MIHICTEPCTBO OCBITH I HAYKHM YKPATHU

HAKA3

o 69 20 /Ep. m. Kuin N l50

[po 3aTBepKEHHS MacIOpPTiB
CeKIIi#i 3a (paxOBUMH HaMpsIMaMH
HayxoBoi paqu MOH

Bignosinro mo myskty 4.2.7 IlosokxeHHs PO NpOBEAEHHS KOHKYPCHOIO
Bigbopy MimicTepcTBOM OCBITM 1 Haykd YKpaiHd HAyKOBUX IPOEKTiB, SKi
BUKOHYIOTBbCS HiIBIZOMYAMH BHUIIMMH HaB4YaJbHUMHU 3akiagamu III-IV piBHiB
aKpeOWTallii Ta HAYKOBHMH YycTaHoBaMHM MiHicTepcTBa 3a paxyHOK KOIITIB
3araJikHOro (GOHIY EPIKABHOTO OIOKETY, 3aTBepIKeHOro HakazoM MiHicTepcTBa
ocBith i Hayku Ykpaiam Bix 01.06.2006 Ne 423, 3apeectpoBanoro B MiHicTepcTBi
foctunii Ykpaiau 10 mucromaga 2006 poxy 3a Ne 1196/130703, npotokonsHOTroO
pimienHs HayxoBoi pagm MOH Bix 29 mumus 2016 poxky Ta 3  MeETOmO
3a0e3nedueHHs: BCEOIYHOrO0 PO3BUTKY YCiX raiy3eil HayKH i TEeXHIKH, 3armo0iraHHs
OyOJIFOBaHHS TEMaTHKH HAyKOBHX JOCHI[KEHb i po3pobOK Ta e(eKTUBHOrO
BUKOPUCTAHHS OI0DKETHUX KOIITIB

HAKA3VIO:

1. 3arBepmuTH macmopTH ceKui 3a ¢axoBumu HampsmMamu HaykoBoi paam
MOH, mo gomaroThCs.

2. Bu3Haty TakuMM, IO BTPaTHB YMHHICTH, HaKa3 MiHICTepCTBa OCBITH 1 HAYKH
VYxpaiau Big 29 Gepesns 2010 poxy Ne 264 «lomo 3arBepIkeHHS HaCIOPTiB
CeKIli#l 3a paxoBumu Hanpsimamu HaykoBoi pagu MOH».

3. JlemaprameHTy HaykoBo-TexHidHoro po3BUTKy (Uebepkyc JI. B.) momectn
el Haka3 10 BijoMa BUINMX HaBYAJIHHUX 3aKIaJiB Ta HAYKOBHX YCTAHOB MJIS
BpaxyBaHHS B poOOTi.

4. KepiBHuKaM BHUIIUX HAaBUAIBHUX 3aKiafiB Ta IJUPEKTOpaM HAYKOBHX
yCTaHOB 3a0e3neunTn NoJaHHs 10 MiHicTepcTBa NPOEKTiB HAYKOBUX JOCIIIKEHb i
pO3po0OOK Ha LIOPiYHMM KOHKYPCHHM BimOip BiAMOBIAHO 10 HAyYKOBHX HAIPSMIB,
nepenbayeHNX MacmopTaMu CeKIid 3a ¢axoBumu HampsMmamu HaykoBoi pamgu
MOH.



5. VopapniHHIO — aQMiHICTPaTMBHO-TOCIIONAPCHKOTO Ta  OpraHi3amifiHoro
3abesnedenns (€pko I. A) 3po6UTH BiANIOBIAHY BiIMITKY Y CHIpaBax apxiBy.

6. KouTpons 3a BUKOHAHHIM [IHOT0 HaKa3y IOKJIACcTH Ha 3acTynHHka MiHicTpa
Crpixy M. B.

MisicTp JI. M. I'puneBu4




3ATBEPJ)KEHO

Haxa3 MinictepcTBa OCBITH 1
HayKd YKpaiHH

L2 22016 poky

Ne 062

Iacnopra cexuiii 3a paxopnmu Hanpsimamn Hayxosoi pagn MOH

HACIIOPT
cekiii 32 paxoBum HanpsaMom 1 «MaTemaTHKa»
HayxosBoi paam MOH

Cekumis 1 «MaTemMaTnka» BKIIOYa€ HACTYNHI HampsMH HAayKOBHX
JOCHIKEHB 1 po3pobok:

1. HayxoBi npo6;iemu Teopii pynknii i pyHKknioHa bHOro aHAII3Y:

1.1. Hiticamit aratis.

1.2. Teopist HaOMMKEeHHA 1 PYHKIIOHATTBHUX ITPOCTOPIB.

1.3. KoMmiekcHuit ananis.

1.4. ®ynkuioHANLHAN aHai3.

1.5. Teopis oneparopis.

1.6. BapianiiiHe 9MCJICHHS 1 OITAMI3aIlisl.

2. HaykoBi npo6Jiemu Teopii AndepeHniaiLHIX PIBHAHDb:

2.1. 3Buyaiini nudepeHItiaibHi piBHSIHHS.

2.2. PiBHSIHHS B YaCTHHHUX MOXiIHUX.

2.3. PisauneBi i pyHKIOIOHAIBHI PIBHAHHS,

2.4. lunamiuHi CHCTEMH Ta €proJuvHa TEOpis.

3. HaykoBi npo6ieMu MaTeMaTHIHOI QizuKkn:

3.1. I'pynoBi, mudepeHIiaNibHO-TEOMETPHYHI Ta aireOpaidHi MeToau B
3aa4yax Teopii nudepeHniaTbHIX PiBHAHD Ta MATEMATHIHOT (i3HKH.

3.2. CnekTpaJbHA TEOPisl OIlepaTopiB MaTeMaTUIHOT (i3HKH.

3.3. PiBHAHHS MaTeMaTHYHOI (i3UKH.

4. HaykxoBi npo6Jiemu reomerpii i TonoJiorii:

4.1. 'eomeTpis.

4.2. Tomonoris.

4.3. ACHMIITOTHYHA TOIOJIOT 5.

5. HayxoBi npobaemum Teopii JiimoBipHOcTeli i MaTremaTH4YHOI
CTATMCTHKH:

5.1. Teopist AMOBiIpHOCTEH.

5.2. Teopist BUIAIKOBUX IPOIIECIB.

5.3. MaremaTHuHa CTaTUCTHKA.

5.4. CroxacTu4HHMit aHaMNI3.

5.5. Croxactuyni npo6iemu piHAHCOBOI Ta CTPAXOBOI MaTEMAaTHKH.

6. HayxoBi mnpobinemn anare6pH, Teopii 4Hces Ta JAHCKPETHOI
MaTeMaTHKH:

6.1. Anrebpa.

6.2. Teopis uncen.

6.3. luckpeTHa MaTeMaTHKa.

