KHIBCbKUM HAIIIOHAJIbHUM YHIBEPCUTET IMEHI TAPACA IIEBYEHKA

daxkyJbTeT pagioisuKu, eJTeKTPOHIKH Ta KOMII’IOTEPHUX CHCTEM

Kadenpa ¢pisnunol eJIeKTpOHIKH

«3ATBEP/UKEHO»

Jekan

Awnnpiit Herpeba

« » 2024 poky

Po0Goua nporpama HaBYAJIbLHOI M CUHUILIIHA
Teopisa niazmn

rajnysb 3HaHb 10 «ITpupogHuyi HaAyKH»

CIeLIaNbHICTh 105 «IIpuxnangna izuka Ta HAaHOMAaTEPiaI»

PIBEHb BUILOT OCBITH Apyruil (MaricTepchbKuil)

OCBITHS IIporpama «[Ipuknanna ¢izuka Ta HAHOMaTEpIAIN»

BUJ JUCLIAILIIHA BHUOIPKOBA KOMIIOHEHTA
®dopma HaBUaHHS JIeHHA
HaBuanbHuii pik 2024/2025
Cemectp 3
Kinbkicts kpeautisa ECTS 3
MoBa BUKIIaiaHH yKpaiHChbKa
dopma 3aKII0OYHOTO KOHTPOJIIO ICIUT

Buxnagau: 3acenko Bononumup [BanoBuY, 1.¢.M.H, C.H.C.

[Ipononrosano: nwa 20 /20  H.p. ( ) « » 20 p.

Ha20 /20 H.p. ( ) « » 20 p.

KHIB 2023



Po3poOuuk:

3acenko Bonoaumup IBaHOBHY,
1.¢.M.H, C.H.C.

CxBaJieHo
KOMIT FOTEPHUX CHCTEM

[Iporoxon Ne

lonoBa HayKOBO-METOAMYHOT KOMICii

«

»

HayKOBO-METOJIUYHOIO

BIJI «

»

«3ATBEPIKEHO»
3aBimyBau kadeapu Hi3UUHOT eNEKTPOHIKI

Amnaroniit BEKJINMY

IIpotokon Ne 34 Bix « 29 » wepBHs 2023 p.

KoMicieto  (akynbTeTy  paaioQi3uku,  eJeKTPOHIKH

2023 p.

2023 poky.

Cepriit PAIYEHKO

Ta



Po6oua mporpama HaBYAIBHOT IUCIUTLTIHUA
Teopis miazmu

(2 kypc OP Marictp, 3 cemectp)

Jlexmii 28 Tox
Koucynprarii 1 roxg
CamocriitHa poOoTa CTy/IeHTIB 61 rox
dopma 3aKITI0YHOTO KOHTPOJTIO iCIIAT

1. Craryc aucumiutinu: HaBuaneHa aucnumiina «Teopisd miasMu» € BHOIPKOBOIO JUCIUILTIHOIO
IpH TiAroTOBII (haxiBLiB 3a OCBITHIM piBHEM «MaricTp» ramysi 3HaHb «10. [Ipupoanndi Hayku» 31
cnenianbHOCTI «105. Ilpuknagna ¢izuka Ta HaHOMaTEpiaIu».

2. AHoTtauis HaBuyajabHoi aucummainu: Kypc «Teopis mimasmMu» € BaXIJIUMBOIO CKJIAJOBOIO
dbopmyBanHs mpodeciiinoro cpirornany (axiBmsg 31 cnenianbHocTi [lpuknagHa ¢izuka Ta
HaHoMaTepianiu. OCHOBHA yBara OCBITHbOT KOMIIOHEHTH IPUIUICHA ONHUCY IUIA3MOBUX IPOIIECIB Ha
OCHOBI KIHETUYHUX PIBHIHD.

3. Mera HaBuaabHoOi qucuumiing: ChopMmyBaTu y CTYIEHTIB €AMHHUNA MIIX1I JO PO3TIISALY TaKUX
PI3HUX TPOIECIB B IJIa3Mi K KOJEKTHBHI 30Yy/KCHHsI, MMapHi 3ITKHEHHS YaCTHHOK Ta B3a€MO/IiS
YACTUHOK 3 XBUISIMU.

