





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3s 3HaHb, cremianb-
HICTb, OCBITHII1 piBEHB,
Ha3Ba OCBITHHOI
IpOorpamu

XapaKTepruCcTUKa HABYAJIb-
HOI JTUCITUTIIIHA

nenHa gopma
HABYAHHS

3a04yHa ¢opma
HABYAHHS

KinbkicTh KpeauTiB —3

lNamy3p 3HaHBb!
20 ArpapHi HayKH Ta MPOJI0-
BOJILCTBO

OO00B’s13K0Ba

MonyniB — 3

3MICTOBUX MOAYJIB — 6

[HnuBinyanbHE HAYKO-
BO-JIOCJIITHE 3aBIaHHS

— HaBYaAJIbHUM IIJIAaHOM HE
nepedayeHo

3arajibHa KUIBKICTb T'O-
mua — 90

CoeriajabpHICTb.
202 3axucT i KapaHTHUH POCIUH

PiKk miaroroBkm:

1 |

CemecTtp

1t |

Jlexkmii

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

ayJIMTOPHUX — 3 TO/I.
caMOCTIHHOT poOoTH
CTyJE€HTa — 3 TOJ.

OcBiTHI! pPIBEHB:
nepuuii (6aKanaBpChKuii)

OcBiTHS TIporpama:
3axucT 1 KApaHTUH POCITHH

18 rog. \

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

24 rop. ‘

CamocrTiiiHa podoTa

48 rop. ‘

InauBinyanbHi 3aBIaHHS:

Bug koHTpOIIO:
3aJI1K




2. Merta Ta 3aBJaHHA HABYAJIBLHOI AUCHHUILTIHA

Mera: CTBOpEHHS y CTYIEHTIB TEOPETHYHOI 0a3u 3HAHb MPO 3arajibHi BIACTHBOCTI
1 3aKOHU PYXy PEUYOBUHU 1 TIOJIS SIK OCHOBU MIPUPOTHUYNX HAYK Ta QYHIAMEHTY TEXHIKH.

3aBaaHHsI: BUBUCHHS 00 €KTUBHHX 3aKOHOMIPHOCTEH OTOYYIOUOTO HAC CBITY,
3B’A3KIB MK (DI3UMYHUMU SBUILAMU; O3HAHOMIICHHS 3 CY4aCHOIO0 €KCIIEPUMEHTAIBLHOIO
¢$13u4yHOIO anapatypoio, (GOpMyBaHHS HABUYOK IMPOBEAEHHSA (PI3UMYHOrO €KCIEepUMEH-
Ty; GOpMYBaHHS BMIHHS BUAUISTA KOHKPETHUN (HI3UUHMIA 3MICT y NPUKIAIHUX 3a/a-
yax MailOyTHBOI CHEe1aJbHOCTI.

Micue DMCUMILNIIHM Y CTPYKTYPHO-JOIiYHiH cXeMi HMiArOTOBKH 3100yBaviB
BHUIIOI OCBiTH: HaBUabHA quciuiuliHa «Di3uka» € pyHIaMEeHTaIbHOIO Ta 0a3yeThCs
Ha TCOPETHUYHHUX 1 MPAKTHYHHUX 3HAHHSAX CTYJCHTIB, OTPUMAHUX B 3arajlbHOOCBITHIX
HAaBYAJILHUX 3aKJaJax MpU BUBYEHHI (i3UKH, MAaTEMATHUKHU, MPUPOAO3HABCTBA, XIMIi.
TicHo TOB’s13aHa 3 NUCIUILTIHOW «BuIa MaTemMaTuka» Ta CTBOPIOE HEOOX1AHI TIepei-
YMOBH JJIS 3aCBOEHHS CTy/ICHTaMU (yHIaMEHTaIbHUX Ta CTEI[iadTbHUX JUCIUILTIH.

BuBueHHST HaBUalbHOI TUCHUILIIHU Tependadae (GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB KOMITETCHTHOCTCH:

InTerpajbHa KOMNETEHTHICTh:

31aTHICTh PO3B'I3yBaTH CKJIAJIHI CIeIliaji30BaHi 3a/1a4l Ta MpaKTUIHI TPoOIeMHU
npodeCciiHOT JISUTBHOCTI 3a CHEIIAIBHICTIO 3aXKUCT 1 KApaHTHH POCJIUH 1 3aCTOCOBYBA-
TH TEOPETUYHI 3HAHHS Ta METOAU (PITOCAHITAPHOTO MOHITOPHUHTY, OIJISY, aHaJi3y,
EKCTIePTHU3H, 110 XapaKTEPHU3YIOThC KOMIUICKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:
3K 2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAI[IsIX.
3K 3. 3naHHs Ta pOo3yMIiHHS IIPEAMETHOIT 001acTi Ta PO3yMiHHA TTpodeciiHOol AisTbHOC-
Tl

3MICT MATOTOBKHU CTyAeHTAa 3 (Hi3uKH CPOpMYyILOBAHUN y TepMiHAX Pe3yIbTaTiB
HaBYaHHS.

IIporpamui pe3yJbTaTH HABYAHHA:
ITP 4. Bonoaitu 3HaHHAMU 3 (DyHIaMEHTATBHUX PO3/1IiB MATEMATUKH, XIMii, 1 TPUPO/I-
HUYUX HAYK B 00Cs131, HEOOX1THOMY JIJII pPO3YMIHHS MPOIIECIB 31 CIEIIaIbHOCTI 3aXHUCT 1
KapaHTHH POCIIHH.

3. IIporpama HaBYAJBHOI TUCIUILIIHH
3micToBmii moayab 1. Mexanika

Tema 1. Bctyn. OCHOBU KiIHEMATHKH.

