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IHOACHIOBAJIBHA 3AIIMCKA BCTYIIHOI'O ®AXOBOI'O BUIITPOBYBAHHS

VY mporpami BcTynHOro ¢axoBoro BUIPOOYBaHHS BPaxOBaHO, L0 KypC 3arajibHoi (i3uku
BU3HAYa€ (YHIAAMEHTAIbHY MIJATOTOBKY MAUOYMHb020 6uumesns @Qi3uKu cepeoHboi WKOJU.
OcobsnBa ponb (Pi3UKM BU3HAYAETHCA, HEpII 3a BCE, CAMUM IIPEIMETOM BHUBYEHHS, B SKOMY
PO3KpHUBAETHCS 3MICT Martepii 1 gopm Ii pyxy, mpocTopy 1 yacy K (GopMm ICHyBaHHS MaTepii,
B32€MO3B'SI3KY 1 B3a€MOIIEPETBOPIOBAHOCTI BU/IIB MaTepii 1 pyXiB, €HOCTI MaTepiaJbHOIo CBiTy. B
[bOMY TOJISITa€ Ba)KJIMBE METOAOJIOTIYHE 1 CBITOIVISIHE 3HAUYEHHSI BUBYEHHS 3aranbHoil Qizuku. Ha
OCHOBI BUBUYEHHS KJIACHMYHOI 1 KBAaHTOBOI (Di3UKH, 3aCBO€HHS (Pi3MUHUX Teopid, pyHIaMEHTaIbHUX
MOHSATH 1 O3HAYCHB (DI3UYHUX BEJIMYHH, 3MICTY MOJIeNIeH, 3aKOHIB, MPUHIIUIIB, (HOPMYETHCA ITLTICHA
cy4acHa (i3U4YHa KapTHHA CBITY.

B nporuieci BUB4EHHSI 3arajibHO1 Ta TEOPETUYHOI (PI3UKH CPOPMYETHCS YSIBIECHHS MPO Te, 110
y3arajbHIOI04i Teopii 0a3yloThCS Ha BEIMYE3HOMY EKCIIEPUMEHTAIbHOMY MaTepiani, SKuH
3100yBa€THCS, 30KpeEMa, Mparelo BUCHHX; M0 (Pi3HKa € OCHOBOIO Cy4aCHOIT TEXHIKM 1 TEXHOJIOTIH;
mo ¢i3UYHI METOIU AOCHIIPKEHHS IIMPOKO BHKOPHCTOBYIOTBCS B aCTpOHOMIi, Ximii, 06ioJorii,
METEOPOJIOTii, TeoJorii Ta B IHMIMX Tairy3sX. Pa3oM BUXOBaHHSM y CTY/ACHTIB IOBard A0 HAYKH
NOBUHHA Ma€ 1 ToBara J0 BUEHUX. BaximBo, mo0 CTYZEHTH caMe MeJaroridyHuX BHUIIHUX
HaBYAJIbHUX 3aKIaJiB YKpaiHM 3HaIM PO BHUAATHUX YKPAIHCBKUX BUYEHMX-(I3MKIB, OCHOBHI
HampsAMU X HayKoBOI MiSUIBHOCTI 1 HaykoBi 3100yTku. Ilporpama BCTymHOTO BHIIPOOYBaHHS
CKJIQJIa€ThCSA 13 UTAHB, 1[0 KOHTPOJIOIOTh 3HAHHS:

1. I3 okpemux posainiB ¢izuku, a came: «Mexanika», «MonekymnsapHa Qizuka», «Enexrpuka
1 MaraeTu3my, «OnTukay, «ATOMHa 1 saepHa Gi3uKay.

2. 3aranpHuX npo0ieM (izuku

3. Bminns po3B’s3yBaTH ¢i3U4HI 3a7a4i.

[lporpama ckmageHa Ha OCHOBI THUMNOBOI mporpamu 3 (i3UKd IS HEeAaroriyHux
YHIBEpCUTETIB YKpaiHW, 1 HpHU3HAUYCHA JJI1 BCTYMHOTO (axoBOro BUMPOOYBaHHsS Ha 3700yTTS
OCBITHBO-KBaTi(piKaIliffHOTO piBHSI «0akamaBp» Ha 0a3i Ha 0a3l1 3100yTOro OCBITHBO-
KBaM(IKaifHOTO PIBHS  MOJIOAINIOTO  CIEIiallicTa/OCBITHRO-MIPO(DECIMHOTO  CTYIEHS
(haxoBOro MoJIOAIIOr0 OakanaaBpa/OCBITHBOIO CTYMEHS MOJOJIIOr0 OakajgaBpa MpH BCTYII
JI0 HalllOHAJIBHOTO TelaroriyHoro yHiBepcuteTy iMmeHi M. 1. JlparomanoBa.

KPUTEPII OLIIHIOBAHHS 3HAHb ABITYPIEHTA HA BCTYIIHOMY ®AXOBOMY

BUITPOBYBAHHI
3a wKanomw Busznauennsa Xapakmepucmuka 6ionogioeii adimypiecnma
yHieéepcumemy HA RUMAHHA MEOPEMUUHO20 HA RUMAHHA RPAKMUYHO20
3micmy 3micmy
0-99 6anu Hu3sbkuit AOGiTypieHT He ycBimoMIIIoe 3MicTy |OOCAT po3B'sa3aHHX 337249 <
NUTaHHS Ollery, ToMy Horo 50%. Y abiTypieHTa BiACYTHS
BIIMOBIAb HE Mae MIPOCTOPOBA ysiBa, HEOOX1THA

0e3rmocepeTHHOT0 BIAHOIICHHS 10 |JI PO3B'I3yBaHHSA 3a/adi.
rocTasiieHOro nutanisa. Hassna
MOBHA  BIJICYTHICTb  YMIHHS

MipKyBaTH.
100-139 3aoosinpuuii  |Binnosiai Ha MUTaHHSA OLIETY OOcsr po3B'sa3aHuX 3a1a4 y
Ganie HOCSITh (dbparmenTapHuit mexax 50-75%. AbitypieHT
XapakTep, XapaKTepU3YIOTHCS  |MTOTAHO BOJIOJI€ TpadiayHIMHU
BIITBOPEHHSM 3HaHb Ha PiBHI 3aco0aMu BiJITBOPEHHS

3anaM'ATOByBaHHsA.  AOITYPIEHT |MPOCTOPOBHMX BIIACTUBOCTEH
IIOBEPXOBO  BOJIOJIE€ YMIHHAM  |[IPEAMETIB HA IUIOIIMHI
MIpKyBaTH, HOro  BIiAMOBIi
CYIPOBOKYIOTHCS APYTOPSIHUMU




MipKYBaHHSIMH, IKI  1HKOJHU
HE  MaroTh 0e3MocepeIHbOTO
BIIHOIIEHHS JI0 3MICTYy 3alTUTaHHSI.

