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3araabHa iHdopManiss NPO TUCHUILIIHY

AHoTalig JUCIUILIIHA

®di3uka BHBYAE€ HAWUOPOCTINII 1 pa3oM 3 TUM HaWOUIbII 3arajibHI
3aKOHOMIPHOCTI SIBUL OPHUPOAH, TOMY € OCHOBOIO JJII CY4acHOrO HayKOBO-
TEXHIYHOTO MPOTpecy.

B TexHiuHOMY BUIIOMY HaBYaJIbHOMY 3akiaial aucuuiuiiHa «Pizuka» cepen
IHITUX JAUCIUIUIIH MOKJIMKaHA CTBOPUTH 0a3y 3HAaHb Ha SIKUX OyayeTbcs: GyHIaMEHT
JUIsl BUBYEHHS CIIELIaJbHUX JAMCHUIUIIH. MeTa i He TUIBKM MOIIMPUTHU 1 MOTIUOUTH
3HAHHS OJIEp’KaHl B 3arajJbHOOCBITHHOMY 3aKJiafl, a MEPEeBECTU OJEep>KaHl 3HAHHS B
npodeciiiHy CHpsIMOBAHICTh JJIsl PO3B’SA3aHHSA PI3HOMAHITHUX TMPUKIATHUX Ta
HAyKOBO-TEXHIYHMX 3aJa4 y ranysl 3HaHb «[IpupogHudi HayKu»

3HaHHS, [0 OTPUMMAaHI IMiJl Yac BHUBYEHHS HABYAJIbHOI JUCUUIUIIHU
« Di3uka»  CHOPUSAIOTh PO3BUTKY AHATITUYHOTO NPO(EciiHOrO MHUCIEHHS Ta
JO3BOJIAIOTh  MiAroryBatd (QaxiBisgd  BUIIOi  KBamidikauii,  cdopMmoBaHi
KOMIIETEHI[li SIKOTO JIO3BOJISIIOTH ~ BUKOPUCTOBYBATH Cy4YacHI METOAM  JUIS
PO3B’sI3yBaHHS MPUKIAJIHUX MUTaHb €KOJIOTTYHOT Oe3MeKu.

HaBuanbHuil KOHTEHT poO3MIIIyeThCs y Mepexi Internet mo [®] 5
SKOTO 37100yBau Mae jgoctyn y pexumi 24/7 3 Oyab-sSKoro
KOMIT FOTEpa, M0 TMIAKIIOYCHUH 10 Mepexi Ta 31 cMapTdoHa 3a
HaBEJICHUM TOCUJIaHHAM (CKaHyiTe (KnarHiTh) QR-kox).

Indopmanisi npo HAyKOBO-NIEAATOTiYHOI0 MPAiBHUKA

SaranbHa BopnceHlfo Biraniit ['puropoud, 10o1ieHT Ka(pe;[pn (hi3MKO-MaTeMaTUUYHUX
iH(opMartis ANCUUTUTIH, (baKynbTeTy TEXHOTEHHO-EKOJIOTIYHOT O€3MeKH, KaHAWuIaT
(bi3uK0-MaTeMaTHYHUX HAYK, TOIICHT.
Konrakrha M. XapkiB, Bya. UepHumieBcbka, 94. PoGouunii HOMEp
inQopmaris tenedony — 707-34-77.
E-mail borisenko@nuczu.edu.ua
- (¢i3UKa MarHiTHUX SBUII, JOCIIKEHHS TEMIIEPAaTypHUX PEKUMIB
Haykogi JTICOBUX MIJICTHIIOK Ta TPYHTY MPHU HU30BHX TOXKEKAX, TOCITIHKCHHS
iHTEpecu™ BOTHE3aXUCHUX T'iIpOPOOHUX Ta JIFOMIHECIIEHTHUX MMOKPHUTTIB MaTepiais.
[Tpodeciiini - mpodeciiiHi 3HaHHA 1 3HaYHUU A0CBig podoTu (3 1989 p.) y BUImUX
3Mi6HOCTI* HAaBUAILHUX 3aKiajax M. XapKoBa Ha T0Cajax, IO BIIMOBINAIOTH
HaBYaJIbHIN AuCHUILTIHI, 30KkpeMa 3 2008 p. B HYLI3Y;
- mpodeciiiHi 3HaHHS 1 3HAYHUN JOCBiJ HAYKOBO-AOCIIAHOT
po6otu (3 1977p.), 30kpema 3 2008 p. B HYIL[3Y.
HaykoBa Ipodine y GoogleScholar:
NiSIBHICTD https://scholar.google.com.ua/citations?hl=ru&pli=1&user=BUg70MgAA
34 OCBITHIM AAJ; ORSID: https://orsid.org/0000-0003-1115-8666 .
KOMIIOHEHTOM
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Yac Ta Micue NpoBeAeHHS 3aHATH 3 HABYAJIbHOI JMCIUILIIHH

AyauTOpH1 3aHATTS 3 HaBYaldbHOI JUCHUIUIIHU «Di3uka» MPOBOAATHCS
3rIAHO 3  3aTBEPKEHUM  PO3KIaAOM. ENeKTpoHHUH ~ BapiaHT  pO3KIany
po3MilyeThcss Ha calTi  YHiBepcutety (http:/rozklad.nuczu.edu.ua/timeTable/group).

JlexuifiHi Ta NPAaKTUYHI 3aHATTS M[POBOJATHCA B ayAMTOPIAX OONaJIHAHUX
HAOYHUM Ta JEMOHCTpalllifHUM oOjagHaHHAM. Yci  1abopaTopHi 3aHATTA
MPOBOJATHCA B AyAUTOPIAX 3  KOMIT IOTEPHUM  OOJIaJIHAHHSM 1 BUKOPHCTOBYIOTh
AK METOJUKH 3 AHAJIOTOBUMH BHUMIPIOBAJbHUMHU MPHUCTPOSMU TaK 1 KOMII IOTEpHI
BUMIPIOBAJIbHI KOMIUIEKCH.

KoHcynpranii 3 HaBYaabHOT AUCHMIUIIHUA MPOBOJATHCA MPOTITOM CEMECTpPY B
JHI Ta TOJMHM 3aKpilJICHI 3a BIJAMOBIAHUMHU BHKJIagayaMu. B pa3i moTpedu
3100yBaya B JJ0JIaTKOBIM KOHCYJIbTAIlli, 4aC MOTOJKYETHCS 3 BUKIIAaUeM.