6.4. Teopis MHOXWH i MaTeMaTHYHA JIOTIKA.



HYUCIIOBAILHOI MATEMaTHKH, MaTeMaTHYHOIO
VaTeMaTHKH:
MAaTHKa.
Jieu iIHHOPMATHKH.
(i Ta MaTeMaTHYHE IPOTPAMYBAHHSL.
: MK TeOPii irop, EKOHOMiIKH Ta COLIATLHUX HayK.
0Ou1ern Giouorii.
M T2 KOHTPOIIO.
npoﬁnemn MeXaHiKu:

7.6. Téopiﬂ CHCT
8. MaTemaTH4H

dnpsimom 2 «Indopmaruka Ta KibepHeTHKA»
‘HayxkoBoi paau MOH
i

IHTENEKTYaIbHUX CHCTEM  OIPALfOBaHHs
MaTeMaTI/IllHl npobsieMu PO3yMIHHS NPUPOIHOL

3HAHb 1 JaHUX.

O3I1i3HaBaHHA 00pa3iB.

IIIMHHOTO HaBYaHHSI.

IYBaHHS Ta JOCIHIKeHHS ONepalliid.

{'BaHHS Ta 00YHC/IIOBAJIbLHI METOAN:

HHS Ta TeOpeTHUHE OOIPYHTYBAaHHS KOPEKTHOCTI
'30KpeMa B yMOBax HEJOCTOBIpHUX HETOBHHUX
‘YMOBax HEBH3HAYEHOCTI Ta PU3HUKY.

2. Matemar
2.1. Creope
KJIaciB MaTeMaTud
TaHUX, MOEIOBAF




[ATUYHOTO MOJCIHOBAaHHA Ta MGTOI[iB YHUCCHABHOTO

iB CTPYKTYpHOI iAeHTU(IKAIlii mNapaMeTpiB

0o0yz0BU MozeNeH, 1110 0a3yIoThCs Ha 3HAHHSIX,
X.

1 aJropUTMiB PO3B'sI3yBaHHS NACKPETHUX 3a[ady:
3KiB BU3HAYEHHS IX CTIMKOCTI, 301KHOCTI O
4; JOCIHIKEHHs yMOB 30€pexeHHs ()i3UYHOro
1 Moz[enen

Siil TIocTavyaHHs, [HTepHeT-CUCTEMH).

WyaJn:Horo inTepheiicy (6a3u 3HaHb, KepiBHOI
iHpopMaliiiHoro 3abe3neueHHs, 3ac06iB JOCTYITY )
¥0'€KTIB 1 IPOIECIB Yy HAYKOBUX JOCIIDKEHHAX
#1/06YMCIIOBAIbHAX AJITOPUTMIB (3arajbHa Teopis
gﬂx, anpokcuMallis Ta MiHimizauis QYHKUIH,
THi CIIiBBiIHOIIEHH!).

pajielbHAX O0YHMCIICHb.

€IITKUX OOUHCIIEHb.

MporpamMmyBaHHs :
mporpam.
3.2. MOBH1 ‘
* ZIOKa30BOTO IIPOTPAaMyBaHHS; METOAH CHHTE3Y

1.Ta IPOrpaMHi JOTiKH.
e(eKTUBHUX OOYMCIIEHb Ha KOMII I0Tepax,

| 3HaHb, MareMaTuuHe 3abe3mevueHHs TONaHH,

y iHdopMarii B 6a3ax JaHUX 1 3HaHb.

iprOBaHH, OIIHIOBAHHS SKOCTI Ta ONTHMIi3aLil

ii mporpam.

2 000JIOHKH.

porpaMHe 3abesnedeHHs 0araTonpoLecOPHHX

KOMILIEKCIB 1 Mep i
3.10. Iurene

IHTeNeKTyalbHi ¢

WKITaIHI MPOrpaMHi CHCTEMH, €KCIIEPTHI CUCTEMH,
WKW TIPUHHATTS PlLICHb.

3.11. Indo; Bi CHCTEMH.

3.12. Meto HHS TIPOrPaMHUX CHCTEM.
3.13.3 rpamMyBaHHs.

3.14. Ce BaHH Ta IPOrPaMyBaHHs.

4. CucreMH reopisi ONTUMAJIbHUX PillIeHb:



4.1. Po3po6 | METOIB CIPYKTYpYBaHHS, MOZLEIIOBAHHS, aHAli3y Ta

CUHTE3Y
4.2. lTpoek X 1 KOHQIIKTHAX CHCTEM.
4.3. Po3pot PUHHSATTS pillleHb TpH KepyBaHHi 00'€kTaMu

B YEHOCTi Ta BEKTOPHHUX KPUTEPiaTbHUX OLIHOK.
4.4. Me‘T-;o HA eKCIEepTHUX CHCTEM, OpIEHTOBAaHMX Ha
gJ'Ia6KOCTp}’KTypOBaHI/IX 3a/ad.

VIR Cin
4.8. IlpuitasT IMA, BHHX pillIeHb.
4.9. IlpuiHsTTS IHeHB 'y KOH(TIKTHO-KEPOBAHUX CUTYALIISIX.
4.10. Teopis Ga O3H8.LIHMX BiIOOpaXeHs.

3

COHiaJ'IBHI/IMI/I nmpouecaMu, 30KpeEMa

BIJIHOCHO 1106pe !
NPU3HAYEHHS ). |
5.3. Pobac dreHTHE, KOOpIMHYBajbHE Ta KOHCEHCYCHE

s .
5.4. Posz MiYHOrO Ta iH(pOpPMAIiHHOro 3abe3neyeHHs
CHCTEM 1 Tipoile "} cucTeM migTpYMaHHs MPUHHATTSA pIilIeHb Ha
miJICTaBi MpoLexyp 4 ajanTanii.

5.5. Pospo pOIpaMHO-TEXHIYHMX 3aco0iB, sKI 3a0e3NnedyroTh
1 | CHCTEM KepyBaHHA, MOJENIOIOUMX KOMIIEKCIB,
) W' Ta KOMIIOHEHTH:

6.1. Teoibe'r' )CHOBH (TBOPEHHS | BIOCKOHANEHHS BHCOKOE()EKTHBHUX
i p (X KOMIOHEHTIB KOMII'FOTEDHHX CHCTEM Ta Mepex
[pU3HAYEHHS, pO3MOMIIEHNX CHCTEM Ta IX
UX i€epapxiYHHUX piBHIB iX oprasizallii Ta yMOB

3aTabHOTO T4
KOMITOHEHTIB ‘B
eKCIuTyarauii.

6.2. Meto
[IarHOCTUKH, BYU
MPOEKTYBaHHS B
IarHOCTHKH KOM

nedeHHs e(eKTHBHOCTI, HaJIMHOCTI, KOHTPOJIIO,
ETPIB, BiIJIArO/DKEHHS, BUIPOOYBaHHS, & TAKOXK
UMX, HafifHMX, OPUIATHUX JUIs KOHTPOJIO Ta
M Ta Mepex, IX TIPUCTPOIB Ta KOMIIOHEHTIB.