140-169 Jlocmammuinn |Y BIANOBIAAX HA NUTAHHA O6csr MIPABHIILHO
oanie OleTy JOMYCKalOThCS JIESKi po3B'a3aHux 3amgad >75%.
HETOYHOCTI  a00  MOMMIIKU Pesynmprar  po3B'sa3yBaHHSA
HEMPUHIIMIIOBOTO  XapakTepy. |3aJadl  MICTHTh  OKpeMmi

AOGiTypieHT JIEMOHCTPYE HETOYHOCTI 1  HE3HayHl
PO3yMiHHS HABYAJILHOTO MOMHUJTKH.

Marepiaqy Ha piBHI aHaji3y

BJIACTUBOCTEH. [TomiTHe

MparHeHHs abiTypieHTa JIOT1YHO
PO3MIpKOBYBATH TPHU BiJIMOBiI HA
MMUTaHHY OljIeTa.

170-200 Bucokuii AOITypieHT J1a€ TIOBHY 1 Oo6csr MIPAaBHIILHO
oanie pPO3rOpHYTY  BIANOBiAL Ha po3B'azanux 3amady =100%.
nutanHsa Ounety. Moro Binmosini  |KokHa po3B'sizana 3amada

HAaBUYaJBLHOTO MaTepially Ha MOsICHEHHsAM. AQITypieHT 0e3
piBHI aHaNi3y 3aKOHOMIPHOCTEH,  |[IOMMJIOK BIITBOPIOE
XapaKTEePU3YIOThCS  JIOTIYHICTIO 1 [IPOCTOPOBI BIACTUBOCTI
MOCITITOBHICTIO CY/I)KEHB, 0e3 NpeIMEeTiB Ha IJIONINHI
BKIIIOYCHHSI ~ BHIIAJKOBHX 1
BUIAJJAHHS ICTOTHHUX 3 HUX.

OuiHiOBaHHS PiBHA 3HaHb a0ITYPIEHTIB MPOBOAUTHCSA KOKHHUM 13 WICHIB MPEeAMETHOI KoMicii
OKpPEMO, BIJIMOBITHO J0 KPHUTEPIiB OIliHIOBAaHHSA. 3arajdbHUN Oan OIIHIOBaHHS pIBHA 3HAaHb
abiTypieHTa BHBOJHMTHCSA 3a pe3ydbTaTaMd OOTOBOPEHHS YJICHAMU KOMicii OCOOMCTHX OI[IHOK
BiMOBiIeH a0iTypieHTiB. bamu (OIIHKK) BCTYMHOrO (axoBOr0 BHUIPOOYBAHHS BHTOJIOUIYOTHCS
TOJIOBOIO IpeAMETHOI Komicii yciM abiTypieHTaM, XTO NpHIMaB y4acTb Yy BUIIPOOYBaHHI Miciis
3aKiHYEHHS ICTIHUTY.

KPUTEPII OIHIOBAHHSA CIIIBEECIIH
daxoBa KOMiCisl aHami3ye pe3ynbTaTh CHIBOECIIM METOAOM EKCHEPTHOI OINHKK i
KOJIETIaIbHO MPUHMAE PILIEHHS: PO «PEKOMEHOBAHO 10 3apaxyBaHHI» a00 «HE PEKOMEHI0BAHO
JI0 3apaxyBaHHS», 3 ypaxXyBaHHAM CHiBOeCiiM 3 MOBH (YKpaiHCHKOi, pOCIHCHKOT).

3MICT ITPOI'PAMH ®PAXOBOI'O BUITPOBYBAHHA

®PI3UKA

1. ®izuka sk Hayka mpo mpupoay. Ilpenmer, meronu 1 3aBHaHHA KJIacHYHOT (Pi3UKH.
V3aranbHeHH 1CTOPUYHUEN OrJsa PO3BUTKY (izuku. Di3uyHi BETWYMHU Ta iX BUMIPIOBAHHS.
Cucremu ouHUIb. PO3MIpHICTD (DI3MUHUX BEIUYHH.

2. JluHaMika MarTepiajibHOI TOYKH Ta MOCTYNAJBHOIO PyXy TBepAOro Tija. 3aBIaHHS
nuHamiky. [lepmmii 3akon Hetotona, iioro npossu. [HepiianbHi cucTeMu BiutiKy. MexaHiuHa cuia.
Cumu B mpuponi. dyHaaMeHTaIbHI B3aemoii. [pyruit 3akon nuHamikk. Maca 1 ii BUMIprOBaHHS.
AIWMTUBHICTH 1 3aKOH 30epekeHHs MacH. TpeTid 3aKkoH MuHaMikH. IMmynbc. 3akoH 30epekeHHs
iMmynbcy. MexaniuyHa po6Oota. Iloryxnicte. Enepris. 3akoH 30epekeHHs €Heprii B MEXaHilli.
3acTocyBaHHS 3aKOHIB 30€pEXXEHHS /10 IPY>KHUX 1 HEMPY)KHUX yAapiB. Pyx Tina i3 3MiHHOIO Macoro.
Piassnas Memepcebkoro 1 LlionkoBcekoro. PeaktuBHU pyx. BHECOK yKpaiHCBKMX YYEHUX Y
PO3BUTOK KOCMOHABTUKU: pobotn Kubansunya, Kongparioka, KoponwoBa, SIHremns ta iH.

