Qu HauioHanbHU TEXHIYHUI YHiIBEpPCUTET YKpaiHU
«KUTBCbKUMA NONITEXHIYHUNA IHCTUTYT Kadeppa 3aranbHoi ¢pi3vKu
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MAKPOCKOIITYHI KBAHTOBI SABHUIIIA
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IIporpama HaBYAJBHOI JUCUUILIIHU

1. Onuc HaBYAJbHOI AMCIHUILIIHYU, TI MeTa, IpeMeT BUBYAHHSA Ta Pe3yJabTATH
HABYaHHA

Onuc aucuumiainu. Ilporpamy HaBYaNbHOT AUCHUIUTIHK «MaKpOCKOIYHI KBaHTOBI
SBUIIA» CKJIAJICHO BIAMOBIIHO JI0 OCBITHHOI mporpamu «Komm’roTepHe MOJIetoBaHHS
GI3UYHUX TIPOIIECIBY MIATOTOBKH MaricTpiB cremiaabHocTi 104 di3uka Ta acTpoHOMIS.
Kypc «MakpockomniuHi KBaHTOBI SIBUIIIA» Pa3oM 13 Kypcamu «KBaHTOBa MexaHiKay,
«®dizuka TBepaOro Tina», «Pi3MKa MarHiTHUX SIBUI» BiAirpae poib (yHAaMEHTAIbHOI
¢bi3uko-MaTemMaTHyHO1 0a3u, 6e3 sKOi HEeMOXXJIMBA yCHIlTHA AiSUIbHICTh (PaxiBisg B Oy/b-
SKIW Tally31 MPUPOJHUYHMX Hayk a0o TexHiku. JlaHa mporpama BigoOpakae CydyacHUM CTaH
BUKJIaJaHHsA (I3UKH Y BUIIMX TEXHIYHWX HaBYAIBHUX 3aKjIajJaxX Ta BPaxOBYE 3axXiTHUM
nocBij. Bona nepenbayvae mpupoiHe CHIONYYEHHS MAKPOCKOIIYHOTO Ta MIKPOCKOITIYHOTO
MIIXOMIB 1 PO3KPUTTS BHYTPINIHIX JIOTIYHUX 3B'A3KIB MK PI3HUMHU HampsMamMu (Pi3uaHOl
HAYKHU.

Crynentu ®M®, okpiM Kypcy «MakpOCKOIIIUHI KBAHTOBI SIBHIIA», BUBUYAIOTh Oarato
CHeliaIbHUX PO3AiTiB (Di3UKH Ta CHEUKYPCiB (I3UYHOTO CHpsAMyBaHHS. ToMy B JaHOMY
JEKIIIHHOMY Kypcl TOJIOBHA YyBara MNPUIUISAETbCS (QyHAAMEHTAIbHUM IMHUTaHHAM, 0e€3
NepeBaHTAXKEHHS BUKIIATY NETATSIMU TEXHIYHOTO Ta TEXHOJOTIYHOTO XapaKTepy, a TaKOXK
BUKOPUCTAHHS HAWMPOCTIIIMX MPUKIAAIB. 3 OISy HA HEBEIMKUNA OOCAT JUCIUIUTIHM,
BIJIMOBIIHI TMHUTAaHHS TIOBUHHI JOJAaTKOBO pO30MpaTHCS CaMOCTIHHO, OCKUIbKM imei 1
MeToau (i3UKH HAAMPOBIAHOCTI MPOHUKIN Y 0araTo po3auliB (i3UKH 1 TETep CKIAJIar0Th
OCHOBY cyyacHoro (izmunoro ¢pysaameHty. [Ipu mpoMy KIJTBKICTh 1 PiBEHb CKJIATHOCTI
MPOMOHOBAHUX CTYJACHTAM 3aBJaHb JUIsl JOMAIIHBbOI POOOTH MalOTh BIAMOBIAATH iX
MO>KJIMBOCTSIM Ta CIPHATH MaKCHUMalbHOMY 3aCBOEHHIO TEOPETUYHOTO MaTepiany.

Tpeba maTu Ha yBa3i, 10 3HAHHS TOHATH Ta SBUII 3 II€1 TUCIUIUIIHU CYTTEBO ITiIBUIILYE
3arajJbHUN pIBEHb CTYJICHTIB HE TUIbKM HAa BUMAJOK IXHBOTO IMOJANBIIOTO PO3BUTKY SIK
npodecioHaliB, aje ¥ € eJleMeHTaMH 3arajJilbHoi HAayKOBO1 KYyJBTYpH Ta HAYKOBOTO
CBITOTJISITY.

MeTa HaBYAJBHOI AUCHUIUIIHM. MeETOI0 HaBYAIBHOI IUCHHMILUTIHU € (opMyBaHHS Y
CTYJICHTIB 3JIaTHOCTEH BUKOPHUCTOBYBAaTH (yHIaMEHTAJIbHI (DI3UYHI TOHSATTS, OCHOBHI
MPUHIIAIH 1 3aKOHU KJIACHYHOI Ta CydacHoi (Pi3uku y rany3i (Gi3uku HaAIPOBIAHOCTI MpH
BUPIIIICHHI IEBHUX (DI3UYHUX 3a/1a4.

IIpeamMeTr HABYAJBLHOI JMCHUIUIIHM: SIBUIIE HAAMPOBIAHOCTI Ta MeToaW 1 (i3UuHI
MOJIETI, 110 HOTO OMUCYIOTh.

IIporpamHi pe3yJibTaTH HABYAHHSA:

KomnerenTHoOCTI:

(3K01) 3maTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUIHUX CUTYAITisX.

(3K02) 3nanHs Ta po3yMiHHS IPEeAMETHOT 00J1acTi Ta po3yMiHHS PO eCiHHOT TIsUTBHOCTI.
(3K03) 3narHicTh 10 MOMIYyKY, 00pOOICHHS Ta aHai3y iHGOpMaIllii 3 pI3HUX JHKEPE.
(®KO05) 3naTHicTh cripuiiMaTi HOBO 3700yTi 3HAHHS B 00J1acTi (i3UKH Ta aCTPOHOMIT Ta
IHTETPYBATH iX 13 YK€ HassBHUMH.



