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1. 3araabHi BizoMmocTi

HaiiMeHHyBaHHS MOKA3HUKIB XapakTepucTHKA JUCHUILTIHA 32 1eHHOI0
¢popmoro HaBuUaHHS
Bun pucnuiuiing BHOIpKOBa
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OI[iIHIOBAHHS | YKpPaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 2
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 1
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
InauBinyanbHi 3aHATTA 15
Camocriiina po6ora 75
dopmMa miICYMKOBOr0 KOHTPOI) eK3aMeH

2. MeTa, 3aBJaHHS TA 0YiKYBaHi pe3yJIbTATH HABYAJIbHOI JUCHHUILUIIHH

Po6Goua nporpama mauanpHOi maucrumutinu JIBA.05 «Makpockomiyaa ¢i3uka piTUHHUX KPUCTATIB» €
HOPMAaTUBHUM JOKYMEHTOM, SKHI po3poOJieHui Ha OCHOBI OCBITHBO-HAyKoBOi mporpamu, aaii OIl,
(3aTBepmxeHa Buenoto panoro [ncruryry dpisuku HAH Ykpainu, npotokonom Ne BiJ 20  poky)
MIArOTOBKY 37100yBaya TPETHOTO PiBHS BIAMOBIIHO IO HABYAIBHOTO IUIaHy cnerianbHocTi 104 «®Di3uka ta
ACTPOHOMISD»

IlepenymoBa BuBuYeHHsi. HapuampHuii kypc JIBA.05 «Makpockoniuaa ¢i3uka piquHHUAX
KPUCTAJIIB» € CKJIaJIOBOIO IUKITY MPO(eciiHOT MiArOTOBKH (PaXiBIliB TPETHOTO OCBITHRO-KBAI(IKAI[IHHOTO
piBHS “moktop (imocodii”. [Iporpama Kypcy opi€HTOBaHa Ha acITIpaHTIB, SIKI BXE 3HAHOMI 3 3araJilbHUM
KYpPCOM CTaTUCTHUYHOI (D13UKH Ta TEPMOTMHAMIKH.

Mera HaBuyajabHOi aucuumiaiHa. JIBA.0S5 «MakpockoniuHa ¢i3uka pPIIAHHUX KPHUCTATIBY»!
(hopMyBaHHS CHCTEMAaTHUYHUX 3HAHB Ta TOTJIUOJICHOTO pO3yMiHHS (YHIaMEHTAIBHIUX OCHOB CTATHCTUYHO1
¢bi3uku. Haranmatu, ynopsakyBaT, TMOTJIMOUTH 1 MPUBECTH B pOOOYMN CTaH OCHOBHI inei 1 dhopmynu
PIBHOB@)XHOI CTaTUCTUYHOI (PI3UKH 1 TEPMOJIWHAMIKW, MO3HAWOMUTH 3 OCHOBHUMH TOHATTSIMHU TEOPii
cuMeTpii 1 ¢a3oBUX MEPEXOIIB, 30KpeMa, 03HAHOMHUTH 3 MAKPOCKOIIYHUM aCIEeKTOM (Di3UKH PiTUHHHX
KpHUCTAJIIB Ta iXHIX (a30BHX NEPETBOPEHb.

3micT HaBYaJAbHOI JUCHUILIIHM. TeopeTWyHi Ta TNpakTU4YHI 3HAHHS, HAOyTI TPH BUBYEHHI
mucruiniiag JIBA.05 «MakpockoniyHa ¢i3uka piIMHHUX KPHUCTAJIIB», € OCHOBOIO /I 0araThoX (Gi3MYHUX
JOCIIKeHb Pe3ynbTrar BUBUCHHS JUCIUILUTIHM TOJIATA€ B 3HAHHI (PI3UYHHUX OCHOB CYYaCHHUX METO/IIB
OTpPUMAaHHS 1 JOCII/DKEHHS HAATOHKHWX OPraHIYHUX IUTIBOK Ta OpraHOMETAIIYHUX IHTepdeiciB, 3HaHI
CTPYKTYpHOT Oy/IOBH IUTIBOK Ta 00JaCTi MPAKTHUYHUX 3aCTOCYBAHb.