3. Jlunamika o0epTajbHOro pyxy. OCHOBHE pIBHSHHS JWHAMIKH OOEpPTaIbHOTO PYXY
TBepaoro Tima. Ilapa cui, moment mapu. Teopema lllteitHepa. PiBHsiHHs MomeHTiB. Kinetnuna
eHeprig 00epTaJbHOIO pyXy Tina. 3aKOH 30€pe’KeHHs MOMEHTY IMIYJbCy TBEpJAOro Tijia 1 Horo
HACITIJIKH.

OOepranHs TBEpPHOrO Tijla HABKOJO HEPyXoMoi Touku. BinbHi oci oOepranHs. [ipockor.
YMoBH piBHOBaru TBepAoro Tinia. Buau piBHoBaru. LieHTp Baru i eHTp Macu.

CBiIYaTh NP0  PO3YMIHHA CYIPOBOAKYETHCS [PYHTOBHUM




Heineprianbni  cucremu Bigniky (HICB). Cunm imepuii. Cunm  iHepuii 'y pyxomux
HEIHepIIAIbHUX CHUCTEeMaXx, siKi pyxaroTbcs moctynanbHo B HICB, siki piBHOMIpHO oOepTaroTbes.
Cuna Kopiomica. IIposiB cun inepuii Ha 3emiui. MastHuk ®yko. OCHOBHI 3aKOHHM 30€peKeHHS B
MeXaHir.

4. Mexanika pigun. IneansHa piguna. CranioHapHHNA pyX piAvHU. PIBHSHHS HEpO3pUBHOCTI.
PiBustauas bepnymni. ®opmyna Toppivernti. Peakuist piivHu, 110 BUTIKAE.

Pyx B’sa3koi pinunu. @Dopmyna Ilyaseins. Jlaminapna 1 TypOynentHa Teuii. Ywucno
Pelinonnnca.

5. MoJaekyasipHo-KiHeTH4YHa Teopiss rasiB. OcHoBHi monoxkeHH MKT pedoBunm Ta ix
eKCIIepUMEHTAJIbHEe O0TpyHTYBaHHSA. CrnenudivuHICTh aTOMHO-MOJIEKYJISIpHOT (OpMHU pYyXy Marepii.
TepMonuHaMiYHHIA 1 CTATUCTUYHUNA METOJM BUBUEHHS MaKpOCKOMiYHHX cucTeM. OCHOBHI (i3ndHi
BEJIMYMHU MOJICKYJsApHOT (i3uku. [meanmpuuii ra3. OcHoBHi monoxkeHHs MKT igeanpHOro rasy.
Meton moaenbHuX Tinote3. Tuck ra3y. OcHoBHe piBHsiHHA MKT ineanbHoro rasy. Temmeparypa.
MoutekynsspHO-KIHETUYHE TIyMaueHHS THCKY 1 TemmnepaTypu. Crama bonsiiMana. BumiproBanHs
temnepatypu. lllkanu temnepatyp. PiBHsHHA cTany imeanbHoro rady (Knaneiipona-Menneneea).
lNazoBi 3akonu. 3akoH ABorampo. Cywmim imeaqbHUX Ta3iB, 3akoH JlanpToHa. YHiBepcabHA
(MomsipHa) Ta3o0Ba cTaa.

6. Posmogini MakcBessia i MakcBessia —boabimana. IlIBuakocTi ra30BMX MOJIEKYN Ta iX
umiproBanHs. Jocmin [tepra. [loHaTTs mpo cratucTrdHmid po3monit. DyHKIs po3noairy. Posmomin
MOJICKYIT 3a MBUIKOCTAMU MakcBemna. bapomerpuuna dopmyna. Posmomin bonbiivana. Ctatuctianuit
posmonin MakcBemna-boneiiMana. ExcriepuMmeHTanbHe BU3HAUeHHS 4mcia ABorajapo. IIoHSATTS mpo
(dyKTyarti.

7. Peanabni ra3u i pinmnmn. PeanbHi ra3u. BigxwiieHHS BIIAaCTUBOCTEH pealbHUX Ta3iB BiJ
3aKOHIB i/lealbHOTO Ta3y. ExcrepuMeHTanbHI 130TepMu peanbHuX rasiB. CHIM MiDKMOJCKYISIPHOT
B3aeMoil B razax. PiBusHHs Ban-nep-Baanwca i1 ioro amamis. IlopiBHsHHS i30TepMm Ban-mep-
Baanbca 3 excnepuMeHTaabHUMHU 130TepMamu. KpuTHuHMIl cTaH. 3aKkoH BIJMOBIHUX CTaHIB.
Buytpimas eHeprist peambHoro rasy. Edexkr JDxoyms-Tomcona. 3pipkeHHS ra3iB i oaepikaHHS
HU3BKUX TeMmieparyp. KpioreHHa TexHika. 3arajbHi BJIACTHUBOCTI PIAMH, CTPYKTypa piAMHU Ta
BractuBOCTI Boau. [loBepxuesuii map. [losepxueBuii Hatsr. @opmyna Jlamnaca.

8. Ilepmmii 3ax0oH TepMoauHaMiku. [lepunii 3aKoH TepMoMHAMIKU. 3aCTOCYBaHHS MEPILOTO
3aKOHY TepPMOJWHAMIKH 10 i3omporieciB. PiBHsHHs Pobepra Maiiepa. Po3moain eneprii Mojiekyn 3a
CTYMEHSMHU BUTBHOCTI. TeIoeMHICTh ieanbHOro razy. Aniabatauii nporec. PiBusuusa Ilyaccona.
[onitponuuii npouec. ['padiune npeacTaBieHHs 130MIPOLIECIB.

9. Jlpyruii 3akoH TepmoaumHaMmiku. OOopoTHiI 1 HeoOopoTHi mpouecu. KosoBi mpouecu
(uuxmu). Huxkn Kapuo Ta #oro koediieHT KopucHoi nii. Jlpyruii 3akoH TepMOJAMHAMIKU.
dopmynroBanHsi Kmaysiyca — Tomcona. Teopema KapHo. 3BeneHa KiIbKICTh TEIUIOTH. HepiBHICTH
Knaysiyca. Ilonarrs npo entponito. CTaTUCTHYHE TIIYMAUy€HHS IPYroro 3aKOHY TEPMOJAMHAMIKH.
Tperiil 3aKOH TEPMOTUHAMIKH.