6.3. Tec METOOM Ta TEXHOJOril CHCTEMHOro Ta
NPUKIAIHOIO ' CTBOPEHHS  OIepalifHUX  CHCTEM Ui
KOMII'FOTEPHUX * CH epeK 3arallbHOTO T4 CHELIaNbHOTO MPHU3HAUYEHHS,

HapaJ'ICJIBHI/IX‘ KOM TEM i MEPECK, TEXHIYHHAX Ta nporpaMHux 3aco01B




B3aEMOIT JIK DHHMH CHCTEMAaMH Ta MEPEkKaMM, MEepEeKHUX
TEXHOJIOTiH 00p¢

6.4. Iocn
KOMH'}OTepHHX c
TOHOJIOFI‘-IHOI opr

HHUX.

pOOKM HOBHX BHCOKOG(EKTHUBHHX apXiTEKTyp
€K 3arajbHOro 1 CHELiaIbHOTO IMPHU3HAYEHHH,
JIEHMX CHCTEM Ta KOMyHiKalllfHUX TEXHOJOTiH B

aN¥, METOMONOTIUH], aNrOPUTMIYHI Ta IPOrpamHO-
BaHH# 1H(opMarii, mpeactaBneHol ¢GopMallizoBaHUMU

6.5. Teope
arnapaTHi 3aco0H
3HaHHSIMH Ta HpHp

6.6. Teope

METOIU 1 amapaTHO-NPOrpaMHi  3aco0u

KOMIT'TOTEPHUX CH

6.7. Po3pob
MIPOCKTYBaHHS TEX
MOB OIHCAHHS, M
Mepex  Aus
iHTeneKTyanizoBat
3ac00iB KOMIT'FOTE;
Mepex Ta ix KoM

6.8. Teoper HANi3y, CHHTE3Y, IHTeJIeKTyali3allii, MiABUIIeHHs
eeKTUBHOCT! 3aCTOCYBaHHA 1HPOPMALiHHO-BUMIPIOBATBHUX
CHCTEM, OpIEHTOR eaMeTHi 061acTi, a TaK0XK KOMITIOTEPH30BAHUX
CHUCTEM JliarHo JTEO TapaMeTpiB MPOLECIB i CEPEOBHIL, CHCTEM
JIS BHMipde’& . BUMAOKOBHX TMPOIECIB Ta TIIOJIB, CHCTEM
inenTudikauii é 1 | aBTOMATHYHOTO KOHTPOJIO TEXHOJOTIYHHX
TPOLIECIB TOLIO.

¥EHHS METOJIB Ta TEXHOJIOTIH aBTOMAaTH30BaHOI'O
GCpaMHUX 3ac001B KOMITIOTEPHUX CUCTEM 1 MEpeK,
TPYKTYpPHO-aJITOPUTMIYHOI Oprasizamii cMcTeM Ta

dpXiYHMX ~ PIBHIB 1X  TIOJAHHS,  CTBOPEHHS
CTEM 'aHalizy i CHMHTe3y amapaTHHX Ta IPOrPaMHMX
(opMani HHO-BUMIPIOBATEHHUX CHCTEM, KOMITIOTEPHHUX

MX 1 METONOJIOTIYHMX OCHOB CTBOpPEHHS i
TexHomorid Ta iHQOpPMALIMHUX CHCTEM IS

aBTOMATH30BAHOId Tep

7.3. Po3po6 'METOJiB aBTOMAaTH3allil BUKOHAHHS QyHKUIH Ta
Hi3alifHOrO YIpaBliHHS B 3BUYAHHUX |
'OCHOBi CTBOPEHHS Ta BHUKOPHUCTaHHS HOBHX

nobymoBa iH(pOpPMaWiHWX TEXHOJONH  [is
6a3 i CXOBMII [AaHWX, 0a3 3HAHb 1 CHCTEM
>, B ABTOMATH30BaHMUX CHUCTEMaX i Mepexax.
ALIMHUX TEXHOJOTIH 3 METOI JOCIHIIKEeHHS,
HMYHIKAUIHHUX TPOTOKOJNIB Ta IHCTPYMEHTAIBHUX
HUX Ta CHEIiafi30BaHUX KOMITFOTEPHUX CUCTEM
'IOTepHU3allii OCBITH.

JCTHYHUX | MPHUKII3/IHUX  OCHOB no0y10BH
“,‘n;{ aBTOMaTH3allii (YHKLIOHAIBPHUX 3aBJaHb

KOMIT'FOT€pHOT nm
7.5.. CTBop
po3po0bJieHHs i BT




KEepYBaHHs, aHaj

nepepobIIeHHs YaBJIiHHS.

7.7. CrBOp OpMELIHHAX TEXHONOTIM Ui CHUCTEMHOTO aHaji3y,
JOCTIJKEHHS, PO3 PXITEKTYpPH Ta METO/IiB MOOYyAOBU GaraTopiBHEBHX
TePUTOPIAbHO KOMI'IOTEPHUX CHCTEM 1 Mepex i3

po3noaineHumu 6

7.8. I1obyn pMal
mporpamMHoro 3abe quH;I KOMIT'IOTEPHEX MEpeX 1 CHCTeM PO3HOALICHOro
06p06JIeHH}I JIaHI/IX; :

METOHIB KOHTpomo macn(pmaun KOAyBaHHA Ta 3abe3MneueHHs JOCTOBIPHOCTI
1H(1)opMau11 a TaKO)K /:um Ma’lé‘MaTI/IUIHOI“O MOJIETHOBaHHSA MoXUOOK Yy TpakTax

7.10. Mon
(aHamque iM

lH(i)OpMaI_III\/'IHI/IX CUCTEM
00'€KTHO-OpI€EHTOBaHe, TOIIO) Ha

1(hopMaLIifiHO-IOIIYKOBHX 1 eKCIIepTHHX CHCTeM
MHHATTS pilleHb, a TAKOXK 3HAHHS OPI€EHTOBAHHX
el B yMOBAX DH3UKY Ta HEBHU3HAYEHOCTI 5K
mmx TEXHOJIOTIH.