IIpexmeTrom HaBuajabHOI qucHumIiHA J[BA.05 «MakpockomiuyHa ¢i3uka piAMHHUX KPUCTAIIBY» €
BHKJIQJIaHHS 0a30BHX 3HaHb 3 CTAaTHCTHYHOI (DI3UKHM 1 TepMOJMHAMIKH, Teopii (Ga30BHX MEPEXOJiB, I,
30KpeMa, MaKpOCKOMIYHOT (PI3UKH PITMHHUX KPUCTAIIB.

OCHOBHMMH 3aBJaHHAMH HaBYaJIbHOI aucuuiutinm /IBA.05 «Makpockoniuna ¢i3uka pilMHHAX
KpHUCTaliB» € (opMyBaHHs 0a3UCy 3HaHb B MEXaX MaTepiaity, 1110 BUBYA€ThCS. JIUCIUITIIHA TOTYe acHipaHTIB J10
CIIpHIAMaHHs MaTepialy IHIIMX CHELKYPCIB, NepeadaueHuX MporpaMoro Crieliani3artii.

@daxoBi NporpamMHi pe3y1bTaTH HaBYaHHS (BUMOTH 10 3HAHb TA BMiHb)

B pe3ynbTaTi BUBYEHHS HAaBYAIbHOI AUCHUILTIHK acHipaHT TOBUHEH

3HaTH: 3B 430K MIKPO- T2 MAKPOCKOTIIYHOTO M1IX0iB, OCHOBHI TOCTYJIATH 13aKOHHU TEPMOANHAMIKH;
POJIb EHTpPOIil, IHIIMX TEPMOJUHAMIYHMX TMOTEHILIaNiB (eHeprii, eHTanbmii, BUIbHUX eHeprid ['ibca Ta
I'enpMrouibiis) 1 IXHiM 3B’ 430K 13 CTATUCTUYHOIO CYMOIO; 1/1€10 Ta 3aCTOCYBAaHHS MapaMeTpy MOpsAaKy, HOro
3B’S130K 3 CHMETPIEI0 MAKPOCKOMIYHOI (ha3u; Teopito (a3oBUX MEepexoliB JPYyroro poay B HaOIMKEHHI
cepenHboro mnois (teopito Jlanaay), TepMOAMHAMIKY MEPEX0ay MEpPLIOro pojay Ha MPHKIAAl Nepexoay
HEMAaTHK — 130TpOIHA PiIMHA; OCHOBHI IOJI0KEHHS T€OPii MPYKHOCTI HEMAaTHYHOTO PITUHHOTO KpHUCTAIy.

3



BwmiTH: BUpI3HATH TepMOIUHAMIYHI €PEeKTH cepell IHIIMX B MPOLeci CBOET poOOTH; pOOUTH OIIHKH
iMOBIpHOCTEH pi3HUX e(eKTiB, CTaHiB, PIBHIB €HEPrii TOII0; 3HAXOIUTH aJICKBAaTHI MapaMeTpU MOPSIKY B
peaIbHUX 3aj1a9ax i 3aCTOCOBYBATH Teopito Jlanaay 1o onucy npoctux (ha30BHX MEPEX0IiB; 3aCTOCOBYBATH
METO/]] CTATUCTUYHOT CyMH JUIS MPOCTUX 3a]a4; iIeHTU(IKyBaTH HeMaTHuHy ¢a3y i ,,autatu’ nepopmarii
JMPEKTOpa 3a IOTIOMOTOI0 MIKPOCKOTIa

3aBAaHHAM HaBYAJIbHOI JMcHUILIIHM (BiamoBigHo a0 mepeaiky OII) JIBA.0O5 «AxtyanbHi
npo6semu Pi3nIHOT Ta MOJIEKYISIPHOT €IEKTPOHIKI» HAOyTH KOMIIETEHTHOCTE:

3araneni:  3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: ©K1, PK2, OK3, ®K4

[Iporpamui pesynpratu HaBuanHs [IPH2, T1PH3, [1PH4, IIPHS, I1PH6, ITPH7, TTIPHS, T1IPHO,
[TPH10, TTPH11, ITPH12, ITPH13, [TPH14.



