HAIIIOHAJIbHMM YHIBEPCUTET LIMBUIBHOI'O 3AXUCTY YKPATHU

@DakyIbTeT TEXHOT€HHO-EKOJIOTIYHOI Oe3MeKn

Kadenpa dizuko-maTeMaTHIHUX TUCITUTIIIH

CUJIABYC HABYAJIBHOI JUCIUIIJIIHUA
«Dizuka»
(3aouHa ¢popma HaABYAHHS)

LHUKITY 3a2anbHOI (0008 '513k0601) MIATOTOBKU
32 OCBITHBOIO (OCBITHBO-IIPO(ECIMHOI0, OCBITHBO-HAYKOBOIO) IPOrPAMOIO
«lloorcexrcna besnexay
MiArOTOBKH OakanaBpiB
y raiy3si 3HaHb 26 «[{uBinibHa Oe3nmexa)
3a cnerjanbHicTIO 261 «IloxkexxHa Oe3mexkay

PexomenioBano kadeaporo
(bi3UKO-MaTeMaTUIHUX JUCITUTUTIH HA
2023-2024 HaBYaIbLHUM PIK.

[Tporokomn Big «28 » ceprrst 2023 poky Nel2

Cuntabyc po3po0bieHo BiamoBigHo 10 Po6ouoi nporpamu
HaBYaJIbHOI TUCHUILIIIHN «Di3nKay

2023 pik



3araabHa iHdopManisa Npo JTUCHUILTIHY

AHoOTAIIS JUCIUTUTIHU

®dizuka BHUBYA€ HAWUMPOCTINIlL 1 pa3oM 3 TUM HAWOUIBII 3arajibHi
3aKOHOMIPHOCT! SIBUIIl MPUPOAU, TOMY € OCHOBOIO IS CYy4aCHOTO HAyKOBO-
TEXHIYHOTO MPOTpecy.

B TexHiuHOMY BHIIIOMY HaBYaJIbHOMY 3akiaai guciuiuiiHa «dizuka» cepen
IHIIMX JUCHUUIUIIH TOKJIMKAaHa CTBOPUTU 0a3zy 3HaHb Ha SKUX OyJyeThecs
(yHIaMEHT J1s1 BUBYEHHS CHELIaIbHUX AUCUMIUTIH. MeTa 1i He TUIbKY MOIINPUTH
1 mormMOUTH 3HAHHS OJEp’KaHI B 3arajlbHOOCBITHHOMY 3aKJaji, a IepPEeBeCTU
ollep)KaHI  3HAaHHA B  MpPOQeciiiHy  COpSAMOBaHICT, [ PO3B’sSA3aHHS
PI3HOMAHITHMX TPUKIAJHAX Ta HAYKOBO-TEXHIYHMX 3aJa4 y Taiy3l 3HaHb
«lluBinpHa Oe3mekay 13a cnemianbHICTIO «IlokexxHa Oe3mekay.

3HaHHA, 10 OTPUMAaHl IMiJ Yac BHUBYCHHS HABYAIbHOI JUCHHUILIIHU
« Di3uKay CHPUSIOTH PO3BUTKY AHANITUYHOTO MPOGEeCcIHHOrO MUCICHHS Ta
JO3BOJIIIOTh ~ MIATOTyBaTh  (paxiBis  BUIIOI  KkBamiikamii,  cdopMoBaHi
KOMITETEHIIIi SIKOTO JIO3BOJISIIOTh ~ BUKOPHUCTOBYBATH Cy4YacHI METOMM IS
pPO3B’s3yBaHHS MPUKIATHUX MMHUTAHb IUBUIBHOTO 3aXUCTYy 3arajioM 1 MOXKEXHOI
Oe3mneKu 30Kkpema.

HaBuanbHuil KOHTEHT PO3MIIIYEThCS y Mepexi Internet mo Of
SKOTO 3100yBad Ma€ JOCTyNl y pexumi 24/7 3 Oyap-sSKOTO
KOMIT'IOTEpa, M0 MIAKIIYEHUH 10 Mepexi Ta 31 cMapTdoHa 3a
HABEJICHUM MOCHJIaHHAM (CKaHyiTe (KiarHiTh) QR-kox).

Indopmanisi npo HAYKOBO-IIEAATOTiYHOI0 MPALiBHUKA

3aranbHa Bopucenxko Birtamiii ['puroposuy, noueHT kadenpu ¢izuko-MaTeMaTHIHUX
iHpopMaris JTMCLUIUTIH, (paKkyJIbTeTy TEXHOTCHHO-EKOJIOTIYHOI Oe3MeKH, KaHAuaaT
(b13uK0-MaTEeMaTUYHUX HAYK, JOLEHT.

KonraktHa M. XapkiB, Byn. UepHuimieBcbka, 94. PoGouuii HOmep

iH(popMmartist teneony — 707-34-77.

E-mail @nuczu.edu.ua

Haykosi - (pi3uka MarHiTHUX SBUMI, JOCIIIKEHHS TEMIEPATYPHUX PEKUMIB

iHTepecu™ JTICOBUX MiJACTUIIOK Ta TPYHTY MPH HU30BUX MOXKEKaAX, JOCIIHKEHHS
BOTHE3aXUCHUX Tiapo(GOOHUX Ta IFOMIHECIIEHTHUX TIOKPHUTTIB
Marepiajis.

[Ipodeciiini - mpodeciiiHi 3HaHHA 1 3HAYHMNA JTOcBiA podotu (3 1989 p.) y BUIMX

31i6HOCTI* HABUAJIPHUX 3aKiazax M. XapKoBa Ha I0cajax, M0 BiIOBIJAOThH

HaBYaJIbHINA TUCIUILTIHI, 30kpeMa 3 2008 p. B HYLI3Y;
- mpodeciiiHi 3HAHHS 1 3HAYHUN JOCBIJl HAYKOBO-IOCIIIHOT
pobotu (3 1977p.), 30kpema 3 2008 p. B HYL[3Y.

Hayxoga [Tpodins y GoogleScholar:
JISIIBHICTD https://scholar.eoogle.com.ua/citations?hl=ru&pli=1&user=BUg70MgAAA
3a OCBITHIM AJ; ORSID: https://orsid.org/0000-0003-1115-8666 .

