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I. 3BAT’AJIBHI ITOJIO’KEHHSA

(daxoBe BcTynmHe BUIMPOOyBaHHS 3a creniaapHicTIO 104 «®Di3wka Ta acTPOHOMIS»
(ocBiTHa nporpama «®izukay, cnienianizanis «Teoperuuna ¢izukay) mnependadeHo IIpaBunamu
npuiiomy 10 HamionansHoro yHiBepcurery «KneBo-MorunsiHcbka akagemisi» B 2018 p. mis tux
abiTypi€eHTIB, K1 BCTYNAlOTh HAa HABYAHHS I 300yTTS CTYIIEHS MaricTpa.

daxoBe BCTynmHEe BHUIPOOYBaHHS 3a cnemianpHIcTIO 104 «®Di3uka Ta aCTpOHOMIsS» Mae 3a
METY 3’sICyBaHHs PiBHA IPOGECIHHUX KOMIIETEHI[IH, TEOPETHYHUX 3HAHb 1 MPAKTUYHUX HABUUOK
aliTypieHTiB 3  0a3oBux muKIy TeoperwdyHoi  izmku  («Kimacuyna — MexaHikay,
«Enexrpoaunamika», «KBaHTOBa MexaHika», «CraTucTHyHa (i3WKa»); BH3HAYEHHS IXHBLOI
TOTOBHOCTI /10 3aCBOEHHS BIJIIOB1THOT OCBITHBHOT IPOTrpaMH MaricTepchbKoro piBHs.

@axoBe BCTynHe BHUNpOOyBaHHS 3a croemianbHicTIO 104 «®Pi3uka Ta acTPOHOMIN»
IPOBOAUTHCA Y GOPMI TECTYBAHHS 1 MTOJISATAE Y BUKOHAHHI a0iTypieHTOM 40 TeCTOBHX 3aBIaHb

3aKpHUTOI0 THUILY, 1K1 MICTSATh OAHY MPABUIBHY BiAIIOBIIb.

Tect micTuTh yoTHPH 6110KM 3aBAaHB 1O 10 B KOXXHOMY, L0 CTOCYIOTHCS TAKHX PO3ILIiB
TEOPETUYHOI (PI3UKH:

1) Knacuuna mexamnika;

2) EnexrpoaunHamika,

3) KgaHToBa MexaHika;

4) Craructuyna ¢izuka.

KinbkicTh BapiaHTiB TecTOBHX 3aBHaHb - 1.
TpuBaicThb BUKOHAHHS TECTOBUX 3aBIaHb — 120 XB.

3pa3KkH TeCTOBHX 3aBJaHb:

I. Homy opbitu (Tpaekropii Tina) B 3axa4i Keruiepa € miockumu?

1. I1e BUIIIMBAE 3 ACTPOHOMIYHHUX CIIOCTEPEIKEHb.

2. Bexrop Jlamnaca-Pynre-Jlenua € iHTerpaaoM pyxy.

3. Bekropu nepemimieHs Ta IBUAKOCTEH JIEKATh B OAHIN MIOLIMHI.
4. BekTop KyTOBOI0 MOMEHTY € IHTETPaJIOM PYyXY.

II. IToBHa eHeprisd YaCTUHOK AOpIBHIOE E, a MOBHHWI iMmynbec — P. YTBOpHUTH 3 MX BenudyuH
CKasp, BEKTOp 1 TEH30p B MPOCTOPi MIHKOBCHKOTO.
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IV. Illo Take 603e-eHHIITEHHIBCbKA KOHAEH Calis 603e-ra3y?
1. IleperBopeHHs 603e-razy B 603e-piguHy.




2. HaxonuyeHHs MAKPOCKONIYHOI KUIbKOCT] YaCTHHOK a3y B CTaHi 3 HYJIbOBOIO €HEPTi€l0
IPH JOCTaTHBO HU3BKHUX TEMIEpaTypax.

3. KBanTtoBuii nepexin 603e-rasy B €iHIITEHH-Ta3.

4. TlepeTBOpEeHHs KBAHTOBOTO 003€e-Ta3y B KJIIACHYHUM T'a3.

II. MU TAHHSA JJ151 NIIATTOTOBKH
1O ®PAXOBOI'O BCTYIIHOI'O BUITPOBYBAHHS

I. KimacuuHa MmexaHika

Mexanixka Hviomona

1. OcHOBHi MOHATTA KIHEMAaTHMKM MarepiajbHOI TOYKU: paIlyc-BEKTOp, IIBUAKICTS,
NPUCKOpEHHH, IUIAX. BiiacHa cucrema koopauHat. KiHeMaTHYHMI OIUC MMPOCTHX PYXIB.

2. Jlunamika marepianbHOl Toukd. PiBHsHHs HproToHa sik audepeHIianbHe PIBHAHHA Ha
paniyc-sexrop. Cuiose mnose. 3ajaya npo KOJNMBaHHA: BUIbHI, BAMYIICHI, y Cepe0BHUIIi
3 OropoM. SIBHILE pe30HaHCY.