1H€§90pMau1HHHX TeXHONOTiH g  mnobyaoBu |

7.11. Po3p05
00pobiieHHs 1HGO
CUCTEM MIiATPUM
IHTENEeKTyaIbHUX |

7.12. Pog

BIIPOBAXKCHHS: Mar 3OBaHI/Ix CHCTEM  TEXHIYHOTO  J1arHOCTYBaHHS,
reoinGopmanifnm ‘piaHoro npu3HA4YEeHHS Ta KOMII'IOTEPHHX CHCTEM
eJIEKTPOHHOIO 6i3

7.13. CtBOp OpM_M_III/IHI/IX TCXHOJIOFII/I IS p03p06JIeHH51 MOJeNeH,

METOJIiB Ta IHCTPY
i TenmekoMyHikar
6i6mioTek, My3eiB
MiCIi, KOMII'FOT
JIOKYMEHTIB, TOILO

e Mepexc i 3acobiB iH(opMaLIHHOTO 3a6e3nequH;1
3B {€NEKTPOHHI KaTaJloTH, aBTOMAaTM30BaHI poboui
‘padis, CHCTEMH aBTOMATH30BAHOIO IMIIOPTY

7.15. Jocni
s TOOYJIOBH ¢
peanizanii cucTem'
8. ApTomar

Ta KOMILJIEKCAMH P
8.2. dopm
TEXHIYHUMH 06'€K
SIKOCTI iIXHBOTO (byHI
8.3. Monemo;
CTOXaCTHYHIi Ta iMiTal

B Ta CHCTEM KepyBaHHs (CTaTH4Hi Ta AWHAMIYHI,
%0-IMHAMIYHi TOIO MOJENI).
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8.5. IIIGHTI/I(bIKaHISI Ta Ho TpOJ‘[B napaMeTpiB 00'eKTiB KepyBaHHH B Pi3HHUX
rajiy3saX HapoOAHOIQ, I‘OCHO)J;apCT}*a
8.6. JliarnocTyBaH: 1. 'm 3a0e3rnieueHHs HaAIWHOCTI aBTOMATH30BAaHUX

CHCTEM KEpyBaHHS. :

8.7. Cucremn 'eKTyei:ILHoi' HiITPUMKH TPUHHATTS pillleHb B yMoOBax
HEBU3HAYEHOCTI an, - KEpyBai{HI Oprafi3alifHO-TeXHIYHUMH O00'eKTamMy |
KOMIIJIEKCaMH Pi3HOIO hpmHaquH

8.9. Po3po61<a METOMIB MOJEIOBAaHHA 1 IUIaHYBAaHHS, MATE€MaTHYHOTO,
IrOPUTMI4HOTO | HpOFpaMHOFC* 3abe3mnevueHHs 3amay aHan13y/anTe3y CKJIaIHMX
PO3NOIITEHUX Y Hp@LTOpl THYYKMX IHTETPOBaHMX CHCTEM, IO BlIIplSHSHOTBCH
bi3ugyHIMH HpI/IHLI‘ aMH peajlizallii, KOHCTPYKTHBHOIO Ta TEXHOJIOTI9HOI 6a3zaMu
BHKOHAHHS, CKIIajl YHKUIOHANBbHMX 3aco0iB 1 YCTaTKyBaHHs, TeXHIYHHM
MPU3HAYEHHSIM 1 M U Kepy8aHHS Ha Pi3HHX PIBHAX i€papXiuHOl CTPYKTYpH.

9. Cucremu ;i IPOEeKTYBaJILHUX PoOiT:

9.1. Teo HOBM W METOJNONOTIS  CTBOPEHHS  CHCTEM
aBTOMAaTHU30BaHOT BAHH, 30KpeMa dopmanizargis 00'exTiB, winel Ta

IIlEn BKIJTIOUYEHHS, CHCTEMHOI €IHOCTi, PO3BHUTKY,
KOMIUIEKCHOCTI, 1HAOD IHHOI €THOCTI, CyMiCHOCTI, IHBAPiaHTHOCTI.

9.3. Marema

JeKOMIIO3HUIs Ta | Ma i‘omoaeJﬁOBaHH}I YHCETbHO-aHANITHIHI METOIU aHan13y
06'eKTiB Ha MiKpo- aK] OplBH}IX MOJIENIIOBAHHSA JIOTIYHUX 1 (DYHKIIOHAIBHUX
CXeM JUCKPETHHUX 11

9.4. Cuwure iB Te XHIYHHX O00'€KTiB y CHCTEM aBTOMATH30BaHOTO
MPOEKTYBaHHS, 30 ‘Me"m[m CTPYKTYPHOrO aHajizy Ta NapaMeTpU4HOl
OoNnTHMIi3alli, Me CHHTGB‘ TEeXHIYHUX pO3B'5[3aHB KOMIIOHYBaHHsi Ta
pO3MILIEHHS CTPYKTYD NéMEZHTIB, TPaCyBaHHs KOMyHiKallil, CHHTE3 JOTYHUX

(JI0T1YHi, TEXHIYHI, TEXHOIOTIYHI Ta OpraHizaliiHi
HMX CHCTeM 3axHWcTy iHdopmalii, 30Kpema
'BCsl; OOPOONIOETECS | MepeflacThCs B KOMITHOTEPHUX

10.1. Teope
OCHOBU CTBOpEH
iHhopMaLii, 110

CUCTEMAaX i MEpEexK




BUOOPY CHCTEM KpHnT v}axuc*“y, aI[eKBaTHI/IX OpUHHATIA moMiTHII Ge3neKku
1H¢)opMau11

KpHnTorpa(bqum CI "w ’};;[H(bpocncreM METOJIU BUKPHUTTS MEXaHi3MiB
KPHITTONIEPETBOPEHb, 301<peMa ZI@LIIH(bp}’BaHHSI

10.5. Martematuusi Mozeni iHdopMamifHUX CTPYKTYp, LIO NOTpeOyroTh
3aXUCTY, WHGPIB, LHPPOCHCTEN | KpUNTOrpadiuHUX IPOTOKOMIB.

10.6. MarematuyHi 'Ta GOUMCIIOBAIBHI METOOU PO3pPaxyHKY HaJiHHOCTI
KPUIITOCHUCTEM, npér*HOizyBaHHﬂ OLIHOK KpHUNTOrpadiuHoi CTIAKOCTI, BUPIIICHHS
3az1a4y KpHnTorpa(bquoro dHajisy Ta CHHTe3y IMGPOCUCTEM i KpUITOrpadidHuX
MIPOTOKOJIIB. ‘

10.7. TexHiut aJln BUTOKY iHpopmMauii Ta iX Mozesi, HOBI TEXHOJNOTII Ta
3aco0M 3aXHCTy 1H(1)‘ PA 1111 BiJl BUTOKY TEXHIYHUMH KaHaJIaMH.

Higg nponecis Hanany Ha iHpopMarito Ta il 3aXHCTy.
356@51& BUMIPIOBaHHS ¥ OOYHCIEHHS TIapameTpiB

HebGe3NeYHUX CUTH L

11. Cucremn Ta 3ac06n lﬁT}"—lHOFO iHTeJIeKTy:

11.1. Po3p06neHH;1 TeopeTmHHx 3acaji CTBOPEHHS Ta 3aCTOCYBaHHs CHCTEM
IITY4HOTO iHTEIEKTy PI3HOMAHITHOTO IPH3HAYCHHSL.

11.2.  Teoperudni '3acand Ta NpUKIaHHI TPOGIEMH  CTBOPEHHS
iHTENeKTyani30BaHiX POGOTOTEXHIYHAX CHCTEM.

11.3. Mo;[e 10 ‘;1”, m““reneKTyanBHm OiSUTPHOCTI  JIIOAWHHM Ta HOTO

CHCTEM KOMIT'IOTe - po3miiHaBaHHA Ta BiATBOPEHHA (CHHTE3y) MOBHHX |
30pOBHUX 00pa3iB. ]
11. 6 IIocmzpté HA npemecm dbopMyBaHHs 06pa313 1 MozenroBaHHS

3ac:mcyBaHH;1 BHCOKOIHTEEKTyalIbHIX MYJIbTH- Ta
i 3acH0iB I CHCTEM IITYYHOTO 1HTEJEKTY.
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'1"MOJIeITIOBAaHHS HEMPOHHUX MEpEeX, PO3POOIEeHHS
METO/1iB 1x IPOEKTYBa Mwi3alii Ta HABYaHHA.