(®KO08) 3naTHicTh hOpMYIIIOBATH HOBI TINMOTE3W Ta HAyKOBI 3a7adi B oOmacTi (pi3uku Ta
aCTPOHOMI1, BUOHMpPATH BIATIOBITHI METOIN JUIS X pO3B’sA3aHHs, OEpydH /10 yBaru HasBHI

pecypcu.

YMinHA:

[TPHOS8. TIpe3eHTtyBaTH pe3yiabTaTH JOCHIIKEHb Yy ¢GoOpMi JIONMOBiJIEH Ha ceMmiHapax,
KOH(EPEHINIAX TOIIO, 3MIMCHIOBATH NPOQEcCiiHUN MHChMOBHM OINMKUC HAYKOBOTO O
CJTIPKCHHS, BpaXOBYIOUH BUMOTH, METY Ta IIJILOBY ayIUTOPIIO.

[TPH12. Po3pobnstu Ta 3acTocoByBaTH €(EKTHBHI aJrOPUTMH Ta CIeliali30BaHe
nporpaMHe 3a0e3rnedeHHs I JOCHTIDKeHHS Mojeneil (i3uyHuX Ta/abo acTPOHOMIYHHX
00’ €KTiB 1 ITpOIIECiB, 0OPOOKHU Pe3yIbTaTIB €KCIIEPUMEHTIB 1 CIIOCTEPEIKEHb.

I[TPH13. CtBoproBaTu ¢i3udHi, MaTEMAaTHYHI 1 KOMIT FOTEPHI MOJIeJl IPUPOJTHUX 00’ EKTIB
Ta SIBUIII, TIEPEBIPSITH iX a€KBATHICTh, JOCIIKYBATH iX JUII OTPUMAaHHS HOBUX BUCHOBKIB
Ta MOTJIMOJICHHS PO3YMIHHS NTPUPOJIH, aHATI3yBaTH OOMEKCHHS.

[IPH16. bparn npoaykTHUBHY y4YacTb Y BHUKOHAHHI EKCIEPUMEHTAIBHUX Ta/abo
TEOPETUIHUX JIOCTIKEHb B 001aCcTi (DI3UKHU Ta aCTPOHOMII.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH AUCHMUILIIHM (Miclle B CTPYKTYPHO-JIOTTYHIH
cXeMi HABYAHHSA 32 BiIMOBIIHOI0 OCBITHBOIO MPOIrPaMoI0)

IIpepekBizuTu. Kypc «MakpockoriuyHi KBaHTOBI sSBUIIA» 0a3yeThCs HA HAOYTHUX 3HAHHSIX
Ml Yac HaBYaHHS Ha OaKaJaBpChbKOMY piBHI OCBITM 3 HACTyHNHUX JUCIUILIIH:
«AnamiTHyHAa TeoMeTpis Ta JIiHIMHA  anrebpay, «MaTeMaTUUHH  aHaJi3,
«Jlnudepeniianbai Ta 1HTErpalibHI PIBHAHHI», «CHeliagbHl pPO3AUIM MaTEeMaTUYHOTO
aHamizy», «Meroagu MaremaTudHoi (¢i3ukm», «3arasbHa ¢izukay Ta «TeopernyHa
bi3ukay.

IMocTpekBizuTu. HaBuanpHa qucnumiina « MakpOCKOIIUYHI KBAHTOBI SIBHIIA» € OCHOBOIO
JUTSI TIOJIAJTBIIIOTO MTPOXOKCHHS HAYKOBO-OCITITHOT PAKTUKH.

3. 3MicT HABYAJBLHOI AUCIUILTIHA
JlucuuIutiay CTpyKTYpHO po3aineHo Ha 11 tem:
Tema 1. IcTopis Ta OCHOBHI (paKTH.
Tema 2. ®eHOMEHOJIOT1YHI TEOPIii.
Tema 3. KBanToBe y3arajibHEHHS.
Tema 4. OCHOBHI IMapaMeTpH.
Tema 5. I'panutist Mixk HOpMaJIbHOO 1 HaATpoBigHOIO (hazamu. Haanposigauku 11
poay.
Tema 6. CriaGka HaAIPOBITHICTD.
Tema 7. Buxopu AGpukocosa.



Tema 8. OcHOBH MIKPOCKOITIYHOI TEOPii.

Tema 9. denomen Kynepa. Haanposigna miivaa.
Tema 10. KBa3iuacTHHKOBI CTaHH.

Tema 11 HepiBHOBaXkHI edeKTH.

4. HaBuaJjbHi MaTepiaju Ta pecypcu
Bba3oBa JgiTteparypa.

1. B.M. Jlokres. Jlekmii 3 ¢izuku HaanposigHocti. Kuis: Bua-so IT® HAH Vkpainu,
2011.

2. . Jlosruii. Yapisue sBuiie HaanpoBiaHicTh. Kuis: “€Bpocsit”, 2000.

3. Landau L. D., Lifshitz E. M. Electrodynamics of Continuous Media. Course of
Theoretical Physics. Butterworth-Heinemann, 1984.

4. Tinkham Michael. Introduction to Superconductivity (2nd ed.). New York: Dover
Books, 2004.

5. Gallop John C.SQUIDS., the Josephson Effects and Superconducting
Electronics. CRC Press,1990.

JonomixkHa JiTteparypa.

6. Orlando Terry, Delin Kevin. Foundations of Applied Superconductivity. Prentice
Hall, 1991.

7. T1.J1e Ken. CBepXnpoBOAMMOCTb METAJIJIOB U CIIaBoB. M.: “Mup”, 1968.

8. 0. JluaTon. CBepxnpoBOAUMOCTh. “Mup”, 1971.

9. M. Tunnu, Ix. Tunnu. CBEpXTEKY4YECTh U CBEPXIPOBOAUMOCT. M.: “Mup”, 1977.
10.B.3. Kpecun. CBepXImpoBOIUMOCTh U cBepxTekydecTh. M.: “Hayka”, 1978.
11.1.M. Imutpenko. B mupe ceepxnpoBogumoctu. Kues: “HaykoBa qymka”, 1981.

12.B.B. llImunr. Beenenue B pusuky cBepxmpoBoaaukos. M.: N3-so MITHMO, 2000.
13. A.A. A6pukocoB. OcHOBBI Teopuu MeTaiioB. M.: “Hayka”, 1987.

