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MATEMATHKA

MaTtemMaTHuHHI aHATI3
1 ['panuus mocmizoBHOCTI. BractuBocTi 30DKHHMX mocnigoBHOCTEH. I'panuns
¢yuxuii. Kpurepiit Komri icHyBaHHS TpaHHLl JUIi MOCHIJOBHOCTEH, (YHKIIIN.
PisnomipHa HenepepBHicTh. Teopema Kauntopa.
2. Tloximma ¢yukmii. IToxigma xommosumii ¢yHKUiH, oOepHeHOT GYHKIII.
Tabnuns noximuux. IloximHa ¢ynkuii, 3agaHoi napamerpuuno. Jdudepenmiai.
IuBapianTHicTs GopMu audepenniana.
3.  Osnauenwmii interpan. HeoGxinHa ymoBa interpoBHocti. HeoOxiaHi 1 JocraTHi
yMOBH iHTerpoBHOCTI. @opmyna Herorona-JlenbHila.
4,  ExcrpemyM ¢yHkuii 6arateox 3minHuX. HeoOxigHa ymosa. JlocTtaTHi YMOBHU
eKcTpeMyMy (PYHKILII ABOX 3MIHHHUX.

5. Osnaku 301KHOCTI TOJAaTHUX PANiB. AGCOJIIOTHO i YMOBHO 301KHI pSIH.

6.  OyHkuioHanbHI paau 1 mocnigoBHOCTI. PiBHOMipHa 30ikHicTh. Kpurepii
piBHOMIipHO] 301kHOCTI. O3Haku Belepupacca, Abens, Jipixie.

7.  Cremenesi psanmu. Intepsan 1 paziyc 36ixHOCTi. AGcomioTHa, yMOBHA |
piBHOMipHA 301KHICTb.

8. HenepepBHicTh CyMH, TIOWIEHHE IHTErpyBaHHS Ta JAu(EpEHIIiOBAHHS
(GYHKLIOHAJIBEHOTO PAAY.

9.  Oymskuis 6araTbox 3MiHHMX. ['paHuns, HemepepBHicTh. IToBTOpHI i moxsiiiHi
IpaHUIIi.

10. Yactummi moxinmui. IToximHa 3a Hanpsmkom. ['pamient. PiBmicTh 3Mimanmx
YAaCTHHHHUX NMoXiaHuX. udepeHuiioBHicTs GyHKIIIT OaraTboX 3MiHHHX

11. TloBmi meTpuuHi mpoctopu. IlpuHnun cruckawumx BigoOpaxkens.Hopmosani
IIPOCTOPH: O3HAYCHHs, OCHOBHI IPHMKIAIH, 3B’A30K 3 METPUYHHMH IIPOCTOPaMH,
IIOBHOTA.

12. T'ine6eprosi npocropu. OpToHOpMOBaHi 6asu. 3arajbHMil BUIVIAL JIHIKHOIO
¢ynxuionana y rins6eproBomy mnpoctopi. JIiHilHI (yHKUiOHANM: HEmepepBHICTS,
obMexeHicTh, HopMma. Teopema ["ana-bBanaxa.

13.  ®yuxuis kommiaekcHoi 3minHOI. ['panuiyt. IToxinHa. Teopeima Eitnepa-Pimana.
Amnanituyni QyHKUii.

14.  Crenenesi paay B KOMIUIEKCHIH mtomuHi. Teopema Kori-Amamapa.



Aaredpa
1. JexapTiB 100yTOK MHOXHH. BinHomenss. BnactuBocti OiHApHUX BiTHOIIEHB.
BigHomeHHsT €KBIBAJIGHTHOCT1 1 KJIaCH €KBIBaJEHTHOCTI. BigHomIeHHs cTpororo i
HECTPOT'Oro MOPSIKY 1 3B’ A30K MiK HUMHU.
2. Cucremu JmiHIAHUX anreOpaiyHux piBHSAHb. CyMICHICTh, BH3HAYEHICTb.
Kpurepii cymicHocTi. OIHOpiJHI Ta HEOJHOPIAHI CUCTEMH, 3arajlbHUNA BUTJIAJ
PO3B’SI3KYy, METOJIA PO3B’SI3yBaHHS.
3. Hopmanbsha ¢hopma matpuii. [{iaronanbsHa 1 xopaaHoBa GOpMHU MaTPULb.
4, MHorounenu, ix 3BiIHICTh. JlUleHHS MHorowieHiB. KopeHl MHOToO4JIeHIB.
Teopema Biera. Muorowienu Bijg 6ararbox 3MiHHMX. CUMETPUYHI MHOTOWICHH.
Pesynbrant. JluckpumiHanT. MHOroujaeHu HajJ 4YUCIOBUMU moiasiMu. OCHOBHa
Teopema Teopii MHOTrouwIeHIB. Po3MimeHHs A1iCHUX KOPEHIB MHOTOUJIEHIB.
S. Jliniinuit  npoctip. [lpuknaau nmiHIMHUX 1pocTopiB. basza, BUMIPHICTS,
iHBapiaHTHICTh BuUMIpHOCTI. JIiHiiHI omepaTopu. XapaKTEepUCTHUYHE PIBHSHHSA,
CIIEKTp, CJIiJI, MIHIMQJIbHUY MHOT'OYJICH, BJIACH1 3HAYCHHS 1 BJIJACHI BEKTOPH JIIHIHHOTO
ormeparopa. JIiHINHI omeparopu y €BKJIAOBHUX 1 YHITapHUX MpPOCTOpax.
OpToroHaneHi, yHITapHi, CAMOCIIPSIKEH1, HOpMaJIbH1 OTIEPaTOPH.
6. KBaaparuuni ¢opmu. 3akoH iHepuii kBagpatuuHux ¢opMm. JlogaTHo Ta
BiI'eMHO-BU3HAaueH1 kBagpatuyHi Qopmu. Kpurepiit CunsBectpa. 3BeAcHHS
KBaIpaTUYHUX (POPM 10 KAHOHIYHOTO BULY.
7. [TonsTTs rpynu, miarpynu. Lukniuai rpynu. @akrop-rpyna. Mopdizmu rpyi.
Teopema ipo romomopdizm rpyt. [3omopdizm rpyn. Teopema Kemi.
8. [TonstTst kb, mojis. Buau kinmenb. Kinblie KBagpaTHUX MaTpullb, KUTbIE
KJIACIB JIMIIKIB, KUTHIIE MHOTOUJICHIB. XapaKTEPUCTUKA TTOJISI.