4. P €3yJIbTaTH HABYaHHSII. v pe3YHBTaTi BHUBYCHHA Z[I/ICI_II/IHJ'IiHI/I «IIna3zmoBa eJ'IeKTpDHiKa» CTYACHT
oTpuMace Hile"OTOBKy, JAOCTAaTHIO AJIA CaMOCTIMHOTO BHBYCHHS BiI[HOBi,Z[HOi HayKOBOI J'IiTepaTypI/I Ta
OPaKTUIHOTO pOSB'HSaHH}I THUIIOBUX 3aJa4.

Jucuumnuiza cipsMoBaHa Ha (JOpMyBaHHS IPOTrPaMHUX KOMIIETEHTHOCTEMH:

3K 3. 3naHHA Ta pO3yMIHHA IPEeIMETHOI 06acTi Ta po3yMiHHS NPOQeciiiHOT AiTILHOCTI;
3K 4. 3gatHicTh cnIKyBaTHCA e KaBHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO;

3K 8. 3garHicTh BUMTHCS 1 OBOJIOJIIBATH CYyYaCHUMHU 3HAHHIMU;

3K 9. 3narnicTs 10 nouryky, oOpoOyieHHs Ta aHai3y HpopMalii 3 pi3HUX JIKeper;

3K 13. 3naTHiCTh npaloBaTH aBTOHOMHO.

@K 9. 3gatHicTh 10 MOCTITHOrO NOrMMOJICHHS 3HaHb B rainy3i NPUKIAAHOT (I3UKH, IHXKEHepil Ta
KOMI'TOTEPHUX TEXHOJIOTH;

@K 12. 3naTHiCT, BUKOPUCTOBYBATHU 3HAHHS [P0 (i3UUHY IPUPOY 00'€KTIB y poboTax 1mo
CTBOPEHHIO HOBHX NPWIAIB, anapaTypy, oOlaJHaHHs, MaTepialliB 1 peHOBHH, 30KpeMa,
HaHOMaTepiais.

ITPH 1. I'mn6oxki 3HaHHS B ranysi cydacHoi npukiIaaHoi Gpi3uku 1 Gpi3Mku HaHOMAaTEepiaiB;

[TPH 2. Po3ymiHHS TEXHOJIOTIH Ta TEOPETUYHHUX Ta €KCTIEPUMEHTATBHUX METOMIIB JIOCIIKEHHS
BJIACTUBOCTEH PEUOBHUH 1 MaTepialis;

[TPH 7. 3actocoByBaru (hi3uuHi, MaTeMaTU4YH1 Ta KOMITFOTEPH1 MOJIEN It JOCTIIKEeHHs PI3UUHNX
SIBUILI, IPUJIA/IIB 1 HAYKOEMHUX TEXHOJIOT1i;

ITPH 12. InTtepnperyBaT HayKOBO-TE€XHIYHY 1H(OpPMAILLiIO.

5. ITepexymoBu 1Jisi BABYEHHS HABYAJIbHOI IMCHUIIIHA:

Jlo BuBYeHHs aucuumuiiHu «Teopist miIasMu» HEOOXIAHO MPOWUTH MIATOTOBKY 1 CKIJIACTH
ICIIUTH/3AITIKY 3 TAKUX JUCIIATLIIH:



* Buma wMatemaruka (MaremaTuuHuii aHaniz, [udepeHuiliHi piBHIHHSI Ta Teopisd
iMoBipHOCTEH, MeToau MaTeMaTu4HO1 (Hh13UKH),

* 3aranbHoi pizuxu (Enexrpuka Ta MarHeTusm),

* Teopernuna ¢izuka (Enekrpoaunamika, KonuBaHHs Ta XBUII);

*  OcHoBu Qi3nuHOi enekTpoHiky, Pi3uKa MIa3MH Ta MIa3MOB1 TEXHOJIOT I

6 a. 3aco0um oniHIOBaHHS pe3yJIbTATIiB HABYAHHS:
CemectpoBe omiHIOBaHHS: HaBuanbHUN Kypc MICTUTH J1Ba 3MicTOBHI Moayini. KoxxHuil 3 Hux
OIIHIOIOTHECA MakcUMaiabHOo B 30 Oais.
KookBiyM MpoBOAATHCS MIC/s 3aBEPIICHHS NEPIIOTO MOIYJIS.
[lincymkxoBe ouiHioBaHHSA (y ¢opmi icnuty): ExzameHamiiHuil OUTET iCIUTY CKIAAaeThes 13 2
TEOPETUYHMX MHUTaHb Ta 3ajadi. BilmoBigs Ha KOXKHE MUTAaHHS OIIHIOEThes Big 0 go 15 Gamis,
po3B’si3anHg 3a1a4i Bin 0 1o 10 Gais.