14. A.C. JlaBbi10B. BricokoTemmieparypHas cBepxmnpoBoaumocTtb. Kues: “Haykoa
nymka”, 1990.

15. B.I1. Munees, K.B. CamoxuH. BBejienue B Teoputo CBEpXIMpoBoauMocTu. M.: 13-Bo
MO®TH, 1998.

16. B.JI. Tunz0ypr, E.A. Aanprommd. CBepxnpoBoguMocTs. M.: “Anbda M”, 2006.

17.B.M. JlokteB. HammpoBimHICTh — B Teli€BUX J0 KIMHATHUX TEMIIEpaTyp.
Csitorisag, Ne 2, 2011.

Indopmaniiini pecypceu.
1. HaykoBo-texniuna 6i6mioreka KIII im. Irops Cikopcekoro http://library.kpi.ua.
2. HamionanbHa 01010TEKA Ykpainu 1MeH1 B.1. Bepnaacwkoro:
http://www.nbuv.gov.ua/

3. HaykoBuii xypHan «YKpaiHChKUN (I3HUHHN IKypHAI», SKHA BXOIUTH JIO
HayKOMeTpuuHOi 0a3u Scopus: https://ujp.bitp.kiev.ua/index.php/ujp




HaykoBuii  xypHan «Condensed Matter Physics», sxuii  BXOOUTH 10
HayKOMeTpHU4YHOi 0a3u Scopus: http:// www.icmp.lviv.ua/journal/

. HaykoBuii xypnan <«OKypHanm Qi3MduHHX JIOCHIIKEHB», SKUH BXOIAUTH JI0

HayKoMeTpuuHOi 6a3u Scopus: https://physics.lnu.edu.ua/jps/index_ua.html

Enextponnuii kammyc KIII im. Iropss Cikopcekoro, mMerogudHe 3abe3reueHHs 10
KpeIuTHOTO Moyst «BubpaHi po3aiau TeopetTrudHoi ¢izukm» http://login.kpi.ua
[Inarpopma nucranmiiinoro naBuyanHsa "Cikopcekuit", mirardpopma MOODLE,
MEeTOuYHE 3a0€3MeUeHHs 10 KPeAUTHOTO MOyl «BuOpaHi po3ijii TEOPETUIHOT
dbi3uku» https://do.ipo.kpi.ua/user/index.php?id=677

HaBuyaJabHUH KOHTEHT

5. MeToauka onaHyBaHHSI HABYAJIbHOI JUCHMILIIHYA (OCBITHHOT0 KOMIIOHEHTA)

JlekuiiiHi 3aHATTA.

HasBa Temu nekInii Ta mepenik OCHOBHHMX MUTaHb (MEPEITiK JUAAKTUIHUX
3aco0iB, MOCHJIAHHS Ha JIiTepaTypy Ta 3apaanHs Ha CPC)

Jlekuisi 1. OCHOBHI ekcnnepuMeHTAJIbHI (PAKTH.

Beryn. Icropuuna poBigka. Kputuyna temreparypa 1 KpUTHYHE IIOJIE.
KBanTyBaHHSI MarHiTHOTO MOTOKY. 3aMOpokeHUN MOMEHT. OCHOBHI MPOSIBU
c1abKoi1 HaIPOBITHOCTI.

Jliteparypa: [1], [6], [9], [13], [14].

3asaanusa na CPC.

Mertoau  (i3MdHOTO  JOCHIDKEHHS: €KCIEPUMEHT, TilnoTe3a, Teopis.
ExcnepumeHT sk kpuTepii icTUHHOCTI Teopii. Di3udHi Mojaeni. MaremaTuka
i ¢izuka. Ponp pi3uku B pO3BUTKY TEXHIKM W BIUIMB TEXHIKH Ha PO3BUTOK

¢bi3uKH.
Jlitepatypa: [7], [12].

Jlekuis 2. E¢ext MeiicHepa-Oxkcendenbaa.

Edext Meticaepa-Oxcendennbaa. Pi3HUIS MiX 11€aIbHUM TTPOBITHUKOM 1
HAJPOBITHUKOM. J[esiKi BIJOMOCTI IIPO BUCOKOTEMITEPATYPHY
HaJIITPOBITHICTD.

Jliteparypa: [1], [4], [5].

3apanuga xiaa CPC.

BucokoremneparypHa HaaIpoOBiIHICTb.

Jlitepatypa: [6], [9], [10].

Jlexuis 3. MardiTHi BJacTUBOCTI HAANPOBIAHUKIB.

Hannposigauku I-ro 1 [I-ro poxis. Maruitai BnactuBocti HIT-1. TTpomixuuii
cran. dakrop po3marHiuyBanHs. [lepiie 1 1pyre KpUTHIHI TOJISL.
Jliteparypa: [1], [3], [5].

3asaanua xiaa CPC.




Maruitai BnactuBocti HIT-I1.
Jlitepatypa: [6], [7], [10].

Jlekuis 4. TepMoanHamMika HAANPOBIAHUKIB.

Kputnune nosie MacuBHOTO 3pa3ka. BiibHa eHepriss HOpMAJIBHOTO 1
HAJIIPOBITHOTO CcTaHiB. TenmoeMHiCcTh HaAMPoBiaHKKA. CKavyoK
TEIJIOEMHOCTI B KpUTHYHIHN Touil. BinsHa eHepris ['1606ca.
Jlitepatypa: [1], [2], [4].

3aspanusa xiasa CPC.

EnTpomis HaanmpoBigHUKA.
Jlitepatypa: [7], [11], [12].

Jlekuis 5. TepmoauHaMika HAANPOBITHUKIB (IIPOAOBKEHHS).
TenmoemuicTh HaanmpoBigHUKa. CKavyOK TEMJIOEMHOCTI B KPUTHYHIM TOYIIL.
Binwna enepris ['1066ca.

Jlitepatypa: [1], [2], [5].

3apaanuga xiaa CPC.

Buxopucranns teopemu HepHcera.

Jlitepatypa: [6], [7], [5].

Jlexkuis 6. lesiki miaxoau 10 onucy HAANPOBIAHOTO CTAHY.

SAxoMy 3’€THaHHIO MPOBITHUKIB BiJIMIOB1/Ia€ HAAMPOBITHUK B OKOJII
KpUTUYHOI TOYKU. [TOHATTS TIpo mapaMeTp MOPSAKY 1 KOTEPEHTHY MOBEIIHKY
YaCTUHOK.

Jliteparypa: [1], [3], [4].

3asaanusa xaa CPC.