10. TBepai Tina. Kpucraniuni 1 amopdHi Tina. XapakrepucTuku KpucrtamiB. Cuiu 3B’S3KY,
nedeKTH B KpucTaiaax. MexaHi4Hi Ta TEIUIOB1 BIACTUBOCTI TBEPAUX Til.

11. ®a3oBi nepexoam. Ilonsarts ¢da3u. Da3oBi mepexonu MEPIIOTO Ta IAPYroro pPoJiB.
PiBHoBara piauau 1 napu. BumapoByBanus. PiBuanus Kunaneiipona-Knaysiyca. CyGumimaris,
IJIABJICHHS Ta KpuUcTamsamis TBepaux Tiul. [iarpamm ¢a3zoBoi piBHoBaru. [loTpiiiHa TOYKa.
MertacTabinbHi ctanu. [IoHATTS PO KBAaHTOBI PiIMHM.

12. Enexkrpocratuka. Enexrpuunuii 3apsan. Bzaemonis ToukoBux 3apsaiB. 3akoH Kyrona.
Enextpuune mone. HanpykeHicTs 1 moreHmian enxekrpuuHoro mons. Teopema [aycca. PiBHsSHHA
[Tyaccona. Enextpuuna emnicts. Kongencaropu.

13. HocTilinnii eJekTpu4Huii cTpyM. Enextpuunuii ctpym. Cuna ctpymy, FyCTHHA CTPYMYy.
PiBusinaa HemepepBHOcTi. 3akoH Owma. EnexrpopymriiiHa cuma. 3akon Oma [Jis MOBHOTO KOJIA.
PoGora i motyxHicTs. 3akon Jlxxoyns-Jlenua. Enexrpuune xomno. Ilpasuna Kipxroga.

14. EaexTponpoBiaHictb TBepaux Tija. [IpoBiIHHMKHW, HAMBIOPOBIAHUKHA 1 ICJIICKTPHUKH.
Enexrtpuunmii ctpyMm y Metanax. EnexkTponHa Teopis MetaniB. KBaHTOBa Teopisi MeTainiB.
EnextponpoBinHicTh  HaMIBNPOBIAHUKIB. 30HHA  TEOpis  MPOBITHOCTI  HAIIBIPOBIIHHKIB.
3acTocyBaHHS HaliBIPOBIIHUKIB.



15. Eaextpuune moje B Aienekrpukax. [lienekrpuxu. [lonspHi 1 HEMONSApHI MOJIEKYIH.
Binmbni 1 3B’s3ani  3apsiam.  [lomspusariss  mienekTpukiB. JlieekTpudHa TPOHUKHICTH 1
CHPUHHATIUBICTh, BEKTOp eJeKTpuuHOro 3mimieHHs. Henomspui gienextpuku. Ilomsipi
nienekTpuku. EnexkTpuuHe mosie Ha Mexi JaBOX mienekTpukiB. CerHeTtoenekTpuku. Enexrpern.
[T'e30enexkTpuKu.

16. Ctpym B eqektpodirax. Enexrponitu. Enexrponitnyna aucoraiis. EnekTponpoBinHICTh
eslekTpomiTiB. 3akoH Owma nans enextponiTiB. Enexrtponi3. 3akonn ®apanes. XimiuHi prepena
cTpyMy. Bukopucranss enekTpodisy.

17. Enexkrpuunuii cTpyMm y rasax. [Iporecu ionizamii ta pexkomb6inamii. Hecamoctiiinuit
po3psn y razax. CamocTiitHu# po3psy y ra3zax. BoiabT-amnepHa xapakTepUCTHKA Ta30BOTO PO3PSAY.
Buau pospsanis (Timirouuii, ayroBui, ickpoBuii, kopoHHui). brmuckaBka. IToHATTS mpo muasmy.
Buxopucranss razoBux pospsais. Katomxi mpomeHi.

18. MarnitHe mnose. MarHiTHa B3aeMonis CTpyMiB. 3akoH Awmmepa. MarHiTHe moie
€JIEKTPUIHOTO CTpyMy. IHIYKIlA 1 HampyXeHiCTh MarHiTHOTO mois. 3akoH bio-Casapa-Jlamnaca.
MarHiTHe 1ojie MpsMOTo, KOJIOBOTO 1 COJEHOIAHOTO cTpyMiB. KOHTYp 31 CTpyMOM y MarHiTHOMY
noJti. MarHiTHAN MOMEHT CcTpyMy. [lis €JIeKTPHUYHOTO 1 MAarHiTHOTO OB HAa pyXxoMuii 3apsa. Cuna
JlopeHna. MarHeTukn Ta IX HaMmarHideHictb. HampykeHiCTh MarHiTHOro mojs. MarsiTHa
CIIPUIHATIMBICTD 1 MAaTHITHA MPOHUKHICTh MarHeTHKiB. Jlia-, mapa i hepoMarHeTHKH.

19. Enexrpomarnitia inaykuis. Jlocnigu @apanes. Enextpopyiriitaa cuna iHAyKIi. 3aKoH
enexkTpoMarHiTHoi iHAykmii Papanmes 1 mnpaBuwno Jlenna. BuxpoBi crpymm. CkiH-edekT.
Camoinaykuist 1 B3aeMoinaykuisi. Exextpopymriiina cuna camoinaykmii. [napyktuBnicTs. Enepris i
I'YCTHHA eHeprii MarHitHoro noJist. [IpuHIun po6oTH KOIMBaIBHOIO KOHTYpA.

20. EnextpomarniTne noje. Enexrpomarnitae none. Ctpym 3mimeHHs. PiBHsHHS MakcBeria
B IHTErpalibHIA 1 aAudepeHmianpHid dopMax, iX ¢izudyamid 3MicT. EnexTpomarHiTHI XBWIII, MOTIK
eneprii. Bekrop Ymosa-IloiinTinra. [Ipuamumn pagio3s’s3ky. [lkana enekTrpoMarHiTHUX XBUIIb.

21. Intepdepenuiss cBiTaa. HakmamanHs CBITIOBUX XBWIb. [IpUHOHMI Ccynepno3uilii.
KorepentHicts. MeToau cnioctepekeHHs iHTepdepeHii B ontuii. [HTepdepeHIiist B TOHKHUX TUTiBKax
1 miuacThHaxX. 3acTocyBaHHs iHTepdepeHLii B Haymi 1 TexHiui. Poboru ykpaincekoro ¢izuka O.
Cwmaxkynu. [HTepdepomerpu.