3. PobGora i enepris. Kpurepiii MOTEHIIaTbHOCTI CHJIOBHX IOJIB. 3aKOHHM 30€peKEHHS.
SIkicHMiA aHAITi3 PyXy Ha OCHOBI MOTEHI[IaJIbHOT eHeprii. [aTerpan o6epHeHHs.

Mexanixa Jlazpanoca

4. Pyx MeXaHIYHUX CHCTEM 3a HasBHOCTI B’si3ed. TUNHU B’si3e, BIpTyalbHI MEPEMIICHHS.
Cunu peaknii B’si3eit Ta [Ipuanun 1’ Anam6epa. PiBasauns Jlarpamka I pony.

5. Po3B’s3aHHs B’s3¢i, ysaranpHeHi koopauHatu. PiBHsHHA Jlarpamka II pomy s
cucTeMH MarepianbHuX Todok. Dymkmis Jlarpamka, y3araabHeHHH —IMITYJIEC,
y3araJbHeHa CHJIa.

6. OCHOBHI ITOHATTS BapialliiHOrO YKCIEHHs. 3a1a4a mpo OpaxicToxpoHy. PyHKIIOHAT i,
IPUHIMIT eKCTPEMaJIbHOCTI Iii, piBHsAHHs Einepa—Jlarpanka.

7. Cumerpii Ta 3aKkoHM 30epekeHHs y KIacHuHii MexaHiui. IHTerpan pyxy. 3aKkoHH
30epexeHHs IMITyabca Ta eHeprii, moB’si3ani 13 HuMu cumerpii. Teopema E. Hporep.
HruorepiBchkuii cTpyM. 3aKoH 30epeeHHs MOMEHTa IMIylbca Ta IIOB’S3aHI i3 HHM
CHMETPII.

8. 3amaua IBOX TLI, 3BEJEHHA J0 3aja4i PO PyX OAHOro Tita. PyxX Tina y LEHTpalbHOMY
10111, 3BE/IEHHS 10 OJHOBHMIpPHOI 3a1a4i. 36epexeHHs CeKTOP1aIbHOI MIBUAKOCTI.

9. 3anaua Kemsepa: 3HaX0/DKEHHsI PO3B s3KIB, aHANII3 TPAEKTOPIi, TpUXoBaHi cuMeTpii. Pyx
y BIIIITOBXYBaJIbHOMY ITOTEHIlIaII.

10. OcHOBHI TOHATTS Teopil po3citoBaHHA: eQeKTUBHHMH, AUdepeHLiaTbHUA Ta NOBHHMH
nepepi3u po3ciloBaHHs, NMPHLIIbHA BiACTaHb. PO3CilOBaHHA Y KYJIOHIBCBKOMY IIOJI.
dopmyna Pesepdopaa.

Mexanixa meepoozo mina

11. TTonsaTTst TBEpAOro Tina. Po3iIeHHS IMOCTYNAIBLHOTO 1 00epTalbHOrO PyXiB, TeOpema
[Tas.

12. Kinematuka TBepmoro Tima. CrerjanbHa OpPTOrOHAIBHA TPyHa K KOHQIrypamidHWH
npocTip  00EpTAILHOrO pPyXy, MaTpuls oOepTaHHA. Y3aralbHeHI KOOpJHMHATH
00epTaIbHOro pyxXy, HapaMmerpusalis ooepranb Kyramu Elinepa. Teopema Eiinepa npo
icHyBaHHA MHTTeBOi oci oOepramns. KyroBa MIBHIKICT SAK €IEMEHT anreOpu
oproronansHoi rpymu. Kinemaruuse pisusuns Eitnepa. ®opmymu Ilyanco.

13. Jlunamika TBepaOro Tia. PIBHAHHS AHHAMIKU TBEPAOrO Tila, MOMEHT iMIIyJIbCa, MOMEHT
cun. TeHszop iHepuii, BlacHa cucTeMa KOOPAMHAT TBEPAOTO Tila, IOJOBHI MOMEHTH
inepuii. Kinetnuni enepris oGepransHOro pyxy, enincoin inepuii. Binbuuii pyx Tina i3
3aKPIIICHOI TOYKO0, piBHAHHS Eifnepa.



14. InTerpoBHi BHUIIAJKH AWHAMIKH TBepAoro Ttima. CHMETpUYHA 1 aCHMETPHUYHA JI3HTH
Eiinepa, criiikicts pyxy. IIpenecis 3apspkeHuX T y MarditHomy moji. Pyx y momi
TSDKIHHS, A3ura Jlarpanxa.

Teopisa konusans
15. Mani xonuBaHHA MEXaHIYHHUX CHCTeM 3 Oararbma cTyneHsmu BuUibHOCTI. HopmanbHi
KOOpJAMHATH (MOJIH). 3aCTOCYBaHHS IO TEOP1l KOJMBaHb MOJIEKYIL.
16. HeniniliHi KOTMBAHHS: 3a/1a4a IIPO PyX MAaTEMaTHYHOTO MasiTHUKA. EminTuyasi QyHKIIiL.
17. Teopis 30ypeHb.