AHaJIITHYHA TeoMeTpist
1. 3BC/ICHHS DIBHSHHS KDPUBOI JPYroro MOPSAKY MO KAaHOHIYHOTO BHUIJIIY.
Adinna knacudikaiis KpUBMX JpPYroro MOPSAKY. IX OCHOBHI BJIACTHBOCTI Ta
300pakeHHS.
2. MeTpuyHi,  TCEBAOMETPUYHI,  YJIbTPAMETPUYHI  MpOCTOpU. [ 'paHuIs
MOCIIJIOBHOCTI Yy  (mceBao-)MeTpuyHoMy mnpoctopi. [loBHOTa 1 HOMNOBHEHHSA
METPUYHOTO MpocTOopy.TOUKM AOTUKY MHOKHHU B METPUYHOMY Ta TOMOJIOTIYHOMY
npoctopl. 3aMKHEH1 MHOXKHUHHU 1 3aMUKaHHSI MHOXKHHHU.
3. BHyTpilmmHI TOYKM MHOXHHM B METPUYHOMY Ta TOMOJOTIYHOMY MPOCTOPI.
BiakpuTi MHOXMHU 1 BHYTPIIIHICTH MHOXWHHU. Mexa MHOXUHHM. HenepeprHi
BiTOOpa)KEHHSI METPUYHHUX MIPOCTOPIB.

Teopis iiMoOBipHOCTEH | MAaTEeMaTHYHA CTATHCTUKA

1. 3aranpbHe O3HAYEHHSI BHIAJKOBOI BETWYMHHU Ta BekTopa. DyHKINS po3momiry
Ta ii BIACTUBOCTI.

2. Bunazakosi Bektopu. Poznoniun BunagkoBoro sekropa. KoedimieHT kopensiii.
3. OOuncneHHsT MaTeMaTUYHOrO CHOJIBaHHS (IUCKPETHUH Ta HENepepBHUIMA

BUMAJKM). MaTemaTuyHe CHOJIBaHHS JOOYTKY Ta JUCHEpPCiss CyMH HE3aJIeKHUX
BEJIMYHH.

4, I'pannuni Teopemu Ilyaccona, MyaBpa-Jlamaca. Knacuuna meHTpaibHa
IrpaHUYHA TEOPEMA.



5. CTaTUCTHKH, OLIHKM Ta iX BiIAacTUBOCTi. CTaTUCTHYHI KpUTepii, piBEHb Ta
MOTYXHICTh, HAUMOTYXHIII KPUTEPIi.

METOINKA HABYAHHSI MATEMATHUKHA

1. O6°‘ext, npeamer 1 ¢yHkili negaroriku. OcBiTa sIK colladbHUM (EHOMEH 1 SIK
nefaroriyHuid nmporec. OCHOBHI KaTeropii meaaroriky.

2. Metogosorist 1 METOIM MEIaroriuyHuX JOC1IKeHb. MeTO0I0TYH1 TPUHITUAIIH
MeJaroriyHux JoCiiKeHb. OpraHizallis NeJaroriyHoro JTOC i KEHHS.

3. O6‘ext, mpeamer 1 MeroAu TmeAaroriyHoi mcuxosorii.  Croernudika
3aCTOCYBaHHS METO/IIB JOCIIXKEHHSI TIearoriyHo1 ICUX0JI0rii B poOOTi 3 AITbMH.

4, OcoOucrict. Cxian 1 cTpykTypa ocoductocTi. JissIbHICTh Ta OCOOMCTICTD.

Po3Butok ocoOucTtocTi sK TeparoriuHa mpoOsiema. PymiiiiHi cuiM  po3BUTKY
ocobucrocti. DopmMyBaHHS OCOOMCTOCTI ITiJT YaC HABYAHHSI MAaTEMATHKH.

5. [Tonsittss mpo aumakTuky. OCHOBHI JHMJIAKTH4HI KoHueniii. JlispHICHMIA,
CUCTEMHUM, KOMIUIEKCHUH Ta OCOOMCTICHO OpIEHTOBAHMM MIAXOAW Yy BUBYEHHI
MIKIJTBHOTO KYpCY MaTEMaTUKH, TXHS XapaKTEPUCTHKA.

6. [Ipouec HaBuaHHs. [IOHATTS PO HaBYAHHS Ta HOrO MCHUXOJIOTTYHI MEXaHI3MHU.
Teopii HaBuanus. [Iporec HaBuaHHS MaTeMaTHKHU SK IUTiCHA cuctema. [lim, 3MicT,
dbyHKIIT 1 pymIiiHl CHJIM MPOIECY HAaBYAHHS MaTeMaTWKW. Buau HaBUYaHHS 1 IXHS
XapakTepucTuka. JisUIbHICTh YUUTENS 1 YUHIB y PI3HUX BHJIaX HaBYAHHS.