606. YMoOBH JOmMyCKY A0 HiICYMKOBOIO iCIIMTY: YMOBOIO JIONYCKY JO ICIIUTY € OTPUMAaHHS
CTYJIEHTOM MPOTATOM CeMecTpy (CyMapHO) He MeHIe ABaalATH 0aniB. CTyIeHTH, SKi MPOTIroM
CEMECTpPY HaOpaiu CyMapHO MEHIIY KUTbKICTh OalliB, JJIsl OJIep:KaHHA JOMYCKY J0 ICIUTY MOBUHHI
CKJIacTH (MEePECKIIACTH) KOJOKBIyM.

6B. Kpurepii oninropanus

KpurepieM ycmimHOro mnpoxoJUKeHHs 3/100yBayeM OCBITH IMIJCYMKOBOTO OIIHIOBAHHS €
JOCATHEHHST HUM MIHIMAQJIbHUX PIBHIB yMiHb (pO3B’s3aHHA 3a/4a4) 1 3HaHb (ONaHyBaHHA

TEOPETUYHOTO MaTepiany)

3HaHHA YMIHHS  |KOMYHIKallisi| aBTOHOM- paszom paszom
(MiHIMyM- | (MiHIMyM- | (MiHIMyM- | HICTb Ta | (MIHIMyM) |(MakcUMyM)
MaKCHUMYM) | MAKCUMYM) | MaKCUMyM) |  BIJMOBI-
JTAJIBHICTD
Pesynbraru
HIPOTArOM 19-25 19-25 1-5 1-5 40 60
CeMeCTpy
Icnut 15-30 5-10 20 40
[lincymxoBa .
ominka  [34-55 24-35 1-5 1-5 o oo

6 r.  3aranbHi pe3yJabTaTH 1 IIKaia BiAMOBIAHOCTI OIHOK

Ominka (3a HarioHaIbHOIO mIKanoro) / National grade PiBensb nocsiruens, % / Marks, %
Binminno / Excellent 90-100%
Ho6pe / Good 75-89%
3anoBinbHO / Satisfactory 60-74%
Hezanosinbno / Failed 0-59%




7.1.

I[Iporpama HaByaabHoI AucHuILIiHM «Il1a3M0Ba eJieKTPOHIKa)

Tema

Kinvxicms 200un
(nexyii)

Camocmi
UHa
poboma

3micToBuii MoayJs 1. JliniiiHa Teopisa miasMu 06e3 3iTKHEHb.

OcHoBHi noHATTA. [lepepiz po3cisHHSA
3apsKEHUX YaCTUHOK, omip miazMu. [lmazmoBuit
napameTp, piIMHHE HAOIVKEHHS.

KoexkTuBHI 30y/pKEHHS Ta eKpaHyBaHHS 3apsiy.
Yacosi macuiradu.

Kinernunuii onuc minazmu. OyHKIs po30OILUTY B
(hazoBoMy mpoctopi. CaMOy3rosKeHU OIHC
ma3Mu. PiBHsiHHs Bnacosa.

PiBHSAHHS 1715 MOJIS B 130TPOIHII IJ1a3Mi.
JienexTpuyHa NIPOHUKHICTh 130TPOIHOT IIa3MHU.
[lo3moBsxHi BnacHi niHiHHI XBuiIl. Jucnepciiiae
PIBHSIHHSL.

JienexTpuyHa IPOHUKHICTh B IUIa3Mi 3
MaKCBEJIOBUM PO3MOJILJIOM YaCTUHOK 3a
MIBUAKOCTSMH. [HTErpan HMOBIPHOCTI.
JlenrmiopiBcbku XBuIIi. 3aracanns Jlangay.

lonHO-3BYKOBI XBUIII, 3aTracaHHs XBUJIb B
Hei3oTepMiuHil Tiasmi. PiBHSHHS Ans
€IEKTPOMATHITHOTO MOJIS B 130TPOTHIM M1a3Mi.
TeHsop nieneKTpUYHOi MPOHUKHOCTI 130TPOIHOT
mwriasmu. HenorenmianbHi xBrii. Touku
BIJICIKaHHS Ta PE30HAHCU

Xsuni Ban-Kamnena. He3aracaroui koauBaHHs
¢byHKUIT po3noaLty y mia3Mi 6e3 3ITKHEHb.
SIBuIne BiUTYHHS Ta OB’ A3aHa 3 HUM
iHTeprperaiis 3aracanus Jlannay. Yacose Ta
POCTOPOBE BUUTYHHS.