Mexarnixa I'aminomona

18. Ilepexin Bing narpawkeBoro ¢opmanismy 10 raminsToHoBoro. ®yHkiis I'aminsToHa,
piBHAHHA pyXy y ¢opmi I'aminmbroHa. BuBeneHHs piBHsSHB ['aMibTOHA 3 TIPHHIMITY
eKcTpeMalibHOCTI Ail. CTaH MeXaHIYHO1 cUCTeMH, (ha30BHI IIPOCTIp.

19. lyxka Ilyaccona. J[lumamiuni 3MmiHHI. AunreOpa iHrerpanmis pyxy. Cumerpii B
raMUIbTOHOBIM MeXaHilll.

20. KaHOoHIYHI IEpeTBOpPEHHs, KaHOHIUHI 3MiHHI. PyX sK KaHOHIYHE IEpETBOPEHHS.
ITopomxkyroui ¢GyHKUII KAaHOHIYHHX IIE€PETBOPEHb. 3arajbHi BIACTHBOCTI KaHOHIYHHX
MIEPETBOPEHb.

21. Meron T'aminbroHa—5k00i. PiBHsiHHsA ['aminerona—Sko6i. KopmycKyispHo-XBUILOBHI
IyanizMm.

JlitepaTypa
Apnoneg B. . MaremaTryeckue METO/IbI KIIACCHYECKON MexaHuku. M., 1974,

lNoncreitn I'. Knaccuueckas mexanuka. M., 1974.

Ipo I'. Knacuyna mexanika. JIsBiB, 1999.

Jlanpay JI., JIndmmn E. Teopernueckas dusuka. T. I. Mexanuka. M., 1973.
[TaBnenko 1O. I'. JIleknuu no Teoperudeckoit Mexanuke. M., 1991.
Vurrekep E. T. Ananutnueckas nuaamuka. M., 1987.

@enopuenko A. M. Teoperuuna ¢isuxa. T. 1. Knacuuna MexaHika Ta eIeKTpOJHHAMIKA.
K., 1992.
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II. EnexTpoaunamika
Tema 1. Berym.

KopoTkuii iCTOPUYHUI OIISIA PO3BUTKY TEOpil eNeKTPOMAarHiTHuxX sBuil. [lpukiaaum, mo
UTIOCTPYIOTh 3B'I30K ENEKTPOJAMHAMIKH 31 CreriansHor Teopicro BimmocHocti (CTB).
3aBaHHs KYpCY eIeKTPOANHAMIKH Ta HOro CTPYKTYpa.

Tema 2. CrenianbpHa Teopist BITHOCHOCTI.

Berynni  3ayBakeHHS (IpHHLIMI BiZHOCHOCTI [aminmess Ta eJNeKTpOMArHiTHI sBHUINA,
HECIIPOMOXKHICTh e(ipHOi rimore3u). [Ipuniun BigHOocHOCTI EifHIITEeHHA Ta HOTO HACITiIKH.
ITeperBopenns Jlopenma. Kinemaruka CTB: nopeHneBe CcKOpoueHHsS, BIACHHH dac,
PEINATUBICTCBKMH 3aKOH JoaaBaHHs mBuakocted. IHTepBan. IIpoctip MIHKOBCBKOrO.
YoTupuBUMIpHI BEKTOPHU Ta TEH30PH.

Tema 3. OCHOBH peNATUBICTCHKOT MEXAHIKH.

@ynxuia Jlarparmka BUTBHOI PEISATHBICTCHKOI YaCTHHKH. IMITyIsC 1 eHeprif. 3B'I30K Macu 3
eHepriero, ¢izuunuii 3mict Gopmynu Einmreiina. YOTHPUBHUMIPHHN BEKTOP IMIIYIIBCY.
ITeperBopenns JlopeHna 11 IMITYIIBCY Ta €HEprii.

Tema 4. CTB i enekrpomartitse mnoie.

Konuenuis mons. YOTHPUBUMIPHUIA IIOTEHLIAN eJEeKTpOMarHitHoro moms. ®@yHkuis
Jlarpamxa 3apsgy B mnom. @Dywkuais [amineroHa. PiBHsHHA pyxy 3apAny B




eJIEKTPOMArHITHOMY Toi. HanmpykeHicTh eNeKTPHYHOro MO 1 BEKTOp MAarHiTHOI 1HIYKIIIi.
Cuna Jlopenna. KanibpyBanpHa iHBapiaHTHICTB. Pyx 3apsagy y craniomy eneKTpUYHOMY,
CTAJIOMY MarHiTHOMY Ta CXPEIICHUX EIeKTPHYHOMY 1 MarHITHOMY TOJISIX.

Tema 5. PensiTuBICTCBKA €JIEKTPOINHAMIKA.

TeHzop enekTpoMarHiTHOro mois. PIiBHSHHA pyxy 3apsay B KoBapiaHTHIH  Qopmi.
ITeperBopenns Jlopenna s nomnst. [HBapianTH monst. YMOBH BUKITIOYEHHS OJJHOTO 3 TOJIB.

Tema 6. PIBHAHHS €I€KTPOMarHiTHOIO MOJIA.