MeTa BUBYEHHSA )II/IC]_[I/IH.]IiHI/I

Memoro BUKIagaHHs HaBYaJILHOI aucHuIuIiHu “Di3uka” € o3HaHOMIIEHHS
KypCaHTIB (CTYAEHTIB, CIyXadiB) 3 Cy4YaCHUM 3MICTOM Ta JOCSTHEHHSIMHU (I3UKH,
PO3BUTKY y HHX HAyKOBOTO CBITOIVISIAY, a TakoX (OpPMyBaHHS YMIHHS
3aCTOCOBYBaTH 3aKOHW (DI3UKU IS BUBYCHHS CICMIAIBHUX JUCIUIUIIH Ta
PO3B’sI3yBaHHs MPUKIAIHUX MUTaHb B MpodeciiHiil ASUIBHOCTI y cdepl eKOoJorii,
OXOPOHM JOBKULIA Ta 30aJaHCOBAHOTO IMPUPOJOKOPHUCTYBAHHS IUISXOM BHUBUYCHHS
3aKOHO/JaBYMX Ta HOPMATHUBHO-NPABOBUX JIOKYMEHTIB 3 €KOJIOT1YHUX ITUTaHb,
po3po0JIeHHsI, OpraHi3allii Ta MPOBEICHHs 3aXO01B 3 OI[IHKUA CTaHY JOBKUISA, 3aXO0/I1B
3 MiHIMI3allil Ta ONTUMI3aIlli aHTPOIIOTEHHOTO BUILJIUBY Ha JOBKIUISI, B TOMY YHCII,
3a YMOB HaJ3BHYAWHUX CUTYyallii. 3100yBa4 Mae OBOJIOJITH METOJaMHU 30MpaHHS,
00poOKM Ta IHTEpIpeTalii pe3yibTaTiB NMPUKIAJIHUX Ta TEOPETUIHUX EKOJIOTTYHUX
JIOCIIIPKEHB.

Onuc HABYAJIBLHOI AU CHUILIIHYA

HaiimenyBaHHs dopma 3700yTTSI OCBITH
MOKa3HUKIB 3a04Ha (IMCTaHIlIiHA)

CraTyc AMCIUILTIHU 000B’s13KOBa 3arajibHa
Pix minroroBxu 2023-2024
CemecTp 1-it 12-i
O06csAT TMCHUILTIHT

- B kpeautax EKTC 8

- KUIBKICTh MOAYJIIB 4

- 3arajibHa KUIbKICTH TOJNH 240

- jekmii (roJiuH) 14

- TPaKTUYHI 3aHATTS (TOJIUH) 4

- CeMIHapChKIi 3aHSTTS -

(rogun)
- 11a00paTOpHI 3aHATTS 4



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

(rogun)
- KypcoBHH IpoeKT (poOoTa) -
(rogun)
- 1HIIII BUJY 3aHATH (TOJMH) -
- camocTiiiHa po0OoTa 218
(rogun)
- IHIUBIAyaJIbHI 3aBAaHHS -
(HayKOBO-IOCTIIHE)

(roauH)

- MIJCYMKOBUN KOHTPOJIb nudepeHiiioBaHu i 1cIuT
(mudepenuiioBaHU 3aiK, 3aJIiK
iCTIuT)

IlepexymoBu /it BUBYEHHS IUCUUILIIHA

3HaHHS, 110 OTpI/IMaHl npu BUBUCHHI (1)13141(14 B 3arajlbHOOCBITHHOMY 3aKJIaJil
(3HaHHS OCHOBHHMIX SIBUI 1 3aKOHIB 3 pO3AUIB (BUKK TepeadadyeHuX MpOrpamoro
3arajlbHOOCBITHIX 3aKJIQ/IIB).

Pe3yabTaTi HABYAHHS TA KOMIETEHTHOCTI 3 TUCIUNJIIHH

BigmoBigHo mn0 ocBitHROT mporpamu  «Ekonoriuna Oe3meka) BUBYEHHS
HaBYAJILHOI JUCHIMILIIHA TOBUHHO 3a0€31EUNTH

— JIOCSATHEHHsI 3100yBadYaMH BUIIOT OCBITH TaKUX Pe3yJIbTATIB HABYAHHS:

IIporpamHi pe3ysbTaTH HaBUYAHHS ITPH

YMiti oOupaTH ONTHMAJIbHI METOAM Ta 1HCTpyMeHTanbH1 3acobu mis | [IPH21
IPOBECHHS JTOCTIPKeHB, 300py Ta 00pOOKH TaHUX.

— (hopMmyBaHHS y 3700yBadiB BUIOT OCBITH HACTYITHUX KOMIIETCHTHOCTEH

[TporpamHi KOMIIETEHTHOCTI (3arajibHi Ta NpodeciiiHi) 3KIIK

3MaTHICTh POBEACHHS TOCTI)KeHb Ha BIIMOBITHOMY PiBHI. 3K08

IIporpama HaBYAJBHOI JAUCHUILIIHU

Monayab 1. @i3nuHi ocHoBU MexaHiku. CtatucTnyHa Qizuka. Arperartsi
CTAHM PEYOBUHU

Berym.

Mera Ta moOymoBa auctumuiian «®dizuka». 3B’s30k (izukm 3 mpobdieMamu
€KOJIOTIYHOT Oe3meKu. 3araibHi Ta PyHIaMEeHTaIbHI TOHSITTS.

[ToxuOkn BuMiproBaHb Ta iX Bu3HaueHHSA. OcHoBHI omguHumi CI.
MeTomonoriyai migxoau 10 BUOOPY ONTUMAIbHUX METOMIB Ta IHCTPYMEHTAIHHHUX
3aco0iB JiJIsi MPOBEIEHHS JOCHIIXEeHb, 300py Ta oOpoOku ganux. Komm’'rotepu B
cydacHIM ¢i3ulli.

Pexomenoosana nimepamypa:3,5.



Tema 1.1. KinemaTuka.

Beryn.. Moneni MmexaHiku.