11.15. Po3po6ne‘ Hﬂ‘ “TeXHOJIOTIH  3aCTOCYBaHHS  HEMPOKOMII'IOTEDIB,
MIPUKIIAIHI CHCTEMM Ha OCHOBI H&:HpOHHHX MEpEX.

11.16. P03p06IIeHH$I TexHoJoriH Ha 06a3si €BOMOLIMHHX | TeHeTHYHHX
aNrOpUTMIB, PiltHOrO 1HTeHeKTy

12. Ynpasaii H POEKT2MH i porpamamu:

12.1. MeTozIonorm YIpaBiiHHs NPOEKTaMH Ta IPOrpaMaMHy.

12.2. porpamu irﬁaﬁnopT(p@m IPOEKTIB.

12.3. ®a3y KUTTEBOrO LMKITY IPOEKTY.

12.4. Tlpouecu ynpapiiHHs MPOEKTAMH Ta IPOrPaMaMH.

12.5, EnemeHTH yNpaBHHHS NpOEKTaMH Ta NpOTpamMamH: yIpaBIiHHS
pecypcaMH (JHOJICBKI/IMI/I MaTe[albHIMH TOIIIO), 1HTer'pame}o iHhopMaIiiHUMU
3B'I3KaMH, 3MiCTOM ‘qaCOM 3aKy‘"IlBJISIMI/I BapTICTIO, AKICTIO, pU3UKAMHU TOIIIO.

12.6. ITpoe TOB‘&HI oprasizaimil ¥ ogicu 3 ynpasiiHHS NPOEKTaMu
Ta MporpamMaMu.

13. Maremartuur
eKoHOMIN: i

13.1. Teopemxo Mell ‘norr@rmm npo6iieMu MaTeMaTHYHOI'O MOJEIIOBaHHS
COLIiaJIbHO-EKOHOMIYHUX cﬁc’reM

13.2. Mopeni Ta MGTOI[I/I ZOCIIKeHHS Tpo6ieM eKOHOMI4HO1 Teopii.

13.3. Moaem Ta METO/IW, IPOTPAMHO-IIiIbOBOTO YIIPABIiHHA EKOHOMIYHHUMH

13.4. M0~ HHSI ' OpoleciB  yHpaBliHHA  COLIaJIbHO-€KOJIOro-
€KOHOMIYHUMH CH
13.5. MonenoBaHus npwuecm cycanHoro BiATBOPEHHS, €KOHOMIYHOIo

3pOCTaHHS; nporHo3yBaHHﬂ Teﬂneﬂum i TOKa3HHUKIB PO3BUTKY €KOHOMIYHHX
CUCTEM i npouecna :

?‘ R . . ..
MaTeMaTHqu mozen fMej_‘(mH popmyBanHs GajiaHCiB sl Pi3HMX piBHIB

eTOﬁi[/I (bOpMYBaHHSI paHIOHaJIBHI/IX OpFaHIBaHlI/IHO-
CT@M ynpaBJIIHH}I B eKOHOMIHI

l'Il',Z[TpI'%MKI/I l'IpI/II/IH}ITTH plI_IIeHI) METOJH IHOTYYHOI'O

1HTENEKTY B €KOHOM
13.15. Monenr
CHCTEM MOHITOPHH

M(TO}II/I Ta iH(popMauiidHi TexHoNoril (yHKLIOHYBaHHI

HOMiHI.
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yienoriuai npoGnemy iHhopMaTH3anii CycHibCTBa,

' /#10BUX KOMIIIOTEPHUX TEXHOJOrH 006pobieHHs

CTATHCTHYHOT iHOPM ) -

13.18. CDOpMyBaHHH iKTerpoBanux iHQopMarilinux 6a3 JaHUX 3a
pe3yJbTaTaMK CTATHCTHYHUX CHIGCTEPEKEHD.

13.19. FmepTeKCTOBl My TbTUMEIHHI Ta reoiHGOpMAliifHi TEXHOJOTII B
COLIaIbHO~€KOHOMIYHHX CHCTEMAX.

13.20. ExoHoMiuHi ¥ opragizani#iai mpobaemu in(popMariiiHoi IisIBHOCTI,
CTBOpPEHHS 1H(popMau1HHoro po£TOpy 00'eKTA.

13.21. Besneka Ta HagiHHICTE lH(l)OpMaHII/IHI/IX CHUCTEM.

13.22. EKon@mi\LfHa e{ssKTUBHICTb pO3pO0JIEHHs, BIPOBAIKEHHS Ta
(byHKUIiOHYBaHHS iH{ OpMaHIHHH CUCTEM 1 TEXHOJIOTIH.

13.23. Merto CHCTEMHOTO aHalily, ONTUMi3alii, YNpaBliHHS B

3acO0M  IIPOEKTyBaHHA Ta  CTBOpPEHHS

Cekuisn 3 « bﬁa’;@firwma» BKJIIOYAE HACTYNHI HalpsMU HayKOBUX
JIOCITIIDKEHD | pO3p L
1. TeopeTnu
1.1.Teopis néﬁ;‘i
1.2. is H
1.3.
1.4.
1.5.°
1.6.
1.7.
1.8.

1.9. Teopis HEHIHII/IHI/IX nwouecua B aKTUBHUX Cepe,ZIOBI/IIHaX
1.10. MaTtema HIiHl MeTo,zM B TeopeTW{Hm Gbizui.

CTaTHCTHYHA Teopis
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2.1. Enextpo

2.2.00TrKa KBAHTO 1104 HepexoiB.

2.3.0nTHuHa cne TpOCK(MlSI (aToMHa Ta MOJIEKYJSIpHA CIIEKTPOCKOITIs,
CIIEKTPOCKOITis TBep,ELOI”O . Tima, JIIOMIHECLEHIisA, ONTHYHI  BJIACTHBOCTI
HaAMPOBIIHUKIB). P

2.4. ®Dizuka na3ep1B AKTI/{BHI cepenom/lma U1 naszepiB. PezoHaTopu.

2.5. Onrtuka yJILTpaKOpOTK WX IMITYJIbCIB, HEJTiHIHHA ONTHKA,

B32€EMOJis JIA3€PHONO BHYIPOMIHIOBAHHS 3 PEYOBUHOW, (I3MYHI acmeKTH
BUKOpHCTaHHs Ja3epiB. 'onorpadiuni nudpakuilini enemenTy.