Ilepma mapa piBHsHR MakcBemna. [lis sl €JIEKTpOMAarHiTHOro momns. YOoTHpUBUMIpHHH
BEKTOp I'YCTHHH cTpyMy. PiBHsIHHS HenepepBHOCTI [pyra napa piBHsHb MakcBenna. Enepris
€JIEKTPOMArHiTHOr0 IoJs, IycTHHa eHeprii, Bekrop IloiHTinra. Immynsc moms. €aunicTh
PO3B’sI3KY pIBHSIHL MakcBeuia.

Tema 7. IlocTiiiHe elIEKTpUYHE T0JE€ B BAKYyMi.

[Morenmian mons, piBHsHHA Ilyaccona. Teopema [I'aycca. 3akon Kymona, npuHIun
cynepno3unii. OO6’emHuMil mnoteHuian. EnekrpocraruyHa eHeprii CHCTEMH 3apsiB,
IUIONBHUM Ta KBagpynoilpHUW MoMeHTH. CucremMa 3apsaiB B KBa3iOAHOPITHOMY
30BHILIHBOMY ITOJII.

Tema 8. [locTiiiHe MarHiTHe moJie B BaKyyMi.

OcHoBHI piBHAHHS, 3aKkoH bio-CaBapa-Jlammaca. [Tone Ha BeNMKHMX BiJCTaHSIX BiJl CHCTEMH
CTpyMIB, MAarHiTHHUH MOMEHT. MarHiTHa eHepris CTalllOHApHHUX CTPYMIB, KOe]illiEHTH
CaMOIHAYKIIIT Ta B3aeMHOI IHAYKIUIi. €IUHICTh PO3B’SA3KY MarHEeTOCTaTU4YHOI 3ana4i. CTpymu
B KBa3iOAHOpIAHOMY MarHitHoMy mnomi. Cuid, 0 JIFOTH Ha IPOBIIHUK 31 CTPyMOM B
MarHiTHOMY I0JIi, TOTeHL1aTbHA QYHKI[ISI CTPYMY.

Tema 9. EnexTpomarHiTH1 XBHIIL.

PiBHAHHS UI1 MOTEHIIATIB EIEKTPOMArHITHOTO MOJs. XBHJIBOBE PIBHSHHSA, aHANI3 HOro
po3B’s3Ky. IlommpeHHs eneKTpoOMarHiTHHX XBWIb. IDmocki Ta cdepuuni xBumi. [lmocki
MoHoxpomaTnyHi xBuil. [Tomsipusamis xsuni. Edexr Jonmuepa.

Tema 10. BunpoMiHIOBaHHs Ta PO3CISIHHS €IEKTPOMArHiTHUX XBUJIb.

3arasHi moOTeHIiany. 3araJbHa Teopis BHIPOMIHIOBaHHS. J[OBrOXBHJILOBE HAOJNMKEHHS B
Teopii  BUOpOMiHIOBaHHs.  JlumonbHe,  KBaJApynojbHE Ta  MAarHiTHO-IHUIIONBHE
BUIIPOMIHIOBaHHS. ['albMyBaHHs BHIIPOMIHIOBaHHSM. PO3CISHHS €JIEKTPOMArHiTHHX XBHJIb
BUIBHUMHU 3apsiiamu, Gpopmyna ToMcoHna.

Tema 11. EnexTpocraTrka nNpoBiTHHKIB.

IToyaTKkoB1 IOIOKEHHSI MaKpOEIEKTPOAMHAMIKH, MIKPOCKOMIYHE Ta MaKpOCKOIMIYHE IOJIS.
BnacTHBOCTI  €IEKTPOCTATHYHOrO TONS 3a HAsABHICTIO TPOBITHUKIB. MaremaTHyHa
IIOCTaHOBKA €JIEKTPOCTATHYHUX 3a1ad. MeTox 300paxeHsb. EHeprist eneKTpoCcTaTHYHOrO MO
npoBinHuKiB. KoedimieHTH eMHOCTI Ta KOe(illIEHTH €IEKTPOCTATHIHOT 1HTyKITii.

Tema 12. EnexktpocTaTtrka JieNeKTPHKIB.

3B’s13aHl Ta CTOPOHHI 3apsaau. Bexrop momspuzanii. JlienekTpuyHa MPOHUKHICT PEYOBUHH,
TEH30p  JIIENIEKTPUYHOI TNPOHUKHOCTI KpucTaniB. Ilode B  KYCKOBO-OJHOPITHOMY
I1eNeKTPUYHOMY CEpPEIOBHUIIL.

Tema 13. IlocriitHuii CTPYM Yy IPOBIJHUX CEPEOBHUIIAX.

VMmoBa cramioHapHocTi ctpymy. 3akoH Oma B nmudepeHuianbHii ¢opmi, KoedilieHT
enextponposigHocTi. 3akoH J[xoynsa-Jlenna. CucreMapiBHSHB, IO BH3HAYa€ PO3MOILI




CTPyMy Ta 1ojisi B 00’€MHHX HpoBigHMKax. IHTerpansHa ¢opma 3akonis Oma Ta J[Koyis-
JleHua. .

Tema 14. [TocTiliHe MarHiTHE MOJIE B CEPEIOBHIAX.