[Ipenmer 1 metoau izuku. 3B'I30K Kypcy 13 3arajibHOOIONIOTTYHUMH 1 CHEIiaIbHUMH JAUCIUILTI-
Hamu. [cTopis po3BUTKY. BHECOK BITUM3HSIHMX Ta 3apYODKHUX YYEHHX y CTAHOBIICHHS Ta PO3BUTOK (i-
3UKH. 3HaUeHHs (i3UKU B CTAHOBJICHHI IH)KeHepa-TexHosora. OCHOBHI 3aBJIJaHHSI KypCY.

Mojeni Gi3MUHUX TUT Yy MEXaHIll: MaTepiajibHa To4Ka, aDCOJIIOTHO TBepae Tulo. Bumu MexaHiu-
HOTO pyxy TBepaoro Tina. Cucrema Bitiky. IIoHATTS npo uucio cryneHiB cBOOO 1. XapaKTepUCTHKH
PYyXy MatepiajlbHOI TOUKH: TpAaeKTOpis, NUIAX, nepeMimeHHs. [Buakicts. [Ipuckopenns i oro ckia-
JIOBI: TaHTeHIlialbHe 1 HopMasbHe mpuckopeHHs. [ToBHe nprckopeHHs. KyToBi XapaKTepUCTUKU PYXY:
KyTOBa IIBU/IKICTh, KYTOBE IPUCKOPEHHS.

Tema 2. Jlunamika mMatepiaabHOI TOUKH.

[lepmii 3akoH HeroToHa. IHepuianpHi Ta HeiHepLiadbHi CUCTEMH BiUTIKY. MeXaHIYHUN NPUHIUI
BitHOcHOCTI. Cuina 1 maca. pyruii 3akoH Hetotona. Immynec. [loHaTTs MexaHiuHO1 cuctemu. Tpertii
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3akoH HpioToHA. 3aKOH 3MIHM IMITYNIbCY. 3aMKHEHA CHCTEMa. 3aKOH 30epeKeHHS IMITyIIbCy. 3acTOCy-
BaHHS 3aKOHIB TUHAMIKH B MalllMHAX 1 MEXaHI3MaX CUILCHKOTO TOCIOIapCTBA Ta XapUOBOI IPOMUCIIO-
BOCTI.

Tema 3. Cunu B Mmexaniui. PoboTa 1 enepris.

Cunu TspKiHHA. ['paBiTaniiini B3aemMoii. 3aKOH BCECBITHBOTO TsDKiHHA. Bara Tina. BumiproBanus
Baru Tija. 3aJIeKHICTh Bard Tijla B IIUPOTH MiCIIE3HAX0HKeHHs. HeBaromicTh 1 mepeBaHTa)kxeHHSL.

Cumm npyxHocTi. edopmarii npyxaux Tin. 3akoH ['yka. Moayns FOrra. liarpama po3rsry.

JucumatusHi crmi. Cuita TepTs. 30BHINTHE 1 BHYTpimTHe TepTs. KoediieHT TepTs.

Mexaniuna po6ota. [ToryxHicTs. PoOoTa crimi TSOKIHHS, CHIIH TpYKHOCTI. KiHeTnduHa i moTeHi-
anpHa eHeprii. KoncepBatuBHi criii. 3aKkoH 30epeKeHHs] MEXaHIYHOT eHeprii.

Tema 4. Jlunamika 00epTaIbHOTO PyXy TBEPAOTO TLIA.

MowmeHT cunu BitHOCHO Hepyxomoi oci. MomenT iHepiii. Teopema Ilteitnepa. Kinetnuna enep-
rist ooepranHa. OCHOBHE PIBHSHHS TUHAMIKA O00EPTAIbHOTO pyxy. MOMEHT IMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMIyabcy. [Tpunnun aii neHTpudyr, cenaparopiB Ta iX 3aCTOCYBaHHS B T€XHOJIOT14-
HUX TIpoIiecax.

Baxine. Baxeni nepmioro i Apyroro pojiB. YMOBH PIBHOBArd Ba)KeJliB. 3aCTOCYBAHHSI BaXKEIIIB y
TEeXHIIIL

Tema 5. T'igponuHamika.

Pyx peanbhoi pinunau. B's3kicTs. 3akoH HeloToHa /U1 cunm BHYTpiHbOTO TepTs. 3akoH [lyaszeii-
ns. Pyx tin y B'a3kiit pinuni. 3akoH Crokca. JlaminapHa 1 TypOyneHTHa Teuii. KpuTuuHa mBHAKICTD.
Yucio PeliHomnbaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMoHIYH1 KOJIMBaHHS Ta iX XapaKTepUCTUKU. PIBHSIHHS pyXy IpYKMHHOTO, MAaTEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOTO po3B's3ku. EHepris rapMOHIYHUX KOJIMBaHb.

[Ipupona 3Byky. [lommpenns 3Byky. Di3UdH1 XapaKTEPUCTUKU 3BYKOBHX XBUJIb: IHTCHCUBHICTD,
4acTOTa, MBUKICTh MOIIUPEHHS, €HEPTis, OTY)XHICTh, TUCK. PIBEeHb IHTEHCHBHOCTI 3BYKY: Oei 1 Je-
nuben. [TecuxodiznyHi XapaKTepUCTHKN 3BYKOBUX XBWJIb: T'YYHICTh, BUCOTA, TEMOD.

VYabTpa3Byk. [HPpa3ByK.

3micTroBuii MmoayJb 2. MoJiekyasipHa ¢gizuka i TepMmoanHamMika

Tema 7. OCHOBU MOJIEKYJIIPHO-KIHETUYHOT TE€OPii.

IneanbHuii ra3. OCHOBHE PIBHSHHS MOJICKYJISIPHO-KIHETUYHOI Teopii igeasbHOrO rasy. PiBHSHHS
cTaHy ineanpHOro ra3y (piBHsaHHS Knaneiipona-MenjeneeBa). 3akon MakcBesuia ij1sl po3MoILTy MoJIe-
Ky razy 3a mBuakocTsMu. CepeHi JOBXHHA BUTBHOTO MTPOOITY 1 YMCIIO 3ITKHEHB MOJIEKYIL.

