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IINTAHHSA

0 BCTYMHOIO iCUTY A0 ACHIPAHTYPH JJIsi HABYAHHA 32 OCBITHbLO-HAYKOBOIO
nporpamoro «®izuka» 3i cneniaabHocTi 104 «Di3znka Ta acTpoHOMIis»
®TIHT im. B.I. Bepkina HAH Ykpainu

I. Mexanika
Kiaemaruka. [IsuakicTs, mpuckopenss. KyToBa IBAIKICTE, KyTOBe NPUCKOPEHHS.

o~

Junamixa. 3axonn Herotona. Maca i cunra. Eneprist 1 pobota. 3akonn 36epexenns. PiBHSHAES pyXy.
Cucremu Biaiky.

Cuum ripy kpuBoniniHoMy pyci. O6eprauns rina. Moment cumn. MoMenT iHepuil.

Konwsanus cucrem 3 OJHUM 1 fararbMa CTYIICHAMUN cBoBom. Bumbni 1 BﬁM}’IUé?Hi KOJIMBaHHA.
3(’1’1‘}’ xaroui xosiwsanus. [TokasHuK 3racans.

l'inpoaunamika. Tuck B pigunax i rasax. 3axon bepmymni. Pisusaus ineassrol piuan. B'sskicTs.
Jlaminapna i typSynentra reuil. Yucno Peitnonsaca. Tewis B'sskoil pinmwu. Pismsuns Has'e -
Croxca. ®opmyia [Tyasens.

XBuni B CcynineHOMY cepeoBumli. PiBmsuimst xsuimi. Axyctwumi XBui. YieTpassyk. Edexr
Hormepa.

. Ocoosu xBaHTOROY MeXaBiK.

ExcnepumenTanbai  (paxTi, Mo JexkaTh B OCHOBI KBaHTOBO! Teopil. 3aKOHH TErIOBOTO
BUNPOMIHIOBAHHS ~ KOHJIEHCOBAHMX  cepejioBuin, (Qopmyna I[lmamxa.  ATommi  cmextpu
BHIIPOMIHIOBAaHHS. ATOM BOIHIO.

Hocrynatn Bopa. Jocaimu mo nudpakiiii enekTporis i aTomiB. XBUNEOBI i KopmycKysspHi
BIACTUBOCTI MaTepii. ['inoresa ne Bpoins.



OcHoBHI mocTynaTH KBaHTOBOI MexaHiku. [IpuHmun cymneprosuii. TIpuHIMO HEBU3HAYEHOCTI.
®i3WYHI BeITMYMHU K OTEPATOPH.

XpuneoBa QyHkis i ii BmactuBocTi. I'ycTHHA iMoBipHOCTI i Marpuus iMoBipHOCTI. ITpHHIHI
HEBU3HAYEHOCTI.

Oneparop T'aminberona. Omeparop iMmyabcy. Uwmcri i 3MilmaHi cTaHd KBaHTOBO-MEXaHI9HOI
cucremu. Piasuans [lpeniarepa.

Konkperni kBaHTOBi cHcTeMH. Pyx B mpsMOKyTHIH i rapMOHIHHINH MOTEHLiHHMX sAMax. Pyx B
KyJIOHIBCBKOMY TIOJIi.

Eneprii i xBuibsoBi GyHKIIT cTarionapaux craiB. [IpoXopKeHHs YaCTHHOK 4Yepe3 MOTeHIIHHMIA
oap'ep. Tynensuuit edext. Crrin. TOTOXHICTE YACTHHOK.

II. Tepmogmuamika i craTucTuana gizuka.

ATOMHO-MONIEKYIIipHA Teopis OynoBH peuoBuHH. OCHOBHI ySBJIEHHS KiHETHYHOI Teopii rasis.
Ineansuuit ra3. OcHoOBHI ra3osi 3akoHH. Po3noxin Makcsena. Po3nomin BoisiMana.

Peaneni rasu. PiBmsmus Ban-mep-Baamsca. Temnoemuicts rasi. SIBuma mepeHocy B Ta3ax
(andy3is, TEIIOMPOBIAHICTE).

Pobota i Temutora. Ctan TepMoAUHAMIYHOI cucTeMu. BHYTpitnHs eHepris, Ternora i po6ota. Ileprme
HaYyano (3aKoH) TepMoMHaMiku. PiBHSHHS aniabaTu imeansHoro rasy. Po6oTa npu agiaGaTuymii
Ta 130TepMiYHii 3MiHI 00 'eMy rasis.