PerpocniektuBHUY ormsi. J[BopiiMHHA MOJIETb.
Jlitepatypa: [9], [10], [11].

Jlekuis 7. Ilepme piBusinHs JIOHI0HIB.

[30ToHIuHUY edekt. [Tapu Ta mapHuit KOHACHCAT. Y MOBA HAJATUIMHHOCTI.
[Tepmie piBHsHHS JIOHTOHIB.

Jliteparypa: [1], [3], [4].

3asaanusa xaa CPC.

[ToHsaTTSI PO HOpPMAaJIBHI 1 HAAMPOBIIHI HOCII.
Jlitepatypa: [9], [10], [11].

Jlexuis 8. /Ipyre piBusinus JIoHaoHiB.

Kinernuna eHepris HaJANpPOBIIHMX YacTHHOK Ta MoAMdIKaIlis piBHSIHb
Makcsenna. MiHiMizarist BUtbHOT eHeprii. [ mnbuHa mpoHUKHEHHS.
Jliteparypa: [1], [2], [5].

3aspanusa xaa CPC.

HenokanbHa enexTpoanHaMika HaIPOBITHUKIB, MiMMapaiBCbKa TIIMONHA
IPOHUKHCHHS.

Jlitepatypa: [6], [7], [5].




Jlekuis 9. KBanToBe y3arajibHeHHsI piBHIHb JIOH10HIB.

PiBHsHHS KBaHTOBOI quHaMiku. KBaHTYBaHHS MarHiTHOTO MOTOKY. Po3moain
MoJIsI 1 CTPYMY B 3pa3kax MpsIMOKYTHO1 (hOpMHU, TIJIACTHHU 3 TIOJIEM Ta
CTpyMOM. MarHiTonoJbOBHi KOHEHCATOP.

Jlitepatypa: [1], [2], [3].

3aspanusa xiaa CPC.

Oco06mBI BUNIAJKA KBAHTYBAaHHS MarHiTHOTO MTOTOKY.

Jlitepatypa: [9], [10], [14].

10

Jleknis 10. PIBHAHHA KBAHTOBOI IMHAMIKH.

PiBHsHHS KBaHTOBOI quHaMiku. KBaHTYBaHHS MarHiTHOTO MOTOKY. Po3moain
MoJIsI 1 CTPYMY B 3pa3kax MpsIMOKYTHO1 (hOpMU, TIJIACTHHHU 3 TIOJIEM Ta
CTpyMOM. MarHiTonojiboBHil KOHEHCATOP.

Jlitepatypa: [1], [2], [3].

3aspanusa xiaa CPC.

Oco06MBI BUNIAJKA KBAHTYBAHHS MarHiTHOTO MTOTOKY.

Jlitepatypa: [9], [10], [14].

11

Jlekuis 11. KomnjiekcHa NpoBiAHICTL HAANIPOBiTHUKA.

PiBusaHS HecTanionapHoro crany. Ckin-edekr. [loBepxHeBull iMIie1anc.
Jliteparypa: [1], [2], [5].

3aspanusa xiaa CPC.

Oco06MBOCTI HECTAIIIOHAPHOTO CTaHY.
Jlitepatypa: [8], [11], [13].

12

Jlekuis 12. ''nuOuHa npoHNKHEHHS.

TemreparypHa moBe/IiHKa TIMOMHU TPOHUKHEHHS Ta KOHIICHTpAIIii
HAJIITPOBITHUX HOCIIB.

Jliteparypa: [1], [2], [5].

3aspanusa xiaa CPC.

Oco06MBOCTI HECTAIIIOHAPHOTO CTaHY.
Jlitepatypa: [8], [11], [13].

13

Jlekuis 13. Teopis I'in30ypra-Jlanaay.

Beryn. BimomocTi mpo mapameTp mopsIKy Ta OCHOBHI 3acaju Teopii Gpa3oBux
nepetBopeHsb II-ro pony. XBriiboBa GyHKIIIS K TapaMeTp MopsaKy. BitbHa
eHepris Ta piBHSHHS Teopii ['iH30ypra-Jlangay.

Jlitepatypa: [1], [4], [5].

3aspanusa aiaa CPC.

[ToHATTS PO KPUTUYHY MTOBEIIHKY.
Jlitepatypa: [8], [12], [14].

14

Jlekuis 14. Teopis I'in30ypra-Jlangay (mpoaoB:xkeHHs).

[TpoHMKHEHHS MarHITHOTO TOJISI Y HAAMPOBITHUK. ['paieHTHA
1HBapiaHTHICTh. XapaKTepHI MPOCTOPOBI MapaMeTpH Teopii Ta iX (GizuaHmUI
3mict. [Tapamerp I'in30ypra-Jlanmay Ta ioro ¢pyHaaMeHTaIbHE 3HAYEHHS.




Jliteparypa: [1], [2], [5].
3aspanusa xiaa CPC.

Edext 6mmm3bkocTi. 'paHnyuHi yMOBH.
Jlitepatypa: [8], [14], [15].

15

Jlekuis 15. Eneprist rpanuni Mi’k HOpMAJbHOIO TA HAANPOBIAHOIO
dazamu.

JlomomixHI1 CIiBBiTHOIIIEHHS. [ paHWYH1 3HAUeHHS BUIBHOI €HEepTii
I'enpmronbira Ta ['166ca. 3HaueHHs cTalliOHAPHUX BEIUYHH. [ paHnyHi
BUIIAIKH.

Jlitepatypa: [1], [3], [6].

3aspanusa xiaa CPC.

Di3uYHUHN 3MICT TOIUTY HAJIPOBITHUKIB HA JIBA POJIH.
Jlitepatypa: [5], [10], [17].

16

Jlekuis 16. C1abka HaANPOBIAHICTD.

Jlesiki mpukiiaau cnaboro 3B’ s3Ky. XBUIIbOBA (PYHKIIIS KOHJEHCATy Ta ii (pa3a.
YmoBu JI>x03edcoHa.

Jlitepatypa: [1], [3], [6].

3aspanusa xiasa CPC.

Oco06mmBOCTI Ci1ab0T0 3B’ SA3KY.

Jlitepatypa: [8], [11], [13].

17

Jlekuis 17. C1abka HaANPOBIAHICTD.

[Tepmuii, abo cramionapuuii epexr [xo3edcona. [IporikanHs HaACTPyMy
MDK OeperamMu KOHTAKTIB.

