCTOBYETHCS B

HVYII3VY Vkpainu 3 nepeBecHHSIM B OILIHKY 3a pelTuHTOBOMO mikainow — EKTC ta B
4-0anbHy IIKAIY.
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Ta0auus BiAMOBIAHOCTI pe3y/IbTATIB OLiHIOBAHHS 3HAHb 3 HABYAJIbHOI
TUCHUILIIHA 32 PI3HUMH HIKAJIAMH

3a 100-6anbHOIO
IIKAJIOKO, IO 3a peUTHHTOBOO IITKAJIOO 34 4-6allLHOM LKATOM0
BUKOPHUCTOBYETHCS B (EKTC)

HVYTI3VY Vkpainu
90-100 A B1JIMIHHO
80-89 B
65-79 C Aodpe
55-64 D :
50-54 E 3aJI0BUTHHO
35-49 FX :

0-34 E HE3aJI0BLIILHO

Kpurepii ouiHroBanus
®opMH MOTOYHOIO TA MIACYMKOBOI'0 KOHTPOJIIO
[Torounnii KOHTPOJH B CEMECTpax 3IIHCHIOETBCA Ha MPAKTUYHUX Ta
7a00paTOpHUX 3aHATTAX Yy (HopMi PPOHTATBLHOTO Ta 1HAWBITYaTIBHOTO OIMMUTYBaHHS,
BUKOHAHHS MMCbMOBHX 3aBAaHb. MOAYIbHUI KOHTPOJIb 311MCHIOETHCS POBENCHHSIM
MOJ1yJIbHUX TECTOBUX 3aBJIaHb a00 KOHTPOJIBHUX POOIT.
[TimcyMKOBHIA KOHTPOJIb MPAKTUYHUX HABUYOK Ta YMIHb POBOAUTHCS y GhopMmi
TU(EPEHLIaJbHOTO 3Ky Ta ICOUTY 3 YypaxyBaHHSIM pEUTHUHTY 3a NOTOYHMN

cemecTp.

Po3noainn Ta HakonM4YeHHs 0aJiiB, AKi OTPUMYIOTH 3100yBadyi, 32 BHAAMM
HABYAJIbHHUX TA KOHTPOJbLHUMM 3aX0JAMH 3 TUCHHUILIIHH

Buay HaBuanpHKUX 3aHSTH Kinekicte | MakcumanbHUi Cymapna
HaBYAJIbHUX 0an 3a BUJI MaKcuMalbHa
3aHATh HaBYaJIbHOIO KUTBKICTh
3aHATTS OaiB
3a BUJAMHU
HaBYAJIBHUX
3aHATh
I. IToToYyHM KOHTPOJIb
JIEKIT 10 1 10
NPaKTUYHI 3aHATTS 10 5 40
Monyns 1 nabopaTopHi - - -
3aHSTTS
3a pe3yJbTaTaMu 2 25 50
BUKOHAHHS
KOHTPOJIbHUX
(MOIyIBbHUX)
poOiT (MO THHUI
KOHTPOJIb)
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Pa3om 3a monyinb | 100
JIEKIT 19 1 19
MPaKTUYHI 3aHITTS 12 1-2 25
Momyns 2 nabopartopHi 6 1 6
3aHITTS
3a pe3yibTaTaMu 2 25 50
BUKOHAHHS
KOHTPOJIBHUX
(MOYILHUX)
pOOIT (MOTYIBLHUM
KOHTPOJIb)
Pa3om 3a Moy 2 100
Pa3om 3a MOTOYHMIT KOHTPOJIH (CepeaHs cyma 0ajiB) 100
I1. InguBigyaJibHi 3aBJ1aHHA (HAYKOBO-10CJIIIHE)
I11. IlincymKoBHii KOHTPOJIb (€K3aMEH, TU(PEPEHITIATBHIN 3aJ1K)
Pa3om 3a BCl BUJIM HAaBYAJIBbHUX 3aHATh Ta KOHTPOJIbHI 3aX0]I1

IToToYyHU KOHTPOJIb
Kpurepii noTo4HOTr0 OLIIHIOBaHHS 3HaHb 3/100yBayiB Ha MPAKTUYHOMY 3aHSTTI:
Big 1 no 5 6amniB B 3a1€KHOCTI BiJl 3MICTY 1 SIKOCTI1 BIJIITOBI/II.
Kpurepii noTOYHOro OLIHIOBaHHS 3HaHb 3/100yBayiB Ha JJAOOPATOPHOMY 3aHSATTI:
pe3yabTaT BHUKOHAHHS JIA0OpaTOpHOI pOOOTH OLIHIOETHCS Yy (opMmi 3amiky —
3apaxoBaHo 1 6ai, He 3apaxoBaHo — () OaiB.