Hpyre nayano (3axon) repmonnHamiku. O60poTHi Ta HeoGopoTHi mponecu. Entpomis. [ToHaTTsS
CTaTUCTHYHOI Baru. CraTucTUuHe HOPMYITFOBAHHS JPYTOTO 3aKOHY TEPMOIAMHAMIKH.

Kanoniunmii posmomin I'i66ca. CraricTuuna cyma i1 BinbHa eHeprisi cucremu. CTaTHCTHKA
Bonbimana. Brums cridy Ha cTaTHCTHKY crucTeMu. Posnoginu Bose-Eitnmreitna i ®epmi- Jlipaxa.

PiBHOBaXHE  BUIPOMIHIOBaHHS  abCOMIOTHO  dYopHoro Tima. CHeKTpambHa  TYCTHHA
BUNpoMiHioBaHHsA. @opmyna [Tnanka.

TepmoauHaMiuHi MOTeHIiaNy, TepMoauHaMiuHi Qpyrkmii. Temnoemuicts. 3akon [romonra i ITti,
Teopii Eitnmireitna i Jle6as. KoediuienTn posmupeHns.

PisHoBara da3. ®a3osi mepexoxu I i Il pomy. ®iykryamnii. Teepai po3duny i mpoMixHi dasm.

PiBHOBara y 0araTOKOMIIOHEHTHHX CHCTeMax i mpaBmwio (a3. Jliarpamm piBHoBarm. Kinermka
(azosux neperBopens. nudysiitui i Gesnudysilini mepeTBOpeHHS.

IV. Crpyxrypa TBepaux TiJ.

Kpucramiuni Ta amopdmi tima. Bmmkmiit i mamexuit mnopsmok. TpaHcnsmiiHa cuMerpis.
Enementapna komipka. Pemritku Bpase. ToukoBi Ta IIpocTOpOBi TPyIIH.

Hudpaxnis B kpucTanax. 3akon bpera. O6eprena rpatka. 30uu bpummoeHa.

EnexTpoHHa CTpyKTypa aToMiB, BaleHTHICTh. XiMiuHHH 3B'30K B TBepauX Tijnax. OCHOBHI THIIH
g



XIMI9HOTO 3B’3Ky. CTPYKTypHIi i ¢i3udHi 0cOGIMBOCTI i0HHUX, KOBAJIEHTHUX, MONEKYISAPHUX i
MeTaniyHuX KpucTaiiB. [1[inbHI yriakoBKH.

Hedextn B kpucramax. ToukoBi medekTw, iX yTBOpPEHHs, MiXBY3IOBHHI aTOMH Ta BaKaHCii.
Komb6inanii aromaux nedekris, mapu ®penxens. Jludysis ToukoBux aedexris. Kpaepi Ta rBUHTOBI
aucnokanii. Bekrop Broprepca. IlepenoBsanus i koB3anHs. BB pamiamifiuux, MexaHiuHHX,
TEpMIYHHX Ail Ha peallbHy CTPYKTYpPy TBEPAMX Till.

V. EHepreTMYHHIi CIEKTp KPHUCTAIB.

Onuc eHepreTHYHOro CTaHy KpHCTAliB 3a JOMOMOTOK Ta3sy KBa3idacTUHOK. Ilpukiamm
KBa319aCTUHOK: ()OHOHH, MarHOHH, €KCiTOHH, IUIa3MOHHU. EJeKTpOoHH B MeTami K KBa3i4acTHHKH.
KBaziimmynbc.

3axon mucnepcii. Teopema bnoxa. I'yctuna cranis. CraTucTuka rasy KBa3idyacTHHOK: O030HH Ta
depmionn. Bzaemoist KkBa3igacTHHOK.

Konusanns pemitky - GOHOHA. AKYCTHYHA i ONTHYHA TiNKK KojuBaHb. CHEKTpaIbHA I'yCTHHA,
HabmxenHs Eiamreitna i Jle6as, ne6acBchbka yacToTa.

TemnoemuicTs kprcTally. AHFApPMOHI3M 1 TETIOBE PO3IIUPEHHS.