Tema 8. fIBuina nepeHocy B razax.

3aranpHe piBHsAHHA TepeHocy. Judysis. Bayrpimue Tepts. TemmonpoBimnict. TemmepaTypHe
rmoJie y M'ICHHX KOHCEpBax ITijl 4ac iX TepMOOOpOoOKH. 3acTOCyBaHHS 3aKOHIB AU(]y3ii 1 TETUIOMPOBi-
HOCTI B Xap4OBHX TEXHOJIOTIsIX. TeIIONpoBiIHICTh 3€PHOBOT MacH.

Tema 9. Peanbni raszu, mapu 1 piguau. MoseKyssipHi SBHINA B piTUHAX.

PiBusinHs Ban-nep-Baanbca. [30Tepmu peanbHoro rasy. Kputuunuii ctaH pedoBUHH. 3PiHKCHHS
raziB. BUkopucTaHHs 3piKEHHUX ra3iB Ta HU3bKUX TEMIIEPATYP.

[ToBepxHeBa eHepris i MOBEpXHEBUH HATAT. [loBEpXHEBO-aKTUBHI PEUOBHHHU Ta iX 3aCTOCYBaHHSI.

SIBuie 3MOUYYBaHHsI Ta HE3MOUYBaHHS, oro Miciie y npuponi. Kpaitosuit kyr. KaninspHhi siBumia.
JlonaTKOBHI THCK ITil BUKpHBIIEHOO oBepxHeto. Dopmynu Jlamnaca 1 XKropeHa.

Tema 10. da3oBi nepexoam.

BunapoByBaHHs 1 KoHAeHcanis. Bonoricts nositps. ®asu icHyBaHHs Boau. BoasHa napa. Hacu-
yeHa napa. [lapriansauii THCK BoasgHOI napu. Tuck HacudeHoi napu. Jlediuut Bojorocri. AGComroTHA 1
BITHOCHA BOJIOTICTh. OJMHMIII BOJIOTOCTi. MeTou BUMIPIOBaHHS BOJOTOCTI. Ponb AOTpUMaHHS ONTH-
MaJIbHO{ BOJIOTOCTI B XapYOBUX TEXHOJIOTIIX. MeTO/Iu KOHTPOJIIO BOJIOTOCTI Ta SKOCTI 3€pPHOBO{ MacH B
eJIeBaTOpax.
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Kuminns. [TnaBnenns i kpucranizamis. Cyomimarris. @a3oBa giarpama cTraHy pedoBHHU. Bukopuc-
TaHHA SBUIIA CyOJiMallii 32 BHCOKOBaKYYMHOTO CYOIIMALIIfHOTO CYIIIHHS 3€pHA Ta XapuOBHX MPOTyK-
TiB.

Tema 11. Ilepumii 3akoH TepMoAUHAMIKH. TemI0EMHICTH ra3is.

[TapameTpu crany TepMoaArHaMIYHOI cucteMu. TepmoquHamiuHuil mporec. [301p0BaHa, 3aMKHEHA
1 BiIKpUTa TepMOIMHAMIUHI cucTeMu. TeruioeMHicTh Tina. [IuTomMa TEIIoEMHICTh pedoBUHU. BHYTpi-
IIHS €Hepris TepMoauHaMiuHO1 cuctemu. JIBi GpopMu mepenadi eHeprii: KUIbKICTh TEIJIOTH 1 Makpoc-
KomiyHa po6oTa. [lepmmii 3aK0H TepMOAMHAMIKH. 3aCTOCYBAaHHS MEPIIOTO 3aKOHY TEPMOIMHAMIKU 10
BompoueciB. Aniabatnunuii nponec. PiBastans [Tyaccona. TermoeMHicTp rasis.

Tema 12. JIpyruii 3akoH TepMoaArHaMIKU. EHTpomis.

Hpyruii 3akoH TepmoauaaMika. O0opoTHi Ta HeoOopoTHI npouecH. Temnosuit apuryH. Luxn Ka-
pHO. EnTpomnis. 3akoH 3pocTanHs eHTpomii. TepMoauHaMiuHi MoTeHian|. 3B'I30K 3MIHU CTaHIapPTHOT
BUIBHOI €Heprii 3 KOHCTAaHTOO pIBHOBAru. XiMI4HHH 1 €1eKTPOXIMIYHUN MOTEHIIAH.

3micToBuii moayas 3. Ejekrpuka

Tema 13. Enextpocrartuka.

B3aemonis nepyxomux 3apsfaiB. 3akon Kynona. Enektpuune mose Ta iioro xapakrepuctuku. Ha-
MPYKEHICTh eNeKTpu4HOoro noss. [ToTik BekTopa HanpyxeHocTi. Enekrpuunuii iumnoss.

Enextpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3actocyBanns teopemu OcTporpa-
chKoro-I"aycca /115 po3paxyHKy €JIeKTPOCTaTUUYHUX ITOJIIB.

PoGoTta nepemimienHs 3apsay B enexkrpuuHomy modii. [loterrian. Pisuuns noreHmiamiB. 3B'S30K
HaIpPYKEHOCTI 3 MOTEHIIIATIOM.

Enepris enexrpuunoro noss Ta ii 06'emHa ryctuna. EnextpoeMHicTh. JliedeKTpUKH Ta MPOBIIHHU-
KH B €JICKTPOCTATUIHOMY TIOJIi.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta ryCTHHA €IEKTPHYHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnextponpoBinHicTh 1 omip mpoBigHuKiB. Enextpuune kono. 3akon Oma. 3anexHICTh OMopy MpoOBij-
HUKa Bil TEMIIEPATYpH.

TemuoBa fis enekrpuynoro crpymy. 3akoH /Dxoyns-Jlenua. [Ipasuna Kipxroga. Tepmoenextpu-
yHi sBua. KontakTHa pi3Huis norenuianis. fsuiie 3eedeka i [lenbthe. [Ipunmmn aii Tepmonapu.