PiBHSIHHS A7151 MOMEHTIB, T1IPOJUHAMIYHUIN OTIHC
1a3MU. 3aMUKAHHS CUCTEMHU TIPOANHAMIYHUX
piBHsHB. [lopiBHAHHA TiAPOIMHAMIYHOIO Ta
KIHETUYHOTO MiAXOAIB (MPOCTOPOBA JHUCTEPCis,
3aracaHHsi XBUIIb).

[Tna3ma B marnirHomy noni. Cucrema
CaMOY3T0JKEHUX PIBHIHB JJIS1 MarHITOAKTUBHOT
ia3mu. Kinernunnit onuc. XBumi bepHureiina.
XBuIIl B XOJ0AHII MAarHiTOAKTUBHIN MJ1a3Mi

KousokBiym

3microBuii moayas 2. 3itkHenns. @aykryanii. Heninilini asnma.




10 | KBa3utiHiiiHa Teopis penakcallii TEIIoro my4xa B o) 4
1a3Mi.

11 | ®aykryanii B miia3Mi. CTOXacTHYHI PIBHSHHS. o) 4
PiBHsHHs JlankeBeHa.

12 | Interpanu 3iTkHeHb banecky-Jlenapaa ta Jlannay.
[lopiBHSHHS 3 IHTETpaIOM 3ITKHEHb KBa3LUIIHIHHOT 2 4
Teopii.

13 | HeniniiiHe piBHSHHS A5 noJiss. Manuii mapameTp
Ta iepapxis yaciB. HeniHiitHI cipuiHATANBOCTI ) 6
wia3mMu. Pe3oHaHncHa B3aeMo1isl XBUJIb. AHAJIOTIS 3
AHTAPMOHIYHUM OCHUJISITOPOM.

14 | TpuxBwiboBi npouecu.Po3naana B3aeMoIist XBUIIb
3 I0JaTHOIO eHeprieto. ['eoMeTpuaHuit miAXiA 10
PO3B’sI3aHHS PIBHSAHB JJIs1 €BOJIFOIIT aMILTITY/. o) 6
BubyxoBa HecriiikicTs. Hepo3maguuii cexTp.
YoTupuxBuiboBa B3aeMolis. HeminilHuil 3cyB
yacrotu. Ctabutizailisg My4KoBOi HECTIHKOCTI

BCHOI'O 28 60

7.2 Cawmocriitna po6ota ctyaentis (CPC).

Tema CPC

1. | IloTeHuianbHa eHepris YaCTUHKM Y IJ1a3Mi. [neanbHa Ta HeigeanabHa mia3ma

[Tone mpo6GHOT YaCTUHKH, 10 PYXAETHCA Y IIa3Mi.

3aracaHHs I0HHO-3BYKOBHUX XBWJIb B HEI30TE€pPMIuHil mia3mi

PiBHAHHS A7 IMITYJIbCY B T1APOAMHAMILLIL

BrnacHi xBuili B X0J01HIII MarHiTOAaKTUBHIN MJ1a3Mi B3JJOBXK, TIOTIEPEK MArHiTHOTO MOJIsS

[nTerpanu pyxy B KBa3uliHiiHII Teopii penakcarii my4ka.

Pesonancua B3aemomia 3-x 1 4-X BJIaCHUX XBUJIb.

S B R B Bl B

Butok mna3mu Ha rpaHuio, OOMIBChKa IIBUAKICTD.

[Mpumirka: nutanas CPC BxirodaroThes 10 eK3aMeHaIliiHuX O1eTiB
CIIMCOK PEKOMEH/JOBAHOI JITEPATYPU

8
1. Cumenxo O.I'., Manvuece B.M. Ocnosu meopii naazmu. K., Hayxkoea oymka, 1994.

2. 3aeopoownii A.I'., Momom A.I. Bcmyn 0o kinemuunoi meopii nnazmuro K., 2015.