Kinematuka  MartepianbHoi  Touku.  KiHemMaTuuHe  pIBHSHHS — PYyXYy.
[IpssmoniHiiHMIT 1 KpuBOMiHIAHUK pyx. KiHemMaTH4HI XapakTEPUCTHKU pPyXy
MartepialbHOI TOUKH — IIBUJKICTh Ta MPUCKOPEHHS (JIOTUYHE, HOPMAJIbHE, ITIOBHE).

Kinematuka aOcomoTHO TBepaoro tuia. CTymeHl BUIBHOCTI 1 KIHEMaTU4YHE
PIBHSAHHS pyXy aOCOJIIOTHO TBEpAOro Tuta. Tumu pyxiB aOCOMIOTHO TBEPAOIO TLIA.
Kinemaruka oGepTanbHOTO pyXy aOCOIIOTHO TBEPAOTO Tina. B3aeMo3B’s30K Mixk
KIHEMaTHYHUMH XapaKTEPUCTUKAMU MMOCTYNAIbHOTO Ta 00EPTAIIBHOTO PYXY.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.2. Ilunamika.

Hunamika marepianbHoi Touku. [lepmuit 3akon HetoTona. Immynec. pyruit
3akoH Herotona. Tperiit 3akoH HeroToHa. Buau cui. 3akoH 30€pekeHHS IMITYJIbCY.

Jlunamika aOGcomOTHO TBepAoro Tuta. Pyx meHTpa iHepuii TBepaoro Tina.
MowmenT cunu. MomeHT iMnynbey. PiBHAHHS nuHamiku obepranbHoro pyxy ATT.
Mowment iHepiii. JIoBUTbHUN pyX aOCOJIOTHO TBEPAOTO TiIa. 3aKOH 30epeKeHHS
MOMEHTY IMITYJIbCY.

Po6ota Ta nmoryxuicte. KineTuuna enepris. [loTeHIianpHi Ta He NMOTEHIIAIBHI
cun. [loreHIiaapHa eHepris. 3akoH 30€peKEeHHS €HEepTii.

Pexomenoosana nimepamypa. 1,3-6.

Tema 1.3. EneMmenT MexXaHiKku piauH i ra3sis.
Tuck y piguHax i1 razax. 3akoH I[lackamns. 3akoH Apximena.
IneanpHa piguHa. Bumu onmcy pyxy piguau. IloTik piguHu. PiBHSHHSA
HernepepBHOCTI. PiBusHHSA bepuyi. [ToHATTS npo namiHapHuid Ta TypOYJIESHTHUM PyX.
Pexomenoosana nimepamypa. 1,3-6.

Tema 1.4. OcHOBH MOJIEKYJISIPHO-KIHETHYHOI TEOPii .

Beryn.  TepmomuHamiyHMii  Ta  CTaTUCTUYHMN  METOAW  JOCIIIKCHHS
MaKpOCHUCTEM.

[TomoxeHHsT MOJIEKYJISIPHO-KIHETUYHOT Teopii. Monens ineanbHOro rasy.
OcHOBHE pIBHSHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii. MONEKyIsIpHO - KIHETHYHE
TIIyMa4deHHS TeMIiepaTypu. PIBHSHHS CTaHy i1€albHOTO Ta3y.

Craructuydi po3noaiuny. Po3moain Mojekya B IOJI CHI TSDKIHHSA. Po3smomin
bonpumana. [lonsitra npo po3noain Makcsena. SIBuia nepenocy. CepeHs 10BKUHA
BUTRLHOTO TIPOOITY MOJIEKYJ Ta CepelHs KUIBKICTh iX 3iTKHeHb. [udysid,
TEIUIONIPOBIAHICTh, BHYTPIIITHE TEPTS.

Pexomenoosana nimepamypa. 1,3-6.

Tema 1.5. OcHoBH TepMOAMHAMIKH.

OcHoBHI TOHATTA TepMoauHaMiku. CTaHu 1 mpouecH. BHyTpimiHsa eHepris
MaKpOCHCTEMH Ta ifeajabHOro razy. Pobora ta kuibkicTh TerioTH. llepmiunii 3akoH
TEPMOJMHAMIKM Ta WOro 3aCTOCYBaHHS /10 130IpolieCiB. TEMI0EMHICTh 11€aIbHOTO
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ra3y. AniabaTHuil mpouec.

Komnogi mpouniecu (uukiu). Teroa mammHa. KKJI termnmoBoi mamunu. [{ukn
Kapno Ta #ioro KK]I . (ITousaTTs npo entpomnito. Jpyruii 3akoH TepMoauHaMiky.) )
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.6. ArperatHi cTaHM pe4OBUHU.

(B3zaemonist Moekys1 Ta arperaTHuUM cTaH pedyoBUHH. PeanbHi ra3zu. PiBHAHHS
Ban-nep-Baansca. Kputnunuii cran pedoBunu. Ilepexia B piiuHHMM cTan).PinuHHun
ctad peyoBuHU. [loBepxneBuii map pinunu. Koedimient noBepxueBoro Hatsary. Cuna
MOBEPXHEBOI0 HATATY. 3MouyBaHHs. Menick. @opmyna Jlarmaca.

Kpucraniuni Ta amopdHi Tina. [neanbHi Ta peanbHi KPUCTAIH.

Pexomenoosana nimepamypa: 1,3-6.

Moayas 2. EnexkrpocraTuka. IlocTiliHUi eJIEKTPUYHUI CTPYM.

Tema 2.1. EnekTpocTaTuka.

Enexktpuunwmii 3apsi Ta HOro BIACTHUBOCTI. 3aKOH 30€PEKECHHS EIEKTPUIHOTO
3apsiny. 3akoH Kynona. Enexktpuune mosie. HampyKeHICTh €JIEKTPUYHOTO  TMOJIS.
[TpuHIIMND Cynepno3uii.

Pobora cun  enekrpocratuyHoro  mojs.  [loTeHmianbHUN — XapakTep
EJEKTPUYHOTO TIOJIsA, MOTEHIial. 3B'S30K MDK HANpYyKEHICTI0O Ta TMOTEHIIaIoM
EJIEKTPUYHOTO TOJIS.