3microBuii moayJb 4. EjlekTpomarneTuzm

Tema 15. MaruitHe noJe.

MarsnitHa B3aemosis. MarnitHe nosie. [Haykiisi MaraitHoro moJist. Jlis MarHiTHOTO TOJI Ha MPo-
BITHUK 13 cTpyMOM. 3akoH Amriepa. 3akoH bio-Caapa-Jlamnaca Ta fioro 3acrocyBanHs. /it MarHitHo-
o MoJisl Ha 3apsiay, mo pyxaotbes. Cuna Jlopenna. Teopema npo MUpKyIsALi0 BEKTOpa MarHiTHOT 1H-
IyKIii y BakyyMi (3aKOH IIOBHOTO CTPYMY). 3aCTOCYBaHHS 3aKOHY ITOBHOTO CTPYMY JI0 PO3PaXyHKY Ma-
THITHUX TTOJTIB.

MarnitHi BnactTuBocTi pedoBuHu. Jlia-, mapa- i pepomarueruku. [1oTik BeKTOpa MarHiTHOI IHAYK-
uii. [nagyktuBHicTs KOHTYpY. Edhext Xoima. MaruiTHi 30HIU Ta cenapaTopu.

Tema 16. EnekTpoMaruiTHa 1HIYKITiS.

OcCHOBHUH 3aKOH eNeKTpoMarHiTHoi iHaykuii. CaMoiHayKIlis Ta B3aeMoinaykuia. Tpancdopmaro-
pu. Enepris maruitHoro noJs ta ii 06'eMHa rycTHHA.

Tema 17. EnekTpomMartitHi KOJTMBaHHS Ta XBUJIL.

EnexkTpomarHiTHi KOJIMBaHH 1 XBUJII Ta iX BIACTUBOCTI. 3MIHHUHN enekTpuuHuil ctpym. Edexrus-
Hi 3HAUEHHS HAlpyTr'y Ta CUJIU CTPYMY.

EnexktpuyHe KoJI0 3MIHHOTO cTpyMy. €MHICHUH Ta IHIYKTUBHHUH orlip. Pe3oHaHC cTpyMy 1 Hampy-
ru. KonuBanbHuit KOHTYp. PIBHSHHS eneKTpoMarHiTHOi XxBuiii. EHepris enekTpoMarHiTHUX XBUJb. Be-
krop YmoBa-Iloitntunra. BunpomintoBanus aunoss. [llkana enekTpoMarHiTHUX XBHJIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcnoBu enextponiku. HamiBrnpoBignukoBi npunaau. IlincwmoBaui. 'eneparopu. EnexkTponHO-
npoMeHeBa Tpyoka. [Ipuniun aii enekTpoHHOTo ocuusorpada.



3MmicToBuii MoayJb S. OnTukKa

Tema 18. 'eomerpuuna ontuka. OcHOBU (poTOMETPII.

OCHOBHI 3aKOHM T€OMETPUYHOT ONTHUKU. BinOMBaHHS Ta 3aJOMJICHHS CBITJIa HA MEXI JBOX cepe-
nosuil. [Tokasnuk 3amomieHns. [loBue BHyTpinHe BimOuBaHHs. [IpuHnmn aii cBitioBoay Ta (idpoc-
kona. Po3niibHa 3MaTHICTE ONITUYHKX TIPUIAIIB.

Cgirinosi Bemmunau. CBiTiioBui noTik. Cua citiia. SIckpaBicth. OCBITICHICTS.

Eneprernuni Benmuunan. [loTik BunpominroBanHs. Cuina BUnmpoMiHioBaHHs. EHeprernyna sickpa-
BicTh. EHepreTruHa OCBITJICHICTB.

Tema 19. XBuiboBa onruka.

EnexkrpomarnitHa npupoaa cBitia. [arepdepenuis cBitia. KorepeHTHICTh 1 MOHOXpOMATHYHICTh
CBITJIOBHUX XBHWJIb. ONITHYHA Ta TEOMETPHYHA JIOBKUHA X0y TPOMEHIB. MeTOan CIIOCTEpeKEeHHS iHTe-
pdepenttii citna. Judpakmis ceitna. [Ipunnun [oiirenca-Openens. Judpakuiiina pemritka. OcHOBU
rojorpadii. Jlucnepcia cpitia. [IpuHumn aii ciekTpaibHOro Npuiay.

[onsapuzanis ceitna. [lpupoane 1 nonsipusoBane cBitio. 3akoH Maioca. [lonspu3anist cBitia Ha
MeXI1 MOJUTY JABOX JieNeKTpHuKiB. 3akoH bprocrepa. Onruunuil auxpoizm. [loxagiiiHe mpomeHe3anom-
nenHs. [longpuzaniiiai npuiaay 1 nossipoigy. ONTUYHA aKTUBHICTH pedoBUHU. [IpuHiun pobotu mo-
nspumMerpa. JlocnikeHHs 010JI0TTYHUX 00'€KTIB 32 JONOMOTOI0 NOJspU3aliiiHoro Mikpockona. [losms-
pUMETpIs B XapyuOBii TEXHOJIOT .

Tema 20. KBanTtoBa onTuka.

KsanToBa mpupona cpitina. @oton. Maca, iMmmynbe Ta eHepris ¢poroHa. doToenekTpuyHmii eheKT.
PiBasiaus Eitnmreiina mist poroedexra. UepBoHa mexa Gotoedekry.

3micToBuii MmoayJb 6. KBanToBa (izuka

Tema 21. bynosa 1 ciekTpu aToma.

Bynosa atoma. BunpomiHtoBaHHS 1 TOTJIMHAHHS €HEPrii aToMaMu. JIMCKPETHICTh €HEPreTHUHUX
craHiB atoma. [loctynatu bopa.

Tema 22. XBWJIbOBI BIACTUBOCTI YaCTUHOK.