3. TeMaTHYHMi IUIAH
(cTpyKTypa 3a1iKOBOTO KPEIHTY)
3 HaB4yanpHOI auctumiiau JIBA.05 «Makpockomniuna (i3uka piTuHHUX KPUCTAIIB»
(2 xypc — 2 cemectp)

3MmicT

Jlekmii,
ToJI.

Ceminapchki,
roj.

CamocrTiiina
pobora, roj.

Pazom,
roj.

Jlexuis 1.

Beryn. MikpockomniuHui (MeXaHIqHUN )
1 MAKpOCKOIIIYHUHN OIHC
0araTo4acTHHKOBOT CHCTEMH.

10

Jlexuis 2

EnTponis. 3akoH 3pocTaHHS EHTpOMIl
(Ipyruil 3aKoH TEPMOJAUHAMIKH). 3aKOH
BEJIMKUX YHUCEIL.

Camocriiina po6oTa: [1] #1-5,7,8.

13

Jlexmis 3.

EnTponis miacucremu € QyHKuieo ii
CepeHbOi  EHeprii. Temnepartypa.
[Tepmmi 3aKOH TEPMOIUHAMIKH.
XeMIuHUM MOTEeHIIIa.

Camocriitaa pobora: [1] #9,11,12,13.

11

Jlekis 4.

TepmonuHaMiuH1 TOTEHITIATH 1
neperBopeHHs Jlexanapa. YMoBu
TEPMOIIHAMIYHOI PIBHOBAru 3a
MOCTIIHOT eHeprii, 00’ emMy, THCKY.
Camocriitia po6ora: [1]
#12,13,14,15,24,25;

10

Jlekuis 5.

Posnonin I'i66ca. Craructudna cyma.
Cepenni 1 cnoctepexyBani. Bupa3 mis
EHTPOITII.

CamocriiiHa poboTa:

[1] #28,31,36,37,38;

[2]#6.5,6.6,7.1.

13

Jlekuis 6.

CraTucTHYHAa MCXaHMKA 11€aIbHOTO
ra3y. Posnozin Makcsena.

Camocriitna pobora: [1] #29 1 3agaum
2,3,4:#41,42. BuBectu TepMOJMHAMUKY
171eapHOTO Ta3y.

14

Jlexuis 7.

IMopsnok 1 cumerpis. Paza =
MaKpOCKOIIYHA CHUMETpis TiNa.
[Tapamerp mopsaky. Ilomspua Ta
HernoJsipHa cumeTpis (dhepoMarHiTHUN
Ta HEMaTHYHUI MOPSAIOK).
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Camocriitna po6ora: [1] #141,142;

[3]#3.5,3.6.
8. | Jlekuis 8.
dazoBuii nepexia Apyroro poay. Teopis
Jlannay. 3 0 8 11
Camocriiina poboTa: [1] #141,142;
[3]#4.2,4.3,4.6.
9. | Jlekuis 9.
da3oBuil mepexiy MEpPIIOro POy
(HemMaTuk —  I30TpONHA  piaUHA).
I'icrepesuc. IIepeoxomnoxena
130TponHa ¢aza 1 neperpira HemMaTUIHA 3 3 8 14
dbaza.