KOMITIOHEHTOM
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Yac Ta micue npoBeieHHs 3aHATH 3 HABYAJbHOI TUCIUILIiHI

AyaWTOpHI 3aHATTA 3 HaBYAJIbHOI AUCHMIUNIHA «®Di3uka» MNpOBOASTHCS
3TIIHO 3 3aTBEP/KEHUM  po3kiajoM. EnekTpoHHuMit BaplaHT  PO3KJIATy
pO3MIIlyeTbCcs Ha caiTi  YHiBepcHTeTy (http://rozklad.nuczu.edu.ua/timeTable/group).

JlexmiifHi Ta TPaKTUYHI 3aHATTS MPOBOJAATHCS B ayAUTOPISAX OOJIaJTHAHUX
HAOYHUM Ta JIEMOHCTpAIIMHUM OOJagHAHHSAM. Yci  JIabOpaTOpHI  3aHATTA
MIPOBOJSITECA B ayAUTOPIAX 3  KOMIT'IOTEPHUM  OOJIaJHAHHSM 1 BUKOPUCTOBYIOTH
K METOJUKH 3 AHAJIOTOBUMH BHUMIPIOBAJILHUMH TMPUCTPOSAMH TaK 1 KOMI FOTEpPHI
BUMIPIOBAIbHI KOMIIJIEKCH.

Koncynpraiiii 3 HaBYaabHOI AUCIMIUIIHUA MPOBOJATHCS MPOTATOM CEMECTPY B
JHI Ta TOAWMHHU 3aKpillJieHI 3a BIAMNOBIIHMMM BUKIaJadyamu. B pas3l moTpedu
3m00yBaya B JJOJIATKOBIM KOHCYJIBTAITIT, 9aC MOTO/KYETHCS 3 BUKIIAaueM.

MeTa BUBYEHHSA JUCHUILIIHA

Memoro BUKIamaHHS HaBYaJIBHOI ):[I/ICI_[I/IHJ'IiHI/I “d13uka” € 03HAUMOMIICHHS
KypCaHTIB (CTYAEHTIB, CIyXadyiB) 3 Cy4acHUM 3MICTOM Ta JIOCATHEHHSIMH c1)131/11<1/1
PO3BUTKY Yy HHUX HAyKOBOIO CBITOIJISITy, a TakoX (HopMyBaHHS YMIHHH
3aCTOCOByBaTI/I 3aKOHM (DI3UKU IS  BUBYEHHS CIEIaJIbHUX I[I/ICI_[I/IHJIIH Ta
pO3B $I3yBaHH$I MPUKIAAHUX TMHTAaHh TOTPIOHUX 1T KOOPAWHAINI KOMIUICKCY
3aX0IiB Ta 3ac001B, CIPSIMOBAHUX Ha 3aM00IraHHs] BUHUKHEHHIO MOXKEXK, OOMEKECHHS
ix PO3BHUTKY, y6e3nequH$1 JIOAEH 1 JOBKULIA BII[ BILIUBY He6e3neqHHx YN HHUKIB
MOXKEX1, @ TAKOXK CTBOPEHHS YMOB JIJISl TTOKEKOTACTHHS.

Onuc HABYAJBHOI JUCIHHUILIIHHA

HaitmenyBanHs dopma 3100yTTSI OCBITH
MOKA3HHKIB 3a04Ha (JIUCTaHIITHA)
Crartyc AuCHUIIIHA 000B’s13K0Ba 3arajbHa
Pik miaroroBkn 2022-2023
Cemectp 1-i1 2-i1
O0car tucumIiHg
- B kpegutax €KTC 4
- KUIBKICTh MOJTYJIIB 1 1
- 3arajibHa KUIBKICTH T'OJUH 120 120
Po3noais yacy 3a HAaBYAJBLHUM ILUIAHOM:
- JieK1ii (rojiuH) 8 10
- MOpaKTUYHI 3aHATTS (TOAMH) 2 -
- CeMIHapChKi 3aHATTS (TOJIUH) - -
- nmabopaTopHi 3aHATTS (TOAMH) 2 -

- KypcoBu# mpoekT (po0OoTa)
(roaun)

- 1HII BUJIM 3aHATH (TOJIMH)



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

- caMocTiiiHa po0OoTa (To/IMH) 108 110

- 1HAWBIAyaJbHI 3aBJIaHHS - -
(HaykoBo-g0ciiiHe) (TOAMH)

- MiJICYMKOBHI KOHTPOJIb mudep. eK3aMeH
(nudepenmianbHNiA 3aiK, 3aJTiK
€K3aMeH)

IlepexymoBu AJisi BUBUCHHS JUCHUILIIHA
3HaHHA, M0 OTPUMaHI MPH BUBYEHHI (i3UKH B 3araJbHOOCBITHHOMY 3aKjaji

(3HAHHSI OCHOBHUX SIBUIII 1 3aKOHIB 3 pO3JIUIiB (Pi3UKH, 110 MepeadadyeHi MporpaMoro
3araJlbHOOCBITHIX 3aKJIa/IiB).

Pe3ysbTaTH HABYAHHS TAa KOMIETEHTHOCTI 3 TUCUMILTIHA

BignmosimHo 10 ocBiTHROi mporpamu  «I[loxkexHa Oe3neka» BUBYEHHS
HABYAJIbHOI TUCUHUILUIIHA TOBUHHO 3a0€3MEeUNTH:
— JIOCSATHEHHSI 3/100yBayaMy BUILIOT OCBITH TaKUX PE3yJIbTATIB HABUAHHS:

[IporpamHui pe3yiabTaTh HaBYAHHS ITPH

[TosicHIOBaTH MPOIECH BILIUBY HEOE3NMCYHMX YUHHHUKIB IOXKEKI Ha [1P04
HABKOJIMIIHE CEPE/IOBHINE; 3aCTOCOBYBATH TEOpii 3aXHCTY JIOIUHHU,
MaTepiallbHUX UIHHOCTEH 1 JOBKUUIA BiX BIUIMBY HEOE3MEYHUX
YHMHHUKIB TOXEXI, 3HAaHHS MaTEMAaTHYHUX Ta MPUPOJHUYUX HAYK Y
cepi npodeciiiHOT AISITLHOCTI.

— (hopmyBaHHS y 3100yBaviB BUIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

[TporpamMHi KOMIIETEHTHOCTI (3arajibHi Ta npodeciiiii) 3KLITK

31aTHICTB 10 a0CTPAKTHOTO MUCIICHHS, aHAJI13y Ta CUHTE3Y. K03

IIporpama HaBYAJBHOI M CHUILIIHA

Cemecrp 1.
Mopyasb 1. ®iznuni ocHoBu MexaHiku. CTaTucTHYHA (i3uka. ArperaTHi
CTAHU PEYOBUHH

Tema 1.1. KinemaTtuka.