Xswm ne bpoiurs. CrhiBBimHOIIEHHS HeBU3HAUeHOCTeH [ 'eiizeHOepra. XBmiboBa (QyHKIS Ta il
CTATUCTUYHUM 3MIcT. [IpuHIIUIN e1eKTPOHHOT ONTHKH. EJEeKTpOHHUI MIKPOCKOTIL.

Tema 23. Pisusauns [lpenunrepa. KBantyBanss.

PiBasausa Hlpenunrepa. KBantyBanus. KBaHToBi uncia enekTpoHa. ATOMHI cucTeMu 3 O6araTbma
eJleKTpoHaMu. [IpuHIUIT TOTOXXKHOCT1 0AHAKOBUX YyacTHHOK. [Ipuniun ITayi.

Tema 24. BnactupocTi 1 OygoBa sapa. PagioakTHBHICTb.

XapakrepucTtuka sapa. SAnepui cum. [3oTonm, i306apu. dedekr Macu 1 eHeprisa 3B'sa3Ky. SAxepHi
peakuii moainy i cuHTe3y. IIoHATTS npo siepHy eHEepPreTHKYy.

Bunu pagioakTHBHOrO BUIIPOMIHIOBAHHS. 3aKOH pa/iioakTUBHOTO posmnay. Crana paaioakTUBHO-
ro po3naay. AKTUBHICTh pamionykmiay. Ilepion miBpo3nany. [IpaBuiia 3mimeHHs, psia pagioaKTUBHUAX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIMHUIN pagioaKTUBHOCTI. B3aemomis pagioakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEUOBHHOIO.

Tema 25. EnemeHTapHi YaCTUHKH.

Kinacudikarris enemeHTapHux 4acTuHOK. KBapku. XapakTepuCTHKHU 1 B3aEMOJIISI KAPKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

KinpkicTh rogus

HazBu 3micToBuXx neHHa Gpopma 3aouHa gopma
MOJAYIIB 1 TEM | YCHOTO y TOMY YHCII1 YCBOTO y TOMY YHCII1
a1 | o | 7ab | [ | c.p. a| n |ynab | iHa | c.p.
1 2 34| 5|6 |7 8 9/10] 11 |12 | 13
Monyas 1

3microBuii MoayJsb 1. Mexanika

Tema 1. Bemyn.
OcHosu Kinemamu-
KU.

Topic 1. Introduc-
tion. Basics of kin-
ematics

Tema 2. /lunamirka
MmamepianbHoi mo-
UKU.

Tema 3. Cunu 6 me-
xaniyi. Poboma i
eHepeisl.

Tema 4. Jlunamixa
0bepmanbHo20 pyxy
meepooco mind.

Tewma 5. I'iopoou-
Hamika.

Tema 6. Mexaniuni
KoausanHs. Axyc-
muxa.

Pasowm 3a 3micToBUM
Mojyiem |

16

4

4

8

3microBuii Mmoayab 2. Monexynaphna gizuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KIHemu4Hoi meopii.

2

1

1

Tema 8. Asuwa ne-
PEHOCY 6 2a3ax.

Tema 9. Peanvui ea-
3u. Monexynapui
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
MOAyJIeM 2

14




MonyJb 2

3micToBuii Mmoayas 3. Enekmpuxa

Tewma 13. Enexkmpoc-

7 1 2 4
mamuxa.
Teyfl 14. 3axonu no- 7 1 5 4
CMIUHO20 CMPYMY.
Pa3omMm 3a 3MicTOBUM 14 5 4 8

MoJTyJiem 3

3micTroBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

) 1 4
noie.
Te.Ma 1§. Eﬂekmpoma- 4 1 9 1
CHIMHA IHOVKYISL.
Tema 17. Enekmpoma-
CHIMHI KOTUBAHHA MA 5 1 2 2
XBUJL.
Pazom 3a 3micToBUM 14 3 4 7
Moyiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomempu-

una onmuka. Ocrosu 4 1 2 1
pomomempii.

Tewma 19. Xeunvosa 7 1 2 4
onmuxa.

Tema 20. Keanmosa 5 1 2 2
onmuxa.

Pazom 3a 3micToBUM 16 3 6 7
MOJIyJIEM S5

3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i

4 1 3
CneKmpu amoma.
Tema 22. Xeunvosi
61ACMUBOCMI YaCmU- 4 2 2
HOK.
Tema 23. Pignanus
IlIpeouncepa. Kean- 3 3
MYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 3 1 2
Paoioaxmusnicmeo.
Tewma 25. Enemenma- 2 2
PHI YACTUHKU.
Pa3om 3a 3micTOBHM 16 5 5 12

MOJTyJIEM 6

Ycnoro roaun 90 | 18 24 48




5. Temu ceMiHAPCBKHUX 3aHATH
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3/

Ha3sBa temu

KinbkicTs roanu

JICHHA
dbopma

3a04Ha
dbopma

He nependayeHo HaBYATBHUM IJITAHOM

6. TeMu NpaKTHYHHUX 3AHATH

3/

Ha3sBa temu

KinbkicTs roany

JICHHA
dbopma

3a04Ha
dbopma

He nepenbaueno HaBuaIbHUM TIJIAHOM

/. Temn 1200paTOPHUX 3aHH

Tb

HasBa temu

KinbkicTh ToanH

JICHHA
dbopma

3a04Ha
dbopma

BumiproBaHHs MBUAKOCTI TiJIa METOJOM OATICTHYHOTO Ma-
ATHHUKA 3 BUKOPUCTAaHHIM KOMII FOTEPHO1 IPOTPaMHu.
Measurement of body speed by the ballistic pendulum
method using a computer program.

BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM
KOMIT FOTEPHO1 MPOTPaMHu.

Buznauenns koedirieHTa B’s13K0CTi piguHu MeTo oM CTo-
Kca 3 BUKOPUCTAHHSAM KOMIT IOTEPHOT IIPOTPaMH.

BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM
aniabaTUYHOTO PO3ITUPCHHS.