Jlitepatypa: [1], [3], [6].

3aspanusa xiaa CPC.

Oco06MBOCTI IPOTIKAHHS HAJCTPYMY.

Jlitepatypa: [8], [11], [13].

18

Jlekuis 18. Ciabka HaANPOBiAHICTH (MIPOIOBKEHHS).

Hpyruii, abo Hectarionapuuii epexrt [[xo3edcona. Po3s’ 30k piBHIHHS
Jlxxo3edcona. J»xo3edcoHiBChka reHepartis.

Jliteparypa: [1], [2], [5].

3aspanusa xiaa CPC.

Oco6mmBocTi edexrty Jxo3edcona.
Jlitepatypa: [10], [11], [15].

19

Jlekuis 19. Biaryk m:xo3e(p)coHiBCbKOr0 KOHTAKTY HA 30BHIIIHE MATHITHE
noJje.

Piusans ®eppena-Ilpetinmka. Jxo3edCcoHIBCbKH BUXOPH, a00 COJIITOHH.
Jliteparypa: [1], [2], [5].

3aspanusa xiaa CPC.




CoJriTOHHA MOJIEJb.
Jlitepatypa: [8], [11], [16].

20

Jlekuis 20. MakcuMaabHUi 0e31UCUNIATUBHUI CTPYM Y
1K03e()COHIBCbKOMY KOHTAKTI.

CtpymoOBi cTaHM y KOHTakTax. Bunanok cunbHoro noss. [ToHsTTs ipo
CKBIIH.

Jliteparypa: [1], [2], [5].

3aspanusa xiaa CPC.

®di3u4HI OCHOBH pOOOTH CKBIIIB.
Jlitepatypa: [5], [13], [14].
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Jlexuis 21. HagnpoBignuku I1-ro poay.

[Tosie moogrHOKOTO BUXOPY. PO3paxyHOK MEpIioro KpUTUYHOTO TOJIS.
B3aemogis BuxopiB. J[pyre KpuTuuHe mouie.

Jlitepatypa: [1], [4], [6].

3aspanusa xiasa CPC.

MelicHepiBCbCKUI CTaH.
Jlitepatypa: [9], [11], [13].
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Jlekuist 22. O00poTHUII MATHITHUIT MOMeHT HaaAnpoBigHuka II-ro poay.
[Tpupoma maraeTusmy HaanposiaauKiB II-ro poay. Tpere kpurnune mose.
Kputnanauii ctpym. LleHTpu miHIHTY Ta KpUTHYHA TYCTHHA CTPYMY.
Jlitepatypa: [1], [2], [5].

3aspanusa xiasa CPC.

Pe3uctuBHUI CTaH pEUOBHUHU.
Jlitepatypa: [7], [10], [12].
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Jlekuis 23. MikpockoniyHa Teopis HAANMPOBIIHOCTI.

Beryn. Enexkrpon-dpononna B3aemonuis. [Ipupoaa mpoTsaryBaHHs Ta IPUYUHA
nopyueHHs 3akony Kyiona.

Jliteparypa: [1], [3], [4].

3aspanusa xiaa CPC.

OTpuMaHHS OonepaTopy eNEKTPOH-POHOHHOT B3aEMO/IIT METOJOM KaHOHIYHHUX

IIEPETBOPECHb.
Jlitepatypa: [8], [11], [13].

24

Jlexuis 24. ®enomen Kymnepa.

Teopis bapaina-Kynepa-llIpiddepa. Haanporinna niinuna. Ctpym
pO3MapIOBaHHS.

Jliteparypa: [1], [2], [5].

3aspanusa xiaa CPC.

Oco6mmBocTi Teopii bapaina-Kynepa-Ipiddepa.

Jliteparypa: [8], [9], [10].

IIpakTu4Hi 3aHATTS.




[IpoBeneHHsT MPAKTUYHUX 3aHITh 3 JUCHUILIIHK «MaKpOCKOIYHI KBAaHTOBI SIBUINA» HE
nepeadaveHo B paMKaxX OCBITHbOI mporpamu «Komi’roTepHe MOJemtoBaHHS (Pi3UIHUX
MIPOIICCIBY.

6. Camocriiina po06oTa cTyaeHTa

3 MeTo 4YiTKOi opraHi3zallii caMOCTiiHOI poOOTH CTYJIEHTIB 1 3/ MiIBHUINCHHS SIKOCTI
3aCBOEHHS HABUAJIBHOTO MaTepialy Ta BHUpPOOJICHHS TPYHTOBHHX HAaBHUYOK HAyKOBOI
JISITBHOCT1 MPOIOHYIOTHCS 1HIWBIAyalibHI 3aBIaHHS y (GopMi CaMOCTIHHOI MMiJATOTOBKH
pedepary i3 BuOpanux Tem. CamocTiiiHa poOOTa CTyJEHTa € OCHOBHHM 3aco00M
3aCBOEHHS HaBYAJIBHOTO MaTepianay y BUIbHUH BiJl HABYAIBHUX 3aHATH Yac 1 BKIIOYAE:

Ne 3/11 Bun camocTiiinoi poboTu KinekicTe
rogua CPC

1 [TinroToBKa /10 ay IMTOPHUX 3aHITH 32

2 [TinrotoBka pedepary 40

3 [TinroToBKa /10 €K3aMEHY 30

3Bakaroud HaA Te, 10 3HAYHA YACTHHA 3araJIbHOTO Yacy BUBYCHHS TUCIUIUIIHU BiJBeICHA
Ha CaMOCTIHHY poOOTy, CTYJIEHTH, TOTYIOUHChH JO JCKIIIMHUX 3aHATh Ta JIONOBIJICH, B
MepIry 4Yepry IMOBUHHI O3HAWOMHUTHCS 3 TEMOIO BIAMOBITHOTO PO3JIIY, OINPAIIOBATH
Marepiall 3a IOMOMOTOI0 KOHCIICKTY Ta MAPYIHUKIB, CIIUCOK SIKUX HAaBEJACHUHN y po3iii 4.