2.6. Heniniiini ontruni seuma y GotopepakTMBHEX MaTepianax i piakux
kpuctaiax. HeliHiliHa na3epHa crieKTPOCKOITis HAIBUCOKOT PO3MiIBHOI 3AATHOCTI.

2.7. IHTep(bepeHEﬁiﬁ CBiTNA Ta ,umbpalcui;[ CBiTIa, POPMYBaHHS ONTUYHOTO
300paxxeHHs, Pyp'e-ONTHKa, ONTHKA PO3CIFOBATBLHOIO CEPEIOBHILA.

2.8. HpOMeHeBa énm«n(a

Nprposa cBiTIA.

ONTHUYHUX TIpUJIAAiB Ta OINTUYHI METOIH

cpi6rno, Ta Ge3 cpibaa; :
2.11. TOHdeh:ﬂi'BicéBi ”Cep@L[OBHma st rojorpadii ¥ ONTHYHOTO 3amHCy

iH(popMmarrii. o

2.12. KpI/ICTaJIOOHTHKa O%’&TI/IKa TOHKHX IIapiB.

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.

l)KaTOMH‘OI B3a€MO/Iil, NPHUHIMUILB 1 3aKOHIB, 3a SKUMH
bopMmyeTbcst  CTp ' Bepzmx TiJ, PIOKAX KPHUCTANiB 1 KpPIOKPUCTANIIB.
CumerTpiitHi acrex BenIOro Tija.

4.2. Ekctpe aCTHBOCTI Ta CTPYKTYpHI CTaHW, HAHOKPHUCTAIH,
KBa3iKpUCTAIIH, aMop(i) SauisL.

4.3. DizuuHi 'OcHOBI MIHH%)CTI Ta ITACTHYHOCTI TBEPAUX TiJ.

4.4. CDIBI/I'-IHI BnaCTHBowl HU3BKOBHMIpHUX CHCTeM. Di3WyHI OCHOBH
umecnpﬂMOBaHorolf‘cb aHHs CKIIafly Ta CTPYKTYpH MaTeplamB y KOMITaKTHOMY
Ta HU3BKOBHMIipHHX C X mo MarOTh HOBI KOpI/ICHl BJIACTUBOCTI.

)i 1M Ta HeBMOPsAAKOBaHi TBepi Tina. Pizuka
HeMETaJlIYHUX PEYOBMH, 30KPEMa HaIliBMarHiTHUX

TBEPAUX P
KPHUCTAJiB.
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4.6. Bucokoy a4 PE30HAHCHI SBMIA y TBEPAMX Tinax. Bruus
neGEKTHOT CTPYKT LIKOBHMX aTOMIB i 30BHILIHIX ITOJIIB HA BACOKOYACTOTHI,
PE30HAHCHI | OCIMJIAIIIIHI 5 nmdyTBep;mx Tijax.

4.7. TBepmOTLIbHI acnemn ¢iznuanx mnpoueciB y OioMarepiamax i B
Giomoriunmx CTpyKTypax. .

4.8. EHepFeTL/I‘-IHI/II/I CHGKTj TBEPAUX Ti ((bOHOHI/I CHEeKTpH

NIEKTPOHHUX 30Y/KeHb, MATHOHM Ta iH.) i METOAM HOro BUBYEHHS
(onmTHyHA Ta HOTOAKYCTHYHA CIIEKTPOCKOIIiS TOLIO).

4.9. BuBueHHs BIIMBY 39BHILIHIX YMHHUKIB (TEMIIEpaTypH, MeXaHiYHHX
Hanpy>XeHb, CTATMYHUX ENeKTPUYHUX i MArHiTHUX MOJIB, eIeKTPOMArHiTHOIO
TIOJIsI, pajiatiifHOro oHpOMiHeHHq) Ha (Gi3WYHI BIACTUBOCTI TBEPIMX TiJI.

4.10. TepMO,IH/IHaMlKa Ta (a30Bi [IepEeTBOPEHHS y TBEPAUX Tinax.

MOBEPXHI TBEPIUX
4.11. Ekc

y/IuIiBKax.
kﬁTanL T4 TEOPETMYHE  BUBUCHHS HeNiHIHHIX

‘Bepﬂl/ik TUI 3 IIOTOKAaMH YaCTHHOK 10H13yIO‘10F O Ta
;HITHOFC’& OHpOMlHeHHSI. I[e(beKTOYTBOpeHHH, paIIIaI_HI/IHl

./ B3aEMOiA ,ueq)eKTlB BIUIUB Je(EKTHOI CTPYKTYpH
TI/I’,M Hi BIACTHBOCTI TBEPAMX Til.
TajibHi Ta TEOPETHYHI METOAM aHalizy HedeKTHOI
e MOJIe/iFOBAHHS, PO3paXyHKH napaMeTpiB CTPYKTYpH Ta
14CTHBOCTE M TBEPAMX TLIL

1 IXHI arp@ram ixus nuHaMiKa Ta nepeGynosa,
ina, 'auGysiHi sBMINA y TBEpAMX TiNax Ta Ha iXHii

ITOBEPXHI. e
5. ®izuKa HY eMneparyp:
BHOBa)KHI BIIACTUBOCTI METANIB 1 CIIJIaBIB IIPU HU3BKHX

BaHTOBMX KPHUCTaNIB i KPiOKPHUCTANIB.
‘IHOpﬁ,fLKOBaHHX CHCTEM IIpH HI/I3BKI/IX TeMIIEpaTypax.

6.2. ®i3uka KO TH 1X ﬂ?’%ﬁ?;I’IIH.
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@E{%B&iﬁi 3 [epexoJOoM HaIiBIPOBIIHUKOBOI CHCTEMH
JOHU3BKOBUMIPHO Hi #8MIIA Y HU3BKOBHMIDHMX HAIiBIPOBIAHMUKOBHUX i
AIETEKTPUUHUX CTPYKTYPax, 30KHeMa HaHOCprKTypax

6.4. MaTeplanH*“cbyHKmow AJIBHOT €JIEKTPOHIKHK: 0araTolrapoBi, Bapi3oHHI i
IHII TeTepOCTPYKTYpH, Hemmwu HAIiBIIPOBIJHUKU Ta MaTepiajid 3 KEPOBAHUMH
BIACTUBOCTAMH. |

6.5. HapaMeTthIm e(peKm B HaITiBIPOBIJHUKAX i meneKTpHKax

6.6. MGTOJII/I IIIaFHOCTI/[KM Gi3MYHUX BIACTHBOCTEH HAIMIBIPOBIIHUKIB 1
IieeKTPHUKIB. o "

6.7. ®Di3U4yHI OCHOBM TEXHOJOTii, HOBI BHIW HAaMiBIPOBLIHUKOBHX
Marepialis. L

6.8. @i3UUHI OCHOBH. p03p(JOJICHH}I HOBUX HalliBIPOBITHUKOBUX MPUJIAIIB.