Bu3Ha4yeHHs eNeKTPOEMHOCTI KOHIEHCATOpa PE30HAHCHUM
METOJIOM

BusHaueHHs omopy MpOBiJHHUKA 32 IOTIOMOTOKO MICTKa IO C-
TIHHOTO CTPyMY.

BusnaueHHs IHAYKTUBHOCTI KOTYIIKH.

Busznauenns koedimienTa Tpanchopmariii i koedimienTa
KOPHUCHOI 1111 TpaHchopmaTopa.

©O© | 0 |N o | 01| & W DN

Jocmimxenns inTepdepeHIii CBiTia 3a T0OMOTror OlnpH-
3mu DpeHells 3 BUKOPUCTAHHSIM JIa3epa.

=
o

Jocnimkenus audpakiiii cBiTiaa i BA3HAYSHHs epioy Tu-
(hpakiifHOT PEIIITKY 3 BUKOPUCTAHHSM Jla3epa.

|
|

BusHaueHHs KOHILEHTpAllii pO3YMHY IIYKPY 32 JOMOMOTOI0
MOJISIPUMETPA.

[N
N

BuBueHHS 3aK0HIB 30BHIIIHBOTO (PoTOEHEKTY 3 BUKOPH-
CTaHHSIM KOMII IOTEPHOI MPOTPaAMH.

NN DN NN IINDNDIDNIDN DD DD

Pa3zom

N
~




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
A/ Ha3sa temnu JICHHA 3a04Ha
dopma dopma
1 | XapakrepucTukH pyxXy MaTepiabHOI TOUKH. 1
2 | 3aKOHH KJIIACHYHOI MEXAHIKH. 2
3 HucunaruHi cuin. Mexanigna po6ota. KoncepBarusHi 1
cri. 3aKoH 30epeKeHHS MEXaHIqYHO1 eHepril.
4 OcHoBHE PIBHAHHS AUHAMIKA 00€pTaILHOTO pyXy. MOMEHT 1
IMIYJbCY. 3aKOH 30€peKXEHHS MOMEHTY IMIYJIbCY.
5 | Pyx peanbHOi pinunu. B's3KkicTs. 1
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTUKU. DI3uUHI Xa- 5
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MO Ty MOJIEKYJT 1
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [qudysis. Buyrpinne Teprs. 1
TemnonpoBiIHICTb.
9 PiBasinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 moBep- 1
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bosoricte mnositps. Ku-
10 | minms. ITnasmenns i kpucramizamis. CyGmimarnis. dasosa 1
JiarpaMa CTaHy peYOBHHH.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 1
TennoemHicTh rasis.
12 Hpyruii 3akoH 'TepMOI[I/IHaMiKI/I. TennoBuii aBuryH. [{ukn 1
Kapno. Extpomnis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnosns. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoOBi- 4
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. Tepmoenekrpuysi siBuia. KontaktHa
14 | pisunus notenrianis. SBuie 3eeoeka i [lenpThe. ITpuHImI 4
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIII0 BEKTOpa MarHi-
15 | THOi immykmii. MarHiTHi BJIacTHBOCTI pev4oBHUHHU. Edekt 4
XoJuia.
16 3akoH enekTpomarHiTHoi iHaykii. Tpancdopmartopu. Exep- 1
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | EnexrpuuHe K0J0 3MiHHOTO cTpyMy. PIBHSIHHS eJeKkTpomar- 2
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETPUYHOI ONTUKU. CBITJIOBI BEIMYH- 1
Hu. EHepreTnyHi BeTMUUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis cimia. 4
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 2
bynoBa atoma. BumnpomiHIOBaHHS 1 NMOTJIMHAHHS €Heprii
21 | aromamu. JIMCKpETHICTh €HEPreTUYHUX CTaHiB aroma. [Toc- 3
Tynatu bopa.
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29 XBwuui e bpoiinst. CriiBBiqHOMIEHHS HeBU3HA4YeHOCTEH [ eii- 9
3eHOepra. XBmiboBa QYHKIIiS Ta {i CTATUCTUYHHIN 3MICT.

23 Pigusinas Llpenunrepa. KsantyBanus. KBanToBi umcna 3
€JIEKTpOHA. ATOMHI CHCTEMH 3 OaraTbMa eJIeKTPOHAMM.
XapakrepucTuka aapa. Snepni cuu. SnepHi peakuii. Bunu

24 | pajioaKTUBHOTO BUIIPOMIHIOBAHHS. 3aKOH PaIi0aKTHBHOTO 2
posmany.

o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 5
PHUCTHKH 1 B3a€EMO/Iisl KAPKIB.

Pazom 48

9. InauBiAyaJbHI 3aBIaHHS
He nependaueni HaBuyaIbHUM TUIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHUH, HAYKOBO OOIPYHTOBAHMII 1 cCHCTEMaTU30BaHUM BUKJIAJ IIEBHOTO
HayKOBOTO a00 HayKOBO-METOJIMYHOTO MUTAHHS, LTIOCTPOBAHUM, 32 HEOOXITHOCTI, 3ac00aMH HaOIHO-
CT1 Ta AeMOHCTpali€ero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapaKkTep ycCiX IHIIUX BHJIIB HaByYa-
JBHUX 3aHSTHh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIBHOI TUCIIUTITIHY.

JlabopaTopHe 3aHATTA — BUJ] 3aHATTA, HAa IKOMY CTYAEHTH M1 KEPIBHUITBOM BUKJIaJaya Mpo-
BOJIATh HATYpHI a00 IMITaIllifHI €KCIIEPUMEHTH YW JIOCHIIM B CHEIlIAJIbHO OOJaJlHAHMX HaBYATBHUX
nabopatopisix 3 BUKOPUCTAHHSIM YCTaTKyBaHHS, MPUCTOCOBAHOTO Ui YMOB HAaBYaJbHOIO IPOILIECY.
JIMIakTUYHOIO METOI0 JabOpaTOPHOTO 3aHATTS € MPAKTUYHE MIITBEPIKEHHS OKPEMHUX TEOPETUYHUX
YMIHb Ta HABUYOK POOOTH 3 JTaOOpPaTOPHUM YCTAaTKYBaHHSM, 00JIaTHAHHSM, OOUYHUCITIOBAIPHOIO TEXHIi-
KO0, BHMIPIOBJIBHOIO amaparyporo, METOAMKOI EKCIEPUMEHTAIbHUX JOCHIDKEHb Y KOHKPETHIN
MpeAMETHIN TaTys3i.