IHoniTHKA Ta KOHTPOJIb
7. HojiTHKAa HABYAJIbHOI TUCHUILIIHM (OCBITHLOI0 KOMIIOHEHTA)

Cucrtema BUMOT, SIKi BUKJIaJ1ad CTABUTh MIEPE] CTYICHTOM:

- mpaBUJia BiABIAYyBaHHS 3aHsATh: BiamoBigHo mo Hakazy 1-273 Bim 14.09.2020 p.
3a00pPOHEHO OIIHIOBATH MPHUCYTHICTH a00 BIACYTHICTh CTY/ICHTA Ha ayJUTOPHOMY 3aHATTI,
B TOMY YHCJII HapaxoBYBaTH 3a0XouyBajibHi a0o mrpadri Oamu. BimmosigHo mo PCO
JaHO1 JHUCIUILUIIHA OaJii HapaxOBYIOTh 3a BIATOBITHI BUJM HABUYaJbHOI aKTHMBHOCTI Ha
JCKI[IHHUX Ta MPAKTUIHUX 3aHATTSX.

- IpaBUJia TIOBEJIHKY Ha 3aHATTAX: CTYACHT Ma€ MOXKIJIMBICTb OTPUMYyBaTH Oaiau 3a
BIIMOBIAHI BUJM HaBYAJIbHOI aKTUBHOCTI Ha JEKIIMHUX 3aHATTIX, mnepeadadeni PCO
JTUCHMIUTIHU. BukopucTanHs 3aco0iB 3B’sA3Ky ISl TOMIYKY iHGOpMaIli Ha TYIJI-TUCKY
BHUKJaJa4a, B IHTEpHETI, B JUCTaHIiiHOMY Kypci Ha tuiatrdopmi  CiKOpChKHMA
3IIMCHIOETHCS 32 YMOBH BKa31BKHM BUKJIaJ1aua;

- MOJTITUKA JIe/IJIalHIB Ta TIEPECKIIa/IaHb: SKIINO CTYJCHT HE MPOXOUB a00 HE 3’ IBUBCS
Ha MKP (6e3 moBaxHOi NpPUYMHM), HOTO pe3yabTar oIiHIEeThC y (O  Oais.
[Tepeckmamanns MKP 31iiicHIOETBCS 32 Y3TOKEHHSM 3 BUKJIAa4eM;
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- MOJITUKA 1100 akaaemiuHoi moOpouecHocti: Koxmexc decti HarionansHoro
TeXHIYHOTO  yHIBepcuTeTy  Ykpainnm  «KuiBChbKUW  TOMTEXHIYHUH  1THCTHUTYT»
https://kpi.ua/files/honorcode.pdf BcTaHoBNIOE 3arajnbHi MOpajdbHI TPUHIMIM, MPaBUIA
STUYHOT TIOBEIIHKM 0Ci0 Ta mependayae MOJIITUKY aKaaeMidHOi JoOpoYecHOCTI st ocio,
10 MPAIOIOTh 1 HABYAKOTHCS B YHIBEPCUTETI, SIKUMH BOHHW MAalOTh KEPYBATHUCh y CBOIH
TISJIBHOCTI, B TOMY WYHCII TIpM BHUBYECHHI Ta CKJIaJaHHI KOHTPOJBHUX 3axO0MdiB 3
JUCHIUIUTIHU « MaKpOCKOITIUHI KBAaHTOB1 SIBUIIIAY,;

- IPU BUKOPHUCTaHHI MUGPOBUX 3ac001B 3B 3Ky 3 BHKJIaga4eM (MOOITBHUN 3B 30K,
CJICKTPOHHA TIOINTa, Tepenucka Ha QopymMax Ta y coIMepexax ToOIIo) HeoOXiJTHO
JOTPUMYBATHUCh 3arajlbHONPUHHATUX CTHYHUX HOPM, 30KpeMa OYTH BBIWIMBUM Ta
oOMeXyBaTH CIIJIKyBaHHS poOOYMM 4acoM BUKJIaada.

8. Buau KOHTPOJII0 Ta PeHTHHIOBA CHCTEMA OI[IHIOBAHHSA Pe3yJbTATIB HABYAHHS
PCO)
Ha mepmioMy 3aHATTI CTYJIEHTH O3HAHOMJIIIOIOTHCS 13 PEUTHHTOBOK CHCTEMOIO
omintoBanHsg (PCO) nucnumuiiny, sika modyaoBaHa Ha ocHOBI «I1oJIOKEHHS TIPO cUCTEMY
OIIIHIOBAHHS PE3yJIbTAaTiB HaBUaHH:», https://document.kpi.ua/files/2020 1-273.pdf

IoTouHUIiI KOHTPOJIb: EKCIIPEC-ONMMUTYBaHHs, pedepar.

Kajengapuuii KOHTPOJIb: TIPOBOAUTHCS JBiUI HAa CEMECTP SK MOHITOPUHT TOTOYHOTO
CTaHy BUKOHAHHS BUMOT CHUJIa0ycCy.

CeMecTpoBHII KOHTPOJIb: €K3aMEH.

YMOBH JIOITYCKY IO CEMECTPOBOTO KOHTPOJTIO: TOTOYHUHN PEHUTHHT HEe MeHIe 18 0ariB.

CucreMa peliTHHIOBUX 0aJ1iB Ta KpUTEPil OL[IHIOBAHHA.

PeitTuHT cTyeHTa 3 TUCIUIUTIHU CKIIaIa€ThCs 3 OaiB, SIK1 BIH OTPUMYE:

1) 3a pedepar;

2) 3a eKCIPeC-ONMUTYyBAHHS;

3) 3a BIZMIOBIIb HA €K3aMEHY.

Pegepar.