Camocriiina pobora: [1] #141,142;
[3]#4.4,4.5.4.6 ; [4]; nepexin pinuHa-
1ap,

10. | Jexmis 10.
®a3u piguHHUX KpUcTaiB. [IpyxHICTH
HEMAaTHKa. 3 0 7 10

Camocriiina po6oTa: [4] rnasa 1,#3.1;
[5]#3.1,3.25.1,.

Bceboro 30 15 75 120

MeTtoanuHe 3a0e3ne4YeHHS HABYAJIBLHOL JUCIUILIIHU:
OTIOpHI KOHCIIEKTH JIEKIIii, 010J1I0TeYH1 MOCIOHMKH 31 CIIUCKY PEKOMEHIOBAHO1 JIiTepaTypH, eIeKTPOHHI
MOCIOHMKHU, MYJIbTUMEIIMHI TTpe3eHTallii, TOBIAKOBO-1H(GOPMAITliitHI IHTEPHET-Kepena TOIIO.

4. 3MicT HABYAJIbHOI JUCHHUILIiHA
JIBA.O5 «MakpockoriuHa (i3uka piTuHHAX KPUCTATIBY

Tema 1. Beryn. Mikpockonmiynuidi MeXaHMYHMHA miaxix 1 HeoOXigHiCTH cHemiajJbHOIO
MAKPOCKOMIYHOr0 MiIX0Ay A0 OMHCY MAKPOCKOMIYHHUX Til. MIKpOCKOMIUYHUN (MEXaHIYHMIA) OMHC
0araTo4acTUHKOBOT CHCTEMH: KBAaHTOBI YHMCIIA, KJIACHYHUN ONUC CTaHy, (a3oBuii mpoctip. Jlorika
BBEJCHHS IMOHATTS MaKpPOCKOIIYHHMX CTaHIB. IMOBIpHICTh MIKpO Ta MaKpOCTaHIB 3aMKHEHOI CHUCTEMHU.
EnTpomnis. 3akoH 3pocTaHHs €HTPOIIl (Apyruil 3aK0OH TePMOJAUHAMIKK). 3aKOH BEJIHKUX YHCEN: CEPEHE 1
HaWIMOBIpPHIIIE 3HAYEHHS CIIOCTEPEKYBAHO1.

Jlireparypa: 1,2.

Tema 2. TepmoanHamMiuHi MOoTeHia M i 0CHOBU TepMoaMHaMiku. ExTponis nigcucremu € QyHkiiero i
cepenHboi eHeprii. Temmeparypa. Ilepmmii 3akoH TepMOAMHAMIKM Ui CUCTEMH 13 (DIKCOBAaHMM Ta
He(1KCOBAaHUM YHCIIOM YaCTUHOK. ANliabaTHuHui npouec. XeMiuHui notexnuian. YoMy Tenso i poboTa He
€ TMOTEHIiaJlaMM, a iXHI 3MIHM He € JidepeHmianamMu. TepMOJUMHAMIYHI MOTEHIIAIN: BUIbHA €HEepris
I'enemroneia, ['100ca, eHTambmis. Sk oTpuMaTH MOTEHINAdM 3 TMEPIIOr0 3aKOHY 3a JIOTIOMOTOIO
neperBopeHHs Jlexxanapa. SIk 3 HUX OTpUMAaTH €Hepriio, eHTPOIilo, TUCK, 00’ €M, XeMIYHMH MOTEHIiall,
MUTOMY TEIJIOEMHICTh. YMOBHU TEPMOJIHAMIYHOT pIBHOBArH 3a MOCTIHHOT eHeprii, 00’eMy, THCKY.
Jlireparypa: 1,2.



Tema 3. Poznoaii I'io0ca i ocHoBH craTucTuuHol MexaHiku. Posmoain ['100ca mist migcucTeMH BEIUKOT
cucremu. Ctanctuuna cyma. Bupas s enrporii. Posmoain ['i66ca B cucteMi 3 €HEpri€ero, 110 € aAUTHBHOIO
32 YaCTUHKaMH 1 pI3HUMU CTYNEHsMU BUTbHOCTU. Posnonin bonpimMana.