3. 1.0.Auicimos. @izuxa niasmu. Koucnexm nexyii. K., 2018.

4. F.F. Chen. Introduction to Plasma Physics and Controlled Fusion. 3d Edition Springer, 2016.
5. Krall N.A., Trivelpiece A.W. Principles of Plasma Physics. McGraw-Hill, 1973.

6. Ichimaru S. Basic Principles f Plasma Physics. CRC Press, 1973.

7. Wesson J. Tokamaks - Oxford, Calderon Press, 2004.



JOJATKH:

YOTUPUXBUIIBOBA B3a€MOI[i$[

KOJIOKBIYM, ICRUm

9. Pexomenpaiii 10 OIIHKM TUIIB HABYAJIbHOI pOOOTH
Komynika- ABTOHOMHICTB
3HaHHsA YMiHHS HIHHICTH (1HIIIaTUBHICTB) 1
BIAMIOBIAAIBHICTE
1 | Jlekmii, momarrsi 55 35 5 5
3aBJIaHHS , KOJIOKBIYM,
icuT
10 a. Pe3ynpTaTu HaBYaHHSA 32 JUCHUILTIHOIO
Pesynbrar HaBUaHHSA Bigcorok
(1- 3nartu; 2- BMITH; ®opmu (Ta/abo . y
.. . MeTo1u OIiHIOBaHHS .
3- KOMYHIKaIIis; METOIH 1 . .., | TMACYMKO
. . ) . Ta MOPOTOBHIl KpUTEpiit e
4- aBTOHOMHICTH Ta BIAMOBITAIbHICTH) TEXHOJIOT1) . Bili
. OIlIHIOBaHHA (3a .
Ko BUKJIaJIaHHS 1 ! . OIIIHIII 3
HEOOXI1JIHOCTI) )
i} Pe3ynbTaT HaB4aHHS HaBYaHHS JUCITUTUTL
HU
1 3HaTH, 1110 Take: a0 55
[MnasmoBuit  mapameTrp,  piIUMHHA nexuiiini 3a80aHHs 014
1.1 | rpanuns. IneansHa Ta HeimeanbHa 4 camocmitinoi pobomu, 3
3anammsl o
ma3ma. KOJIOK8IyM, iCnum
Kinetnuynwuii onuc mnazmu. PiBHIHHS
JUIS 1101 B 1ia3Mi. JlienexTpuyuna JIeKYIUHI 5A60GHHA 01
1.2 T R camocmitinoi pobomu, 7
MIPOHUKHICTh 130TPOIHOI Ta 3anammsl .
. . KOJIOK8IyM, icnum
MarHiTOaKTUBHOI TJIA3MH.
Hucnepciiine PIBHSHHS IS nexuiiini 3a60anus O
1.3 | mOTeHLIANbHUX Ta EJIEKTPOMArHITHUX 3am?mmﬂ camocmitinoi pobomu, 5
XBWIb. BriacHi KoJIMBaHHSL. KOJIOKBIYM, icnum
PospaxyHnku gienekTpudHoi
I OiHK}I]{Ii)CTiHHHaSMTI/II) BUIIaJK JAeKYIUHT 3a60aHH3 01
1.4 | P y y camocmitinoi pobomu, 5
PIBHOBaKHOTO MaKCBEJIOBOTO 3anammsl .
: KOJIOK8IyM, icnum
po3nonity.
o 3a60aHusA O
) JIeKYItH] o
1.5 | 3aracanns Jlannay, sBuLie BIIUTyHHS camocmitinoi pobomu, 5
3aHAMM .
KOJIOKGIYM, iCnum
HuknoTpoHHI rapMOHIKU. XBHIIL
bepuiuTeiina. 3anexHicTh iHIEKCY [— 3a60aHusA O
1.6 | 3a;oMIIEHHS BiJ 4aCcTOTH B 3aHmeﬂ camocmitinoi pobomu, 7
Mar”iToakTuBHiN 1a3mi. Touku KOJNOKBIYM, icnum
BiJICIKAHH$I 1 PE€30HAHCH.
PiBHsAHHS TigponmHamiku. [Tponenypa vexuiiini 3a60aHHsA O
1.7 | orpumanHs ix 3 piBHsHHS Bnacoa i camocmitinoi pobomu, 5
3aHAMMS .
KOJIOK8IYM, iCnum
CroxacTu4Hi piBHSAHHS, NapH1 wexuiiini 3a60aHHsA O
1.8 | 3ITKHEHHs, KBa3UIiHiiHA Teopis 3aHme}Z camocmitinoi pobomu, 6
penakcaiiii cTpyMeHeBOi HECTIMKOCT1 KOJOKBIYM, icnum
HemniniitHa piBHAHHS TSI TTOJIS B wexuiiini 3a60aHHs OIS
1.9 | mna3wmi, po3nagHa HEeCTIIKICTb, 4 camocmitinoi pobomu, 7
3auammst