Pedepar ckimamaerbest 3 JBOX MUTaHb MO KYPCy JAUCIUILIIHU, 10 BITHOCATHCS JO MEPIIOT
Ta JIPyroi MOJIOBUHHM CeMecTpy, BiamoBigHo. OCHOBHAa 4YacTHMHA PEUTHUHTY CTyACHTa 3
JTUCIMIUTIHU CKJIAJAEThCA 3 0ajiB, sKi BIH MOXE€ OTPpUMATH, IMIATOTYBaBIIM JIBa IEBHUX,
Harepe]l 3aJlaHuX, MUTaHb 3 Kypcy, Ta BUKJIABIIHN iX B ayauTopii. [Ipy 11bOMy OITIHIOETHCS
BMIHHS pO310paTucs y KOHKPETHIH MpoOsieMi, BMIHHS MOSICHUTH T€, IO 3PO3YMIB cam,
BMIHHS TPaMOTHO POOWTH BUKJIQJKK Ha JOIIII Ta BMIHHS BIAMOBIAaTH HA TUTAHHS
CIyxadyiB, a IIe TaKOXX CTYJIEHTH, Ta BUKJIaaada. Hapemiri, HEmpsiMo OIIHIOIOTHCS 3HAHHS
CyMIKHUX KypciB, Ha SKHUX O0a3yeTbCs JaHa HaByYajbHA JUCHUIUIIHA Ta BMIHHS
KOPUCTYBATHCS JIOJAATKOBOKO JIITEPATypoOro, SKIIO I[OT0 BHMAara€ MUTAHHS, 3aJlaHe IS
M ITOTOBKH.
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Barosuii koeditieHT ogHOTO NMUTaHHSA M0piBHIOE 20. MakcuManbHa KUIbKICTH OalliB 3a
pedepar cranoButh 2x20=40 6aniB. HapaxyBanHs 0ajiiB 3a TUTaHHS:

- «BIIMIHHO», TIOBHICTIO PO3KpHUTa Tema nonoBifi (He menie 90 % moTpidbHoi iHpopmarrii)
18-20 Gamis;

- «J100pe», TOCTaTHHO TTOBHO PO3KpPHUTA TeMa AOMOoBiji (He MeHie 75 % moTpiOHO1
iHopmMmariii abo He3HauHI HeTOYHOCTI) 15-17 6atiB;

- «3a7I0BUIbHO», HEMOBHO pO3KpuUTa TeMa naomnoBiai (He wmeHme 60 % mnoTpiOHOT
iHpopmMmarii Ta aeski nomuinku) 12-14 6ais;

- «HE3aJ0BLILHO», HE3aJIOBUIBHO PO3KpHUTa TeMa gomnoBiai (MeHme 60 % moTpioHOT
iHdopmariii) 0.

3axuCT MEepIIOro MUTAHHS € HEOOX1THOK YMOBOK MPOXOKEHHS MEPIIOro KaJICHIApPHOTO
KOHTPOJTIO, & IPYTOTO MUTAHHS — IPYToro KaJeHIapHOT0 KOHTPOJIIO.

3axucT BChOro pedepary € HEOOXiTHOK YMOBOK JOMYCKY 10 €K3aMEHY 3 JaHOl
JTUCITUILTIHH.

Excnpec-onuryBaHHA.

Excrnpec-onuTyBaHHs CKIaIal0ThCS 13 TECTOBUX 3aB/IaHb Ta 3allUTaHb 13 KOPOTKOIO
BIJIMOBIJTIO 32 MaTepianamu Jiekirii. BaroBuii koedimieHT 0THOTO ONMUTYBAaHHS JOPIBHIOE 4.
MakcuMainbHa KIJTBKICTh 0ajIiB 3a €KCIPEC-ONMUTYBaHHS CTAaHOBUTH 4x5=20 OaiB.
HapaxyBanHst 6ajiiB 3a BiIMOBiAb B OMUTYBaHHI:

- BC1 BIAMOBIA1 TpaBuiibHi 3,8-4 0anu;

- BIAIIOBI1 MICTSTh HE3HAYHI HEMOMIKK 3-3,6 Oais;

- HEMOBHI B1AIIOBII1 a00 BIAMOBIII MICTITH IIEBHI MOMIIKH 2,4-2,9 OaiB;

- OTbIIIE TTOJIOBMHU HEBIPHUX Bijmosiaei 0.
Ex3amen.

Kpurepii orintoBaHHs. 3aBJaHHS MICTUTH JBa TCOPETUYHI MUTAHHS, KOXHE 3 SIKUX
omiHOThCs Y 20 6aniB. Beboro 2x20=40 G6aiis.

HapaxyBanHst 6aitiB 3a BiAMOBiAb HA 3aJTIKY:

- moBHa BinoBizb (He MeHIre 90 % motpioHoi iHpopmartii) 36-40 Ganis;

- TOCTaTHBO MOBHA BiIMOBIb (He MeHIe 75 % moTpionoi indopmarrii) 30-35 Ganis;

- HeTloBHA BiAnoBiab (He MeHIne 60 % notpioHoi iHpopMmarii) 24-29 Ganis;

- He3a10BUJIbHA BiAMoOBiAb (MeHmIe 60 % notpiOHoT iHGopMmarrii) 0.

Tabmuusa 1 - IlepeBeaeHHss peldTHHroBUX 0OajiB 0 OIIHOK 3a
YHIiBEPCUTETCHKOI0 IKAJIOI0

KinekicTe OaiiB Oriuka
100-95 Biaminao
94-85 Jlyxe noope
84-75 obpe
74-65 3a10B1IBHO
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64-60 JlocTaTHBO
Meuure 60 Hes3anosiipHO
He BuKoHaHi1 yMOBH JIOITYCKY He ponymeno

9. lonaTkoBa indopmailisi 3 TUCUUIJIIHA (OCBITHHOI0 KOMIIOHEHTA)

Jlo cucteMu METOIMYHOTO 3a0e3MeUeHHS TUCIIUIUTIHN HAJIe)KUTh MporpamMa Kypcy, pododa
nporpaMa HaBYajdbHOI JUCIMIUTIHU, TEKCTH JIEKIIH, Mepelik TEOPETUYHUX 3aBJIaHb IS
CK3aMEHY.

IlepeJiik NnUTaHb, AKi BUHOCATHCHA HA CEMECTPOBHIA KOHTPOJIb:

Ictopuuna noBinka. Kputmuna temmepatypa 1 KpuTuuHe 1oje. KBaHTyBaHHS
MarHiTHOro  MOTOKY. 3aMopokeHudi  MomMeHT. OCHOBHI  TIposiBU  ciiabkoi
HaJIITPOBITHOCTI.