7. VYyinns. Buau y4iHHA Ta CTpyKTypa Yy4OOBOI MiSJIBHOCTI Y4YHIB IIiJl 4ac
BUBYCHHSI MaTeMaTuku. OCOOJMBOCTI OBOJIOAIHHS YYHSIMH Y4OOBOIO JisITbHICTIO.

8. Meronrka HaBYaHHS MAaTEMATHKW SK Taly3b neaaroriunoi Hayku. OO0‘€xT,
peIMeT, METO/IU 1 3aBJJaHHSI METOIMKU HaBYaHHS MaTEMaTUKH.

9. 3MiCT HaBYaHHS MaTeMaTuku. [TOHSATTS mpo 3MICT 3arajabHOI CEpEeIHbOT OCBITH.
3MICT MIKUIBHOI MaTeMaTU4YHOi OCBITH, NPUHIIMIN HOTOo BHW3HAYCHHS. AHaI3
JEep>KaBHOTO CTaHIapTy 0a30BOi 1 IOBHOI CEpPEIHBOI OCBITH, OCBITHS Tally3b
«MatemaTka», IHIIMX HOPMAaTUBHUX JIOKYMEHTIB, SIKI PErJIaMEeHTYIOTh 3MICT
IIKUTBHOT'O KYpCY MaTeMaTHUKH B JIBAaHAAIATAPIYHINA MIKOJI.

10. Ilimi w©aByaHHS MaTeMaTUKH. lepapXis wigell HaBYaHHA, OCOOJMBOCTI
dbopMyBaHHS.

11. IlpuHuunu HaBYaHHS MaTEMaTUKH. 3aKOHOMIPHOCTI HABYaHHSA 1 iXHSA
kimacudikaiig. [IoHATTS Mpo NMPUHIMIL, MPaBWIO. 3araibHO AWAAKTHYHI MPHHITUAIIN
HaBYaHHS MATEMAaTHUKH, iXHs XapakTepucTuka. [[puHImnu po3BUBaILHOTO HABYAHHS.
PiBueBa 1 mpodinpHa audepeHmiamiss, TyMaHITapu3alis 3MICTy 1 TyMaHI3amis
HaBYAJIBHOTO MPOIIECY AK Cy4acHI MPUHIIUITA HABYAHHS MaTEMaTUKH B TITKOJII.

12. Meronu HaBuaHHS MartemaTuku. [IoHSATTS mnpo Meronu HaBuYaHHS. Pi3Hi
Kiacudikaiii METOIB HaBYaHHS. 3arajJbHOAUAAKTHYHI MeToau HaB4daHHsA. CHcTrema
METO/11B HABYAHHS MAaTEMAaTUKH B IIKOJI, IXHs CYTh 1 MOPIBHSJIbHA XapaKTEPUCTHKA.
13.  Po3ymoBa misyIbHICTh y HaBYaHHI MaTEeMaTWKH, mpuiiomu i aii. [loHATTS mpo
METOJI, MPUUOM PO3YMOBOI MISUIBHOCTI. 3arajibHi Ta crnenudiyHi il 1 npuiioMu
PO3YMOBOI JISJILHOCTI IM1J1 YaC HAaBYaHHS MaTEMaTHKHU.

14.  Opranizaiiiiai gopmu HaBUYaHHS MaTeMaTukH. [loHATTS mpo hopmu HaBYAHHS.
Ypok — ocHoBHa Qopma opraHizaiii HaBYaHHS. THUMH 1 CTPYKTypa YpPOKIB
MaTeMaTukH. JlomoMixkai opMu HaBUAHHS MaTEMATHKH.



15. 3acobu HaBuanHs matemaTuku. Knacudikarlii 3aco0iB HaBYaHHS, JUAAKTAYIHI
¢yskIii 3aco6iB HaBuaHHA. CucTeMa 3aco0iB HaBYaHHS MAaTEMATHKH B INIKOJI, iXHS
CyTh 1 IOpiBHSJIbHA XapakTepucTuka. KoM ‘roTep y HaBYaHHI MaTeMaTHKH.

16. IlozakmacHa pobota 3 matemaTuku. [IOHATTS Mpo Mo3aKiIacHy (MO3aypOdHY)
poboty 3 matemaTuku. OCHOBH1 (HOPMU MO3aKIACHOT pOOOTH.

17. KouTponp y HaBYaHHI MareMaTWku. Buau, cTpykrypa 1 (yHKIII KOHTPOIIIO.
CucremMa KOHTPOJIO Yy HaBYaHHI MaTeMaTWKH B MKojii. TecTyBaHHs sk 3aci0
JIarHOCTUKY HaBYAJLHUX JOCATHECHb YYHIB 3 MAaTEMAaTHKH.

18. MaremaTuuHi TOHATTS. YSABIEHHS 1 MOHATTA. MareMaTu4Hi YSBICHHS 1
NOHATTS. 3MICT 1 00csar moHATTs. Bumum nouste. O3HaueHHs. Buau o3HaueHb.
XapakTepucTuka MeTomiB  (GopMyBaHHS MaTeMaTHYHUX IMOHATh. MeToauKa
(dbopMyBaHHS MaTEeMATHYHUX TIOHITH HAa PI3HUX €Tarax HaBYaHHS.