MoayabHU#A KOHTPOJIb
Kpurepii mOTOYHOTO OLIIHIOBAHHS 3HaHb 3400yBayiB MiJ YaC BUKOHAHHS MOJYJIBHUX
KOHTPOJIbHUX POOIT:
Mopynb 1— 3rigHo 3 TabJIMIICIO BIATOBIHOCTI PE3yIbTaTIB OLIIHIOBAHHS 3HAHb.
Monynb 2— 3riJIHO 3 TaOJIUIICIO BIMOBITHOCTI PE3yIbTATIB OI[IHIOBAHHS 3HAHb.

MigcymKoBHUiA KOHTPOJIb
Kpurepii oriHioBaHHS 3HaHBb 37100yBaviB Ha ek3aMmeH1 (qudepeHIiiaIbHOMYy 3aTiKYy):
3T1HO 3 TAOJIUIIEI0 BIATIOBIIHOCTI PE3YJIbTATIB OLIHIOBAHHS 3HAHB.

Ilepenik TeOpeTHYHUX MUTAHB JJIS MIATOTOBKH 10 €K3aMEHY
(nndepeHnianbHOMY 3aJIiKY):

Monayas 1.
3micToBuil Moy Nel

. Kinematuusne piBHsSHHS pyXy. [IpsiMoTiHIMHII 1 KPUBOJIHIMHHN PyX.
KinemaTnyHi XapakTepuCTUKH PyXy MaTepiaibHOI TOUYKH — IMBUJIKICTh Ta
MIPUCKOPEHHS (I0TUYHE,HOPMaJIbHE, TIOBHE).

3. Tumnu pyxiB abcontoTHO TBepaoro Tuta. KinemaTuka o6epTaqbHOrO pyxy

a0COJIFOTHO TBEPAOTO Tija.

N —
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PR B©0~NO O A

22

23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40
41
42

0.
1.
2.
13.
14,
15.
16.
17.
18.
19.
20.
21.

[Tepunii 3akoH HproToHa.

Imnynse. dpyruii 3akoH HerotoHa.

Tpertiit 3akon HeroTona. Buau cut.

3aKoH 30€peKEeHHS IMITYJILCY.

Pyx nienTpa iHepitii TBEpaOro Tijia.

MomeHT criii. MOMEHT IMITYJIBCY.

PiBusinnst tuHamiku obepTanbHoro pyxy ATT. MomeHT iHepiii.
Po6oTa Ta moTyXHICTb.

Kinetnuna enepris.

[ToTenmianpHi Ta HE MOTEHITIaMBHI cvH. [loTeHIianpHa eHepris.
3akoH 30epekeHHs eHeprii.

OCHOBHI MOJIOKEHHS MOJIEKYJISIPHO-KIHETUYHOI TEOPii.

Monens ineanbHOro razy. OCHOBHE PiBHSHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii.
MouiekysipHO - KIHETUYHE TIyMAau€HHs TEMIIEPaTypH.

PiBHSIHHS cTaHy 11€aJIbHOTO Ta3y.

Po3nonin Monekyn B ol cui TsokiaHs. Po3noain bonbimana.
[TonsiTTst PO po3noin Makcserna.

CepenHsi JOBKHUHA BUIBHOTO MPOOITy MOJIEKYJ Ta CEPeAHS KUTBKICTh 1X
31TKHEHb.

. Audy3is, TemnonpoBiIHICTb, BHYTPIIIHE TEPTSI.

OcCHOBHI OHATTS TepMOAUHAMIKK. CTaHU 1 IPOLIECH.

BHyTpilHs eHeprisi MAKpOCUCTEMHU Ta 11€aJIbHOTO Tra3y.

Po6oTa Ta KUIbKICTh TETIOTH.