InauBinyanbHi 3aHATTA — TIepe0avarOTh CTBOPEHHSI YMOB JIJIsl HAWTIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HAyKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT ASUIBHOCTI. [HAMBINYyanbHI 3aHATTS, SIK MPABUJIO, TIPOBOSTLCS Y HEeayIH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM HOTpeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToam (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIICHHSI CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIIGHTPYEThCSI HAa MaTepiali, SKUil He 3HAUIIOB BinoOpakeHHs B migpydHukax. [Ipu Buxia-
JaHH1 JIEKI11 CTYJeHTaM Jal0ThCsl MUTAHHS IJI1 CAaMOCTIHHOTO PO3MIPKOBYBaHHS, MPOTE JIEKTOP caM
BIJINOBi/Ia€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTyaeHTiB. CucTeMa NMUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIICHTPYBATHUCS 1 MOYaTH aKTUBHO MUCIIUTHU B MOLITYKaX MPAaBUIIbHOT BIAMIOBIII.

PoGoTa B Majux rpynmax — BUKOPHUCTOBYETHCSA 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MpHU
MpOBeJIeHH1 TabopaTOpHUX 3aHATh. Lle Tak 3BaHi Ipynu MCUXOJOTIYHOTO KOMQOPTY, € KOKEH ydac-
HUK BIJIrpae CBOIO OCOOJIUBY POJb 1 MIEBHUMHU CBOIMHU SIKOCTSMH JOIMOBHIOE IHIINX. Bukopuctanus
1i€1 TEXHOJIOTIi J1a€ 3MOTY CTPYKTYpPyBaTH Ja00paTOPHi 3aHATTS 3a (POPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
['onoBHMIA 3aci0 HOCATHEHHS MOCTABJICHUX IIiIel — KOMOIHAIliST TOTOYHOTO, MOJIYyJABHOTO Ta Mif-
CYMKOBOTO KOHTPOJIIO 3HaHb CTY/CHTIB.
[TincymMKoBa OLIIHKA CKJIAJIA€ThCA 3 MiJICYMKOBOT MOTOYHOT OLIHKY 1 MiJICYMKOBOT eK3aMeHaliiHOT
OLIIHKH.
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[TincymkoBa MOTOYHA OIlIHKA BKIIIOYA€E OaJid 32 BUKOHAHHS JIA0OPATOPHUX, KOHTPOJIBHUX POOIT Ta
0aiu 3a BUKOHAHHSA MOJIYJIbHUX TECTOBHX 3aBIaHb.

KpeautHo-MonynpHa cucteMa oprasizamii HaBdanbpHoro npornecy (KMCOHII) nepenbavae moc-
TiliHY caMOCTIiHYy poOOTYy CTyJeHTa 3 OBOJIOJIHHS 3HAHHSAMH 1 YMIHHAMH, NepeadaueHUMH Mporpa-
MO0 HaBYAIBHOTO IPEAMETY, NEPiOANYHY 3BITHICTH MPO 3100yTHI piBEHB MIATOTOBKU IEpe]l BUKIIa-
JadeM, OIIHIOBAHHS BUKJIAIa4eM PIBHS IMirOTOBKU CTYICHTA.

KoHTposb yCHIMIHOCTI CTyeHTa 3/iCHIOEThCS 3 BUKOPUCTAHHSAM METOJIB 1 3ac00iB, sIKi BU3HA-
4eHi BueHoto pagoro YHYC.

Pi3Hi BUAM KOHTPOIO (TIOTOYHUH, 3MICTOBO-MOIYIBHHMA, MOYIbHHMA, CEMECTPOBHII) TalOTh MO-
JJIMBICTh BHUKJIAJJAu€B1 MIPOAHATI3yBAaTH SKICTh 3aCBOEHHS CTYACHTOM 3HaHb, PIBEHb C(POPMOBAHOCTI
HAaBUYOK Ta BMiHb, & CTYICHTOBI 3/IIHCHUTHA caMOaHalli3 CBOEI TEOPETHUYHOI 1 MPAKTHYHOT IiIrOTOBKH
1, y pa3i notpelu, OTpuMaTH JOMOMOTY BHKJIaJaya, BUIPABUTH MOMUIIKHU.

B ymosax KMCOHII or1iHt00TECS BC1 HaBYAIBHO-TI3HABAJIbHI BUJIM poOOTH cTyneHTa. Oxep-
YKaHHS OLIHKK (PEUTHHIrOBOro 0aiy) 3a KOXHHI BUJI 000B’SI3KOBOT poOOTH (BUKOHAHHS IHAMBIAYya-
JBHUX pOOIT, BIIBIIYBAHHS 1 OMPAIOBAHHS JICKI[IH, MPOXOKEHHS TECTOBOIO Ta IHIIMX BUJIIB KOHT-
POJIIO 3 KOXKHOT'O 3MICTOBOTO MOJAYIIIO 1 MOAYIIO HaBYAJIbHOI IPOrPaMu B LIJIOMY, CKJIa/laHHs 3aIIKYy)
Mae BiI0yBaTucs y BIAMOBIIHOCTI A0 Tpadika HaBYaIbHOTO MPOLECY 3T1IHO IHAMBIAYAIBHOIO IUIAHY
HaBYaJIbHOI pOOOTH CTYAEHTA.