Enextponni cranu B kpuctanax. OmgHoeNeKTpOHHA Mozelsb. HabimkeHHsS CUIBHOTO Ta ciTabKoro
3B’s13Ky. EdekTrBHA Maca enekrpona.

30HHA cXeMa Ta TUITH TBEPAUX Till. Bupomxkenuit enekrponnwuii ras. [losepxus ®epwmi. EnexTponHa
TEMIOEMHICTh. ENEKTpoHH Ta MipKH.

VI. EjexTpoHHi KiHeTHYHi BJIacTHBOCTI TBEPIMX TiJI.

Enexrpo- Ta temnonposimmicTs. Yacu penakcamii. MexaHi3MH pO3CiOBaHHA €NIEKTPOHIB.
PosciroBanns Ha momimkax i gedekrax. EnexrpoH-doHoHHI 3iTKHeHHs. HopMansHi mpornecu Ta
npouecH nepekuxy. Maraitoonip i edext Xoiy.

Metanu 3 BenukoO JOBKHMHOIO BiTBHOrO MpOGIry e€JIeKTpOHiB. AHOMANbHHE CKiH-e(eKT.
HuknotponHuuii pe3oHanc Ta po3MipHi epext. KBantyBanus op6it B MarniTHoMy momi. EdekT e
I'aaza - Ban AnbdeHa.

Hanisnposinauku. EnekTponHa CTpyKTypa TUIOBHX HAIiBIPOBiAHKKIB. JIoMilIKoBi piBHi. JJoHOpH
1 axuenropu. p-n nepexond. GoronposigHicTs. PekoMGinais i penakcariis HepiBHOBaXXHHX HOCITB.
I"apstai HoCHi. Edext Nana.

VII. Mexani4yni, oNTHYHI Ta MarHiTHi BJACTHBOCTI TBEPIUX TiJ.

Tenzop medopmaniii, TeHsop Hampyx)eHb. TeH30p NPYXHUX CTAaNMX Ta IpyXkHA AedopMariis.
IInactianicTs kpucranis. I'panuus mrnHHOCTI. 3MiNHEHHS. BHY TpilmHE TepTs.

®oToHM B TBEpIMX TimaX. Bimmsepkaneuns i sanomienns. [lokasuuk sanomienss. MexaHi3MH
nornvHanHs QoroHis. [TornuHanHs BiTbHUME HOcisiMu. PemiTkoBe mornueanss. baratogoHoHHi
IIPOLIECH.



Kombinaniiine poscisHHS cBiTia B Kpucrtanax. [loryuanus 1os'ssanuMn Hocismu. [Ipasuia
BLIOOpy. Mikzorui npsmi i koci mnepexomw. Jhominecnennis. Yacw xutra 30y 0KEHD,
(rrroopecnenis.

Hamarmigenicts i cnpuismmsicts. iaMarwetusM BinsrOro enexrponnoro rasy. CriHosuit
napamMargetTusM. GepomMarneTusM.

3axonn Kropi 1 Kropi - Beitca. ®azosuit nepexin 8 Gpepomarnitnomy crani. GepomarniTii goMeHu.
MarniTanit ricrepesuc. Erepris anizorporii.

Homenna crinxa. Monexymapre mnonme Beidica. OOwminna B3zacMomis. AHTH(EpOMAarHeTHKH.
Marnita cTtpyktypa. Touxa Heems. Crpuithstimsicts antudepomarnetnkis.  ®epuri.
MarniTocTpuKItis.

VIII. [ienexTpuxm.

Hongpusanis gienexTpukiB. Makpockoniune enektpmune mone. JlokarhHe mode Ha aToMi.
JlienexTpuana MpOHUKHICTE | NONSIpU30BaHicTs. FilekTporHa, i0HHA | AMTOIEHA TTONAPH30BAHICTE.

lipoenexTpuxu
| cerHeToeNeKTPIKY. Enextpuanuii ricrepesnc. CerdeToenekTpHYHI JOMEHH.

IX.  Mertoan oTpuMaHHsa HH3LKHAX TEMIIEPATYP.

[neanvunit nponec 3pimpkerHs rasis i MiniMansHa poboTa 3pimkenHs. 3piIkeHHs BOIHIO i Teiio.
Oxonomxenns msxoM Biakadysanus napu “He i *He ta MeTomom posunnenns *He B *He.