[lepmmii 3aKk0H TEPMOAMHAMIKH Ta HOTO 3aCTOCYBaHHS J0 130MPOIIECIB.
TennoeMHICTb 1/1€aJIbHOTO Ta3y.

AniabaTHui mporiec.

Konogi nportecu (mukin). Termnmosa marmuna. KK/ TenmoBoi mammHu.
ukn Kapno Ta ioro KK/I.

Peanwhi rasu. PiBusnus Ban-nep-Baannbca.

Kputnunuii ctan peuoBunu. [lepexin B piAMHAMI CTaH.

PinuHHMI cTaH peyOBUHMU.

[ToBepxueBuii map piauau. Koedimient moBepxueBoro Hatsry. Cuiia
MOBEPXHEBOTO HATATY.

3mouyBanHs. Menick. @opmyna Jlamnaca

Kpucraniuyni Ta amopdHi Tina. Tsepae Tino. Jedpektu KpuctaniyHoi CTPYKTYpH.

3micToBUi MOTyITb No2.

EnexTpudanuii 3apsi Ta HOTO BIACTHBOCTI. 3aKOH 30€pEKEHHS €JIIEKTPUIHOTO
3apsny.
3akoH Kynona.
Enextpuune nosie. HanpysxeHicTe enekTpudHoro moJjs. [IpuHuumn
CyHepHO3HIIii.

. PobGota cun enexrpoctatuyHoro nosjs. [loTeniiarn.

. 3B" 130K MK HAMpPY>KEHICTIO Ta MOTEHIIAJIOM €JEKTPUYHOIO TOJIS.

. [ToTik BekTOpa HAMPY>KEHOCTI €JIEKTPOCTATUYHOTO TOJIA.
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43.

44,
45,
46.
47.

48.
49.

50.
51.
52.
53.
o4.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.

77

3acrocyBanHs Teopemu OcTporpaacbkoro — ['ayca uist po3paxyHKiB
HaANPY>KEHOCT] eIEKTPOCTATUIHOTO TOJISI.

JlieeKTpUKHU B €JIEKTPUIHOMY 1M0JI1. JlieJeKTpruyHa MPOHUKHICTb.
[TpoBIAHUKY B €IEKTPUYHOMY T10JI1. 3aps/iv Ta TOJIE y MPOBITHUKY.
EnexrpoemHicTh nipoBignuka. KongeHncaropu.

Enepris Ta rycTiHa €Heprii eeKTPUIHOTO MO,

Monayas 2.

3micToBuit MoTysb No3

Enextpuunuii ctpym. ['ycTrHa Ta cAiia CTpymy.

CTOpOHHI CUJTH, €NIEKTPOPYIIiHHA CUIIa, PI3HUIIS MOTEHLIAIB Y KO
MOCTIIHOTO CTpyMY.

3akon Oma B audepeHIianbHii Ta IHTerpaibHiil (opMax.

[TapanenbHe, NOCTIAOBHE Ta 3MILIaHE 3’ €AHAHHS €JIEKTPOOIIOPIB.

3akonu Kipxroda.

Po3psn B razax ta Buau pospsaay. [IoHATTS npo miasmy.

MarsiTtHe nosie. Bektop maruaiTHoi iHaykuii. [I[puHnun cynepno3uiii.
3akoH bio—CaBapa—Jlamnaca. MartiTHi nmojsi HAUOPOCTIIIUX CHCTEM.
Teopema mpo HMPKYIISILII0 MarHiTHOT IHAYKIl1. MarHiTHe mojie cojaeHoina.
Cuna Jlopenna. Pyx 3apsikeHO1 YaCTUHKH Y MarHiTHOMY TOJII.

3akoH Amnepa. BzaeMoisi IpOBIIHUKIB 3 CTPYMOM.

KoHTyp 13 cTpyMOM y Mar"iTHOMYy Mo

MarsiTHe nojie B pedoBUHI. Hampy»keHicTh MarHiTHOTO TOJII B MarHETUKaxX Ta
KJIACH MarHETHKIB.

SBure enekTpoMarHiTHoi iHAYKIii. 3akoH Dapanes.

CaMOIHIyKITisS Ta B3aEMOIHAYKIIIS. [HIyKTUBHICTb.

Enepris ta ryctuHa eHeprii MarHiTHOTO TMOJIS.