Bekrop HamarHideHHs (MarHiTHOi momspusanii). Bekrop MarmitHOi immykmii Ta
HaIpY>XEHICTh MarHiTHOTO MoJs B peyoBuHi. CHcTeMa piBHSAHL MakcBelna I MarHiTHOTO
noias B cepeloBHINl. MarHiTHa IIPOHMKHICTB, Kiacudikamis MarHeTwkiB. Ilome B
JiaMarHiTHUX Ta HapaMarHiTHAX CepeIoBHILAX.

Tema 15. EnekrpoMaruitHi XBUIIi B cepeJOBHUINAX.

ITomMpeHHs eNeKTPOMAarHiTHUX XBHJIb B PEYOBHHI. XBHWIII B JI€NEKTPUKAX 33 BiICYTHICTIO
mucmepcii.  Jlucrnepeist  JieneKTpH4HOi  MPOHMKHOCTI. XBWII B JUCIIEPryBalbHHX
CCpENIOBHUINAX, II03/I0BXKHI Ta ITONEPEYHI XBUIII, 3aTyXal04i XBHUIIL.

JlirepaTypa

1. Bpenos M. M., Pymannes B. B., Tonrsirun Y. H. Knaccuueckas snektpoquHamuka. M.,
1982.

'unsbypr B. JI. Teoperndeckas ¢pusuka u actpopusuka. M., 1975.

Jlxexcon JIx. Knaccuueckast snekrpoaqunamuxa. M., 1965.

Jlanmay JI. /1., JInpmun E. M. Teopus nons. M., 1973.

Jlanmay JI. J1., Jlupmun E. M. Dxexrponusamuka crutomHsix cpea. M., 1982.

Jlesnu B. I'. Kypc Teoperudeckoii ¢pusuxu. T. 1. M., 1969.

Tepneuknii 5. I1., Per6akos 1O. I1. Dnexrpomgunamuka. M., 1990.

®enopucHko A. M. Teopernuna ¢isuxa. T. 1. K., 1992.
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I1I. KBanToBa Teopis

Tema 1. @izuuni ocnoeu keanmoeoi meopii. BUNpoMiHIOBaHHS abCONIOTHO YOPHOrO Tila,
npoOiemMn  Knacu4Hoi Teopii. Imes xBamTiB eHeprii. ®opmyna Ilmamka. KsanTyBaHs
CJICKTPOMArHiTHoro mons. EBpucrtuyna teopis aroma H. Bopa. Xsumi ne Bpoitms
KopnyckysipHO-XBHIBOBHI Tyali3M.

Tema 2. Ilpunyunu ma ocnosni piensnns kéanmoeoi mexanixu. [IpHHIMI HEBU3HAYEHOCT] Ta
oreparopHa MNPHUPOAA CIOCTEPEKYBAHUX BeJWYWMH. KBaHTOBI auuamiydi 3midHi. CrtaHu
(isuunoi cucremu. Ilpocrip I'imeGepra. PiBusuus TaitzenGepra Ta pisusnns Ilpeninrepa.
Ipencrasnenns Ilpeninrepa. XBunsoBa GyHKIiA Ta ii ¢isuuna iHTepnperanis. PiBHAHHS
HEIEPEePBHOCTI.

Tema 3. Ocrosni oonouacmukogi onepamopu ma ix enacwi ymxyii. BnacHi ¢yHKiii
OIepaTopa IMILyJIbCY B CKIHYEHOMY Ta HECKIHYCHHOMY 06’eMi. OrnepaTtop KyTOBOro MOMEHTY
Ta ioro BiacHi Gpynxuii. Chepuuni dyukuii. Oneparop kineTnunoi eneprii. Kyropuii MoMeHT
CHCTEMH 0araThboX 4acTUHOK. J[0/1laBaHHS KYTOBHX MOMEHTIB.

Tema 4. Cumempii ¢ keanmosgiii mexaniyi. IIpocTopoBo-4acoBi cumeTpii Ta ix peaizaiis Ha
XBHJIBOBHX (YHKIIAX KBAaHTOBOI CHCTeMH. IH(QiHiTe3MMalbHi ONEpaTopH MepeTBOPEHb.
Cumetpis cTocoBHO Tpymu oOepTaHb 1 Teopii OImeparopiB KyTOBOTO MOMEHTY SK
1H}IHITE3UMAIBHUX ONIEPATOPIB rPYIH 0OEPTAHb.

Tema S. Ocnoeni oonowacmunxosi 3adaui keanmoeoi mexanixu. KBantoBuii oqHOBHMIpHHMI
OCLHJIATOP Ta OJHOBUMIPHMH pyX B INOTEHLIaNbHi sAMi NpsAMOKyTHOI (opmu. 3amaya
PO3CIIOBaHHS B OJHOMY BHUMIpI.



Tema 6. Pyx.6 yenmpanonomy noni. Cnextp i BiaacHi ¢yukuii aroma Bogmio. ITpuxoBana
CUMETpisi Ta aHOManbHe BUpOKeHHs. CTaHM 3 JoaaTHO eHepricro. IIpocropopa 3amaua
poscianns. [Tapiianeni xBumi. Merox I'pina.