22. Mndpaknisa cBitaa. Ssume nudpaxuii. [punnun Ioiirenca-®penens. 3oun dpenens.
Hudpakuis Ppenenst i Opaynrodepa. Judpaxmis OpeHenss Ha Kpyriomy OTBOpi, Ha KPYIJIOMY
eKpaHi, Ha Kparo HamiBoOMexeHoro ekpana. Judpakuis Opaynrodepa Bia UIUIHHA, TPIMOKYTHOTO
Ta Kpyrioro otBopiB. HudpakuiiiHa rpatka. [dudpakimis peHTreHiBChbKUX mpoMeHiB. Dopmyrna
Bynbeda-bperra.

23. IMoasipu3anis ceitiaa. [lonspuszoBane 1 HemospuzoBaHe cBiTio. JliHiiHA, eTinTHYHA 1
kosioBa mosstpuzauis. Ilonspuzatopu 1 anamizatopu. 3akoH Mamoca. [lonsipuzanis cBiTia mpu
BiOMBaHH1 Bia aienektpuka. Kyt Bprocrepa. Ilonspusanis npu noaBiiHOMY MPOMEHE3aJIOMIICHHI.
ty4na anizorpomis. Edexr Keppa.

24. ®doroedext. Dotoenexrpuunuii edekrt. Jocmmkenns O.I'. CroneroBa. KBantoBa Teopis
doroedexry. PotoenemeHTH Ta iX 3acrocyBaHHA. CBITIO K MOTIK (oToHIB. DOTOHHA Teopis
cBiTia. Enepris ta imnynsc gortonis. Jocninu C.1. Basinosa. Tuck citia. Hocaiau [1.M. Jlebenena.
KopmyckynsapHo-XBUIBOBUH J1yalli3M CBITJIA.

25. TensioBe BUNpoOMiHIOBaHHsS. PiBHOBa)kHE BHUIIPOMIHIOBAHHS Ta HWOTO XapaKTEPUCTHUKH.
3akon Kipxroda. BunpominroBanHs abcomoTHO YopHOTo Tina. 3akoH Ctedana-bonbiiMana. 3akoH
3minieHHs Bina. Po3nosin eneprii y ciekTpi BUIPOMiHIOBaHHS a0COJIFOTHO YOPHOTO Tija.

26. OcHoBu kBaHTOBOI ontukM. Jludppaxiis enexkrpoHiB. XBwii ne bpoiinsa. ocniau
Hesicona 1 Jlxepmepa. CmiBBinHOIIEHHST HeBHU3HadyeHocTer ['eiizenOepra. OCHOBHI YSIBICHHS
KBaHTOBOT MeXaHiKu. XBUiIboBa GyHKUisA Ta 1 (isuunuii 3mict. PiBusuua peninrepa. KBantoso-
XBWJIbOBA KAPTHHA CBITY.

27. Slppa aromiB. [IpoToHHO-HeHTpoHHUI ckian sapa. OCHOBHI XapaKTEPUCTHKH sIIEp.
BrnactuBocti snmepuux cwi. SnepHi Mozaenmi. Mopenb supa ykpaincekoro ¢izmka JI.I. IBaneHka.
3aKoH paZioakTUBHOTO po3nany. Jozumerpis.

28. OcHoBu cneuniagbHoi Teopii BigHocHOcTi. [loctynatu Eitnmreiina. IlepeTBopeHHs
Jlopennia koopauHar i yacy. JlogaBanHs mBuaAKocTeld. CKOPOUCHHS TOBXKHHHM TiJIa Y 1 CHOBUIBHEHHS



yacy B PYXOMHX CUCTeMax. PensTHBICTCbKI 3akoHM MexaHiku. OCHOBM 3arajpHOi Teopil
BiIHOCHOCTI. [IpocTip 1 4ac y crienianbHil 1 3aranpHii Teopii BITHOCHOCTI.

29. EsnleMenTapHi YacTHHKH. 3arajibHi BIJOMOCTI IIpO eleMeHTapHi yacTuHKU. Knacudikamis
eJIeMEHTapHUX YacTUHOK. JlenTonu 1 anponu. Me3onu 1 6apionu. IIoHATTS mpo KBapKu.

30. CyyacHa ¢iznuna kapTuHa cBiTy. BeecBiT — ["anakTuka — 3ipku — IUIaHETH - PEUOBHHA —
TEMHa MaTepis — MOJIEKYJIM — aTOMH - €JEMEHTAapHI YacTUHKM - (yHAaMeHTaJbHI CKJaJ0Bi
MmaTtepianbHoro cBitTy. dynnamenranbHi B3aemoii. [IoHaTTS po equHi Teopii.

3ATAJIBHI IPOBJIEMHU ®I3UKU

1. Marepis 1 pyx, mpoctip 1 yac. MarepiaiabHa €IHICTh CBITY. B3a€M0O3B’s130K 3arajbpHOI 1
TEOPETUYHO1 (i3UKU Ta MIKUIBHOTO KypCy (Pi3uKu.

2. 3B’A30K (I3UKH 3 IHIIMMU HayKaMH Ta il pojb B IMI3HAHHI HAaBKOJUIIHBOIO CBITY. SKi
MOJKHA JaTH O3HAYEHHS MpeaMeTa (i3uka.

3. Enrpomisg Ta ii ¢izuunuii 3mict. «Teopis TeroBoi cMmepTi» BceecBiTy. OOrpyHTYBaHHS
HEMOXJIMBOCTI «TETI0BOi cMepTi BeeciTyy.

4. 3akoHu TepMoauHaMiku. Biunuii n1BUryH mepuioro poay. BiyHuil JBUTYH Ipyroro pony.
Teopema HepHcra.