Beryn.. Mogaeni MexaHikHy.

Kinematuka  MarepianbHOoi  Touku. KiHemMaThyHe  pIBHSHHS — pyXy.
[IpsmomniniiHUE 1 KpuBONIHIAHUNA pyx. KiHemMaTuyHi XapakTepUCTHUKU PYXY
MaTepiaIbHOI TOUYKHU — MIBUJIKICTh Ta MPUCKOPEHHS (IOTUYHE, HOPMAJIbHE, TIOBHE).

Kinematuka abcomoTHO TBepaoro Tina. CTymeHl BUIBHOCTI 1 KIHEMAaTHYHE
PIBHSIHHSL pyXy aOCOJIOTHO TBEPAOTO Tija. THMHM pyxiB aOCOJIOTHO TBEPAOTO Tifa.
Kinematnka o0epTanbHOrO pyxXy aOCOJIOTHO TBepAoro Tina. B3aemo3B’s30K Mix
KIHEMaTHYHUMH XapaKTEPUCTHUKAMH TOCTYMAIBLHOTO Ta 00EPTAIBLHOTO PYyXY.

Pexomenoosana nimepamypa: 1,3-6.



Tema 1.2. lunamika.

HNunamika marepianbHoi Touku. [lepmmii 3akoH Heiorona. Immynbc. dpyruit
3akoH Herotona. Tperiii 3akoH HeroToHa. Buau cui. 3akoH 30epeXeHHS IMITYJIbCY.

JuHamika aOCcoJIIOTHO TBepAoro Tijna. Pyx meHTpa iHepIlii TBEpIOro Tija.
MowmenT cunu. MomeHT iMmyibscy. PiBHsSHHS nuHamiku oOGeptanbHoro pyxy ATT.
MowmenT iHepiii. JloBUTbHUN pyX aOCOJIOTHO TBEPAOro Tijia. 3aKOH 30€pesKEeHHS
MOMEHTY IMITYJIbCY.

Po6Gota Ta notyxHicth. KineTnuna enepris. [loTeHianbH1 Ta HE NMOTEHIIATbHI
cunu. [loreHuiansHa eHeprig. 3akoH 30epeKeHHs €Heprii.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.3. EnemenTH MexaHiku piauH i rasis.
Tuck y pinunax i razax. 3akoH Ilackans. 3akon Apximena.
Ineanvna pinuHa. Buau omnmcy pyxy piaubu. [loTik piauau. PiBHSHHS
HenepepBHocTi. PiBHsiHHsA bepuyni. [loHATTS npo naMiHapHUi Ta TypOYJEHTHUN PYX.
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.4. OcHOBHM MOJIEKYJISAPHO-KIHETHYHOI TeOPii .

Beryn.  TepmomunamigyHuii Ta  CTaTUCTUYHUNA  METOAU  JIOCIIIKCHHS
MaKpOCHUCTEM.

[TonokeHHST MOJIEKYJIAPHO-KIHETUYHOI Teopii. Mojens 11eaibHOro rasy.
OcCHOBHE pIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii. MOJNEKyJISIpHO - KIHETHYHE
TIYMa4€HHs TeMIiepaTypu. PIBHSIHHS CTaHy 1/1€aJbHOTO Tasy.

CratuctuyHi po3nonauy. Po3moain mMonekyna B moii cuil TsKiHHS. Po3moain
bonbimana. [lousTTs npo po3noaun Makcesena. SIBuma nepenocy. Cepess 10BKHUHA
BUIBHOTO TIPOOITY MOJIEKYJI Ta CepelHs KUIbKICTh 1X 3iTkHeHb. [udysis,
TETJIONPOBITHICTh, BHYTPIIIIHE TEPTS.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.5. OcHOBM TepMOAMHAMIKH.

OcHoOBHI MOHATTA TepMmojauHaMiku. Ctanu 1 mporuiecu. BHyTpilmHs eHepris
MaKpOCHUCTEMH Ta ifeaibHOro razy. Pobora Ta KuibKiCTh TerioTu. [lepmmii 3akoH
TEPMOJIMHAMIKM Ta HOro 3aCTOCYBAaHHS JO 130MpoLeciB. TemIoeMHICTh 1€albHOTO
ra3y. AniabaTHui mporiec.

Konogi nponecu (mukiu). Teroa mammua. KKJI temnoBoi mMammnau. Tuki
Kapwo ta itoro KKJI . (ITousTrst mpo entporrito. Jlpyruit 3akoH TepMOIUHAMIKH. ) V)
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.6. ArperaTHi cTaHM pe4OBUHHU.

(B3aemopmisi MOJIeKyJ1 Ta arperaTHUN cTaH pe4oBuHU. PeanbHi ra3u. PiBHsSHHS
Ban-nep-Baansca. Kputnunuii cran pedoBunu. Ilepexia B pinnHHMA cTaH).PiinHHMIMA
ctad peuoBuHU. [loBepxHeBuii map pianau. KoedimieHT noBepxueBoro HaTsary. Cuna
NOBEPXHEBOIr0 HATATY. 3MouyBaHHsA. MeHick. @opmyia Jlamnaca.

Kpucraniuyni Ta amopdHi Tina. [neansbHi Ta peaqbHi KpUCTAH.

Pexomenoosarna nimepamypa: 1,3-6.

' Iluranns nporpaMu 0OMeXeHi TyKKaMH BUBYAFOTHCS I1iJ[ 9aC CAMOCTIHHOI i ATOTOBKH.



MoayJab 2. EnexkrpocraTuka. [locTiliHui eJIeKTPUYHHI CTPYM.

Tema 2.1.EnexkrpocraTuka.

Enexrpuunuii 3apsq Ta HOro BIACTUBOCTI. 3aKOH 30€pEKEHHS EJIEKTPUYHOIO
3apsay. 3akoH Kynona. Enexkrtpuune mnosie. HampyXeHICTb €IEKTPUYHOTO  IOJISL.
[TpuHLMDI cynepno3uii.

Pobora cun  enektpocraruyHoro  mois.  [loTeHmianbHUN ~ XapakTep
€JIEKTPUYHOTO TOJIsA, MOTEHIlal. 3B 30K MDK HANpYyKEHICTI0O Ta MNOTEHIAJIOM
ENIEKTPUIHOTO TIOJISI.