[loTik BekTOpa HampyXeHOCTI eJeKTpocTaTuyHoro mojis. Teopema
Octporpancekoro — l'ayca st TOTOKY BEKTOpa HANPYKEHOCTI €JIEKTPUYHOTO
noist. (3acrocyBanus Teopemu Octporpaacekoro — [layca mms  po3paxyHKIiB
HAIPYXEHOCTI eJIEKTPOCTATUYHOTO IO )

[TpoBigHuKHu Ta 1307aTOpH. JlieeKTpuKkH B enekTpudHomy modi. [lomspu3aris
nienektpukis. [lone y mienexkTpukax, MieJeKTpUYHA MPOHUKHICTh. 3apsau Ta MOJe y
npoBigHUKYy. HampyskeHicTh Toyis Ta TOTEHIiad B o0iacTi moOJn3y MpOBIIHHKA.
Enexrpoemuictp mnpoBinHuka. Konnmencatopu. FEHepris Ta TycTHHA eHeprii
EJIEKTPOCTATUYHOTO TOJISI.

Pexomenoosana nimepamypa: 1,3-6.

Tema 2.2, IlocTiliHuii eJIeKTPUYHUI CTPYM.

Enextpuunuit  ctpym. I'yctmra Ta cmma  crpymy. CTOpoHHI  cuiH,
CJEKTPOpPYIIiAHA CWJIA, PI3HUI MOTEHINANTIB y KOJI MOCTIHHOTO CTPyMYy. 3aKOHU
Oma Ta J[xoyns-Jlenma. (IlapamenbHe Ta TMOCHIIOBHE 3’€IHAHHS TPOBIIHUKIB.
3akonu Kipxroda).

Pexomenoosana nimepamypa. 1,3-6.

D TMuranus porpamMu 0OMEXEHi Ty)KKaMU BUBYAIOTHCS ITiJ] YaC CAMOCTIHHOT i IrOTOBKH.

6



Moayasb 3. MarnitHe nose. Ejnekrpomarserusm. Konusanns ta xpuii. Onruka.

Tema 3.1. Marnitne nose. Marnirtocratuka. Enekrpomaruerusm.

Cunu B3aeMopii 3apsiiiB Ipu iX pycl. PensTuBICTChKa MpHUpOJa MarHETU3MY.
Bekrop marnitHOi iHaykuii. [Ipunnoun cynepnosuuii. 3akoH bio—Caapa—Jlamnaca.
MarsiTHi noJjist HAUMPOCTIIUX CUCTEM. Teopema Npo HUPKYJSALII0 IHAYKIII MarHITHOTO
nosst. MarsitHe 1ose coJeHoina.

Cuna Jlopenna. Pyx 3apsipkeHOI YacTHHKM Yy MAarHiTHOMY IOJdl. 3aKoH
Awmmnepa. B3aemomis npoBigHuKiB 3 ctpymoM. (KoHTyp i3 cTpymMOM y MarHiTHOMY
noiii.) MaruitHuil notik. MarHiTHe nojie B pedoBUHI. HampykeHicTb MarHiTHOTo
noJisi. [losis B MarHeTukax Ta Kjacu MarHeTHKIB.

SBumie enextpoMarHiTHOl 1HAYKII. 3akoH Papanes. BuxpoBe enexkTpuuHe
nojie Ta BHXpOBI cTpyMu. CaMOIHAYKIIS Ta B3a€EMOIHAYKIIA. [HIYKTUBHICTB.
['ycTtuHa eHeprii MarHiTHOTO TOJIS.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KoaimBanHsi.

Tunu KoMWMBaJbHUX CHCTEM Ta BHUAM KOJWBaHb. | apMOHIYHI KOJIMBaHHS,
aMIUTITYy/1a, 9acToTa Ta (pa3a rapMOHIYHUX KOJWUBaHb. Jl0/1aBaHHS KOJIMBAHb.

BrnacHi Hesracaroui Ta 3racarodi KojauBaHHsS. MasTHUKH. EHepris KoJvMBaHb.
BumytieHi KouBaHHS.
Pexomenoosana nimepamypa: 2-6.

Tema 3.3. XBWIb0Bi npouecu.

[ToHATTS PO XBWJIi, BUAM XBWJIb. XapaKTEPUCTUKU XBWJIb. PiBHSHHS ODKyYO1
xBuil. [IpyxHi xBuii. EnekTpoMaraiTH1 XBUIIL.

[loHsaTTss mpo  KOrepeHTHICTh Ta iHTepdepeHiis XBuwib. CrTosdl XBUII.
[aTepdepenitis y ToHkuxX IiiBkax. SBume maudpaxiii. [Ipuanun [rolirenca —
®penens 1 merona 30H Openens. Judpakmis Ha nmuHi. Judpakiiiina penriTka.

[TonsipuzoBane 1 mpuponaHe cBiTio. [lomspuzaliis CBiTIa MPU 3aIOMJICHHI 1
BimOuBaHHI. [lomupenHs cBiTia B pedoBuHi. [IOHATTS mpo AmMCHEPCito, MOTJIMHAHHS
CBITJIA.

Pexomenoosana nimepamypa: 2-6.

Monyab 4. @izuka aToMa Ta aTOMHOT0 siApa. EnemMenTu Qi3uku TBEepAOro Tijia.
Tema 4.1. EleMeHTH KBAHTOBOI MeXaHIKH.

TemioBe BUMPOMIHIOBAHHS Ta JTIOMIHECICHITiSI. AOCOTIOTHO YOpHE TLT0. 3aKOH
Kipxroda. KpantoBa rimote3a ta popmyna I[lnanka. 3akonu Credana — bonpiimana
ta Bina @otoenexkrpuynnii edekr i 3akoHu dpoTtoedexty. PiBHsuHsa EffnmTeiina.

KopnyckynspHo-xBuinboBuid  ayanisMm  cBitna. [imoresa nme  bpoiins.
CmiBBiTHOIICHHS HEBU3HAYeHOCTEeH. XBuiboBa (QYHKINA Ta 11 CTaTUCTUYHE
tnymadyeHHs. CranionapHue piBusaHs [lpeninrepa.

Pexomenoosana nimepamypa: 2-6.



Tema 4.2. AtomHa Ta sigepHa ¢izuka.

KBanToBo-MexaHiyHMi onuc aroma BojHI. Cnektp atoMa BojHio. ChiH
€JIEKTPOHA. baratoeseKTpOHHUMN aTOM.