Oxonomkenns 3 BukopucTanusiM epexty ITomepandyka i agiabaTiaHOro po3MarsigyBasHs.
Tepmometpis npu HA3BLKUX TEMIIEPATYpaXx.

X. Kpioxpucramn

Bsaemouis rasis 3 kpioreHHUMY TOBePXHsMH. KOTHBAHHS MONEKY I | KOMMBAILHA CHEKTPOCKOTIA.
®asosi jgiarpamMu i CTPYKTYpHI (a3oBi HmepeTBOPEHHS KpIOKpHCTAmiB. AMOpdHi i KpucTativHi
TULBKY KPIOKOHICHCATIB Ta3iB.

Mosekynsipai  kpiokpuctanu. OCHOBHI  THITH  KPUCTAXIYMHMX  PENTITOK  MONEKYTSIPHUX
kpiokpucTanis. KBantori kpiokpuctama. CniHoBi cTasHy.

XI. T eniii-4 i reain-3

®azosa miarpava ‘He i *He. Enepretwunmii cnexrp sammmanoro ‘He i KPUTHYHA IIRHIKICTH
Jlanmay. TemmeparypHa 3amexHicTs (QOHOHHOTO i POTOHHOTO BKIANIB B TETLIOEMHICTE.
Tepmomexaniunuit edexr. 1-# 1 2-i 3BYKU.

Buxopu B napmmunomy ‘He. ®epmi-pimuna: TeMieparypa 3BAPOIHIHHES, TEIUIOEMHICTS, B/S3KICTS
TETUIOTPOBLIHICTE.

XII. HammpoigHicTs.

OcHOBHI BIACTHBOCTI .]'-iflﬂIIpOBi}}_H}iKiB. EQE'ISK'I‘@OOHip 1P HU3BKHX TEeMIICparypax. KpI/ITHq}'I&.



Temneparypa. Edexr Meiicuep-Okcendensaa. Kpurtuune marnitue nose. Kpuragumit crpym.
Teroemuicts napmporiymmxis. Termonposiuicts naanposimunkis. I3otoriunmit edexr.

Fsrexrpon-dononna B3aemonis. Exepretnvna miimea i KBasivacTWHKH B HaAIIPORIIHUKAX.

Haxurposizrmin 1-ro i [l-ro poxy. Buxopn i Buxposi crpykrypu. Kynepisexki mapi. Tynensunit
edexr.
Crawonapunii i wecraionapuuii epextu rosedeona. Bucokoremmeparypui HaTPOBITHIKH

(BTHIT). Kpucranorpadiuna crpykrypa, enekTporpoBiIHicTs | MarniTHI BJIACTHBOCTI KYTIpaTHUX
(oxcumnnx) BTHIT.

XIH. Hanodizuka.

Knacudikauis HanowacTuHox i HaHO06'ekTiB. OCHOBHI TPWHIMIH (QOPMYBAHHS HAHOCHCTEM.
®i3u4Hi Ta XIMIYHI METOIM OTPUMAHHS HAHOOO'EKTIB.

®di3uka TOHKMX IUTIBOK Ta HaHoMmarepiaii. MeToau OTpHMaHHS TOHKHX TUTIBOK: TepMidHe
HaITMITFOBAHHS, KaTOAHE HATMITFOBAHHS, EJIEKTPOIIOIPOBKA i 1ITi(hyBaHHS.

AnotponHi popmu Byryenro: dyepeHn, HaHOTOPYOKH, TpadeH, CTPYKTypa i (bi3W9HI BIIACTUBOCTI.

Meroam pocmimkeHHs i JiarHOCTHKA HAHOOG'€KTIB Ta HAHOCHCTEM. Enexrponna pacrtpoBa i
IIpOCBivyroua Mikpockorist. Jupaxuiiai MeTomu gociimrenns. ONTHYHI METOIM TiarHOCTHKH.
Ckanyroua 30n10Ba Mikpockoist: CHI0Ba MiKpOCKOIIis.

XIV. ExcnepuMeHTaabHi MeToan (i3HKH KOHAEHCOBAHOTO CTaHy.

BumiproBanus disuanux Benmunn. Cuctemu oxunnip. Cuctema CI. TouHICTS BUMIipIOBaHb. Tuiu
noxudbok. VIMOBIpHICHI METOIM OIHKH TTOMHIIOK. CepennbokBajipaTnuHa nomuinka. J[oBipumii
IHTepBaJl.