5. Ilpo6nemu xmacuyHoi ¢izukn B KiHOI XIX 1 Ha mouatky XX cr. Binkpurrs
Pai0aKTUBHOCTI.

6. CtBopenns EnmreitHOM cremianbHOi Teopii BimHOocHOCTI. IIpocTip 1 4Wac y Teopii
BiJTHOCHOCTI.

7. Konnenis ganexonii 1 61u3bkoii B Mexanimi. [IoHSITTS «edipy» 1 1oro posib B MOsSICHEHHI
(bi3UYHUX SBHIL.

8. «YnwpTpadioneroBa karactpoda» - ¢i3uuHI OCHOBH 11 BUHHMKHeHHsA. Dopmyna Penes-
Jxinca. ®opmyna [lnanka.

9. 3akoHu 30epexxeHHs1 y MiKpocBiTi. DyH/1aMEeHTaNIbHI B3a€MOIT Y Bi3uIll.

10. Cumetpist mpocTopy 1 4acy Ta 3aKOHU 30epeeHHs B MexaHilli. Poib 3aKkoHIB 30epeKeHHS
y ¢izuri.

11. OcuHoBu cywacHoi ¢i3nuHOi kKapTuHH cBity. Di3munmii Bakyym. «TemnHa» matepis i
«TEMHAay EHeprisl.

12. ®i3uynHi Mozeni 1 X posib y BUBYCHHI (i3MKH (HANPUKIIAJ: MOJIEKYJISIPHA MOJENb Tasy,
MOJIeJIb A0COJIFOTHO YOPHOTO TiJIa, MOJIEIh TBEPAOTO Tija, SIK CYKYHMHOCTI OCIWJISITOPIB), 30HHA
MOJIeNIb TBEPAOro Tijla, MOJENb aOCOJIOTHO MPYXHOTO Tijla Ta IHIOI MOJENI aToMa Ta MOAEeNi
KpHUCTAJIB.

13. EBomtontist (hi3n4yHOT KapTUHU CBiTY Bif [anines-HpioToHA 10 CydacHUX JHIB

14. Po6otu L. [lymtos 1 iX posb y BIAKPUTTI X- MPOMEHIB.

15. OcHoBHi OHATTS HaHO]3uKK. CKaHYIOYH TyHEJIbHI MiKPOCKOTIH.

16. Metonu JOCTiIKEHHS 1 CHIOCTEPEKEHHS €JIEMEHTAPHUX YACTHHOK.

17. ®i3uka MpUCKOPIOBAUIB 3apsHKCHUX YACTUHOK, iX THITH.

18. EBoutrortist moHATTs Macu B (pizuiri. Maca i eHepris B Teopii BIITHOCHOCTI.

3AJAUI 3 PI3UKU

1. Bmsnaunmu crany [lmanka 1 poOoTy BHXOIy €NEKTPOHIB, SIKIIO BIJOMO, IO EJEKTPOHH, SKi
BUPUBAIOTBCS 3 METajly CBITJIOM JOBXKHHOK XBWII 136 HM, MOBHICTIO 3aTPUMYIOTHCS DI3HHUILIECIO
noteHIiamiB 6,6 B, a Ti, 1110 BUPUBAIOTHCS CBITJIOM JTOBKUHOIO XBHJI 65,2 HM - PI3HMIICIO TOTEeHITiaNiB 16,5
B.

2. TloBepxHi CKIISTHOTO KJIMHA YTBOPIOIOTH Mixk co0o0ro Kyt o = (,1. Ha kiimH nmajae HOpMaibHO J10
HOro moBepxHI My4OK MOHOXPOMAaTUYHMX NPOMEHIB, JOBKMHA XBWIb SKUX 0,5 MKM. BuzHaunTtu miHidHY
BIJICTaHb MK IHTEp(EPEHLIITHUMHU CMyTaMH.

3. Axymymarop 3 ejnekTpopyuniiHoro cwioro 10 B 1 BHyTpimHiIM omopom 1 Owm
3aMMKAEThCS HA PE3UCTOP 3 30BHILIHIM OMOpoM R, Ha sikoMy BUALISIETHCS MOTYXHICTH 9 BT. Busnauntu
PI3HUIIIO MOTEHLIATIB Ha KJIeMax aKyMyJsaTopa.

4. TInocko-omykia JiH3a BUTOTOBJIEHA 31 CKJa 3 MOKAa3HWUKOM 3ajoMuieHHS 1,50 Ta ONTUYHOIO
cwioo 1 anTp, NEXUTh Ha IJIOCKIM CKIIAHIM TUIACTHHIN OMYKJIOK CTOPOHOI BHU3. Pamiyc mepiioro
TeMHOro Kutblsl HetoToHa y Binoutomy cimii 0,5 Mm. Buznauntu 10BXHHY CBITJIOBOT XBUJI.



5. CumerpuyHa JBOOINYKIa TOHKAa KBapuoBa JjiH3a (N = 1,45) 3aHypeHa B piAuHY, IOKa3HUK
3aJIOMJICHHS sIKOi JIopiBHIOE 1,6. Pamiyc kpuBu3HU TMOBEpXOHb JiH3M 15 cM. Slke Oyme 30UTBIICHHS
300paKeHHsI TIPeIMETA, [0 MICTUTHCS B PiauHI Ha BiacTaHi 160 cM Big miH3U?

6. Conre mocekyHau BUITyckae eHepriro 1,08 10%° xBrron. Busnauntn 3miny Macu COHISI TIpH
mpomy. Uepes ckinbku vacy maca Conus craHoButume 0,9 mMacu Ha maHuil MOMEHT 4acy? Bmaxkatu
BuryckanHs COHITA PiIBHOMIPHHM, a HOTo Macy Takoro, 1o gopisaioe 1,97 - 10%kr.

7. CuHxpo}a3oTpoH Ja€ My4OK MPOTOHIB, MBUAKICTh AKHX 0,99c. Buznauutu: Macy MpOTOHIB;
3MEHIIICHHS PO3MIPIB MPOTOHIB Yy HAMPSMKY iX pyXy; 4Yac, 3 TOYKHA 30py 3E€MHOrO CIocTepiraya, IIo
BI/INOBI/1a€ iHTEpBaJTy Yacy B | ¢, BIAMIpSHOMY TOJIMHHUKOM, TOB'I3aHUM 3 IIPOTOHOM; KIHETUUHY €HEPTii0
MIPOTOHA.