Jlireparypa: 1,2.

Tema 4. CraTHucTHYHA MeXaHMKa igeajdbHoro rasy. llpocrimuii mpukiIang 3acTOCYBaHHS METOJIIB
CTAaTHUCTUYHOI CyMHU — TEPMOMHAMIKA 11eabHOTO Ta3y. Po3nonin MakcBena. Po3moinu 3a aOCOMOTHUMUA
3HAYEHHSMHU MIBUJIKOCTI Ta KiHETWYHOi eHeprii. TepmMoauMHaMuKa imeaqbHOrO rasy: CTarcyma, BUIbHA
EHeprisi, CHePTis, TUCK, TETUIOEMHOCTI 3a TIOCTIHHOTO 00’ €My Ta THCKY.

Jlireparypa: 1,2.

Tema 5. [lapameTtp nopsiaky i cumerpis. Teopist Jlannay ¢azoBux nepexoaiB Apyroro poay.
[Topsimok i cumetpis. Paza = MmakpockomiuyHa cumeTpis Tina. [Tapamerp mopsiaky. [lonspra Ta HenoaspHA
cumetpis (pepomarHiTHUN Ta HEeMaTH4HUI mopsanok). Ilapamerpu mopsaxky moisipaoi (dhepomarHer) i
HenoJsipHOi (HeMaTHK) (a3. Pa3oBwmii nepexiz apyroro poxay. Teopis Jlangay. Po3kian BitbHOT eHeprii 3a
rapaMmeTpoM MOpAAKY 1 ii BUIIIA 110 1 micis nepexony. CrioHTaHHe nopyieHHs: cuMmertpii. HenepepsHi 1
PO3pUBHI TEpMOAMHAMIYHI BenynHU. Da30Buii epexiz 130TpornHe TUIo (MapaMarHeTuk)— pepoMarHeTHK.
Jlireparypa: 1,3.

Tema 6. da3oBuii nepexig nepmoro poay. ®a3zoBuil mepexia Mepmoro poay HeMaTHK — 130TPOIHA
piavHa. Jlupekrop 1 mapameTp MOpPSAKY HemoJispHoi (HemMaTudHoi) ¢as3u. Po3kiaa BUIbHOI eHeprii 3a
CKaJSIPHUM TapamMeTpoM HOopsAnaKy S 1 il Bumsin o 1 micias nepexoxay. lictepesuc. Ilepeoxonomxena
130TponHa ¢a3a 1 neperpita HematuyHa ¢asza. CriBicHyBaHHS (a3.

Jliteparypa: 3.,4,5.

Tema 7. Pinunno-kpucrajiiuti ¢pasu. IlpyxHa eHeprisi HeMATUYHOIO PIAUHHOI0 KPUCTAJTY.

[nes pimuHHO-KpUCTaNIyHOTO MOPAKY. Pi3H1 a3u: HemaTuk, cMekTuk A 1 C, xonecrepik. [IpyxHa enepris
1 MOXiAHI JUpPEeKTopa 3a MPOCTOPOBUMHU KOOpAMHATaMH. IHBapiaHTH1 JuQepeHliiHI omnepaTopu 1
HEMaTH4Ha cUMeTpis. Tpu OCHOBHI MOJIU MPYXHUX Jedopmarliiii HEMaTUUYHOTO JUPEKTOpa: CKIC, 3aKpyT,
3rin (splay, twist, bend). TIpy»xHa BibHA eHepris.

Jliteparypa: 3,4,5.