Penrrenorpagis: mMeronn mocnimkenus imeansHol i peanbHOT CTpyKTypH. Enekrponorpadis i
CJIeKTpOHHA Mikpockonist. HelTpoHorpadis: mpyxHe i HenpyxHe KOCIHIIKEHHS MATHITHHX
CTPYKTYp i poHOHHHUX criekTpiB. Edext Mecbayepa.

Enextponnnit mapamarmiTHME pesoHaHc. SlmepHuit MarHiTHHII pe3oHaHC. Enextpuuni i
TalbBAHOMATHITHI METOAM BHBYCHHS EJICKTPOHHOI CTPYKTYpH KphcTailiB. ONTHYHI MeToIH
JOCIIIKCHHS.

XV. Teoperudna mexanika

HefoToriBebKa MexaHika: OCHOBHI NPHHIMIM MeXaHIKHM: TIPOCTIP Ta dYac [IPUHIINI
BIZHOCHOCTI, PUHIMIT AeTepMinizMy. 3akorn Kermnepa. Pisasuus HeioToHa.

JlarpamkeBa mexanika: J[WHaMiuHi CHCTeMH i3 3B’s3kaMu. Y3arajgbHeHi KOOpAWHATH.
Kpusoniniiini koopausary. Bapiauiinauii npunrmmn. Jlis Ta IpHHUAN HalMeHIIol il

PiBusnus Jlarpamka. ®ynxuis Jlarpamka BilbHOI MaTepialbHOT TOUKM TAa CHCTEMH
MaTeplalbHuX To4oK. PiBHsHHs Jlarpamka cucTeM i3 posmoineHuMu rapameTpamu.

Kanouiuni piBusuua: Jlis sk QyHKUis KoopauHaT Ta uacy. [IpuHuwm Momneprtioi Ta
ckopoueHa Aist. Pisnsuug I'aminbrona-SIko6i. Kanoniuni piBusHHS [aMiibToHa. 3B'930K PIBHSHE



Jlarpanxa ta I'aminsrona. BueeHHs KaHOHIYHUX PiBHSHb i3 BapiallitHOro MPHHIHILY.

3akonu 30epexeHHs: BiacTHBOCTI cHMeTpii MeXaHiYHMX CHUCTEM Ta iHTErpald pyXy.
Enepris Mexanianoi cucTeMu. IMITy)IbC cHCTeMH MaTepialbHUX TOYOK Ta y3araabHEHi iMITyJIbCH.
Hentp inepuii. I3oTpomist mpocTopy i 36epekeHHs KyTOBOro MOMEHTy. MexaHiuHa HoIiOHICTb.
BipiansHa Teopema.

InTerpyBanns piBHIHB pyXy: J[MHamika cucrteM 3 OJHUM CTymeHeM cBobomu. SIkicHmuit
aHayi3 pyxy Ha ¢pa3oBiit miomuHi. BusHaueHHs BULY HOTEHIIMHOT eHEPTii 3a 3aJIeXKHICTIO YaCTOTH
KOJIMBAHHS BiJ HOro eHepril.

3amava nBox Til. PyX y neHTpansHOMY mosti. 3aMKHYTI Ta HE3aMKHYTi TPA€KTOPIi.

3amaya Kemepa Ta pyx B KylnoHiBcbKOMy moTeHmiami: MDiHITHMH pyX YacTHHKH B
HBIOTOHIBCBKOMY HOII TskiHHA. ®opma Tpaekrtopii pyXy. Pyx wacTurKM mo op6iTi. 3akoHH
Kennepa.

[HdiniTHMH pyX B HBIOTOHIBCBKOMY MHOTeHWiami. PyX 3apsmy B KyJTOHIBCBKOMY IIOJNI
BifmTOBXyBaHHs. [HTerpan Pynre-Jlenna.

Teopist posciroBanb: Po3ciroBaHHS YacTHHOK B cucTeMi meHTtpa idepmii. EdexTuBHHit
nepepi3 posciroBaHHs. Po3cifoBaHHS 4acTHHOK B KyJOHiBChKoMy momi. ®opmyma Pesepdopna.
Maroxyrose posciroBanns. IIpyxHe 3iTKHCHHS YacTMHOK B CHCTeMi IEHTpy iHepmii Ta B
naboparopHil cucremi. Dopmyina Pesepdopna B maGopaTopriil cucTeMi BifTiKy.