Edbexkr Meiicuepa-Okcendenpaa. Pi3HMIE MK iAcalbHUM  TPOBITHUKOM 1
HAJIPOBITHUKOM. J[esiki BIJOMOCTI PO BHCOKOTEMITEpATYPHY HAAMPOBIIHICTb.
Hannposinauku I-ro 1 II-ro poxis. Maruitai BnactuBocti HII-I. Tlpomixkuuii cran.
daktop posmar"iuyBanHs. MarHiTHi BinactuBocTi HII-II. Tlepme i gpyre xpuTuuHi
OIS

Kputnune mosie MacMBHOTO 3pa3ka. BinbHa eHepris HOPMaJbHOTO 1 HAJAMPOBIIHOTO
craniB. EnTpomis HaanposigHuka. Bukopucrtanus teopemu Hepacra. TemmoemHicTh
HaampoBigHuKa. CKadoK TEMJI0EMHOCTI B KpUTHYHIM Toulll. BinsHa enepris ['166ca.
PerpocniektuBamii  ornsa. JBopimmaHa Mojaenb. [loHATTS mnpo HOpMalbHI i
HAJMPOBIAHI HOCI. SkoMy 3’¢qHaHHIO HOPMaJIbHUX TMPOBIJHHMKIB BIAMOBIIAE
HAJMPOBIIHUK B OKOJI KPUTUYHOI TOYkd. [IOHATTS Tpo mapameTp MOPSAKY Ta
KOTE€PEHTHY TOBEJIIHKY YacTHHOK. [3oTomiunuii edekrt. [lapu Ta mapHuil KOoHAEHCAT.
YmoBa HaammmHHOCTI. [lepmie piBHsHHS JIOHIOHIB.

Kinetnuna eHepris HaANpPOBIAHUX YACTHHOK Ta Mojaudikallis piBHAHb Makcsesa.
Minimizariis BuUTbHOI eHeprii. [ mnOuHa npoHukHeHHs. HenmokanpHa enekTpoauHaMika
HAJIITPOBITHUKIB, MIiMNapaiBCbKa TNIMOWHA TPOHUKHCHHS.

PiBHsHHS KBaHTOBOI MuHaMiku. KBaHTyBaHHS MarHiTHOro moToky. OcoOJuBi BUIIAIKH
KBAaHTYBaHHS MarHiTHOTO TOTOKY. Po3mojina moisist 1 cTpyMy B 3pa3kax MPSMOKYTHOI
dbopmu, MIACTUHY 3 TIOJIEM Ta CTPYMOM. MarHiTo-nojibOBU KOHIEHCATOP.

PiBusuas  HecramionapHoro crtany. CkiH-edext. IloBepxHeBuil  iMmenaHc.
TeMmeparypHa TOBeiHKAa TJIMOMHW TPOHMKHEHHS Ta KOHIECHTpAIll HaIIPOBITHUX
HOCIIB.

BigomocTi mpo mapamMeTp mopsiKy Ta OCHOBHI 3acajau Teopii pazoBux nepeTBopeHs lI-
ro poay. IIoHATTS Tpo KPUTHYHY TOBEIIHKY. XBWUIbOBAa (YHKIlS SK TMapameTp
nopsAKy. BibHa eHepris Ta piBHsSHHS Teopii ['1H30ypra-Jlanaay.

[IpoHUKHEHHS MArHITHOTO TIOJII Yy HAIANPOBIAHUK. ['pajieHTHA 1HBApiaHTHICTb.
XapakTepHi TpOCTOpPOBI mapameTrpu Teopii Ta ix ¢izmunmii 3mict. I[lapamerp
['ia30ypra-Jlanmay Ta #ioro dynnamenranbae 3HadeHHs. Edext 6nu3pkocTi. ['pannyHi
YMOBH.

JlonmomixHI1 CITIBBIIHOIICHHS, 110 BHUIUIMBAIOTH 3 TEPMOJMHAMIYHOTO IOTCHINANY Y
dopmi TiH30ypra-Jlangay. I'pannuni 3Ha4YeHHsS BUIbHOI eHeprii ['enmbpmrosbina Ta
['i66ca. 3HaueHHs cTamioHapHUX BeJWYMH. ['panwdHi Bumnajgku. Di3uyHUA 3MICT
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MOy HAJIIPOBITHUKIB HA JIBA PO/IH.

— Jleski mpukiIaau ciaboro 3B’ sA3Ky. XBUIIbOBa (QyHKIIS KOHJEHcaTy Ta ii ga3za. YMoBu
Jlxo3edcona. Ilepmmii, abGo cramionapauii, edekr Jxoszedcona. IlporikanHs
HAJICTPYyMy Mik OeperaMu KOHTaKTiB.

—  Jpyruii, abo Hectarionapuuid, egekt Jlxozedhcona. Po3s’s30k piBHsHHS [[)K03edcona.
JIxo3edcoHiBChbKa reHepartisl.

—  PiBusans ®eppena-lIlpeitamka. [[xo3epcoHiBCbKH BUXOPH, 400 COMITOHHU.

— CtpyMOBi cTaHU y KOHTaKTaX. Bumagok cuiibHOTO 1mostst. [ToHSTTS Tpo CKBiIu.

— llome  mOOOMHOKOTO  BUXOpY. PoO3paxyHOK  TEpHIOrO0  KPUTHYHOIO  MOJIS.
MetlicHepiBcbCckuii cTaH. B3aemoist BuxopiB. Jlpyre KpuTuyHe mouie.

— Ilpupona marnerusmy HaanpoBiaHUKIB [I-ro poxy. Tpete kpurnune none. Kpurunanuit
cTpyM. LleHTpu miHiHTY Ta KPUTHYHA TYCTUHA CTPYMY. Pe3uCcTUBHUI CTaH. pEYOBHHH.

— Enextpon-dononna B3aemonis. [lpupoga mpoTsryBaHHS Ta NPUYMHU TMOPYIIEHHS
3akoHy Kymnona. OTpuMaHHs omepaTtopy elneKTpOH-(OHOHHOI B3aEMOJIi METOJ0M
KaHOHIYHUX IEPETBOPCHb.

— Teopis bapaina-Kynepa-Ilpidpdepa. Hagnporigna miinmuHa. CTpym po3naproBaHHS.

Po6ouy nporpamy HaBuyaabHoi aucuuiiinm (Cunadyc):

CkaaneHo: crapimuii BUKiIaaad kadeapu 3araabHoi ¢i3uku, JoKTop ditocodii 3 ¢i3uku Ta
actponowmii I'ycesa 1O. 1.

YxBaJieHo: kadeaporo 3aransHoi (izuku (mpotokoi Ne 7 Big 06.06.2023 p.).

IMoroa:keno MeToaMYHOIO KOMICi€l0 (Pi3HKO-MaTeMaTHYHOTO (PakyabTeTy (MPOTOKOIM
Ne 10 Bix27.06.2023 p.)
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