5. IlpakTu4Hi 3aHATTSA
3 HaB4yabHOT quctumuiiag JIBA.0S «MakpockomniyHa ¢i3uka piAMHHUX KPUCTAIIB»

[IpakTruHe 3akpilJIeHHsS JICKI[IHHOTO MaTepialy Ta HAyKOB1 JIOIMOBIiI acIipaHTa IOB’s3aHI 3 TEMaMH
JIEKITIH 1 € YaCTUHOIO 3MICTY JUCITUTUIIHH.
6. CamocTiiina podora
3 HaB4abHOT quctuiuiiag JIBA.05 «MakpockomniyHa (izuka piAMHHUX KPUCTAIIB»

No 3MICT caMOCTIiHOT poOOTH acIipaHTIB OO0csr, roauH
BuBuenHs mMarepiany Jexiii 30

2. OmnpaioBaHHs MaTepiany, IO BHHECEHUH Ha camocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY TUCHHUILTIHY 75

7. MeTtoau BUKJIAJaHHA
3 HaB4yaNbHOI auctumiiay JIBA.05 «MakpockoniuHa (i3uka piTMHHUX KPUCTAIIB»

VY mporieci BUKIaJaHHS AUCUUIIIIHA BUKOPUCTOBYIOTHCS TaKi METOIU:
1) MeTonu opranizairii Ta 3/1iiCHEHHS] HABYaIbHO-TII3HABAIBHOI AisTIbHOCTI (6€ecifa, TeKIlis; UTIoCTparlis;
nabopaTopHi pobOTH, pedepaTh; caMOCTiiiHa poOOTa CTYAEHTIB);
2) MeTOIM CTUMYITIOBAHHS I MOTHBAIIlli HABYAaTbHO-TI3HABAIBHOI AISUTBHOCTI (HaBYAIbHI JUCKYCII,
MOYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD);
3) MeToIi KOHTPOJTIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOITIO), KOPEKIIii (CaMOKOpPEKIIii, B3a€EMOKOPEKIIii) 3a
e(EKTUBHICTIO HABYAJIbHO-T3HABATIBHOT JISUTBHOCTI.



8. PeliTHHrOBa cUCTeMA OLiHIOBAHHA
3 HaB4yanpHOI auctumiiau JIBA.05 «Makpockomniuna (i3uka piTuHHUX KPUCTAIIIB»

OcHoBHUMH (POpMaMu Oprasizailii KOHTPOJIIO y TPOLECi BUBYCHHS CTYJCHTAMH JaHOi JUCLUUIUIIHU €
IHIMBigyanbHa, rpymnoBa Ta (poHTalbHA MEpeBipKa 3HAaHb, BMIHb Ta HABHYOK CTYACHTIB (yCHa Ta
MUChbMOBA). PEHTHHT acmipaHTa CKIaa€ThCs 3 HACTYIMHUX OTPUMaHUX OajiB:

1. Excnpec-koHTposb — 20 6aniB. (yCHE OMUTYBAaHHS YM CaMOCTIiiiHI poOOTH Mij Yac HaBYAIBHOTO

MpoIIeCy)
2. Ilpaktuuni 3aHATTS Ta camocTiiiHa poboTa — 40 Gairis.
3. Ex3amen — 40 6anis.
3aoxouyBaJibHi Ta mrpadHi 6aam

1. Tlpu BigCcyTHOCTI Ha JIEKIii/IPAKTUIHOMY 3aHATT1 0€3 OBAXXHHUX NMPUYIMH -2 Oanu

2. Tlopmana B )KypHaJ CTaTTS UM BUCTYI Ha KOH(EpeHIIii 3a TeMoro Kypcy +10 6axnis.

Cyma sk mTpagHUX Tak 13a0X04yBaHUX OaniB po3paxoByeTbes 3a popmynoro 0,1R, ne R — 3aranpha

KUIBKICTB OalTiB, 1 HE Ma€ MepeBUINYBaTH B 1iiomy 10 Gamis.