Jlinidini xomuBanHs: 'apMOHINHEM ocumiusTop. 3aTyxaroui KonuBaHHA. J[MCHIATHBHA
¢ynxuis. 3mMymeni konuBaHHS. SIBUINE NiHIAHOTO pe3oHaHCy. Pe3oHaHC 3a HasBHOCTI TEPTH.
IlapameTpuuHUi pe30HAHC MiX Mi€0 TOBUILHOTO TIEPIOAMYIHOrO BIUIABY.

[lapameTpuynuil pesoHaHC TIpH TapMOHIYHOMY 30y/DKeHHi. BHIuB Teprs Ha
napaMeTpUIHUM pe3oHaHc. ChucTeMa IBOX 3B’13aHUX JIIHIMHUX OCIHIIATOPIB.

Konvsanns atomnux nanmroxkiB: JIiHIfHI KONMBAHHS CHCTEM 3 KiTbKOMa CTYIICHSIMH
BUIBHOCTI, HOpMaJbHi Moau. JIiHiiHI KOITWBaHHS JaHIIOKKIB aToMiB. YacToTa KOJIMBaHb, XBUJILOBE
YHCJIO Ta 3aKOHM JUCHEPCii THIHHAX XBHIIb.

Craboreninilini komuBaHHsA: MaTeMaTHYHMN MasTHHK, octunsTop Joddinra ta ix
asoBi mopTpeTd. Mani KONMBAaHHS B pe3oHaHCHOMY HaOmmkeHHi. HemiHifHMI 3CyB 4acTOTH.
Teopist 30ypeHb 11 MaluX KOIUBaHb.

Pesonanc B HeniniltHEX cucTeMax. Biuus 3aracanns Ha HemiHiiiHmii pesonaHc. SIBHime
ricrepesucy. HeniniliHuii mapameTpudHHN pe3oHaHc. PyX y MIBHAKO OCIMIIOIOYOMY IOJI.
Mastauk Kaminu.

Pyx tBeproro Tina: « TBepze Tino» Ta itoro cryneHi pinbHoCTI. KyToBa mBuakicTs. Tenzop
inepuii TBepzoro Tina. KineTidna eHepris Tina, mo 06epTacThes. MOMEHT iMITYIIbCY TBEPIOTro Tila.
Binshe obepramus cumerprunoi a3urd. PiBHsHHS pyxy TBepaoro rina. Eimeposi kyTm. 3B's30k
KyTOBOI IIBUJIKOCTI 3 KyTOBHMH KOOPIHHATAMH.

Piustrus Eiinepa. SIxicHuit anani3 TuHaMiKi acCUMETPHYHOT I3UTH Ta il MaloaMIITiTy IHi
obepranus. Pyx B Heinepmiiiniit cucremi Bianiky. Binnentposa cuna Ta cuna Kopioica.

Kanoniuni meperBopenns: IlepeTBOpeHHs y3aralbHEHHX KOODIAMHAT Ta IMITYJIBCIB.
KaHOHIUHI NepeTBOPEHHs raMiNbTOHOBUX cucTeM. TBipHi (YHKIil KaHOHIYHMX MEpETBOPEHS.
JliHaMika raMinbTOHOBHX CHCTeM, SK KaHOHi4He meperBopenns. Jlyxku Ilyaccoma Ta ix
BJIACTUBOCTI.



Iarerpanu pyxy ta Teopema Ilyaccona. @ynnameHnrtanbui ayxku Ilyaccony ta ymoBa
KaHOHIYHOCTI TepeTBopeHb. Teopema JliyBimis. PimmeHHs 3a1a4 MeXaHIKM 3a BIIOMHUMH IIOBHUM

iHTEerpasoM.

Pisusuns "aminsTona- Iko6i. 3HaxomKkeHHS TOBHOTO iHTeTpay. PiBHsanHs ["aMinbToHA-
SIk061 MeTOIOM PO3JIIJICHHS 3MIHHUX. AMia0aTHdHi iHBapiaHTH Ta KBa3lKIACHYHE KBAHTYyBaHHA.

Kanoniuni 3MiHHI «IiS-KyT».
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