Tunu KoMMBaNIBHUX CHCTEM Ta BUAM KOJIHBAaHb.

["apMOHIYH1 KOJMBAaHHS, aMIUTITY/1a, 4acTOTa Ta (pa3a rapMOHIYHUX KOJIUBAHb.
JlomaBaHHS KOJIMBaHb.

BracHi He3racaroui Ta 3racaroui KOJMBaHHs. MasTHUKY.

BumyieHi KoJuBaHHS.

[ToHATTS TIPO XBWII, BUAM XBHJIb.

XapakTepuCTUKH XBUJIb. PIBHSIHHS O1Ky40i XBHIII.

[TpyxHi XBUII.

EnextpomaruitHi XBuii. PIBHSHHS €IeKTpOMarHiTHOI XBWJII Ta 11
XapaKTEPUCTHUKHU.

[ToHSATTS PO KOTEPEHTHICTH Ta IHTEPHEPEHITIST XBUIIb.

Crostui XBHIII.

IaTepdepeninist y TOHKUX TUTIBKaX.

SAsume nudpakuii. [punmun Ioiirenca — @penens 1 Metoa 30H Openens.
Hudpaxuis Ha uinuHi. Judpakiiiina pemitka.
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78. IlonsipuzoBane 1 mpupoiHe cBiT0. [lomspuzaliis cBiTIa IpH 3aJOMIICHHI 1
B1IOMBaHHI .

79. IlommpeHHs cBiT/IAa B pe4oBUHI. [IOHATTS TIpo AMCIIEPCitO, MOTJIMHAHHS
CBITJIA.

3micToBUM MOTyTh Ned

80. TerioBe BUMTPOMIHIOBAHHSI Ta JTIOMIHECIICHIIIS. XapaKTEPUCTUKH TEIJIOBOTO
BUIIPOMIHIOBAHHSI.

81. Ab6comroTHo opHEe TU0. 3akoH Kipxroda.

82. KpanToBa rinmore3a ta popmya [1nanka.

83. 3akonu Ctedana-bonpivana ta Bina.

84. 3oBHiHIN hoTOEenekTpuyHUl edeKT 1 Horo 3akoHu. PiBHsHHs ElHinTeliHa.

85. KopnyckynspHO-XBUILOBUI qyaiti3M cBiTiaa. ['inmoresa ae bpoitns.

86. XBunpoBa (hyHKIIIS Ta i CTATUCTUYHE TIIyMayeHHSI.

87. Crauionapne piBHsiHHs Llpeninrepa.

88. IToHATTA MPO KBAHTOBOMEXAHIUYHUM OMKUC aTOMa BOJIHIO.

89. Cnekrtp aToma BojiHIO. CIliH €J1eKTPOHa.

90. baratoeseKTpOHHUI aTOM.

91. ATomHe s1p0, HYKJIOHU. B3a€MOJI1S1 HyKJIOHIB, YSBIICHHS PO SIAEPHY
B32€EMO/IIIO.

92. CriiikicTb sanep. Jedekt mac Ta eHepris 3B 3Ky sapa.

93. 3anexHICTh MTUTOMOI €HEPTii 3B 53Ky BiJ MacOBOIO YHUCIA.

94. Jlan1roroBa peaxiiisi MOy Ta PEaKIlisi CHHTE3Y.

95. PamioakTUBHICTH Ta ii BUAM. 3aKOH PaJIlOaKTUBHOT'O PO3May.

96. BUHUKHEHHSI EHEePTeTUYHUX 30H MPU YTBOPEHHI KPUCTATIYHOT PEITITKH.

97. 30HHI MOIEJII METAJIB, JIEICKTPUKIB Ta HAIIBIPOBIIHUKIB.

98. EnekTpornpoBiAHICTh METAIIB. 3aJEXKHICTh ONMOPY METaJiB BiJl TEMIIEpaTypH.
HanmnpoBiHICTb.

99. BnacHi Ta JOMIIIKOB1 HAMiBIPOBITHUKHU.

100. EnexTponpoBigHICTh HAMIBIPOBITHUKIB.

101. Po6ota Buxony. KoHTakTHa pi3HUIIS MOTEHIIATIB.

102. EnekTpoHHO—IIpKOBUI NIEpeXii Ta HOro BIACTHUBOCTI.

IHogiTHKAa BUKJIAAAHHA HABYAJBHOI JUCIHHUILIIHA

1. CymiiHHe BUKOHAHHS PO3KJIALy 3aHATh 3 HABYAJIbHOI JUCIMIUTIHU
(3moOyBaui BUIOI OCBITH, SIKI 3ami3HUJUCA Ha 3aHATTS, N0 3aHIATTS HE
JIOITYCKAIOTHCA).