[loTik BekTOpa HamNpyXEHOCTI  €JIeKTpocTaThyHoro mnois. Teopema
OcTtporpancbkoro — ['ayca s OTOKY BEKTOpa HAIpPy>KEHOCT1 €JIEKTPUYHOTO MOJIA.
(3acTocyBanHs Teopemu OcTporpajacbkoro — ['ayca s po3paxyHKIB HANMPY>KEHOCTI
€JIEKTPOCTATUYHOTO TOJISI.)

[IpoBigHuky Ta i30oysaTOpu. JlienekTpuku B enekrpuyHomy mnoui. [lonspusaris
nienekTpukiB. [lone y mienekrpukax, AieIeKTpUYHA MPOHUKHICTh. 3apsiau Ta Mojie y
npoBimHKUKY. HampykeHiCTh MoJisi Ta MOTEHIiaJl B 00JIacTi MOOJM3y MPOBITHUKA.
EnekrpoeMuicte mnposinHuka. Konnencatopu. Enepris Ta ryctuHa eHeprii
€JIEKTPOCTATUYHOIO MOJIS.

Pexomenoosarna nimepamypa: 1,3-6.

Tema 2.2. IlocTiiiHUH eJIEKTPUYHUN CTPYM.

Enextpuunuii ctpym. [I'yctuHa Ta cwia ctpyMy. CTOpOHHI — cHiH,
CJICKTPOpPYIIIHA CWJIa, PI3HULS MOTEHINANIB y KOJi MOCTIMHOTO CTPyMy. 3aKOHHU
Oma Ta [xoyns-Jlenna. (IlapanmenbHe Ta TMOCHIIOBHE 3’€HAHHS MPOBIIHUKIB.
3akonu Kipxroda).

Pexomenoosana nimepamypa: 1,3-6.

Cemectp 2

Moayasb 3. Marnithe nose. Enekrpomaraerusm. KotuBanns ta xpuii. Onruka.

Tema 3.1. Marnitne nojie. Marnitocratuka. Enekrpomaraernsm.

Cwin B3aeMonli 3apsAiB Mpu iX pycl. PensTuBicTChbKa MPUPOAAa MarHeTU3MY.
Bexrop maruitHOi iHaykiii. [Ipunnun cynepriosuiii. 3akon bio—Caapa—Jlarmiaca.
MarHiTHi noJis HAUIIPOCTIIMX cUCTEM. Teopema Mpo HUPKYJSALI0 HAYKLII MAarHITHOTO
nos1s. MarsiTHe 1oJje CoJIeHoia.

Cuna Jlopenua. Pyx 3apsikeHOi YaCTUHKH Y MarHiTHOMY 1oJji. 3akoH Amnepa.
B3aemonis mpoBigHMKIB 3 cTpyMoM. (KoHTyp 13 cTpyMOM y MarHiTHOMY IOJi.)
MarniTHuil noTik. MarniTHe noje B pedyoBHHI. Hampy»eHiCTh MarHiTHOTO MOJIA.
[Tong B MarueTukax Ta KjlaCl MarHETUKIB.

SBunie enekTpoMarHiTHOI 1HAYKUII. 3akoH Papanes. Buxpoe enekTpuyHe
nojie Ta BUXpOBI CcTpyMu. CaMOIHIyKLIs Ta B3a€EMOIHAYKIISA. IHIYKTHUBHICTD.
['ycTuHa eHeprii MarHiTHOTO IOJIS.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KosiuBaHH4.
Tunu KOoIWBaJIbHUX CHUCTEM Ta BHJAM KOJIMBaHb. [ apMOHIYHI KOJIMBaHHS,



aMILTITY/Ia, 4acToTa Ta a3a rapMOHIYHUX KOJIMBaHb. JloJaBaHHS KOJIMBAHb.

BrnacHi Hesracaroui Ta 3racaroui KoJauBaHHSA. MasTHUKUA. EHepris KoluBaHb.
Bumyiieni koauBaHHS.
Pexomenoosarna nimepamypa: 2-6.

Tema 3.3. XBWIHOBI IpouecH.

[ToHsATTS PO XBWJI, BUAM XBWJIb. XapaKTEPUCTUKHU XBWIb. PIBHSHHSA O1xKy4dol
xBuil. [IpyxHi xBuii. EnekTpoMaruiTHi XBUl.

[loHsATTS mpOo  KOrepeHTHICTh Ta 1HTepdepeHiis xBuib. CTosyl XBHIIL.
Intepdepeniss y ToHkux IMniBKax. fBume nudpakmii. Ilpunnun [rolirenca —
®penens 1 Mmeron 30H Openens. Judpakuis Ha wimuHI. udpakuiiHa penriTka.

[TonsipuzoBane 1 mpuponaHe cBiTio. [lonspuzaiiis CBITIa MPU 3JIOMJICHHI 1
Bi1OMBaHHI. [lommpenHs cBiTia B pedyoBUHI. [IOHATTS Mpo Iucnepcio, MOrJIMHAHHS
CBITJIA.

Pexomenoosana nimepamypa: 2-6.

MonayJb 4. @iznka atoma Ta aTOMHOr0 sigpa. EnemenTu Qizuxu tBepaoro rina.
Tema 4.1. EneMeHTH KBaHTOBOI MEeXaHIKH.

TertoBe BUIPOMIHIOBAHHS Ta JIFOMIHECIIEHITISI. AOCOIIOTHO YOPHE TUTI0. 3aKOH
Kipxroda. KBantoBa rimote3a ta ¢popmyina [Inanka. 3akonu Credana — bonpimana
ta Bina ®otoenextpuunuii epekt i 3akoHu doroedekty. PiBHsHHs EifHmTeiHa.

KopnyckynsapHo-XBUIbOBUK — AyanisM  cBitina. [imore3a ge  bpoitns.
CriBBiIHOIIEHHA HeBUW3HAYeHOCTeH. XBWiboBa (QYHKINS Ta 11 CTAaTUCTHYHE
TiymaueHHs. Cramionapue piBHsiHHA Llpeninrepa.

Pexomenoosana nimepamypa: 2-6.

Tema 4.2. ATomMHa Ta siiepHa Qi3uKa.

KBanroBomexaniuyHuii onuc aroma BojHIO. Crektp aroma BojHio. CriH
€JIEKTPOHA. baraToeneKTpOHHUN aTOM.