19. MaremaTuuHi TBepyKEHHS. TBEpAKEHHsS, aKCIOMH, TEOPEMHU B IIKUIBHOMY
Kypci wmarematukud. Bumm Teopem. Etamm pobGotu 3 Teopemoro. Meroauka
dbopMyBaHHS Y IIKOJISPIB YMiHb JOBOJIUTH MaTEMaTUYHI TBEPIXKCHHS.

20. 3amaui B HaBuaHHl MareMaTtukd. [loHsarrda 3amaui. Maremarnyui 3amadi 1
BIIpaBH, iXHE MICIle, POJb, 1 QyHKIT B HaB4YaHHI MaTemaTuku. Kmacudikaii 3aqad.
XapakTepucTUKa OCHOBHUX METOMIB 1 CHOCOOIB PO3B’SA3yBaHHS MaTE€MaTHYHUX
3a/1ad4.
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PI3UKA

Di3u4Hi OCHOBH MEXaHIKHU
1. [IpocTip 1 yac y HepemsaTuBicTchkidt ¢izuil. Cucremu Bitiky. KinemaTtuka
MarepianbHOi Touku. IleperBopenns laminmes. IHepmiasbHI CHCTEMH BITIKY.
[Tpunnmn BigHOCHOCTI ["asmisest.
2. Jlunamika MarepiaibHOI TOYKM Ta CHUCTEMH MaTepiaJbHUX TOYOK. PiBHSHHS
pyXy cCUCTEMHU MarepiagbHuX TodokK. Cuna. [HepTHa 1 rpaBiTauiiina macu. [TpuHImn
€KBIBAJICHTHOCTI.

3. Jlunamika MarepiajibHOi TOYKM 3MIHHOI Macu. PiBHsSHHS Mermiepcbkoro.
®opmymna [{i01K0BCHKOTO.
4, 3akoHHM 30epeKeHHs eHeprii, IMIyJbCy Ta MOMEHTY IMIOYJbCYy B

HEPEJIATUBICTCHKIM MEXaHiIll Ta iX 3B’S30K 13 BIACTHUBOCTAMM CHUMETPII MPOCTOPY 1
qacy.

5. 3amavya aBox Tul. Pyx y momi uentpansHux cun ['paBitarniiine mone. 3aKoHU
Kemnepa 1 3ak0H BCECBITHBOTO TSKIHHS. YMOBHU ENINTUYHOTO, MapaboJiyHOrO Ta
rinepOoiyHoro pyxy. KocMmiuHi miBUIKOCTI.

6. Po3citoBaHHS YaCTHHOK y 1IeHTpaibHOMY moni. @opmyna Pesepdopaa.

7. Heinepuianshi cuctemu Biptiky. Cuu iHepuii. [IposiBu cui iHepiii Ha 3emii.
8. MexaHiuHi KOJMBaHHA. [apMOHIYHI KoJWBaHHS. BilbHI 1 BUMYyIIEHI
konuBaHHs. Pe3onanc. KonuBaHHS mpu HAIBHOCTI TEPTSL.

Q. Mexaniuni xBwii. PiBHsiHHA Oixydoi xBuimi. [HTepdepenuis xBuib. Crosui
XBUITI.

10. Mexanika piguH 1 ra3iB. 3aKOHOMIPHOCTI PyXy iJealibHOI piAMHU. PiBHSIHHS
Hepo3puBHOCTI. PiBHsIHHA bepHysmi.

11. I[lpunmun naiimenmioi aii. PiBusHHs Jlarpamka npyroro pony. Y3araiabHeHa
cuna, ¢pynkiis Jlarpanxka.

12. Kanoniuni piBHsiHHA ['aminbToHa. DyHKIIsS ["aMiibTOHA.

13. Jlunamika tBepmoro Tina. Cucrema piBHAHBb pyXy TBepAOro Tiia. MoOMEHT
cunu. MowmeHnT iHepirii. Teopema Itotirenca-1lITelinepa.

14. ExcnepuMeHTaJlbHI OCHOBM cCHelialibHOI Teopii BigHOcHOCTL. [loctynatu
Ennwmrenna. [lepersopenns Jlopenua. HpHHHHH BijlHOCHOCT1 EifHIIITElHA.

15. PensaTuBICTCHKUI IMITYJIBC 1 €HEpris, 3B’S30K MiK HMMH. EHepris crokoro.
PenstuBicTchka quHamika. 3aKOH 30€pPEKEHHSI €HEPril IMITYIIbCY.

Tepmoaunamika i craructuuHa Qizuka
1. OCHOBHI MOJOKEHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii. Po3Mipu 1 Mmacu aToMiB
ta Monekyid. Kimpkicte peuoBuHu. Yucno Jlommiara. Crama ABoragpo i crana
bonbumana. Tuck 1 Temmneparypa rasy 3 TOUKH 30py MOJEKYJSApHOi Teopii. 3aKOHU
171eaibHOTO Ta3y.
2. BryTpiniHs eHepris, Temiora 1 podoTta. BzaemonepeTrBopeHHsI BHYTPIIIHBOT Ta
iHmmXx (opm eneprii. [lepmuii 3aK0OH TepMOAMHAMIKH 1 MOro 3aCTOCYBAaHHS s
OIUCY JESKUX MPOCTUX TEPMOJAMHAMIYHUX MPOLIECIB.
3. PiBHOBa)kxHI 1  HEpPIBHOBa)XKHI1, OOOpPOTHI 1 HEOOOPOTHI  MPOLECH.
OnHOCTOPOHHICTh MpUPOAHUX mporieciB. @opmymnroBanns Kiaysiyca i Tomcona.
4, KBazicrarnuni npouecu. [pyruii 3akoH TepmoauHaMikid. OCHOBHI PIBHSHHS 1



HEpIBHOCTI TepMoAuHaMmiku. EHTpomiss 1 JApyruii 3akoH TEPMOAMHAMIKH.
CraructuyHa iHTEpIpeTallis eHTPOTii.