6.9. EXCHTOHHI CTaHM B HAMiBHPOBIJHMKAX, BIUIMB HA HUX CTPYKTYPHHUX
ipapianifiHnx neekTis, L[()Mim%’

6. 10 HpOBl,HHlCHb IHBI/IH‘J, TIEpEHECEHHS B 130TPOIIHUX Ta aHI30TPOITHUX

6.3. Edexty,

€JeKTPOHHI  TMPOLECH (¢oTOmpOBIAHICTB,
iK1 cuny, ralbBaHoMarHiTHi Ta MOTOMArHiTHI SBUIIA,
HEPIBHOBaXKHI eJie HHI{HpOH@uI/I B aHI30TPOITHUX HAaITiBIPOBITHAKAX ).

6.12. EnexrpouH dTOMHl fpoliecH B HaIliBIPOBITHAKAX.

6.13.T eTepOCprKTypI/I Té (i3UYHI SBUIIIA B HUX.

6.14. OnTHqHa cnempbcmnm Ta PalioCIIEKTPOCKOIis, Pe30HAHCHI SBHUILA
BHaHIBHPOBIIIHHKaX Sl

6.15. Hpouecu _penalccauu Ta KIHETHYHi SBWINA, €JIEKTPOH-(OTOHHA
B3a€EMOIIs. j

6.16. sBuwa B |
Oararoraposi CprKT

7. MaFHETM3M

kax i Ha TOBEPXHi HAMIBIIPOBIJTHUKIB 1 A1€JIEKTPUKIB,

OKpEMHX

7.9. Marﬂﬁm nacmzé&ocn eJ'[eKTpOHiB NPOBITHOCTI B  MeETalax:
niamareTusm Jlang apamardeTnsm [layi.

7.10. TNapama [ TBEPIUX TiJ

7.11. Marsi SAKORaHI CTaHH, IX CTPYKTypa Ta BJIACTUBOCTL
(depomareTusm, al ATEETU3M, (bepOMarHeTI/BM

7.12. MarHi

7.14. HeBHOpSUIKOBdHl Ma*HEeTHKH: aMOp(I)Hl MarHETHKH Ta CIIiHOBE CKJIO.
Lis
( I 36}7,[[){(* ‘HHS B MartiTHHAX MaTeplaJIaX.
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8. Dizuxka m ‘

8.1. POBpOﬁHeHHS{ Teop1 i excnepuMeHTallbHEe BHUBYEHHS EJIEKTPOHHOI
CTPYKTYpPH, €leKTPOHHMX BJIACT}BOCTEH METAIB 1 CIIABIB.

8.2. EKCHepHMeHTaﬂbe Ta  TEOpETHYHE JIOCHI/DKEHH  (a3oBUX
nepeTBOPEeHb, 30KPeMa MarHiTHEX, HaPOBIAHMX, CTPYKTYPHHUX y MeTanax.

8.3. Po3p06JIeHH;I (p13i«~LIHHX TeOpid, EeKCIEePUMEHTAIBHE BHBYEHHS
MeXaH13MiB TJIaCTHYHO zxeq)opmauu Ta pyHHYBaHHS METaJIEBUX MaTepiaiB.

8.4. Po3po6neHH;1 Teopil Au¢pakiiil XBUIb Pi3HOI NPHUPOJAU Ha nedeKrax
KPHUCTAJIIYHOI PELLTKH.

8.5. Teopia if = excrmepumeHTaIpHe BHBUEHHS Oe(DEKTiB KpUCTATiuHOI
peLITKY MeTaneBHUX MaTepianik. a Takox OyZoBH aMOpGHHUX i piAKMX MeTalniB i
CIJIaBIB, 30KpeMa B CHIIBHO KOP&/IbOBaHUX CHCTEMax.

8.6. EKCHepI/IMeHTa.HBHl JgochimkeHHss ¢a30oBUX piBHOBAr i (pa3oBUX
NepeTBOPEHb Pi3HOro THITY B MeTalax.

8.7. Teopemq‘ ¢ Ll excriepMMeHTalIbHe JOCIiDKeHHs NpoleciB nudysii Ta
MacoriepeHeceHHs B 1aX 1 crjlaBax.

3.8. EKcne éTaumHl Ta TEOPETHUYHI IlOCJIlI[}KeHHH KpI/ICTaJII'-IHOl

PO3MIpHi e(peKTH B MeTaﬂeBHX cHCTEMaXx.
8.9. L[mecnp;lMOBaHe (dhopMyBaHHS CKJIaly Ta CTPYKTYpPU METaJEBUX
CIOTYK, LU0 MAIOTh HOBI (})1314111{1 BJ'IaCTI/IBOCTl

Ta IX
CTaTUCTUYHUH OITUC. “(Di?,‘wiHi ACHAEKTH XIMIYHHMX peaKklidl y piiuHax i po3uuHax.
9 3. PIBHOBZDKHI Ta KlHveI‘-IHl BJIACTUBOCTI PEYOBHHH B KOHAEHCOBAHOMY

. Po:;spoGneHHa METOJiB TepPMOAWHAMIKMA Ha OCHOBI
([)131*-:'1(1/1 TennoQ)iBI/Iqu BJIACTHBOCTI  PEYOBUHHU:

9.5. BHKOp
€KOJIOTYHO YUCTH 0.

9.6. @izuka piguy i rasie. Kinetuka pasosux mepexosis. Bunaprosanus Ta
KOHIEHCaLisl. CKJIa,ZlHl pmHHH IvlaraiTHi piguHU.

9.7. ®Di3uka CUCTEM 3ap51,s>K€‘HI/IX i monspHUX YacTUHOK. TepMoIuHaMIYHI,
CTPYKTYpHI, eHeKTpO(bw MYHI B.:aCTHUBOCTI pO3‘II/IH1B i po3mjaBiB eNeKTPOJIITIB.
I'ipponnHamMika Ta HE OBamﬂz BIIaCTHBOCTI.

9.8. HOBerHeB BUILIA.

9.9. MGTO,ZII/I )1 1111>1<eH1 i TUCTIEPCHUX cHUCTeM. lIpouecu IepeHeceHHs B
JIUCITIEPCHUX CHCTeMa ;‘ﬂncnepx «)BaHe MAJIABO.

10.1. 3aranphi | '6JIPMM “TATUCTUYHOI TeOopil TIa3MH.
. Ly i .
10.2. Hemmuai {BUIIa Ta rypOyIeHTHICTb.
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,p’fo’u’e}fc‘:m B IJIa3Mi, XBHJIL B TIJIa3Mi, HECTIMKOCTI B TIa3Mmi.
Mbmxepﬂnﬁ cuHTe3. MarHiTHe yTpUMaHHS I[IJIa3MH.
Tokamaku, cTenap a a;bTepHATUBHI KoHIenuii. Meronu HarpiBaHHs
IIa3MHU Ta CTPYMHU Y1 pHMaHHSI

10.5. HpI/ICTlHKOBl 4BHIUa B T1UIa3Mi. B3aemonis 11a3MH, [OTOKIB
3apsIAKEHUX ‘-IaCTI/IHOK it BPIHpOM 'HIOBaHHS 3 TOBEPXHEIO.