ATOMHE SpO, HYKIOHHM. B3a€EMOJIISI HYKJIOHIB, YSABJIECHHS IO SAJEPHY
B3aemoito. Mogeni siapa. Cridikicth saep. Jedpexkt mac Ta eHeprist 3B s3Ky sfpa.
3aJIe)KHICTh MUTOMOI €HEprii 3B SI3Ky BiJl MacoBOro 4yucia. JIaHIiorora peaxiist
NOJIUTY Ta peaKilisi CUHTe3y. Paji0aKTUBHICTb.

Pexomenoosana nimepamypa: 2-6.

Tema 4.3. EnemenTu (izuku TBepaoro riia.

BuHMKHEHHS €HEpPreTUYHUX 30H MPU YTBOPEHH1 KPUCTAIIYHOT PENIITKUA. 30HH1
MOJIEI METajiB, JIeJEKTPHUKIB Ta HAI1BIPOBITHUKIB.

EnexTpornpoBiHiTs MeTamiB. 3aJeXKHICTh OMOPY METajiB BiJ TeMIIEpaTypH.
HannpoBinHICTb.

Brnachi Ta JIOMIIIIKOBI1 HAaITIBIPOBITHUKH. EnexTpornpoBigHicTh
HamiBNpoBITHUKIB. PoboTa Buxoay. KonTakTHa pi3HuUIlM NoTeHuianiB. EnekTpoHHo-



JIPKOBUH TIEpexiJi Ta HOro BIACTHUBOCTI.
Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHUHA
JlocsiTHeHHsI 1 OCHOBHI TPOOJeMHU CydacHOi (Pi3uku. MOKIUBOCTI BUKOPUCTAHHS
JOCSITHEHD (P13UKHU.



Po3nonin aucummiaing y roamHax 3a ¢opmMamm opradizamii 0CBiTHHOIO
Nnpouecy Ta BUAAMH HABYAJIbHUX 3aHATH
Ha3zBu 3aouna (qucranuiiina) gpopma
MoayJiB i Tem | KimbKicTh TOAUH
YChOTO | Y TOMY YHCII
JIeKIii | MpakTU4HI | Ja00paTOpHI | CAMOCTINH | MOAYJIbHA
3aHATTA 3aHATTA a KOHTpOJIbHA
poboTa poboTa
1-ii cemecTp
Moayab 1. @i3uuHi ocHOBU MexaHiku. CtatucTuyHa (i3MKa Ta TEPMOJUHAMIKA.
Tema 1.1. 40 2 0,5 2 35,5
d13uyHI
OCHOBH
MEXaHIKH.
Tema 1.2. 30 2 0,5 - 27.5
Cratuctruna
¢bi3uka Ta
TEPMOIUHAMIK
a
Pa3om 3a (y CKJIai
MoayJsem 1 70 4 1 ’ 63 CaMOCTIHHOI
pobotu,
MHCHMOBO)
Moayasb 2. Enextpocratuka. [TocTiHHUN €1EKTPUYHHN CTPYM.
Tema 2.1.
Enexrpuune
ToJie. 30 2 0,5 - 27,5
EnekrpocraTuk
a.
Tema 2.2.
[Tocritanit § 20 5 0.5 i 17.5
eNEKTPUYHUN
CTPYM.
Pa3om 3a (y CKJIaI1
MoayJieM 2 50 4 1 i 45 CaMOCTIHHOI
pobotu,
MTHCHMOBO)
Ycboro roaux 120 8 5 5 108

3a cemectp 1




Ha3zBu

3aouna (qucranuiiina) gopma

MOJYJIIB i TeM

KinekicTs rogusa

YChOTO

Yy TOMY YHCII

JeKUii | MpakTH4HI | Ja0OpPaTOpHI | CAMOCTINH | MOAYJIbHA
3aHATTS 3aHATTS a KOHTpOJIbHA
poboTa poboTa
2-ii cemecTp
Mopyab 3. MarnitHe nosie. Enekrpomarnetusm. KonuBanus ta xsuii. OnTuka.
Tema 3.1.
Marsithe
ToJe. 40 3 - - 37
Enexrpomarne
TH3M.
Tema 3.2.
KomuBanns 1 40 3 - - 37
XBUIII
(y CKJ1aJIl
Pa3om 3a R0 6 i i 74 caMOCTiHOT
MoayJem 3 poOoTH,
MTHCHMOBO)
Moayab 4. @i3uka aTomMa Ta aTOMHOTO sifipa. EnemenTu ¢i3uku TBEpAOro Tija.
Tema 4.1.
AtomHa Ta 25 2 - - 22,5
snepHa Gi3uka.
Tema 4.2.
Exemerrrir 15 2 : : 12,5
bi3uku
TBEpJOTO TLIA.
Pa3om 3a 40 4 i i 35
MoayJsieMm 4
(y  ckiani
Ycboro roauH 120 10 ) ) 110 caMOCTilHOT
3a ceMecTp 2 po0oTH,
MTHCHMOBO)
YCROrOTOMMH | 540 | 4q 2 2 218
3a AUCHUILTIHY




Temu NPpaKTUIHHUX 3aHATH

1 113 1. Po3B’a3yBanHs 3a1a4 3a temamu 1.1.-2.2. 2
Pazom 2

Temu 1a00paTOPHUX 3aHATH

[\

1 Tema 1.1. JIP1. BuznaueHHs: MOMEHTIB 1HEpIIi TiJ.
Pazom 2

OuiHBaHHS OCBITHIX JOCSAITHEHD 3100yBayiB BUIIOI OCBITH

3aco0u oniHIOBaHHSA

3acob6amu OIIHIOBAHHS Ta METOJaMU JIEMOHCTPYBaHHS PE3YJIbTATIB €:

— TECTOBE OI[IHIOBAHHS IIPU MPOBEACHHI MPAKTUUYHUX 3aHATHh Ta MOJIYJIbHUX
TECTOBUX 3aBJaHb 00 KOHTPOJIBHUX POOIT;

— JKypHAaJIU 3BITIB BUKOHaHHS J1ab0paTopHUX pooiT;

— 3QJIIKU Ta €K3aMEHHU, 1110 3aBEPIITYIOTh BUBUCHHS KOKHOT'O MOTYJIIO;

— CTYAEHTCBKI IPE3EHTAIlll Ta BACTYNH Ha HAYKOBUX 3aX0/ax (cemiHapax,
KOH(EPEHIIISX, TOIIO).