ATOMHE SApO, HYKIOHH. B3a€EMOJIS HYKJIOHIB, YSABIEHHS TMpPO SACPHY
B3aemoJit0. Mogeni siapa. Criiikicts saep. [edekr mac Ta eHepris 3B 3Ky sapa.
3aJIe)KHICTh MUTOMOI €HEprii 3B sA3KYy BiJ MAacoBOro uucia. JlaHirorora peakilis
MOAUTY Ta peakilisi CUHTe3y. PagioaKTUBHICTb.

Pexomenoosana nimepamypa: 2-6.

Tema 4.3. EnemenTn (pizuku TBepaoro riaa.

BUHMKHEHHSI eHEepreTUYHUX 30H MPU YTBOPEHHI1 KPUCTATIYHOI PEIliTKU. 30HH1
MOJIeJIl METaJiB, A1eJIEKTPUKIB Ta HAMIBIIPOBIIHUKIB.

EnexTpornpoBigHiCT, MeTaniB. 3aJIeKHICTh OMOPY METAIIB BiJ TEMIIEPATypH.
HanmpoBigHicTk.

BrnacHhi Ta JOMIIIKOBI1 HAMIBIPOBITHUKH. EnexTponpoBinHIiCTh
HaniBIpoBiAHUKIB. Po6ota Buxoay. KonraktHa pizHuIls noteHuianiB. ExexrponHo-
JTIPKOBUHM TEpexij] Ta HOro BIACTUBOCTI.

Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHUHA
JlocsirHEHHs 1 OCHOBHI TpoOjeMu cydacHOi ¢izuku. MOXKIMBOCTI BHUKOPUCTAHHS
TOCSTHEHD (DI3UKH.



Posmoaiyl AMCHMILIIHM Y TroAMHAX 3a (popMaMu OpraHizanii OCBITHBOIO
npouecy Ta BUIaMHu HABYAJIbHHUX 3aAHATH

Ha3zBu
MOAYJIIB i TeM

3aouHa (nucranuiiiHa) popma

KinpkicTh rogus

yChOIO y TOMY YHUCII1
JeKUii | IpakTUYHI | 7Ta00paTOpHI | CAMOCTIHA | MOJYJbHA
3aHSATTA 3aHSTTS po0OoTa | KOHTPOJIbHA
poborta

1-ii cemecTp

Moayas 1. ®i3uuHi ocHOBU MexaHIku. CtatucTtuyHa (izuka. ArperaTHi CTAaHU PEUOBUHHU.

Tema 1.1.
Di3nyH1 OCHOBU
MEXaHIKH.

40 4

1

2

33

Tema 1.2.
CraTtucTudHa
¢i3uka i
TEPMOJIMHAMIKA.

40 2

0.5

37,5

Moayas 2. E

aekTpocTtatuka. [locTiiiHuil cTpyMm.

Tema 2.1.
Enexrpocraruka.
[MocTiiianii

CTPYM.

40 2

0,5

37,5

Pa3om 3a
MoayJiem 1

120 8

2

108

y CKIamdl
CaMOCTIHHO1
poboTu

2-i ceMecTp

MoayJasb 3. Marnitae nosne. Enekrpomaraernsm. KonuBaHHs 1 XBHII.

Tema 3.1.
Marsirse mnoJe.
Enexktpomarne-
TH3M.

40 2

37

Tema 3.2.
KonuBanus i
XBUJIL

40 2

0,5

2

35,5

Moayasb 4. ATomHa Ta

siepHa (hi3HKa.

Tema 4.1.
AToMHa Ta
snepHa (izuka..

40 2

0,5

37,5

Pasom 3a
MoayJiem 2

120 6

110

y CKJaai
CaMOCTIHHOT
poboTH

Pa3zom 3a
AUCHHUILTIHY

240 14

218




Temn NMPaAKTUYIHUX 3aHATH

1 |3 1. Po3s’sa3yBanHs 3aja4 3a Temamu 1.1.— 2.1, 2
2 |3 2. Po3B’si3yBaHHs 3a/1a4 3a Temamu 3.1.— 4.1, 2
3 |Pazom 4
Temmu 1a00paTOPpHUX 3aHATH
No Hasga Temu KinbkicTh
3/m T'OJINH
1 |JIP 1. Tema 1.1. BusHaueHHsI MOMEHTIB 1HEPIIi TLJI. 2
2 |JIP 2. Tema 3.2. BusHaueHHs NPUCKOPEHHS BUIBHOTO 2
A 1HHS
3 | Pazom 4

OuiHlBaHHSA OCBITHIX JOCATHEHD 3100yBa4iB BUIIOI OCBITH

3aco0u OiHIOBAHHSA

3acobamu OIIHIOBaHHS Ta METOJaMH JCMOHCTPYBaHHS PE3yJIbTATIB €:
— TECTOBE OIIHIOBAHHS IPH MPOBEACHHI MPAKTUYHUX 3aHATh Ta MOIYJIbHHUX
TECTOBUX 3aBJaHb a00 KOHTPOJbHUX POOIT;

— nudepeHiiioBaHui 3aIiK a00 ICIIUT, 110 3aBEPIIYIOTh HaBYaHHS KOXKHOTO
CeMecCTpy;

— CTYACHTCHKI IMPE3CHTAlliil Ta BUCTYITM Ha HAYKOBUX 3ax0Jiax (ceMiHapax,
KOH(EpEeHIIisAX, TOIIO).
OuiHroBaHHS  PIiBHA OCBITHIX JOCSATHEHb 3100yBadiB 3a  OCBITHIMHU

KOMITOHCHTaMHU, 31HCHIOEThCA 3a 100-0apbHOIO IIKAJIO0I0, 0 BUKOPUCTOBYETHCS B
HVII3Y Vkpainu.

KpuTepii oniHioBaHHA

®opMH MOTOYHOT0 TA MiACYMKOBOr0 KOHTPOJII0

[loToyHuit KOHTPOJb B CeMecTpax 3/IACHIOETHCS HA TMPAKTHYHUX Ta
nabopaTOpHUX 3aHATTIX Yy (opmi PpOHTATBHOTO Ta 1HAMBIAYaTBHOTO ONMUTYBAaHHS,
BUKOHAHHS MMUCbMOBHUX 3aBAaHb. MOIYIbHUI KOHTPOIb 3M1MCHIOETHCS POBEICHHIM
MOIYTBHUX TECTOBUX 3aBlIaHb a00 KOHTPOJBHHUX POOIT.