IIkaja pedTHHTIB.
3arajbpHa KUIBKICTh OalliB, SIKy acIlipaHTa MOK€ OTPUMATH Il Yyac BUBUYEHHS KypCy CKJIaJaeThCs 13
CYMH BaroBux OajiB OTPUMAHHX MPOTSITOM BUBUEHHS TUCIUTIIIIHI

R=20+40+40=100 (6anis)

HIkamaa BigmoBigHocTi OLIIHOK

PeiiTunrosa . PeiiTunr y
. 3HaYeHHH OLiHKH . o
oliHKa BigcoTkax, %
BinminHo — BiIMiHHUHN piBeHb 3HAHb (YMIHb) B MEXax
A 000B’3KOBOTO MaTepiary 3, MOKJIMBUMU HE3HACHUMU 90-100
HEIOJIIKaMU.
Jy»e nodpe — 10CcTaTHHO BUCOKHIA PIBEHb 3HAHb (YMIHb) B
B Mexax 000B’SI3KOBOTO MaTepiany 6e3 CyTTeBUX (TpyoHx) 82-89
MOMMJIOK.
c Hoope — z[06pnl?1 pIBEHb 3HAHb (YMiHB) B MEXKax 000B’S3KOBOTO 75-81
Marepiajay 3 He3HaAYHOIO KUIbKICTh MOMMJIIOK.
3a10BiJILHO — MIOCEpEIH] PIBEHD 3HAHD (YMIHB) B MEXax
D 000B’3KOBOI'0 MaTepialy i3 3HaYHOIO KUTBKICTIO HEJIOJIKIB, 69-74
JOCTATHIA JIJIs1 TOJAJIBIIIOTO HaBYaHHSA a00 X MpodeciitHoi
ISUIBHOCTI.
E JlocTaTHBO - MIHIMAJIBHO MOXJIMBUH JOMYCTUMUIN PIBEHb 3HAHBb 60-100
(yMiHB) B M&XaxX 000B’SI3KOBOT'O MaTepiay.
He3anoBu1bHO 3 MOKIIUBICTIO TOBTOPHOTO CKIIQJaHHS —
£X HE3aJI0BUTbHUIN pPIBEHb 3HaHb (YMiHb) B MEXaX 000B’SI3KOBOTO 35-59

Martepiany 3 MOXKJIMBICTIO TIOBTOPHOTO MEPECKIIalaHHsI MiCIIst
CaMOCTIMHOTO JIOOTPAITIOBAHHSI.
He3anoBinbHO 3 3 000B’13KOBUM TIOBTOPHUM BUBYCHHSIM KypCY —
F HU3bKUI piBEHb 3HaHb (YMIHB) B MEXaxX 000B’I3KOBOTO 1-34
MaTepiay, 110 BUMarae MoBTOPHOTO BUBYEHHS MaTepialiB Kypcy.




9. OpieHTOBHMII MepeTik eK3aMeHAIHHUX MUTAHb
«3 HaByanbHOI auctumuiinu JIBA.05 «Makpockomniyaa (izuka piiuHHIX KPUCTAITIB»

1. MikpockomiyHui (MEXaHIYHUN) OMUC 0araToO4acTHHKOBOI CHCTEMU: KBAHTOBI YHCIIA, KIIACHYHUN OTUC
cTany, ¢a3zoBuit mpocTip. JIorika BBeIeHHS MOHITTS MaKPOCKOTIIYHUX CTaHIB.

2. IMOBipHiCTP MIKpPO Ta MAaKpOCTaHIB 3aMKHEHOi cuctemMu. OCHOBHHH TIOCTyJaT PIBHOBAXKHOT
cratucTuyHOi MexaHiku. EnTpormis.

3. 3aKOH 3pOCTaHHS SHTPOMIi (APYTrHii 3aKOH TEPMOJHUHAMIKH).

4. 3aKOH BEIIMKUX YHCEN: CEPETHE 1 HAWIMOBIPHIIIE 3HAYECHHS CIIOCTEPEKYBAHOI.