Tema 7. Habnuxceni memoou po3e’szamns cmayionaphux 3a0ay KEaHMOBOI MexaHiKu.
Crauionapna Teopis 36ypeHb. AToM B 30BHIIIHBOMY enektpuuHoMmy. Edexrt Illrtapka 3a
Teopiero 30ypens. Kpasiknacuune HabmmkeHHs. [IpoXokeHHs depes MOTeHIianbHuit Gap’ep.

Tema 8. Hecmayionapna meopis 36ypens. KpantoBi mepexomu. ATOM B HOMi IUIOCKOI
CJICKTpOMArHiTHoi xBumi. JumonbHi mnepexomu. IlpaBuia BigGopy =pM  JUIOIBHHX
nepexoax.

Tema 9. Cnin enexmpona ma cnocobu tio2o onucy. XBunboBa (QyHKIlis YACTHHKH 31 CITIHOM.
Crinopu Ilayni, piBusans [Taymi. Pyx gacTHHKH 31 CIIHOM y MarHiTHOMY HOJi. ATOM BOJIHIO
y 30BHIIHbOMY MarHiTHOMY momi. Edekr 3eemana Ta ITamena—baka. Crmin-opbiTanbHa
B3a€MO/I1s.

Tema 10. Enemenmu penamusicmcvkoi keanmosoi mexanixu. Pisuanus Kneitna—T opaona ta
piBusinns [lipaka. Anre6pa Matpuus. Cninopu [ipaka Ta iX TpaHcgopMariiiHi B1acTHBOCTI.
KBaHTOBO-MexaHi{4Ha iHTeprpeTanis po3s’a3KiB piBHsHHs [ipaka. HepenaTupicbka rpaHHIL.
Pos’s3anns piusuns [lipaka B KynoHiscekomy noii. ToHka cTpykTypa piBHIB eHeprii aToma
BOJIHIO.

Tema 11. Keanmosa mexanika cucmemu 6azamvox uacmunox. TIpHHIMI eKBiBaIEHTHOCTI
OZIHAaKOBUX YACTHHOK. 3B’S30K cmiHa Ta craructuku. Craructuka Bose—Eiinmreiina Ta
®epmi—/lipka. CuMeTpH30BaHi Ta ACHMETPU30BaH1 XBUIIBOBI (hyHKIIII.

Tema 12. Teopin 6Gacamo enexmponnux amomis IloGymoBa XBUTBOBHX (DYHKIH 3
(ikcoBanuM cmiHOM Ta KyTOBHM MOMeHTOM. CaMOY3ro[keHe Iole. Crin-op6iTanbpHa
B3aeMozis. ITosCHEHHS MepioIMYHOI CHCTEMH XIMIYHUX €IeMEHTIB.

Tema 13. Teopia monexynapnozo 36’a3ky. Bararoaromui monexymu. Habmmwkenns Bopra—
Onenraiivepa. Monekyna Boxio. KonmBanHs 6araTtoaTOMHHX MOJEKYIL MonexynspHi
CIIEKTpH.

Jlitepatypa
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JaBeinoB A. C. KBantoBas mexanuka. M., 1963.
Hupax II. IIpuHunne: kBaHTOBOM MexaHiku. M., 1979.
Jlanpay JI. JI., JIupum E. M. Teopetnueckas usuka. M., 2004. T. III. KBaurosas
MexaHuka. HepensaTuBucTckas Teopusi.
HIudd JI. KBanToBa Mexanika. M.,1974.
IOxHoBcEKHit 1. P. OcHOBH kBanTOBOI MexaHiku. K.,1995.
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IV. CratucTuuna ¢izuka
Tema 1. Berym.

3aranbHa XapaKTepPHCTHKA TEPMOANHAMIYHOIO Ta CTATHCTHYHOTO METOJIB SIK BOX ITiXOIIB
[0 BHBYCHHsA MAaKpPOCKONMIYHHX cucTeM. KopoTkuil icTOpHYHMIA OJisif pO3BHTKY Teopii
TCIUIOBUX sIBUNI. 3aBJaHHA KypCy TEPMOAMHAMIKH Ta CTaTHCTHYHOI (i3Mku 1 Horo

CTPYKTYpa.
Tema 2. OcHOBH TepMOIMHAMIKH.



OCHOBHI MOHATTA Ta IOYATKOBi IIONOKEHHS TEPMOAMHAMIKH. 3OBHIIIHI Ta BHYTPIIIHI
napameTpH. [HTeHCHBHI Ta excTeHCHBHI (aauTHBHI) napamerpu. TepMoauHaMiyHa piBHOBara.
Hoctynar icHyBanus Temmeparypu. BHyrpiwms emepris Ta Kinbkicts Teruiotn. Po6ora,
y3aranpHeHa cuna. Kanopuyune Ta TepMiuHe piBHSHHS CTaHy.

Tema 3. OcHOBHI 3aKOHU Ta PIBHSAHHS TEPMOMHAMIKH.