OmixtoBaHHS pIBHS OCBITHIX JIOCATHEHb 3700yBadiB 3a OCBITHIMHU

KOMIIOHEHTaMH, 301HCHIOEThCS 3a 100-0aIbHOIO MIKAJIOX0.

KpuTepii ouinroBanHs

®opMH NOTOYHOIO Ta MiICYMKOBOr0 KOHTPOJIIO

[TorouHuii KOHTPOJIb B CEMECTpAaxX 3MAIMCHIOETBCA HA MPaKTUYHUX Ta
7ab0opaToOpHUX 3aHATTIX y (opmi PpOHTATBHOTO Ta 1HAMBITYATILHOIO OIMMTYBAHHS,
BUKOHAHHS MUChbMOBHX 3aBAaHb. MOAYIbHUI KOHTPOJIb 3/11HCHIOETHCS IPOBEICHHAM
MOJTyJIbHUX T€CTOBHUX 3aBJIaHb a00 KOHTPOJIbHUX POOIT.

[TincyMKOBHI KOHTPOJIb NPAKTUYHUX HABUUOK Ta YMiHb IPOBOJUTHCS y (HopMI
TUQEpeHIiaIbHOro 3Ky Ta ICTIUTY 3 ypaxyBaHHSIM PEUTHHTY 32 TOTOYHUNA CEMECTP.



Po3nonin tTa Hakonu4yeHHs 0aJjiiB, IKi OTPUMYIOTH 3100yBaYi, 32 BHAAMM
HABYAJIbHUX TA KOHTPOJbHUMM 3aX0JAMHU 3 TUCHHUILTIHA

Buay HaBuanbHUX 3aHATH Kinpkictes | MakcumanbHU Cymapna
HaBYAJTbHUX OaJt 3a BUA MaKCHUMaJIbHa
3aHATH HaBYaJIbHOTO KUTBKICTh
3aHATTS OatiB
3a BUJIAMH
HaBYAITbHUX
3aHSITh
I. IToToyHM# KOHTPOJIb
JICKITIi 1 10 10
MPaKTUYHI 3aHSTTS 1 10 10
Moy 1 nabopaTopHi 1 10 10
3aHATTS
3a pe3yJbTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJBHUX
(MOJTyJIbHUX )
poOIT (MO IHHUMN
KOHTPOJIb)
Pa3zom 3a moaynb [ 100
JIEKIII1 10 10
MIPaKTUYHI 3aHATTA 20 20
Monyns 2 nabopaTopHi - - -
3aHSTTS
3a pe3yJbTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJBHUX
(MOJTyJIbHUX )
POOIT (MOYIHHUIA
KOHTPOJIb)
Pazom 3a monyns 2 100
Pa3om 3a moTOYHMIT KOHTPOJIH (cepeHs cyma OaiB) 100

I1. InguBinyasbHi 3aB1aHHA (HAYKOBO-I0CTiHE)

I11. ITincyMKoBHi1 KOHTPOJIb (€K3aMeH, TU(epeHIIATbHAN 3aJTIK)

Pa3zomM 3a Bci BHUIW HAaBYAJIbHUX 3aHATH Ta KOHTpOJ'IBHi 3axo01u

IToTo4yHUiI KOHTPOJIb
Kputepii HOTOYHOTr0 OLIHIOBAaHHS 3HaHb 3100yBayiB Ha MPAKTUYHOMY 3aHSTTI:
Bin 1 no 5 GaniB B 3a71€’KHOCTI BiJl 3MICTY 1 IKOCT1 B1ITOB1I.
Kputepii moTogHOTr0 OIIHIOBAaHHS 3HaHb 3/100yBadiB Ha Ja0OpPaATOPHOMY 3aHSTTI:
pe3ynbTaT BUKOHAHHS J1ab0opaTopHOi pOOOTH OIIHIOETHCA y QopMi 3aliKy —
3apaxoBaHo 1 6ai, He 3apaxoBaHo — () GauiB.




MonayabHUH KOHTPOJIb
Kpurepii moTo4HOro OliHOBaHHS 3HaHb 37100yBaviB IIiJ] YaC BUKOHAHHS MOJYJIBHUX
KOHTPOJBHUX POOIT:
Moaynb 1— 3riIHO 3 TaOJMIICIO BiIMOBITHOCTI pe3yJIbTaTIB OI[IHIOBAHHS 3HAHb.
Mopyinb 2— 3riiHO 3 TaOJMIICIO BIANOBITHOCTI PE3yIbTATIB OL[IHIOBAHHS 3HAHb.

IHincymMKoBHii KOHTPOJIb
KpuTtepii omiHtoBaHHsl 3HaHb 37100yBaviB Ha ek3aMeHi (Au(epeHIiaTbHOMY 3Ky ):
3T1IHO 3 TAOJUIICIO BIAMOBIAHOCTI PE3yJIbTaTIB OI[IHIOBAaHHS 3HAHb.

IlepeJsik TeOpeTHYHUX NUTAHB JJISl MIITOTOBKHU /10 €K3aMEHY
(nudepeHuiaIbHOMY 3aJIiKY):
Cemectp 1.

Moayas 1

. Kinemartuune piBHsHHS pyXy. [IpsamMoniHiiiHUI 1 KpUBOMIHIMHUHN pyX.
KinemaTuuHi XapakTepUCTUKU PyXy MaTepialibHOT TOUKH — IIBUIKICTh Ta
MIPUCKOPEHHS (IOTUYHE, HOpMaJIbHE, TTIOBHE).

3. Tumnu pyxiB abcooTHO TBepaoro Tuia. KinemaTuka 06epTaabHOrO pyxy

abCOTIOTHO TBEPJIOTO Tija.

[Tepmmii 3akoH HproToHa.

Immtynse. Ipyruit 3akon HeroTona.

Tpertiit 3akoH HetoToHa. Bunu cui.

3aKkoH 30€pEKECHHS IMITYJIBCY.

Pyx 1ieHTpa iHepiii TBepAoro Tija.

. MomeHT cunu. MOMEHT IMITyJIbCY.

10 PiBusinua qunamiku odepTasibHOro pyxy ATT. MomeHT iHepiii.

11. PoboTa Ta moTy>KHICTb.

12. Kinetnuna eneprisi.

13. TloreHiianpHi Ta HE MOTEHINIANBHI cuid. [ToTeHIIabHA €HEePTisl.

14.3akoH 30epekeHHs €Heprii.