2. AKTMBHa y4yacTb B OOrOBOpPEHHI HaBYaJbHUX [WUTaHb, MONEPEIHS
MIArOTOBKA 10 MPAKTUYHUX 1 J1a00OpaTOPHUX 3aHATh, SIKICHE 1 CBOEYACHE BUKOHAHHS
3aB/laHb Ta 00OB’SI3KOBE BUKOHAHHS CAMOCTIMHUX 3aB/IaHb HAJJAHUX BUKJIAJIAUEM.

3. KopucryBarucs MOOITBHUMU MPUCTPOSAMM i 4ac 3aHATTS J103BOJISETHCS
TIJTBKH 3 JIO3BOJIY BUKJIaJa4a 1 TITBKHA 3 HABYAJIBHOIO METOIO.

4. Ha KOXXE€H TECTOBUU KOHTPOJb BIIBOAUTHCA HE OLIbIIT 3 CHPOOH, 3 SIKUX
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3apaxoBYETHCS OJHA CTIP0OA 3 MAKCUMAIILHOIO KUTHKICTIO OaTiB.
5. Jlo3BonsieThcst  mepeckiamaHHs — Oyab-sIKOTO — eKcIpec-KoHTpomwo. [Ipu
IILOMY 3apaxOBYETBCS CEPEAHs 3 yciX cnpod TepecKiIagaHHs.

PexomMenaoBaHi qkepesa inpopmauii

1. OcBiTHBO-TIpOdeciiina mporpama « Ekonoriuyna 6e3neka» 3a CreuialbHICTIO
101 «Exonoris», maroToBKH 3a mepiiuM (0akalaBpChKUM) pIBHEM BHUIIO1 OCBITH
B rany3i 3HaHb 10 «[IpupogHudi HayKm».

2. ®i3uka. Po3nimu: Mexanika. MonekyinsapHa ¢i3uka i TepMOJIMHaAMIKA.
Enexrpocraruka. [1ocTiiiHUI eeKTpUUHUN CTPpyM: TOBITHUK / YKiIaaadi:

B.T'. bopucenko, FO.®. Jlepkau, B.I. Kpusuosa, K.P. Ymepenkosa. — X.: HYT'3Y,
2018. - 9%4 c.

3. ®i3uka. Pozaimu: MarnitHe noje. Enekrpomaraernsm. KonuBanHs, XBuIl 1
XBWJIBbOBI siBUINA. EleMeHTH kBaHTOBOI MexaHiku. Di3uka aToMa 1 aTOMHOTO sifpa.
Enementu ¢izuku TBepaoro Tiia: noBiaHuK./ Yiianadi: B. I'. bopucenko,

FO.®. lepkau, B.I. Kpusnosa, K.P. Ymepenkonra. — X.: HYII3Y, 2018. — 122 c.
4. ®i3uka. [Ipaktukym. JlabopaTophi podoTu. / Ykinanaui: B. I'. bopucenko,
FO.®. Jlepkay, B.I. Kpusnosa, O.M. Kynin, }0.B. JlutBunos, K.P. YMmepenkosa. —
X .. HYII3Y, 2020 - 123 c.
5. @i3uka. MeToMyH1 peKOMEeHAaIll1 3 opraHizailii caMocTiiHOiI poOOTH
CTYJICHTIB IpY BUBUEHHI qucuuiuiinu. / bopucenko B. I'., Jlepkau 10.D.,
Kpugnosa B.1., Ymepenkosa K.P. X .: HYII3YVY, 2010, 63 c. (e1exkTpoHHUIA
BaplaHT).
. Kyuepyk .M. ta in. 3aransuanii kypce ¢izuku. T. 1-3. — Kuis: Texnika, 1999.
. 'opbauyk I.T. 3aranbHa izuka (30ipHuK 3a1a4). Hapuansuuii matepian M 1,2, —
KwuiB: Buma mkona, 1993.
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