5. TepMmoauHaMiyH1 MOTEHIIANHM 1 iX XapakTepucTuyHi GyHKii. CriBBIIHOIIEHHS
Maxcgesia. PiBasuns ['106ca-I"enbmromnbua.
6. Teopema Hepucra. HenocsxHicTh abcomtoTHoro Hyss. PiBHoBara (a3. @a3oBi

nepexoau mepimioro i apyroro poay. Piusaas Knaneiipona-Knaysiyca. Kpuruusi
sBuma. MeracraOunbHi cranu. PiBHsiHHS Ependecra.

7. Mikpoctanu  MakpockomiyHoi  cucreMd.  CTaTUCTUYHUN  PO3MOALI.
TepMoamHaMiyH1 BETUUYUHHU K CEPEIHI 110 aHCAMOJIIO.

8. Cucrema B TepmocTati. Kanoniuauit pozmosin ['i66ca B KBaHTOBIH 1 KITaCHYHIM
¢b13uri. OOuuCIeHHS TePMOAUHAMIYHHUX IMapaMeTpiB Ha OCHOBI po3mnoAiny ['160ca.

9. Knacuunuii igeansHMii ra3 1 Woro BiacTUBOCTI. Po3momin Makcseiuia 3a
mBuKkocTsIMU. Po3nonin Makcgeinna-boinbimana.

10. TemmoemuicTh. KiacuuHa 1 KBaHTOBa TEOpis TEIUIOEMHOCTI 1JI€aJIbHUX Ta3iB.
KBanroBuii raz 06o030HiB. Cratuctuka boze-Elnimreitna. bose-ElHmTeliHiBcbhka
KOHJIeHcarlis. HaarekydicTh pijIkoro reliro.

11. KsantoBuii ra3z ¢epmioniB. Cratuctuka @Depmi-/ipaka. Enepris ®epwmi.
TermnoeMHICTh €1EKTPOHHOTO Ta3y.

Enexrponnnamika
1. ExcriepuMeHTa bH1 OCHOBHU €JIEKTPOJAMHAMIKH: B3aEMO/IISI HEPYXOMHUX 3aps/IiB,
nociigu KynoHa; B3aemojiist CTpyMiB, JOCHiIM AMIiepa; eIeKTpOMarHiTHa 1HAYKIis,
nociin dapases.

2. EnextpomaruiTHe mojie y BakyyMmi 1 oro xapakrepuctuku. Crucrema piBHSIHb
Makcgenia y BakyyMi.

3. [ToTeHIianu eneKTPOMAarHiTHOTO TOJIsI, PIBHSHHS JJI TTOTSHITIAJIB, TpaliEHTHA
1HBAp1aHTHICTh €1EKTPUYHOIO MOJIS.

4, ['ycTuHa eHeprii i rycTUHA MOTOKY €HEprii eIeKTPOMArHiTHOTO OIS,

S. CucremMa piBHAHb MakcBes1a y peUOBHHI.

6. EnextpocTtatuuHe mone y Bakyymi, MHOro mMOTEHIaIbHICTh. [IpuHIMT

cynepno3utiii 1 Teopema [aycca. EHepris B3aeMopii cUCTEMU 3apsjiiB 1 €Hepris
€JIEKTPOCTATUIHOTO TOJISI.

7. [TocTiiiHe Mar”iTHe moJjie y Bakyywmi, HOro BHUXpOBHI Xapakrep. 3akoH bio-
Cagapa Jlarutaca 1 TeopeMa npo UPKYyJsiiio. EHepris MarHiTHOTO MoJIs.
8. [Monsipuzanis aienextpukiB. [lomspui 1 HenmonsipHi gienekTpuku. Cersero- i

m’e30 eneKkTpuku. Enexkrpocratuune mone y pgienekTpukax. Teopema ['aycca mns
MOJIS B JIICTIEKTPUKY.

Q. MaruiTHe mojie y pedoBHHAxX. MarHiTHI CHOPUHHSATIUBICTb 1 MPOHUKHICTH
pedoBunH. [lia-, mapa- Ta ¢epo- i antudepomaraetTuzm. Oeputu.

10. MaruiTHe T1OJ€ EIEKTPUYHOTrO CTpyMy. 3akoH Ammepa. [HayKiis 1
HaANpYy>KEHICTh MarHiTHOro noJjs. 3akoH bio-Casapa-Jlamnaca.

11. TlocriitHuii ctpym y metanax. Cuiia 1 rycTMHa cTpyMmy. 3akoH BigemaHna-
®panmna. EnexrpopymriitHa cuna. 3akoran Oma i1 J[xoyns-Jlenna. [pasuna Kipxroda,
ix (b13UYHUN 3MICT.

12.  3minnuit ctpym. Omip, €EMHICTh, IHIYKTUBHICTB y KOJ1 3MIHHOTO CTPYMY.

13. KonuBanpHuii koHTYp. BinbHi 1 BuMymieHi konuBaHHs. Pezonanc. ['eneparris



€JIIEKTPOMAarHITHUX KOJIMBAHb.