15.PiBHsIHHS HETIEpEPBHOCTI Ta piBHAHHSA bepHyi.

N —

R N

Monyasb 2

16. OcHOBHI NON0KEHHA MOJEKYJISIPHO-KIHETUYHOT TEOPIi.

17. Mopaensb i1eanbHOro razy. OCHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETUYHOI TEOPIi.

18. MosiekyJIIpHO - KIHETUYHE TAyMAuYeHHs TEMIIEPaTypH.

19. PiBHSIHHA cTaHy 11€aJIbHOTO Ta3y.

20. Po3mosiia MosieKy1 B 1ot ¢l TsokiHHA. Posnonin bonbimana.

21. Ilonsarts npo po3noai Makcsena.

22. CepenHs TOBXKUHA BUILHOTO MPOOITY MOJIEKYJI Ta CEPEIHS KIIBKICTh 1X
31TKHEHb.

23. Qudys3is, TemIonpoBiIHICTb, BHYTPIIIHE TEPTS.

24. OCHOBHI MOHATTA TepMoauHaMiKu. CTaHHU 1 MPOIIECH.



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.
42.
43.

44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

BuyTpimHs eHeprisi MAKpOCUCTEMU Ta 17€aJIbHOTO ra3y.

Po6ota Ta KUTbKICTh TETUIOTH.

[epiuii 3aK0H TEpMOJMHAMIKU Ta HOr0 3aCTOCYBAaHHS J0 130IIPOLECIB.
TenmoeMHICTD 1/1€aJIbHOTO Ta3y.

AniabaTHui TIpoliec.

Konosi nponecu (1rukin). Termosa mammunaa. KK/ TeroBoi MamuHu.
[uxkn Kapno Ta itoro KK/I.

PeanbHi ra3u. Pisusaus Ban-nep-Baanbca.

[lepexin B piAMHHUN cTaH. PiAMHHWI CTaH peyOBUHMU.

[ToBepxueBwuii map pianan. Koedinient noBepxueBoro HaTsary. Cuma
MOBEPXHEBOI'O HATATY.

3mouyBanHs. Menick. @opmyna Jlannaca

Kpucraniuni Ta amopdHi Tina. TBepae Tino. JepekTu KpuctaaiyHoi CTPYKTYpH.

Cemectp 2

Monyab 3

Enextpuunuii 3apsi Ta HOTo BIACTUBOCTI. 3aKOH 30€PEKEHHS EIEKTPUIHOTO

3apsany.

3akoH KymoHna.

Enexkrpuune none. Hanpy:xeHicteb enektpuynoro mnois. [lpunnun
CYNEPHO3HIIii.

Pobota cun enekrpocratuynoro noss. [lorenmian.

3B S130K MK HaIIPYKEHICTIO Ta MOTEHII1AJIOM €JIEKTPUYHOTO TOJISL.
[ToTik BeKTOpa HAIIPY>KEHOCTI EJIEKTPOCTATUYHOTO MOJIS.
3actocyBanHsa Teopemu OcTporpajcbkoro — ['ayca 1 po3paxyHKiB
HAIPY>KEHOCTI eJIEKTPOCTATUYHOTO MOJIS.

JlieneKTpUKY B €IEKTPUIHOMY T10JI1. Jl1eeKTpruiHa MPOHUKHICTb.
[TpoBIAHUKY B €IEKTPUUHOMY TOJI1. 3aps/iv Ta MOJIE y MPOBITHUKY.
EnextpoeMHicTh npoBigHuka. KonaeHncaropu.

Enepris Ta ryctuHa eHeprii eeKTpU4HOro HOJs.

Enexktpuunuii ctpym. I'yctrHa Ta cuiia ctpymy.

CTopoHHI CUJTH, eJIEKTPOPYIIiHA CUila, PI3HUILT MOTEHIIAIB Y KOJI1
MOCTIHHOTO CTPyMY.

3akon Oma B AudepeHIiiaibHiil Ta IHTerpalibHIN opMax.
[TapanenbHe, HOCTIAOBHE Ta 3MIIIaHE 3 €HAHHS €JIEKTPOONOPIB.
3axonu Kipxroda.

Po3psia B razax ta Buau pospsny. IloHATTs npo miazmy.

MarsitHe nosnie. Bektop maruitHoi iHaykmii. [IpuHnun cynepno3uiii.
3akoH bio—CaBapa—Jlamnaca. MaruiTHi nojist HAUIPOCTIIIUX CUCTEM.

TeopeMa npo HUPKYJIALIFO0 MATHITHOI 1IHAYKI1i. Mar"iTHe noje cojeHoiaa.

Cuna Jlopenua. Pyx 3apskeHOi YaCTUHKH Y MarHiTHOMY IOJII.
3akoH Amnepa. BzaeMoist IpOBiIHUKIB 3 CTPYMOM.
KoHTyp 13 cTpyMOM y MarHiTHOMY MOJIi



60.

61.
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.

MarHsiTHe nojie B peuoBHHI. HarpykeHicTh MarHiTHOTO IOJIsl B MarHETUKAX Ta
KJIACH MarHeTHKIB.

SBure enekTpoMarHiTHOT 1HAYKIII1. 3akon dapajes.

CaMoOIHIyKIlIA T4 B3aEMOIHAYKIIIS. [HTyKTUBHICTD.

Enepris Ta ryctuHa eHeprii MarHiTHOTO IOJIs.

Tunu KoNMMBaJIbHUX CUCTEM Ta BUIU KOJIUBAHb.

["apMOHIYHI KOJIMBaHHS, aMIUTITY/Ia, 4aCTOTa Ta (pa3a rapMOHIYHUX KOJIMBAaHb.
JlomaBaHHS KOJIMBAHb.

BracHi He3racaroui Ta 3racaroui KoJIMBaHHS. MasTHUKHY.

BumyiieHi KoauBaHHS.

[ToHATTS TIPO XBUIT, BUAW XBHJIb.

XapakTepuCTUKU XBUIb. PIBHAHHS O1Ky40i XBHIIL.

[Tpy>xH1 XBUAIL.

EnextpoMarHiTHi XxBuii. PIBHSAHHS €eKTpOMardiTHOI XBUJI1 Ta 11
XapaKTePUCTUKH.

[ToHATTS PO KOTEPEHTHICTh Ta IHTEPHEPEHITIST XBUIIb.

Crostyi XBUIIL.

[aTepdepeHiiist y TOHKUX TUTIBKAX.