8. ®okycHa Binctanb diH3u 20 cMm. Ha sikiif BifcTaHi Bif JiH3U Tpeba pO3MICTHTH TPEIMET, 100
Horo ysiBHE 300paxkeHHs1 Oys10 Ha BifcTaHi 40 cM Bi TiH3HU?

9. Ha gni mocyaMHU Wix LEHTPOM KpYIJioi HEMpo30poi IUIACTUHKH JiaMeTpa 2 CM MOMICTHIIN
TOUYKOBE JIxKepeso cBiTia. [locynnHy mocTynoBo 3alOBHIOIOTH BOJIOIO, IJIACTHHKA NP I[bOMY IUIaBa€ Ha
noBepxHi. [Ipu sKiit BUCOTI piBHS BOJM POMEHI MOYHYTh BUXOIUTH 3 BOAU?

10. B ypaHoBiii pyi BiTHOIIEHHSI KUTBKOCTI aToMiB YpaHy-238 mo kiiapkocTi atoMiB [ImroMOymy-206
JopiBHIOE 2,8. BU3HauMTH BiK 3pa3KiB py/iu, BBAKAIOYH, 1110 BECh CBUHEIb € KIHLIEBUM MTPOAYKTOM PO3MAIy
YpaHy.

11. O6urcnuTH 3HAYCHHS HAMPYKEHOCTI EJIEKTPHYHOTO TI0JISl Ha TepIIiii opOiti B atomi ['igporeny, a
TaKOK BIJTHOILICHHS CHJI KYJIOHIBCHKOTO MPUTSATAHHA 10 CUITH TSDKIHHS MIXK SIPOM 1 €JIEKTPOHOM.

12. OuiHuTH I €IEKTPOHA, SIKHI JIOKATI30BaHUM B 00JacTi po3MipoM |: a) MiHIMAJIBHO MOKITUBY
KiHeTnuHy eneprito, sxmo | = 10® cm; 6) BinHOCHY HEBHM3HAUYEHICTh NMIBUIKOCTI, SKIIO HOTO KiHETHYHA
eHeprisa gopiBHioe mopsiaxy 10 eB.

13. Ha TOHKMII CKISHHMIA KJIMH 3 KyToM 2° MaJIa€ HOPMAJILHO JIO0 TTOBEPXHI MOHOXPOMATHYHE CBITJIO.
BusHaunTy TOBXKUHY XBHIII CBITIIA, SIKIIO MOKA3HUK 3aJIOMJICHHS ckia 1,55, a Bigcranb Mix 1-10 ta 11-10
TEMHUMH CMYTamMH 3 MM.

14. B sAmmK 3 MCKOM, SIKHH BHUCHTh Ha MOTY3Mi MOBXHHOMO |, momamae kyias macoro 0,01 xr 3
mBuakicTio 800 M/c 1 3acTpsie B HbOMY. Maca sryka 3 mckoM S Kr. BHacniok ynapy Kyii SIMK BIIXUIUBCS
Ha kyT 30’ Bix BepTuKai. BusHauntn n0BKMHY MOTY3KH .

15. 'V noBiTpi masaroTh /Bi KYJIBKH 3 OJHAKOBOTO MaTtepialy Ta OAHAKOBOro paiiyca. OnHa Kyibka
Ma€ BHYTPIIIHIO TOPOXKHUHY. SIKa 3 KyJIbOK: CYLUIbHA UM KyJIbKa 3 MOPO’KHIHOIO BIaJIe HA 3€MITIO paHilie,
SIKILO BOHH MaJIAI0Th 3 OTHAKOBOI BUCOTHU?

16. B mocyauHi 3HaXoqUThCsA 030H mpu Temnepatypi 527 °C. Uepe3 neskuil 4ac BiH MOBHICTIO
MIEPETBOPIOETHCS HA KHCEHb, a TEMIIEpaTypa MpH oMY 3HIKYeThes 10 127 °C. Ha ckinbku BiACOTKIB MpHU
IIOMY 3MIiHHUTBCS THCK Ta3y?

17. 100 ogHakoBUX Kpamneib 3 OAHAKOBUM 3apsOM ( 3JIMBAIOTECS B OJIHY BEIHKY. Y CKUIBKH pa3iB
3pOCTe MOTEHIiaN Kparuii?

18. Kynbka macoro 0,2 Kr, mpuB's3aHa 710 3aKpIIUIeHOI JPYrUM KIHIIEM HUTKH JOBKUHOIO 3 M, OIUCYE
B TOPU3OHTAIBHIN TUTONIMHI KOJIO paaiycoM | M. Bu3HauWTH KUTBKICTh OOEpTIB KYJIBKH 32 CEKYHIY Ta
CHJIY HaTSTy HUTKH.

19. EnexTpoH i mo3uTpoH, 110 yrBOprHCcs 3 ¢oToHa 3 eHeprieto 20 MeB, matots y kamepi Binbcona-
Cko0enblHa TPaeKTOPIi OJJHAKOBHX pajiyciB Mo 3 cM. Bu3HaunTH 1HAYKIIF0 MarHiTHOTO MOJIS.

20. B mocymauni 00'emom 10 J1, HAMOBHEHY CyXUM TOBITPSM IPU HOPMAJIBHUX yMoBax (tuck 1,01
10°H/m™, Temnepatypa 0 °C), BBOAATH 3 T BOASHOI IAPH i HATPiBaIoTh MocyauHy 10 100 °C. BusHaunTt THCK
BOJIOTO TTOBITPSI B TIOCY/IMHI TPH ITUX YMOBaX.

21. TonuHHMKY, TEepio KOJMBAaHHA SKUX JOPIBHIOE | C, HAa TOBEpXHi 3eMil iyTh TOYHO. B sikomy
BUIIA/IKY TOJMHHMK OUIBIIE BiFcTaHEe 3a 100Y: SKIIO Horo miaHaTH Ha BucoTy 200 a0o >k OMyCTUTH Y IIaXTy
Ha 200 m.