[TincymMKoBU KOHTPOJIb MPAKTUYHUX HABUYOK Ta YMIHb MPOBOJUTHCS y PopMi

auGepeHIliioBaHOTO 3Ky Ta ICTIUTY 3 ypaxyBaHHSIM pPEUTHUHTY 3a MOTOYHUU
ceMecTp.
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Po3moaisn Ta Hakonu4YeHHs OaJiB, AKI OTPUMYIOTH 3100yBavi, 32 BUJIAMHU
HABYAJIbHHUX TA KOHTPOJIbHUMHM 32aX0JAMH 3 AUCHHUILIiHI

Bunu HaBYanpHUX 3aHATH Kinbkicte | MakcumanbHUM Cymapna
HaBYAITHHHUX Oait 3a BU MaKCHMaJIbHa
3aHATH HaBYAJIBHOTO KUIBKICTh
3aHATTS OauiB
3a BUJIAMH
HaBYATBHUX
3aHSTh
I. IloTo4YHU KOHTPOJIb
JIEKIT 1 10 10
NPAKTUYHI 3aHATTA 1 20 20
Cemectp 1 nabopartopHi - - -
3AHATTSI
3a pe3yJibTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJBHUX
(MOJTyTbHUX)
poOiT (MOnYyIBHUMN
KOHTPOJIb)
Pa3zom 3a cemectp | 100
JIEKIl 1 10 10
NPAKTUYHI 3aHATTS - - -
CemecTp 2 nabopartopHi 1 10 10
3aHATTS
3a pe3yJibTaTaMu 2 40 80
BUKOHAHHS
KOHTPOJBHUX
(MOYJBHUX)
poOIT (MOYTBHUT
KOHTPOJIb)
Pa3om 3a cemectp 2 100
Pa3oM 3a MOTOYHMI KOHTPOJIb (CEpeHs cyMa OaiB) 100
I1. InguBinyanbHi 3aB1aHHA (HAYKOBO-10CJTiHE)
I11. IlincymkoBuii KOHTPOIb (icuT, TUQEPEHITIHOBAHMIA 3aITIK) 100

Pazowm 3a Bci BUJIMW HaBYaJIbHUX 3aHATH Ta KOHTpOJ'II)Hi 3ax04M1

IToTo4HHUiI KOHTPOJIb
Kputepii moTo4HOTO0 OIIHIOBAaHHS 3HAHB 3/100yBaviB HAa MPAKTUIHOMY 3aHSTTI:
Bix 1 1o 10 GaniB B 3a1€KHOCTI BiJT 3MICTY 1 IKOCTI1 BIJIIOBI/II.
Kputepii moTouHoro OIiHIOBaHHS 3HaHB 37100yBaviB Ha 1a00PATOPHOMY 3aHSTTI:
pe3yiabTaT BHUKOHAHHS J1a0OpaTOpHOi pOOOTH OUIHIOETHCA Yy (opMi 3aliky —
3apaxoBano 10 GamiB, He 3apaxoBano — (0 OamiB.
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MonyibHUI KOHTPOJIb
Kpurepii moToyHOro OLIHIOBaHHS 3HaHb 3/100yBayiB Mij] YaC BUKOHAHHS MOJYJIBHUX
KOHTPOJBHUX poOiT: 32 100-0a1bHOI0 MIKAIO0

incymMmKoBHiI KOHTPOJIb
Kpurepii oriHoBaHHs 3HaHb 3/100yBaviB Ha ICMIUTI (AudepeHiiiioBaHOMY 3aliKy): 3a
100-6anbHOI0 HIKAJIOKO.

IlepeJsik TeoOpeTHYHUX NUTAHb IS HiIATOTOBKHU 10 icnuTy (audepeHuiioBaHoro
3aJIiKYy):

Cemectp 1.
Mogyns 1

Kinematuune piBHAHHS pyXy. [IpsMomniHiiHMIA 1 KpUBOJMIHIMHUM pyX.

KinemaTuuHi XapakTepUCTHKU PYXy MaTepiaibHOT TOUYKU — IIBUIKICTH Ta

NIPUCKOPEHHS (IOTHYHE,HOpMaJIbHE, TTOBHE).

3. Tumnu pyxiB abcomoTHO TBepAoro Tua. KinemaTrka o0epTaibHOrO pyxy

a0COJIFOTHO TBEPJIOTO TiJA.

[Tepumit 3akoH HeroToHa.

Imnynibe. dpyruii 3akoH HeroToHa.

Tperiit 3akon HeroToHa. Buau cui.

3aKoH 30epeKeHHsI IMITYJIBCY.

Pyx nienTpa iHepIii TBepIoro Tina.

MowmeHT cuiid. MOMEHT IMITYJIBCY.

0. PiBasiHHA nuHaMiku oOepTanbHoro pyXy ATT. MoMeHT iHepiii.

1. PoGoTa Ta mMoTy>XHICTb.

2. Kinetnuna eHepris.

13. [ToTenmianbHi Ta HE MOTEHITIAMbHI crud. [loTeHITianpHa eHeprisl.

14. 3akoH 30epeKeHHs eHeprii.

15. OcHOBHI TIOJIOKEHHSI MOJICKYJISIPHO-KIHETUYHOI Teopii.

16. Monens ineanbHoro razy. OCHOBHE PIBHSHHS MOJICKYISIPHO-KIHETUYHOT TEOPii.

17. MonekymnsipHO - KIHETUYHE TIIyMadeHHS TEMIIEPATYPH.

18. PiBHSIHHS CTaHy i€aIbHOTO Ta3y.

19. Po3noain Mosekys B 1ol cuit TsokiaHs. Po3noxin bonbnmana.

20. [TonsTTs TIipo po3moain Makcsena.

21. CepenHst JOBXKHHA BUTBHOTO MPOOITy MOJIEKYJ Ta CepeaHs KUTbKICTh 1X
31ITKHEHb.

22. Tudy3id, TeMIONPOBITHICTh, BHYTPIIIHE TEPTS.

23. OcHOBHI TOHATTS TepMoauHaMiku. CTaHU 1 IPOIIECH.

24. BHyTpilIHS €Hepris MaKpOCUCTEMH Ta 11eaJIbHOTO Tas3y.

25. Po6oTa Ta KiTbKIiCTh TETUIOTH.

26. Ilepmmii 3aK0H TEPMOJAMHAMIKH Ta HOTO 3aCTOCYBaHHS JI0 130ITPOIIECIB.

27. TermmoeMHICTh iI€abHOTO Ta3y.

28. AniaGatHUit Iporiec.

N —

PR B©O~NO OA
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29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

50.