3a HaBYAJLHUI KypC 32 YMOBU BUKOHAHHS BCIX 000B’A3KOBUX, Iepea0aueHUX HaBYAJIbHOIO MPO-
IpaMolo, 3aBJlaHb CTYIEHT Moke HabpaTH pedTuHroBux 100 Gaiis.

12. Po3noais 6aiiB, siKi OTPUMYKOTh CTY/I€HTH

[ToToyHMi1 (MOAYNIBHUI) KOHTPOJIb
3MiCcTOBUN MOIYINH | 3MICTOBUN MOTYIH 2 3microsuit
MOJIyJIb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
3 3 3 3 3 3 3 3 3 3 3 3 7 7
[Torounwmii (MOyIbHUI) KOHTPOJIb Cyma
3MicTOBUH 3MicToBMI . .
3MiICTOBUN MOYJb 6
MO1yJb 4 MOJYJb 5 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
5 5 5 5 5 5 4 4 4 4 4

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

[Ixkana oninoBauHga: HamioHaabHa Ta ECTS

Cyma 6autiB 3a BCi Ouitika Orinka 3a HalllOHAJTBFHOIO IIKAJIOI0
BUAHM HaB4aJIbHOL ECTS VISl €K3aMEeHY, KypCOBOTO TPO- R
ALLIBHOCTI eKTy (po00TH), IPAKTUKHU y
90 - 100 A BIIMIHHO

82-89 B o6be
74-81 C J100p 3apax0BaHO
64-73 D 3aI0BUILHO
60-63 E

. ) HE 3apaxoBaHO 3 MOKIIU-

HE3aJJ0BUTHHO 3 MOXKJIMBICTIO .
35-59 FX BICTIO TIOBTOPHOTO CKJIa-
MOBTOPHOTO CKIIQJaHHS
JTAHHS
. , HE 3apaxoBaHo 3
HE3aJJ0BUTEHO 3 000B’I3KOBUM ,
000B’3KOBUM HOBTOP-
0-34 F MOBTOPHUM BUBUYEHHSM JIUC-
s HUM BUBUYEHHSIM JIUCIHU-
IUTUTIHHA .
TUTIHU




14

13. MeToauune 3a6e3neyeHHs
1. Insianx H.J., Kosansos JL.E., IMobepexenp I.I. di3uka: HaBUANBHHUI TMOCIOHWK IS CTYACHTIB. —
VYwmans: BIIL «BizaBi», 2022. — 169 c.
2. Mukonaitunk M.H., ®@ak B.I'. JIabopatopuuii npaktukym 3 ¢isuku. Yactuna 1. Ymans: Komi-
eHtp, 2006. — 289 c.
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2007. — 208 c.
4. Muxomnaitauyk M.H. 36ipHuk 3ama4 i TectiB 3 Kypey “@i3uka 3 ocHoBaMu Oio¢izukn”. — YMans: Bu-
naBHUYO-ToNirpadiaamii neHTp «Bizasi», 2010.
5. KopanboB JI. €., ITo6epexens I. 1. 3anaui 3 ¢pizuku. MeTtoaudni BKa3iBKU 10 BUKOHAHHS CaMOCTI M-
HO1 poboTH. - YMmans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeH10BaHa JIiTEpaTypa

bazosa
1. I'pa6osckuit P.U. Kypc duszuku. - M.: Beicur. mk., 1980.-607 c.
2. Kyuepyk .M., l'op6auyk [.T. 3araneumii kypc ¢izuxu (y 3-x Tomax)Hasu. nocionuk.- K.: Texnika,
1999.
3. Muxomnaitauyk M.H. ®@izuka 3 ocHoBamu 0io¢izuku. HaBu.nmocioumk.-Ymans: YBIIII, 2007.-284c.
4. Conosuii A.lL., Jlera FO.I".OcHoBH (i3ukH 3 3a1a9amMu 1 IPUKIAAaMH iX
po3B’sizyBanHs. - K.: Konnop, 2003.
5. Maxon B.M., KoBanboB JI.€., Mukonaituyk M.H. OcHoBu ¢pi3uku: HaBuansuuii nocionuk / B.M.
Jskon, JI.E. KoBansoB, M.H. Muxomnaiiuyk. — bpoapu: «AH® I'PVYII», 2014. 184 c.

JlonomizxkHa
1. Borampka I.I". Ta in. 3aranshi ocHoBu (izuku /I.I'. Boranpka, JI.b. T'onoBko, A.A. Manspenko, FO.J1
MenTtkoBcbkui. - K.: JInoigs, 1998. - 480 c.
2. Muxomaitayk M.H. JloBimaukoBi Marepiaim 3 Hi3uku Ta ocHOB 0io(dizuku: HaBu mociOHUK. —
VYmaub: «Aami», 2006. — 114 c.
3. Hounman ILII. OcHoBu ¢izuku.-K,: Buma mk., 1995.- 488 c.
4. ®BUYHUN eKCIEPUMEHT 1 MaTeMaTHIYHKUK anapatT ¢izuku: HaBuanpHuit mocioHuk. / Koa-
nboB JLE., Kpacno6okuit FO.M., Maptuntok M.T., 3amaxoscekuii 1.10. — Kuis: HaykoBuii cBit. —
2003. — 94 c.

15. Indopmaniiini pecypcu

1. Enextponnuit web-xypaan Physics.com.ua
http://physics.com.ua/
2. Haouna ¢izuka
http:/Avwww.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. Jlucranmiiina ocsita. YMancekuii HYC
https.//moodle.udau.edu.ua/course/view.php?id=143
4. Caiir kaepu MaTeMaTKH 1 GIBUKH
https.//math.udau.edu.ua/
5. HaykoBa 6i6miotexa Ymancskoro HYC
https./library.udau.edu.ua/

16. 3minu y pobouiii nporpami Ha 2022 pik

1. 3miHeHa KUIbKICTh J1a00paTOPHUX POOIT Ta caMOCTIHHOT pOOOTH.
2. 3MmiHeHUH nepenik Ja0opaTOPHUX POOIT.
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