14. XBunboBe piBHAHHA. [lmocka MoHoxpomaTtwuna xBuis.  IBHIKICTB
NOIIMPEHHS €JIEKTpoMarHiTHuX XBwib. Edekt Jlonmiepa.

15. BumnpomiHiOBaHHS €IEKTPOMArHITHUX XBWIb. JIUIMONBbHE BUIPOMIHIOBAHHS.
EnexTpomarnitTHa npupoza cBitia. [llkana enekrpoMarHiTHUX XBUJIb.

Onruka
1. [TonsaTTss TIpo KOrepeHTHIicTh. IHTepdepeHiis cBiTia. Meroau 3aiMiCHEHHS
iHTpedepeHrii cBiTa.
2. [Tpunnun I'roiirenca-®Openens. Hudpakiis ceitina. Hudpakiis dpenens i

Opaynrodepa. Jdudpaxuiitna pemnritka. Jucnepcis 1 po3auibHa 30aTHICTh PELIITKH.
[Tonspuzamiss cBiT/ia: JiHIMHA, KOJOBa Ta eminTUYHAa mnoispuzaiii. Iloasiline
nmpoMeHe3anomieHHs. [longpuzaniitni npusMu.

3. ®di3u4HI OCHOBH ONTUYHOI rosiorpadii. JluHamiuna rojgorpadisi.

4, BinOuBaHHS 1 3aJOMIICHHS CBITJIa Ha MEXI pPO3JAUTY HIBOX [I€TIEKTPHUKIB.
Qopmysin PpeHens.

d. Hucnepcis. HopmanbsHa 1 anomanbHa aucnepcia. Exekrponna teopis gucnepcii
ceitna. [TornuHanus cBiTia. @a3oBa i rpynoBa MBUIAKOCTI CBITIIA.

6. Po3citoBanHs cBiTiHa. Bumum po3CisHHS CBITIa: OCHOBHI 3aKOHOMIPHOCTI 1
€JIEMEHTH TeOopii.

7. OcHoBU HemNiHINHOI onTUKKA. OCHOBHI HEINIHINHI SIBUIA — TEHEPYBAHHS HOBUX
4acToT, NapaMeTpUyHe MiJACUICHHS CBITJIA, CaMO(pOKYCYBaHHS 1 caMOAU(PPAKIIiSL.

8. TeruioBe BunpomiHiOBaHHS 1 Horo 3akonu. @opmyrna [lnanka.

9. OnTuka anizoTponHux cepeaosuil. llTtyyna anizorponis: (oTonpyKHUI

edekr, edextu Keppa, [lokkenbca Ta Korrona-MyTtoHa.

10. ®oroedexr. Tl'imoreza cBiTiHoBUX KBaHTIB. Edekr KommnroHa: ocHOBHI
3aKOHOMIPHOCTI Ta Teopist eeKTy.

11. HaGmmwkeHHs KOPOTKMX XBWIb. OCHOBHI TOHATTS 1 3aKOHM TE€OMETPHYHOT
ONTHUKU. 3aJIOMJICHHS CBITJA Ha TUIOCKIN 1 chepuyHii moBepXHsX. J[3epkana, JaiH3H,
npu3Mu. ONTHYHI TPUIIAIH.

KBanroBa ¢izuka

1. KopnyckynsipHO-XBWJIBOBUN Jlyalli3M CBITJIA 1 YACTHHOK pedoBUHU. Jlocmiau
JeBiccona i Jlxxepmepa. [IpuHIIMNI TOTTOBHIOBAJILHOCTI.

2. JIUCKpETHICTh CTaHIB MIKPOOO €KTY; JIHIAYACTI CIEKTPU aTOMIB; JIOCIHIIN
®panka-I'epna; gocaiaun [ltepna-I'epnaxa.

3. CHiBBi[HOIICHHST HeBHM3HAuYeHOCTel I eiisenOepra. MMoBipHicHMIT XapakTep
OIHCY PYXYy MIKPOOO’ €KTIB.

4, XBwiboBa (yHKIS Ta 1 iHTepnperauid. KBaHTOBOMEXaHIYHHMWA MPUHIUI

cyneprnio3uiii. [Ipuammn npuanaHOCTI. HOpMyBaHHS 1 OPTOrOHAIBHICTH XBUJIHOBUX
¢yukuid. Oneparopu (i3MYHUX BENWYMH Ta iX BiacTUBOCTI. CHEKTp 3Ha4Y€Hb
(bi3MYHOT BETMYUHH.

5. XBuiboBe piBHsAHHA Ilpeainrepa. PiBHSHHS HemepepBHOCTI, WOro (izuyHui
smicT. Cramionapae piBHsHHa [lpeminrepa. BrmactuBocTi cramioHapHHX CTaHIB.
BinbHa yactunka. YacTuHKa B MOTEHUIAIbHIN siMi. EHepreTuuHuii cCiekTp JHIHHOTO
ocmiiATopa. TyHETbHUHN eeKT.



6. KBaHTOBa MexaHIKa CUCTEMH TOTOXHHUX YACTUHOK. BiacTuBOCTI cUMETpIi XBU
np0Boi PyHKIi. bozonu 1 hepmionu. [punmmmn [Taymi.

7. KBanToBa MexaHika HalmpocTimux cucteM. BinbHa yactuHka. YacTuHka B
MOTCHIIANBHIN siMi. EHEpreTMuHMii CHeKTp JIHIHHOTO OCHMIIATOpa. TyHEITbHUMA
edeKT.

8. Monens atoma bopa Ta 11 ictopmyHa posnb. CHEKTpH BUIPOMIHIOBAHHSI
atomapHoro BoaHto. Kpuza Teopii bopa. KBanToBOMexaHiuHa Teopisi aToMa BOJHIO.
ATOMHI 1 MOJIEKYJISIPHI CLIEKTPH.