51

Komnogi npomnecu (muknn). Termmosa mamuHa. KK/ TerioBoi MammHu.
Huxn Kapno ta itoro KK/I.

Peanbni ra3u. PiBusinusa Ban-nep-Baanbca.

Kputnunuii cran pevoBunu. Ilepexia B piiMHHMIA CTaH.

PinunHMi cTaH peyOBUHMU.

[loBepxuesuil map pinunu. KoedinieHT nosepxueBoro Hatsary. Cuna
OBEPXHEBOI'O HATATY.

3mouyBanHs. Menick. ®opmyna Jlannaca

Kpucraniuni Ta amopdHui Tuna. TBepae Tuio. JlepekTu KpuctaaiuHoi CTPYKTYpH.

Monyns 2

Enextpuunuii 3aps ta ioro BIacTUBOCTI. 3aKOH 30€pPEXKEHHS €IEKTPUYHOTO

3apsny.
3akoH Kynona.

Enextpuune nose. HanpyskeHicts enekrpuyHoro modis. [punmmn
CYNEepIO3UIILii.

Po6ora cun enekrpoctaTuunoro noss. [loteniias.

3B SI30K MK HAIIPY>KEHICTIO Ta MOTEHI[1aJIOM €JIEKTPUYHOTO MOJISI.
[ToTik BeKTOpa HAIPYKEHOCTI EJIEKTPOCTATUYHOTO MOJISI.
3acrocyBanHs TeopeMu OcTporpajacbkoro — ['ayca ais po3paxyHKiB
Hanpy>K€HOCT1 €JIEKTPOCTATUUHOTO MOJISL.

JlieeKTpUKH B €JIEKTPUIHOMY 101, JlieTeKTpruyHa TPOHUKHICTD.
[IpoBiTHUKY B €1EKTPUYHOMY MOJ1. 3apsIu Ta MOJIe Y NPOBIAHUKY.
EnexkrpoemHicTh npoBigHuka. Konnencaropu.

Enepris Ta rycTuHa eHeprii eJIeKTpUYHOro MOJsl.

Cemectp 2.
Monayns 3

Enextpruunuii ctpym. ['ycTrHa Ta cuna ctpymy.

CTopoHHI CHIIH, €IEKTPOPYIIiiiHA CHIIa, PI3HULA MOTEHITIATIB y KOJi
MOCTIHHOTO CTPyMY.

3akon Oma B nudepeHIianbHiid Ta IHTerpanbHii hopmax.

. [TapanenpHe, MOCHiAOBHE Ta 3MillIaHE 3’ €THAHHS €JICKTPOOIIOPIB.
52.
53.
54.
55.
56.
57.
58.
59.
60.

3axonu Kipxroda.

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

Marsitae nosne. Bekrop marnitaoi inaykiii. [IpuHiun cynepmo3wuirii.
3akon bio—CaBapa—Jlamnaca. MarHiTHI OISl HAUTPOCTIIIMX CUCTEM.

Teopema npo MUPKYJIAIIO MarHiTHOT IHAYKIii. MarxiTHe moJje coJeHoina.

Cuna Jlopenma. Pyx 3apsakeHoi YaCTUHKHA Y MarHiTHOMY TIOJII.
3akon Ammepa. B3zaemoiis mpoBiTHUKIB 3 CTPYMOM.
Kontyp 13 cTpyMOM y Mar"iTHOMy moJii

MaruitHe nosie B pedoBUHI. HampyXeHICTh MarHiTHOTO MOJIsl B MarHeTUKax Ta

KJIACH MarHeTUKIB.
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6l.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.

79.

80.

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94.
95.
96.
97.

SBunie enekTpoMarHiTHoi iHayKLii. 3akoH Papanes.
CaMoIHayKIIs Ta B3a€EMOIHAYKUIA. [HAYKTUBHICTD.
Enepris Ta rycTuHa €Heprii MarHiTHOTO MOJISL.

Tunu KoJMBaJIBHUX CUCTEM Ta BUAM KOJIUBAHb.

["apMOHIYH1 KOJIMBaHHS, aMIUTITY/a, 4acTOTa Ta (pa3a rapMOHIYHUX KOJIUBaHb.

JlogaBaHHS KOJIMBAaHb.

BnacHhi He3racaroui Ta 3racarodi KOJUBaHHA. MasTHUKU.

BumymieHi konuBaHHS.

[ToHATTS PO XBUIII, BUJIU XBUJIb.

XapaKkTepuCTUKU XBUJIb. PIBHSIHHS ODKY40i XBHIII.

[IpyxH1 XBUII.

EnextpomartiTHi xBuii. PIBHSIHHS eeKTpOMarHiTHOI XBUJIl Ta 11
XapaKTEPUCTUKH.

[ToHSATTS PO KOTEPEHTHICTH Ta IHTEPPEPEHIIIsSI XBUIIb.

Crostui XBUIIL.

InTepdepeniiis y TOHKUX IUTIBKaX.

SABume nudpaxuii. [lpunuun Irolirenca — @penens 1 meron 30H OpeHens.
Hudpaxuis Ha niiugi. Judpakiiiina pemriTka.

[TomstpuzoBane 1 mpupoaHe cBiTio. [lonspu3zalris cBiTia MPHU 3aJIOMJICHH] 1
B1IOMBaHHI .

[TomupeHnHs cBiTia B pe4oBuHI. [IoHATTS IIpo Aucnepcito, NOTJIMHAHHS
CBITJIA.

Monayns 4

TemioBe BUMIPOMIHIOBAHHS Ta JIFOMIHECIEHI[ISl. XapaKTEPUCTUKU TETIOBOTO
BUIIPOMIHIOBAHHS.

Ab6comoTHo YopHe Tino. 3akoH Kipxroda.
KBanroBa rimore3a ta ¢popmyna [Inanka.
3akonu Credana-bonpimana ta Bina.
3oBHINIHIN (HOTOETEKTPUUHUN eeKT 1 ioro 3akoHu. PiBHsHHs ElfHmTeiHa.
KopnyckynsipHo-XxBunb0BUi Ayaini3m cBiTia. ['imoresa ae bpoiins.
XBunboBa (GYHKIIIS Ta 11 CTATUCTUYHE TIIyMayeHHS.