ITepmmit 3akoH TepmoauHaMiky. HeMOKITHBICTE CTBOPEHHS BiHOTO ABHTYHA MEPIIOrO POAY.
Jlpyruii 3akoH TepmomMHaMiKH, eHTpomis. OGOPOTHI Ta HEoGOPOTHI mpouecH. PiBHAHHSA
ApYroro 3aKOHy JUIs KBasicTaTWYHHX mponeciB. Hepismicts Kiaysiyca. HemoxiusicTs
CTBOPEHHs BIYHOTO IBUIyHA 1pyroro poxay. Teopemn Kapro. Tperiit 3aK0H TepMOAMHAMIKHA
(mocrynar Heprera) Ta #oro Hacminku. IToBeAiHka TEIUIOEMHOCTEH MO6IH3Y aBCOTIOTHOTO
HYJI TEMIIEPATypH.

Tema 4. Meroa TepMOIMHAMIYHUX TOTEHITIATIB.

OCHOBHI TepMONMHAMIYHI NMOTEHLIANHN, X BAACTHBOCTI Ta (Bi3sMYHHI 3MICT: €Hepris, BUIbHA
CHEpris, TePMOAMHAMIi4HMH mnoreHuian I'i66ca, enrampmis. CriBBimHomenns MakcBesna.
Piusnua  Ti66ca-T'enbmronbua.  IloBemiHka — TepMOAMHAMIYHHMX — MOTEHI{ANiB pu
BCTaHOBJICHHI PIBHOBArM. YMOBH TePMOAMHAMIYHOI piBHOBary. TepMoauHamiuni HEpI1BHOCTI.
Tema 5. OcHOBH KIaCHYHOT CTATHCTUYHOI MEXAHIKH.

OCHOBHI NOJIOXEHHS KIACHYHOI cTaTUCTHuHOI (isukn. Dazoswmii npoctip, $asoBa Touka,
(aszoa Tpaexropis. CrarucTuunmii ancam6s ['i66ca. dazouit posnonin. O1iHka BiTHOCHOI
(uykTyanii aTHTHBHOrO MapameTpy MaKpOCHCTEMH. Teopema JliyBimnst Ta ii Hacminku. Poms
€HEprii B CTATUCTHII.

Tema 6. MikpokaHOHIYHHH PO3MIOLNT.

CriBBiIHOUIEHHS TTOMDX 06’€MOM (a30BOro MpoCTOpy Ta KUIbKICTIO MIKpOCTaHIB CHCTEMH.
Qyukmis  posmomimly 3a  MikpocTaHamu.  MiKpoKaHOHiUHHE  po3momin.  3B’S30K
MIKPOKAHOHIYHOTO PO3MOJITY 3 TEPMOJMHAMIKOKW Ta TPHKIAIM HOTO 3aCTOCYBAHHS A
PO3paxyHKy TEPMOAMHAMIYHUX (G YHKI[IH IPOCTUX CUCTEM.

Tema 7. Kanoniunwuii posmozin I'i66ca.

Craructiyne Bu3HayeHHs eHTpomii. Kadowiummit posmoxin Ii6G6ca, IHTErpan CTaHis.
Kanoniynmii posmonmin i TepMoauHamika. 3acTOCYBaHHS KaHOHIYHOTO po3nonuty y
pO3paxyHKaX TEPMOAMHAMIYHMX (YHKIIH NOpPOCTHX CHUCTEM. 3aKOH pIBHOpO3MOALTY
KIHETHYHOI eHeprii 3a CTyIeHsAMH BUILHOCTI, TeOpeMa Ipo Bipian Ta iX 3acTOCyBaHHs B TeOpii
TEMIOEMHOCTI iXeanbHuX rasiB i TBepyoro Tina (3akon [lromonra-Ilti). Kmacuuna teopis
PIBHOB&)XHOIO €JEKTPOMArHiTHOro BHIIPOMiHIOBaHHS, (opMyna Permes-JDkinca. Posmosin
Makcenna-bonpimana.

Tema 8. Cuctemu 31 3MIHHOIO KiIBKICTIO YaCTHHOK.

3aNekHICTh TEPMOIMHAMIYHHX IIOTEHIIANiB BiJ KITHKOCTI YAaCTHHOK CHCTEMH. YMOBa
auysifinoi piBHOBarM, XiMiYHWH moTeHmian. Bemmkuii TepMOIMHAMIYHMI MOTEHTIAN.
Posnonin T'i66ca 3i 3MIHHOK KiIBKICTIO YacTHHOK (BEIMKHI KaHOHIYHHIA pO3MOoi).
Benukuit inTerpan cramiB. [Ipukiamu 3acTOCYBaHHS BEIMKOrO KaHOHIYHOIO posmnozainy,
PO3IIOJIUT 32 KUIBKICTIO YaCTHHOK i/I€aIbHOT O Ta3y.

Tema 9. KBaHTOBI KaHOHIYHI pO3IOALIN.

OcHOBHI II07I0XEHHs KBaHTOBOI cTaTdi3uki. KBaHTOBUH cTaTMCTHUHHIT aHcaM6ib, yHKLi
posmozity. Kanoniunuit posmonin, craructuyna cyma. I'paHMunmil mepexig 40 KIacHYHO
crardisuku. CTaTHCTHYHE OOGIPYHTYBAHHS TPETHOrO 3aKOHY TEPMOMHAMIKM. Bemukuii
KaHOHIYHUA posmonin. KBaHTOBHII OCUMIATOp y CTaHi TeImIoBOi piBHOBArW. Teopisa
TEMIIOEMHOCTI TBEpAMX Til: Teopis EifHmreiina, teopin [le6as. KsamrtoBa Teopis
TEMJIOEMHOCT1 IBOXaTOMHHMX I'a3iB.