Q. KBanrtoBi uncna. Crin enektpoHa. CTaH €JIEKTPOHIB B 0aratoeleKTPOHHOMY
atomi. [lepionuunHa cucrteMa e1eMeHTIB.

10. MaruiTHi BIAacTHMBOCTI €JeKTpoHa 1 aroma. Marneron bopa. MarniTHi
BJIACTUBOCTI PEYOBUHHU.

11. BmniuB 30BHINIHIX €JNEKTPUYHUX Ta MAarHiTHUX TMOJIB HAa aTOMHI CHEKTPH.
Edextn 3eemana i [lltapka.

12.  X-npomeni. CyliIbHUM 1 XapaKTEepUCTUYHUI CIEKTPHU X-TIpoMeHiB. udpakiis
X-TIPOMEHIB.

®Di3uKa s1apa i eJJeMEHTAPHUX YACTHHOK
1. bynoBa aromuoro simpa. OCHOBHI XapakTEpUCTUKHU siiep Ta MOro CKJIaJ0BUX.
[3oTonu, 1300apu, i3oMmepu. Enepris 3B’s3Ky sapa. BiaacTHBOCTI 1 XapaKTEPUCTUKH
anepHux cuil. [IoHITTS npo OOMIHHMIA MEXaHI3M SIIEPHUX CHIL

2. Moneni atomHoro siapa. Kpamnuana Tta 000J0HKOBa MOJIEi aTOMHHUX sIIEp.
B3aemois rama-punpomiHtoBanHs 3 peuoBuHOI0. Edext Meccbayepa.

3. PanioaktuBHiCTh. THUNU pajiOaKTUBHUX MEPETBOPEHb Ta iX XapaKTEPHUCTHUKHU.
[Ipupona anbda-, 6era- 1 raMa-BUNIPOMiHIOBaHb. Jlo3UMeTpis.

4, Hetitpuno. [Tonarts npo napHicts. Hez0epexeHHs mapHOCTI B OeTa-po3Iiajiax.
SnepHi peakuii. Peakuii moainy 1 cunTe3y. SaepHa eHepreTuka.

5. Knacudikariis eneMeHTapHux 4acTUHOK. DOTOHU, JICNTOHU, ME30HHU, OapioHH,
YaCTUHKHA - pe30HaHCH. AHTHYacTUHKA. OCHOBHI XapaKTEPUCTUKU YACTHHOK.
Mertonu peectpaiiii yacTUHOK. J[>kepena 4acCTHHOK, IPUCKOPIOBaYi

6. Tunum B3aeMoOAll YAaCTUHOK, iX XapakTepucTuku. OOMIHHMM MeXaHI3M

dbyHIaMeHTanbHUX B3aeMOAii. [IoHSITTS po KBapKH.

ACTpOHOMIfA

1. HebGecna cdepa. Cucremm HeOecHux koopaumnat: 3opsHe Hebo. Cysip’s.
Kynpminanii cBituin. 3opsiHa npo6a 1 3opaauii yac. CucteMu HEOECHUX KOOpJIMHAT.
ActpoHomiuHa pedpakiis. MepextinHs 3ip. Meroaum Ta 3aco0u acCTPOHOMIYHUX
nociimkeHs: CydacHi Ha3eMHI Ta OpOITaIbHI TEIECKOIH.

2. Bunumuii piununii pyx Conug Ha HeO1. 3opsiHuil 1 TponiuHuii pik. [lopu poky 1
terioBi nosic. Consuna n06a. Constunuit yac. PiBusiHus dacy. IlosicHuil, BcecBITHIN
1 miTHIA yac. EdeMepuanuii (quHaMiuHMi) 1 aTOMHHUE Yac. 3B 30K MK COHSYHUM 1
30psIHUM 4acoM. ACTPOHOMIYHI OCHOBM KajeHzaaps. Tunu kanennapis. Kanenmaphi
epu. XpOHOJIOT1s.

3. bynoBa CoHsauHOI cucTeMH 1 pyxH IuiaHeT: Buaumi pyxu 1 KoHiryparii
mwianer. Cucrema cBity [ltonemes. IlosicHeHHS BUAMMHX PYXiB IUlaHeT. PiBHSAHHS



CHHOAMYHOTO pyxy. 3akonu Kemnepa. Enementu op6it mnaner. Jlo6oBuii mapasaxc.
Macmradbu Consunoi cucteMu. Jloka3u obepranas 3emii Ta 1i pyxy HaBkosio COHIIS.
4, EBourortist 3ip Ta Hamia rajakTuka: [ToHATTS Mpo METOAM 30PSHOT CTATHCTUKH.
3opsHI CKym4eHHsS Ta acoramii. BmacHi pyxum 1 mpomeHeBi MIBUIKOCTI 3ip.
OO6eprannsa ['anaktuku. 30psiHi cuctemHu 1 mijcucteMu. Mop@osoriyHi BIacTUBOCTI
lNanaktukmu.

5. bynogra, eBomomiss BeecBiTy Ta miclie JIIOJUHHM B Hii: ['ajakTUKM 1 KBa3apw.
[IpoGnemu kocmornorii. [loxomxenHns 1 po3sutok Beecsity

METOJIUKA HABUAHHS ®I3UKU TA ACTPOHOMII

1. Mertonrka HaBuaHHA (I3UKHU SK MeAaroriyia Hayka. AHajal3 OCHOBHUX CHCTEM
noOyJ0BU IMIKIIBHOTO Kypcy (i3uku. AKTyaibHI MPOOJEMH METOJIUKHA HaBYAHHS
(b13MKK HA Cy4yacHOMY €Tarli PO3BUTKY (DI3UYHOT OCBITH.