Cranionapue piBasaHs peminrepa.

[ToHATTS PO KBAHTOBOMEXAHIYHUH OIKC aTOMa BOIHIO.

Crnextp aroma BonHO. CIiH €J1eKTPOHA.

baratoenekTpoHHHUI aTOM.

ATOMHE sIIpO, HYKJIOHHU. B3a€EMO/I1s1 HyKJIOHIB, YSBIICHHS MPO SICPHY
B32€EMO/IIIO.

CrifikicTs siaep. Jledekt Mac Ta eHepris 3B 3Ky spa.

3anexHICTh TUTOMOT €HepTii 3B 53Ky BiJ MacOBOTO YHCIIA.

Jlan1roroBa peakirisi MOIUTY Ta PEAKIlis CHHTE3Y.

PamioakTuBHICTH Ta i1 BUAMU. 3aKOH PaJl0aKTUBHOTO PO3Mady.
BuHUKHEHHS! €eHEpTreTUYHUX 30H MPU YTBOPEHH1 KPUCTAIIIYHOI PEIIITKH.
30HH1 MOJIeJIl MEeTaJIiB, JIEJIEKTPUKIB Ta HAMIBIPOBIIHUKIB.
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98. EneKTponpoBiIHICTh METAIIB. 3aJI€KHICTh ONIOPY METAIIIB Bl TEMIIEPATYPH.
HanmnpoBigHicTh.

99. BracHi Ta 1OMIIIKOBI HAITIBIIPOBITHUKHU.

100. EnexTponpoBiAHICTh HANIBIPOBIIHUKIB.

101. PoGoTta Buxoay. KoHTtakTHa pi3HUIIS NOTEHIIIAIIB.

102. EnexTpoHHO—IpKOBUH TMepexij] Ta HOro BIACTUBOCTI.

IHogiTHKa BUKJIAZAHHA HABYAJIBLHOI JUCHUILIIHA

1. CymyiHHE BUKOHAHHSA PO3KJIAAy 3aHATh 3 HABYAJIbHOI JAUCIUIUIIHU
(3moOyBauil BHUIOI OCBITH, SKI 3aMi3HWIACS Ha 3aHATTS, JO0 3aHATTS He
JOTTYCKAIOThCH ).

2. AxTUBHAa Yy4acTh B OOTOBOPEHHI HaBYAJIBHUX MHUTaHb, MOMEPEIHS
MiTOTOBKA J0 MPAKTUYHUX 1 JJaOOPATOPHUX 3aHAThH, SIKICHE 1 CBO€YACHE BHUKOHAHHSI
3aBJaHb Ta O0OOB’SI3KOBE BUKOHAHHS CAMOCTIMHHUX 3aBJIaHb HAaJaHUX BHKJIAJIadcM.

3. KopucrtyBatucss MOOUTBHUMH TPUCTPOSIMU IMiJT Yac 3aHATTS JTO3BOJISIETHCS
TUIBKH 3 O3BOJY BUKJIa/laua 1 TUIbKU 3 HABYAJIBHOIO METOIO.

4. Ha koXeH TEeCTOBUN KOHTPOJb BIABOJUTHCA HE OUThIN 3 CHpoOH, 3 SKUX
3apaxOBYEThCS OFHA CIIPoOa 3 MaKCUMAJIBHOIO KIJTBKICTIO OalliB.

5. Jlo3BonsieThCsl  TIepecKiIalaHHs  Oyab-sSKOro  eKcrpec-kKoHTpoito. [lpu
IILOMY 3apaXOBYETHCS CEPEAHS 3 yCiX cIpoO MepecKiiaaHHs.

PexomenaoBani pxepesia ingpopmanii

1. OcgitHBO-TIpOdeciitHa mporpama «Exkonoriuna 6e3meka» 3a CreniajbHICTIO
101 «Ekomorisi», mATOTOBKH 3a mepinM (0akaaaBpChbKUM) piBHEM BHUIIOT OCBITH
B raiy3i 3HaHb 10 «[Ipupomaudi Hayku», 2022 p.

2. ®izuka. Poszminu: Mexanika. MosekymsipHa ¢i3uka 1 TepMoIuHaMIKa.
Enexrpocraruka. [TocTiiiHui eIEKTPUIHUN CTPYM: TOBIIHHK / YKJIaaadi:

B. I'. Bopucenko, FO.®. Jlepkay, B.I. KpuBuosa, K.P. YMmepenkona. — X.: HYI'3Y,
2018. - 94 c.

3. ®izuka. Pozminu: MarnitHe nosne. EnekrpomaraeTnsm. KonuBaHHs, XBHTI 1
XBHJIbOBI siBUITA. EneMeHTH KBaHTOBOT MeXaHiku. Di31Ka aToMa 1 aTOMHOTO sIIpa.
Enementu ¢i3uku tBepmoro Tina: nosinHuk./ Yrmanadi: B. I'. bopucenko,
10.®. [lepkau, B.I. Kpusnosa, K.P. Ymepenkosa. — X.: HYII3VY, 2018. — 122 c.

4. ®dizuka. [Ipaktukym. JlabopatopHi pobotn. / Yrinanaui: B. I'. bopucenxo,
10.®. depkay, B.I. Kpusuosa, O.M. Kyain, FO.B. JlutBunos, K.P. YMmepenkoBa. —
X .: HYII3Y, 2020 - 123 c.

5. ®i3uka. MeTtoauuHi peKoMeHallii 3 oprasizailii caMOCTIHHOT poOoTH

CTYJIEHTIB IIpH BUBUYeHHI quciuiutiay. / bopucenko B. I'., [lepkau H0.®.,
Kpusnona B.1., YMmepenkosa K.P. X .: HYII3Y, 2010, 63 c. (enekrpoHHuUit
BapIaHT).

. Kyuepyk .M. Ta in. 3araneuuii kypc ¢izuku. T. 1-3. — Kuis: Texnika, 1999.

7. Topbauyk I.T. 3aransHa dizuka (30ipHuk 3ana4). Hapuanbuuii matepian M 1,2. —
Kwuis: Bumia mxoma, 1993.
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