Tema 10. KBanTOBa CTaTHCTHKA i1€aTBHOrO razy.




ITpuHimn  TQrojkHOCTI Ta #Horo Hacmigkd. Posmomin ®epwmi-Ilipaka. Posmomin Bose-
Elinmreiina. YMoBa BUPO/UKEHHS Ta IepexiJ 10 KJIACUYHOI CTaTHCTHKU. TepMOaMHAMiuHi
BJIACTMBOCTI ~ BMPOJDKEHOTO  €JIEKTPOHHOro ra3dy. Bupomkenwit  6Gose-raz, 0o3e-
EHHINTEHHIBCbKAa KOHJAEHcallid. 3acTrocyBaHHs posnoniny bosze-Eifnmreiina B Teopii
PIBHOBaXXHOT'O €JIEKTPOMAarHiTHOrO BHUIPOMIHIOBaHHS ((OTOHHOrO rasy): gopmyna Ilnanka,
3akoH Bina, 3akon Credana-bomeiMana, TepMOAMHAMIUHI XapaKTEPUCTHKH TEMIOBOrO
BUIIPOMIHIOBAHHS.

Tema 11. Teopis daykryarriii.

Posnoain iimoBipHoCcTEl ryKTyamniii TepMoauHaMivHEX mapameTpiB. Cepeans KBaapaTH4YHA
¢mykryanis Ta xopemsnis ¢uykryariid. PospaxyHku ¢uykryamniif 3a JI0MOMOroK IpIMOro
3aCTOCYBAHHS KaHOHIYHHUX pO3NOLTIB (cTatucTHyHa Teopis daykTyariif).
KBasirepmonuuamiuna Tteopis ¢uykryaniif, ¢opmyna Eiinmreiina. ®iykryamis eHeprii
i30oTepMmiyHOi cuctemu. DIyKTyauii B i30TepMiyHO-i300apUUHili CHCTEMI Ta B CHCTEMI, IO
nepedyBae B TEIIOBIH Ta Andy3iiiHii piBHOBA31 3 30BHILIHIM CEPEIOBHIIEM.

Tema 12. ®a3oa piBHOBara Ta (pa3oBi Mepexo/Iy.

VmoBa piBHOBaru (a3. YMOBa pIBHOBarM IeTEPOreHHOI CHCTEMHM, NpaBmwio ¢a3. Da30Bi
nepexoau mnepuioro poxay, piBHsHHs Knaneipona-Knaysiyca. ®a3oBi mepexomu apyroro
pony: piBHsaHHsS Ependecra; ocHoBu Teopii Jlanpay (mapameTp mOpSAKy, CTpUOOK
TEIUIOEMHOCT1).
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) III. KPUTEPIi OLIIHIOBAHHS

Pesynbratn (paxoBoro BCTYmHOro BHIpOOYBaHHs 3a crenianbHicTio 104 «®i3uka Ta
acTpoHoMis»  (ocBiTHA — mporpama: «®ismkay; crhemianizauiss «Teoperwyna  (i3nukay)
ouninThCs 32 100-0a16HO0 LIKAJION0.

AJITOPUTM OLiHIOBaHHSA
Hexaii n — KiIbKiCTh BIPHHX BiAMOBiIEi, a N — KUIbKiCTh 6aiB.
| 0<m<10. N=6-n
#: b

n<ld N <60

TOOTO TIpH ICTIMT HE CKJIaJICHO.

, 10<n<30 N =60+1-(n-10)
n=30 N=80

TOOTO MpHU (mobpa yerBipka).
3 0<A<40  N=30+2-(n-30)
Tob6To npu By NES (m’sTipka ); npu wedh N=HS .
Ipuxkaagn

T S («HE3a10BLTBHON)
, =14, N=64 :

. («3a10BLIEHOY)
3, WA= («106pe», are crabke)
e («106per)

n=31, N=%M -

5. («BiZMIHHOY)

AOGITypi€HT BBaXKA€ThCA TAaKMM, IO CKIaB (axoBe BCTYNHE BHIPOOYBaHHS 3a
cnemianbHicTeio 104 «®Pi3uka Ta acTpoHoMis» (ocBiTHA mporpama: «®i3mkay; crerianisaiis
«Teopernyna ¢isnka»), AKMO CymMapHa OIiHKAa 3a BHKOHAHHS €K3aMEHAIITHOrO TecTy
craHoBuTh 60 — 100 6aiB.

Y Bumaaky, AKII0 eK3aMeHaliliHa OliHKa cTaHoBUThL 0 — 59 GauiB, abirypieHT BHOYBa€ 3
KOHKYPCHOr0 Binbopy Ha cmemianpHicTe 104 «®i3nka Ta acTpoHOMis» (OCBiTHA mporpama:
«®Dizukay; cnenianizanis «Teopernuna Qizuxa).

T'onoBa axosoi aTecTaniitnoi komicii %@7 1O. M. Bepnarpka
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