2. ®i3uKa sIK HaBYaJbHUN MpeaMeT. 3MICT 1 CTPYKTypa Kypcy (Gi3UKd cepeaHboi
3araJlIbHOOCBITHBOI INKOJNH. 3B’S30K HaBYaHHSA (I3UKM 3 BHUKIAJAHHAM I1HIIHX
npenMeriB. [HTerpoBani Kypcu. PI3MKO-aCTPOHOMIYHHMI CKJIAJAHUK IHTETPOBAHUX
KYpCIB.

3. Konneniis HoBoi  ykpaincekoi 1mikonu. JlepkaBHUW CTaHIApT OCBITH.
Mopnensui mporpamu. Hapuanehi mporpama 3 ¢i3uku. KanenmapHo-TemaTHdHE
mianyBaHHs. [lmanyBanHs HaBuanbHOI poOoTH. [lmaHyBaHHS BUXOBHOI POOOTH.
[TinroToBKa BUMTEIS 10 YPOKY.

4, Meroau HaBuaHHS Gi3uKH, X Kinacudikamis. Kimacudikaiiis MeToaiB HaBYaHHS.
[ToHATTST TPO CIOBECHMM, IEMOHCTpAllIMHUN Ta NPaKTUYHI METOAM HaBYaHHS
¢13uku. MeTon MpOeKTIB Yy HaBUaJbHOMY mpoueci 3 ¢pizuku. Metoau nmpoOaeMHOro
HaBYaHHS y (i3ulli: MpoOJIEMHUM BHUKJIAJ MaTepianay, IOIIYKOBO-AOCHITHUIIbKUI
METOJT HABUYaHHS, CBPUCTUYHUN METO/I.

d. Cydacui TexHomorii HaBuaHHi (i3ukn. TexHOIOrII KOOMEPAaTUBHOTO
HaByaHHsA. STEAM — TexHouorii Ta IHTErpoBaHe HaBYaHHS.

6. dopmu opranizailii HaB4aHHs. JlucTaHiiiiHe Ta 3MiIIaHe HABYaHHS.

7. Tunum ypokiB 3 ¢i3uku (acTpoHOMIi) Ta iX CTpyKTypa. BuMoru a0 cydacHoro

ypoky ¢i3ukn. Hecranmaptai ypoku 3 ¢izuku. [ligroroBka BUHTENS 10 YPOKY
¢izuku. Peamnizaliis KOMIIETEHTHICHO 30piEHTOBAHOTO, iSUTbHICHOIO Ta OCOOHUCTICHO
30pIEHTOBAHOIO MiJIXO/IIB HA YPOKaX.

8. HaBuanbHuil (I3MYHUI E€KCIIEPUMEHT, HOro CTPyKTypa 1 3aBlIaHHA. Buau
IIKUTBHOTO (PI3UYHOT0 €KCIepUMEHTY. JleMOHCTpamiiiHuii eKCIepUMEHT 3  (Di3UKH.
MeroauyHi 1 TEXHIYHI BHMOTH 10 Horo mpoBeaeHHs. OpraHizaiis 1 MeTOAuKa
MPOBEJICHHS JIa0OpaTOpHUX 3aHATh 3 (G3uku. TumoBe oO0ManHAHHSA (PIZUYHOTO
KaOiHeTY.

Q. 3amaui 3 izuku. Knacudikamis 3amad 1 METOIMKH IX pO3B’sSA3yBaHHS.
Meronyuka HaBYaHHS Y4YHIB PO3B’sA3yBaHHIO 3aja4y. KOMIIETEHTHICHO 30pI€HTOBaHI
3aBaaHHs. 3aBnaHHsa PISA.

10. KonTponb 3HaHb 1 BMIHb Y4HIB 3 (i3uku Ta acTtpoHomii. OCHOBHI BUIU
MEJarori9HOr0 OI[IHIOBAHHS: MOTOYHE, TeMaTWYHE, CEMECTPOBE, piuHe, Jep’KaBHA
nigcymkoBa arecrartis (JIITA), 3oBHimmHe He3anexHe omiHoBanHs (3HO). Meroau
KOHTPOJIIO 3HaHb, YMIHb 1 HABUKIB YYHIB.

11. TlozakimacHa poGoTa 3 (i3MKH Ta acTpoHOMIi. 3MicT 1 (GopMH MO3aKJIACHOI
pobotu 3 Pi3uku. ['ypTok sk ocHoBHa (opma mo3akiacHoi poOotu. Opranizaiis



camocCTiiHOi poOoTH yuHiB 3 ¢i3uku. Opranizaiis 1 METOAUKA MPOBEACHHS EKCKYpCii
3 ¢izuku. BipTyanpHi eKcKypcii.

12. Imxmo3mBHa ocBiTa. JluTMHA 13 OCOONMMBUMH OCBITHIMH TOTpeOamu.
VYuiBepcanbuuii guzaiiH cepenoBuma. Ilonstrss 0e30ap’epHocTi. [HaMBIAYyanbHA
nporpama po3BUTKY . MonudikoBaHa Ta aganToBaHa nporpama.

13. ®i3uyHui Ta aCTPOHOMIYHMM CKJIAJIHUK OCBITHBOI ramy3i [Ipupoguudl HayKu.
Oco0nuBOCTI BUBUEHHS MUTAHb 3 ACTPOHOMI1 y 0a30Bi1il 3araJIbHOOCBITHIN LIKOJII.
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