22. SIky poOoTy MOTpiOHO BHKOHATH, MO0 KparuiMHy BOgU Macoro 1,0 T po3apiOHMTH Ha KparuTMHU
paniyca 50 Hm?

23. IIpu enekTposmi3i BOAM Yepe3 BaHHY IMPOTATOM 25 XBWIMH MPOXOAMB CTpyM cuior 20 A. Ska
TeMIiepaTtypa KHCHIO, IIO BHIUIMBCS, SKII0 BiH mepedyBae B o0'emi 1 1 mig tuckom 310 klla?
EnexTpoximiunnmii expiBaneHT kucHio K = 8,29 - 108 kxr - Kk, VhiBepcanbHa rasosa crama R = 8,31 JIx -
moms L+ K1,



24. Jlo crem nidra, M0 PYXaeTbCsi BEPTUKAIBHO Bropy 3 npuckopeHHsm 0,98 m/c, mpukpirieHo
NPY>KUHHAN THHAMOMeTp. Ha pyXMHHOMY TMHAMOMETp1 BUCUTh TATapel Macoro 1 kr. SIKy cuity mokasye
CTpijKa JuHamMomeTpa?

25. Tpoc BUTpUMYE TifBilIeHy Macy Oe3 po3puBy B 1 T. 3a sKWii HaWMEHIHMI Yac HA HHOMY MOXKHA
ATy 3 TmouHn 80 M BaHTax Macoro 800 Kr, pyXarouu Horo rmo BepTHKAJI.

26. TIpoBozka 3 MaricTpaii B OyIHHOK 31iiicHeHa mpoBigHuKoM oropom 0,5 Om. Hampyra B marictpai
ctana i nopiHioe 220 B. flka MakcMMalibHa JIOIyCTHMA MOTYXHICTh €HEprii, sIKa CIOXKUBAETHCS B OYIUHKY,
SIKIIIO HAIIPYTa Ha MPHJIaJiaX He TIOBWHHA CTIJaTH HIbK4e, HiXK 110 210 B?

27. V yr6ombHuit M'sd, 06'eM aKoro 3,4 1M, HAHITAIOTH TIOBITPA 3a IOMOMOTOIO Hacoca. SIKHii THCK
BCTAaHOBUTHCS B Kamepi M'sua micist 50 kadaHb, SKIIO MPU KOKHOMY ITMKJII PoOOTH Hacoc 3abupae 3
HABKOJIMIIHKOTO cepenopua 100 v mosiTps npu HOpMaTbHOMY aTMochepHOMy THCKY? T = const.

28. MarneHbKa KyJbKa paztiycoM Fo= 1 cM 3 TIOBEpXHEBOIO I'YCTHHOIO 3apsiTy o= 16MKKI/M? TOpKHYIach
BHYTPIIIHBOI TTOBEPXHI MOPOXKHHUCTOI He3apsypkeHoi MetaneBoi Kymi giamerpa d = 50 cm. Busnaumtu
MIOBEPXHEBY I'YCTHHY 3apsy BEJIMKOT KyIi.

29. HeckiHYEHHO JIOBI'Mi MpSAMHUKA TPOBITHUK 31 cTpyMoM / Mae memmio pazaiyca R. Iewis nexuTs y
TUTOIIVHI, MEPHNCHAUKYISIPHINA 10 MPOBITHUKA. BH3HAUMTH HAINPYXEHICTh MarHiTHOTO TOJII B IEHTPI
KUTBIIS.

30. EnextpoH BimiTaE B OJHOPITHE MArHiTHE IMOJI€ TMEPHEHANKYISIPHO 10 cuiioBux JiHiA. [IIBHKicTh
enektpona v = 4 - 10’ wm/c. Iamykiis MarsitHoro monst B = 10° Tn. YoMy AOpiBHIOE TaHTeHIianbHE
IPUCKOPEHHS €JIEKTPOHA B MarHiTHOMY MOJi?

Jus miabroBux KaTeropi ocid, AKMM HAJAHO MPABO CKJIAJATH BCTYNHI BUNIPOOYBaHHS
(ocodu, mo norpedyTHL 0CO0JMBHX YMOB CKJagaHHs BunpodoyBanb) B HIIY imeni
M. I1. IparomanoBa 3a pimenHsam I[IpuiiMaiabHOi KOMicii CTBOPIOIOTHCH 0CO0JUBI YMOBH
AJIs1 MPOXO/KEHHS BCTYITHUX BUNPOOYBaHb.

CTPYKTYPA BUIETY BCTYIIHOI'O ®AXOBOT'O BUITPOBYBAHHAA

HauionanbHuii nenaroriunumii yniepcuret imeni M.I1./[paromanoBa
PakyJbTeT MATEMAaTUKH, iHpopMaTuKH i pizuku

Ocesimuvo-keanigikayitinuil pisens.: «baxanaspy
T'anysv 3uanw: 01 Oceima / [ledazozika Bcerynne daxose
Cneyianvnicmo: 014 Cepeons ocsima (Dizuka) BUINIPOOYBAHHS
Ha 6a3i OKP: «Monoowuii cneyianicmy,

OIIC: «Daxosuii Mor00wUll bakaiaspy,

OC:: «Monoowuti bakanasp»

Ex3amenaniiinuii oijer Ne 7

1. OcHOBU MOIEKYISIPHO-KIHETHYHOT Teopii. OCHOBHI MOJOXKEHHSI MOJEKYISIPHO-KIHETUHYHOL
Teopii OynoBu pedoBuHH. Mojens igeansHoro razy. OCHOBHE DPIBHSHHS MOJIEKYJISPHO-
KiHETHYHOI Teopii rasis. TUck 1 Temnepartypa 1/1ealbHOr0 ra3y 3 TOYKH 30py MOJIEKYISPHOT
teopii. Po3nonin MakcBenna. XapakTepHi HMIBHAKOCTI MoJiekysl. Posnonin Bonbsimana.
bapomeTpuuna gpopmyna.

2. 3akoHu 30epekeHHs y MiKpocBiTi. DyHIaMeHTaIbHI B3aeMOIT Y (Qi3uIli.

3. Alic6epr mmaBae B Mopi, BucTynaouu Ha 150 m® Hax nmoepxHero Boau. BusHauntu 06’ em
IT1JIBOJTHOT YaCTUHM aiicOepra.

3ameeposceno na 3acioanni IHpuiimanvnoi komicii HITY im. M. 11. /l[pacomanosa

[Tpotokoin Ne 3 Big «3» Oepesnst 2022p.

TI'onosa ¢haxoeoi komicii Ilpayvoseumuir M.B.
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