[IpunoBepxHeBuil map Ha TPaHULI
. . - 3a60anHs 04
a3mMa-MeTain. boMiBchKa MIBUIKICTb. JIeKYTUHT o
1.10 camocmitinoi pobomu, 5
BonbT-amnepHa xapakTepuCcTHKa 3aHAmms .
KOJIOK8IyM, icnum
JICHTMIOPOBOTO 30HJ1.
2 Bwmiru: no 35
Po3paxyBaTul ieIeKTpHUHY
MPOHUKHICTh TUIa3MH Y BUIIAAKY [ 3a60aHHA 05
2.1 | piBHOBa)XHOTO MaKCBEJIOBOTO 3aH;Zz4mm;z camocmitiHoi pobomu, 10
PO3MOIUTY, 3HAUTHU AUCTIEPCIIO 1 KONOKBIYM, icnum
3aracaHHsi BJAaCHUX XBUJIb
. o 3a60aHHA O
CucrteMaTu3yBaTy IJIa3MOBI IPOLIECH JIeKYTUHT o
2.2 camocmitinoi pobomu, 10
3a IJIa3MOBUM IapaMeTpoM 3aHamms .
KOJIOK8IYM, icnum
o 3a60aHHA ONs
3acTOCOBYBAaTH METO/HU OIHUCY IJIA3MHU JIeKYILiHI o
2.3 . camocmitinoi pobomu, 15
Ha pI3HUX YaCOBUX MacIITadbax 3anamms .
KOJIOK8IYM, icnum
3 KomyHnikanis: a0 5
BwMitu cTpykTypyBaTu BiIacHy nexuiiini 3a60aHHsA Ons
3.1 | HayKOBY JIOTIOBi/Ib, CTABUTU IUTAHHS 3am?mm;z camocmitinoi pobomu, 5
TiJ] Yac JISKIIIH. KOJOKBIYM, icCnum
4 ABTOHOMHICTB Ta 105
BiAnmoBiZAJILHICTE:
31aTHICTh pO3B’SA3yBaTH 3a/a4i Ta nexuiiini 3a60aHHA Ons
4.1 | caMOCTIifHO 3HaXOJUTH HEOOX1AH1 3am?mmﬂ camocmitinoi pobomu, 5
JoKepena iHdopMartii KOJIOK8IyM, icnum

10 6. ChiBBiITHOLIEHHA pe3yJibTAaTIB HAaBUAaHHS AMCLUUIUIIHM 13 NPOTPAMHUMH pe3ylbTaTaMU
HaBYaHHS

PesyibTaTn HaBYaHHS

nle|ln|xe o) 2|~

IIporpamui pe3yJibTaTH HABYaAHHSA

1.2
1.3
1.4
2.2

1.1
2.3
3.1

IMPH 1. I'muGoki 3HaHHSA B Tramysi
cydyacHoi mpukiaamHoi ¢izuku 1|+ |+ |+ |+ |+ |+ [+ |+ |+ |+
¢i3uKkn HaHOMaTepialliB

IIPH 2. Po3yMmiHHS TeXHOJOTIH Ta
TEOPETHUYHHUX Ta
EKCIIEPUMEHTAIBHUX MeromiB |+ |+ |+ |+ [+ [+ |+ |+ |+ |+ [+ |+
JOCHIJDKEHHS BJIACTUBOCTEH
PEUYOBHH 1 MaTepialiB

I[TPH 7. 3acrocoByBatu (i3uuHi,
MaTeMaTH4HI  Ta  KOMIT'IOTepHI
MoAeNi AN AOoCHiKeHHs pi3uuHuX | + + + + + +
SBWIL, TPUIAAIB 1 HAYKOEMHHX
TEXHOJIOT1H

[TPH 12. InTepnperyBatu HayKOBO-
TEXHIYHY 1H(opMaIlito

4.1