Asume qudpaxiii. [Mpuniun [Noiirenca — @penenst 1 MmeTo 1 30H OpeHens.
Judpakiis Ha mrinmHi. JudpakiiiiHa pemnmiTka.

[TonsipuzoBane 1 mpupoHe cBiTio. [lonspuzaiis cBiT/Ia Mpu 3aTOMIICHHI 1
BIJIOMBaHHI .

[TommpenHs cBitia B peuoBHHi. [IOHATTS po nucnepcito, NOrJIMHAHHS
CBITJIA.

Monyas 4

TeruioBe BUMPOMIHIOBAHHS Ta JIOMIHECIICHIIIS. XapaKTEPUCTUKHU TEIIOBOTO
BUIIPOMIHIOBaHHSI.

AOcomtoTHO yopHe Ti10. 3akoH Kipxroda.

KBanToBa rimore3a ta popmyna [Tnanka.

3akonu Credana-bonsiimana ta Bina.

3oBHINIHIN PoToenekTpuaHmii edeKT 1 Horo 3akoHu. PiBHsHHS EliHITeliHA.
KopnyckynsapHO-XBHIbOBUM Tyalli3M cBITHA. ['imoTe3a ne bpoits.
XBUIIbOBa (PYHKIIIS Ta T CTATUCTHUYHE TIYMAuCHHS.

Crauionapse piBasHHs peainrepa.

[ToHSATTS PO KBAHTOBOMEXAHIYHUIN OMKC aTOMa BOJIHIO.

Cnektp aroma BojH!0. CIIiH €lIeKTpoHa.

bararoenekTpoHHUN aToOM.

ATOMHE PO, HYKJIOHU. B3aEMO/I1 HYKJIOHIB, YSIBJICHHS NP0 SIACPHY
B3a€MOJIIO.

CriiikicTs siaep. Jedekt Mac Ta eHepris 3B A3Ky sijpa.

3aneXHICTh MUTOMOI €Heprii 3B 3Ky BI1J MacOBOT'O YMCIa.

Jlan1roroBa peakiiisi MOy Ta peaKilisi CHHTE3Y.

PanioakTUBHICTG Ta ii BUAM. 3aKOH Pa/llOaKTUBHOTO PO3MAIY.

BuHMKHEHHS €HEPreTUYHHUX 30H IIPU YTBOPEHHI KPUCTAIIYHOI PEIIITKH.



97. 30HHI MOJIeIl METaJIIB, JIEJICKTPUKIB Ta HAMIBIPOBIIHUKIB.

98. EnexkTponpoBiAHICTh METAIIIB. 3aJIEKHICTh ONMOPY METAJIB BiJl TEMIIEpaTypH.
HannpoBigHiCcTb.

99. BiacHi Ta JOMIIIKOBI HAMiBIIPOBITHUKH.

100. EnexTponpoBigHICTh HAIIBIPOBITHUKIB.

101. PoGota Buxoay. KoHTtakTHa pi3HUISM TOTEHIIIAIB.

102. EnexTpoHHO—IIpKOBUH TIEpeXiJl Ta HOro BIACTUBOCTI.

PexomeHnaoBaHi qkepesia inpopmauii

1. OcBiTHBO-TIpO(eciitna mporpama «IloxkexxHa 6e3nekay 3a crenianbHicTIo 261
«IToxxexxHa 6e3meKay MmiaAroTOBKY 3a nepmuM (0akaaaBpChKUM) piBHEM BHIIO1
OCBITH B Taity3i 3HaHb 26 «lluBiiabHa Oe3meKay.

2. ®i3uka. Po3nim: Mexanika. MonekynspHa ¢i3uka i TepMOANHAMIKA.
Enextpoctaruka. [locTiitHuii eneKTprUYHUI CTpyM: TOBIAHUK / YKIIagadi:

B. I'. bopucenko, 10.®. Jlepkau, B.I. KpuBnosa, K.P. Ymepenkona. — X.: HYI'3Y,
2018. - 9% c.

3. @i3uka. Po3ainu: Marnitae none. Enexkrpomarnerusm. KonuBanus, XBuimi 1
XBWJIbOBI siBUINA. EleMeHTH KBaHTOBOI MexaHiku. Di3uka aToMa 1 aTOMHOTO si7Ipa.
Enementu ¢izviku TBeporo Tia: noBinHuk./ Yinanadi: B. I'. bopucenko,
10.®. Jlepkau, B.I. Kpusnona, K.P. Ymepenkona. — X.: HYII3VY, 2018. — 122 c.

4. ®izuka. [Ipaktukym. Jlaboparopui podotu. / Yrmagaudi: B. I'. Bopucenko,
1O.®. Jlepkay, B.I. Kpusnosa, O.M. Kynin, }0.B. JlutBunos, K.P. YMmepenkona. —
X .: HYLI3Y, 2020 — 123 c.

5. @izuka. MeToaudHi peKOMEH/IaIlii 3 opraHizailii caMOCTIHHOT poOOTH
CTYJICHTIB Mpu BUBYEHHI aucuuiuiing. / bopucenko B. I'., lepkau 10.D.,
Kpusmosa B.1., Ymepenkoa K.P. X .: HYII3Y, 2010, 63 c. (enexkTpoHHUM
BapiaHT).

6. Kyuepyk .M. Ta in. 3araneuuii kypc ¢i3uku. T. 1-3. — Kuis: Texnika, 1999.

7. T'opbauyk I.T. 3aranbna dizuka (30ipHuk 3a1a4). HaBuansuuit Mmatepian M 1,2, —
KwuiB: Buma mxomna, 1993.

Indopmaniiini pecypcu:

1. http://192.168.1.1. — BuyTpimHii caiit HYL[3Y, ponn MeToguyHux Matepiaitis.

2. http:/fteb.nuczu.edu.ua/uk/navchalni-pidrozdily/kafedra-fizyko-matematychnykh-dystsyplin
— caiiT kadenpu (izUKO-MaTeMaTHYHHUX AUCIUILTIH (METOAMYHI MaTepiain).

3. http://zfttt.kpi.ua/ua/navchannya/elektronna-biblioteka - enekrponHa GibmioTeka
HarioHabHOTO TEXHIYHOTO YHIBEpCUTETY YKpaiHu

Po3poOHuk:
noteHT kadeapu GpizuKko-MaTeMaTHIHUX
muciuiuiida HY13 Ykpainu ,
K. .-M. H., IOI[EHT
/. / /) _ Biraniii bopucenko
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