5. EaTpomnist mincucremu € pyHkIiero ii cepenapoi eneprii. Temmneparypa.

6. Ilepmmii 3aKk0OH TEPMOJWHAMIKH Ul CHCTEMH i3 (IKCOBAaHUM Ta HE(PIKCOBAHUM UYHCIOM YACTHHOK.
AniabaTudHMIA IpoIIec.

7. XeMIYHHIA TOTSHITIa.

8. Homy Temiio 1 poOoTa He € MOTEHI[IaJIaMU, a TXH1 3MIHU HE € JipepeHiiaTaMH.

9. TepMmoauHaMiYHi1 MOTEHLaNU: BUlbHa eHeprid [eapmronbua, 1'160ca, eHTanpmia. Sk ix oTpumaru 3
MEPIIOTo 3aKOHY 3a OTIOMOT010 iepeTBopeHHs JIexanpa.

10. Sk 3 TepMOJMHAMIYHUX TMOTEHIIATIB OTPUMATU €HEPTit0, EHTPOIII0, TUCK, 00’€M, XeM. MOTEHIlIa,
MUTOMY TETJIOEMHICTb.

11. YMoBHU TepMOAMHAMIYHOT PIBHOBArW 3a MOCTIHHOI €HEPrii, 00’ €My, THCKY.

12. Po3nonin [MiOca ans migcucremu Benukoi cuctemu. CrtatuctuyHa cyma. Bupas uist entpormii.

13. Posnogin ['ibca B cuctemi 3 eHepri€ro, IO € aTUTHUBHOIO 32 YaCTUHKAMU 1 PI3BHMMH CTYINEHSIMU
BUTBHOCTH.

14. Po3moain MakcBena. Po3noaing 3a aOCOMOTHIMH 3HAYSHHSIMU IBUIKOCTI Ta KIHETUYHOT €HEPTii.

15. TepmonuHamMuKa 11€aIbHOTO Ta3y: CTaTCyMma, BUIbHA €HEprisi, €Heprii, THCK, TEIJIOEMHOCTI 3a
nocrtiitHoro V Ta P.

16. Tlopsimok 1 cumetpis. da3za = makpockomnidyHa cuMmetrpis Tima. [lapamerp mopsiaky. Ilomspra ta
HEToJIsIpHa cUMeETpis ((pepoMarHiTHUI Ta HEMATUYHHUIN TIOPSIOK).

17. ®azoBwuii nepexin apyroro poay. Po3kian BUTbHOT eHEprii 3a mapaMeTpoM MOPSIAKY 1 ii BUTIISAI 10 1
micys nepexoay. CloHTaHHE TOPYIIEHHS CUMETPIi.

18. HemepepBHi BeTWYMHU 1 CTPUOOK TETNIOEMHOCT1 B TOYIll TIEPEXOTY.

19. Kputnuni ingexkcu Tteopii Jlammay: mapamerp TOPSJKY, CHPUHHSATIMBICTH, TMapaMeTp IMOPSAKY,
IHIYKOBaHUHU ITOJIEM.

20. dazoBwuii mepexia mepuioro poay (HEMaTWK — 130TpomHa piauHa). JIUpeKTop 1 mapaMmerp MOpSAKY
HeToJsIpHOi (HeMaTuuHo1) (ha3u. Po3kita BUTbHOT €HEPrii 3a CKAIIPHUM TTapaMeTPOM MOPSAAKY S 1 11 BUTIISA
70 1 ITICTISt TIePEXOTY.

21. I'icrepesuc. Ilepeoxonomkena i3oTponHa (asa i meperpira HeMaruyHa (asa.

22. HemaTnuHa, CMEKTHYHA, 1 X0JeCcTepruyHa (a3 piIMHHOTO KPUCTAIY.

23. [IpyxHa BibHA €HEprisi HEeMaTHUKa 1 OCHOBHI TUIH JeopMalliii TupeKTopa.
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