10.3. KoneKTifIB
10.4. Keposr

10.6. Hna3MOBa 'eneKTpDHiKa T4 KOJEKTHBHI METOAH HPHCKOPEHHS
3apsaUKeHUX YaCTUHOK. =

10.7. Kocmivna Ta reO(bBVqHa [J1a3Ma. 3anopomeHa JIasMma.

10.8. Inasma B MI'JI-rene; paropax, M1a3MOBi IBUTYHH, TUIa3MOBUH (POKYC.

10.9. ILlarHocha [1a3MH.

10.10. Yncnose Mt I[eJ'IIOBbiHH}I y $izuii miasmH.

10.11. E.HeMeHT Hi POLECH Yy TTa3Mi. MeTOM OMUCY 3iTKHEHD Y IL1a3Mi.
SIBuina nepeHece s B MUA3Mi.
10.12. baraTokOMIOHeHTHA IIa3Ma.

11 Xnvuqna d)lslma“

11.1. Bynora pe‘{OBI/IHH OcHOBU KBaHTOBOI Teopil 6arato eneKTPOHHUX
cucreM. Enextponta GynoBa monekysn. THIM XiMiuHOro 3B'S3Ky B MOJeEKynax,
MiXKMOJIEKYJISIpPHA B3a€MOisE,

| oro ng,a MoneKmepHa cnempocxonm (bOTO(bBqu Ta

raszax, p031mHax 1 TBCpI{ y TiM. MCTOI{ KB%lCTaI_IIOHapHHX KOHHGHTpaHIH

oOMexeHa craiis npcmecm
11.7. JH1 pamamHHo XiMiyHi ~ mporecH. MexaHi3mMH

FOMOTEHHOT'O Ta reTep: HHOI‘O \aTamsy ABTOKaTaNiTU4HI peaKii.

o) ‘ PosramykeHi JaHLOrosi peaxuii. Peakmii 3

eHHﬂM XIMI‘IHI JIa3epH.

5 nosepmr

| Cprm*ypa iZealbHUX 1  peaJbHUX  IIOBEPXOHB,

i TOHKHUX  IIIIBOK. Mi)KaTOMHa B3a€MOJI1 B

12.2. (D13Hq'
BJIACTUBOCTEH, CT!
eniTaKCIaATbHUX CTP

"‘ieTOJIlB CIIPSAMOBAHOIO 3MIHEHHS HOBGpXHeBI/IX
133%UCHOTO TIIOKPHUTTA, TOHKHUX TIJIIBOK 1
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12.3. EneKTpOHHI BJIACTHE )CTI [I0BEPXOHb | IPATIOBEPXHEBAX LIAPIB.
Hiéni MedexT:: Ta TMHAMIKA TOBEPXHEBOI PELLITKH.
IEKTPUYH: Ta MArHITHI BIACTUBOCTI MTOBEPXOHb.
12.6. TepM(mH “"MiKaf IIOBEPXHI, MeXaHi3M i KiHeTHKa IOBEPXHEBHX
asoBux nepexonis.
12.7. (1313I/ILIH‘ a HCKTH eMICIiHUX 1 ancopOuiHMX sBHII, anaresii Ta
KaTaiizy. i
12.8. HOBerHe: e,‘Macone@eHeceHHﬂ IUQy3ist, 3SMOUYBaHHS, PO3TIKAHHS.
12.9. BJ‘IaCTI/IBOCTI ' TOMKHMX IUTIBOK 1 HHM3BKOBHUMIpDHHX 006'€KTiB,
0DYMOBJIEHUX BITMBOM MiK(Da3HUX MeX.
12.10.  PosciioBaHHA  ATOMHHX  YacTHHOK 1  €J€KTpOMAarHiTHOIro
BUITPOMiHIOBAHHSI IIBOBI/IMlpHI/}*VII/I KpUCTaJlaMM 1 pPEabHOK TIOBEPXHEBOIO

PEeIiTKOIO.. L

13. ®izuka non ﬁhepu;'

13.1. BHBH‘H MOJIEKYJISIDHOI ~ CTPYKTYpPH TMOJIMePIB  (Di3UIHUMHU
METOJaMHU. :

13.2. Bnaus| (3yBanbHUX MOAMGIKaTOpiB 1 OOMIIIOK Ha (i3n4HI
XapaKTePUCTHKY (30KPeMa aJire o Ta MEXaHiuHy MilHiCTh) IONiMepiB.

13.3. Bcera JH‘H;I ocobmuBocTed  cyOMOJIEKYISIpHOT CTPYKTYpH

TOJIMEpiB, SIKa BUHHK BHacmﬂgox (bi3UYHUX TepeTBOPEHD y MPOCTHX 1 CKIAJIHUX
MOJIIMEPHHUX CHCTEMa

13.4. lIocmmKe "31 Bt";lsxoﬁ‘lpyxcHHx PEOJIOTIYHUX, MII[HICHUX BJACTHBOCTEH
TIONHMEPHMX TiJl | KOMTIO3HiTiH H4 X OCHOBI.

13.5. TepMOILI/IHaM {Hi BITaCTHBOCTI IIOJIMEPHHX TiJ, TepMO)II/IHaMlKa Ta
KiHeTHKa (a3oBUX IT peHb B aMOPHHX 1 KDUCTAIYHUX MOTiMepax, a Takox
Yy HONIMepHHX CiTKax, WHax § B CyMilax MmoJimepis.

13.6. Teoper it eKcriepUMeHTaNbHe JOCTiMKeHHs KPUTHYHUX SBUII Yy
TBEPAMX MONIiMepax, Po3unHaAX i CyMillax.

13.7. BcTaHOBIISHHS 3aKOHOMipHOCTEH peJIaKcaumHm TIOBEIIHKH HOJIlMeplB
(MexaHiuHa, mienékfpuuna, SMP-penakcalis) y 3B'S3KY 3 MOJEKYJSAPHOK |

CyOMONEKYNAPHOIO CTPYKTYPOIO.

aMOp(MHUX, KPUCTAIIE
13.9. Amnani:
BHUBUYEHHS (Di3UUHC

14 I. CDBI/I‘{H
14.2. Hisbko ,I/i eK30THYHI HaI[IIpOBiJIHI/IKH.
paTyp} 12 HATIPOBLAHICTb.

I Ta (1)&13031 NEpPETBOPEHHSL.
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iRpOMHTaKTHa CIIEKTPOCKOITisl HAATPOBI THUKIB.
1 eJIEKT2OHIKA.
, ,l}]HHX CHCTEM:

15.1. BHquHHﬂ ‘(hi3MYHKY TPOLECIB YTBOPEHHS JMCIEPCHHUX CHCTEM, iX
cTabiNBHOCTI Ta MpoLeciB pyiHY saHHS.

15.2. Po3pobuieHHst OCHOS | KOHKPETHHX 3aCTOCYBaHb (bimf(o—xiMquo'i
MeXaHIKH TBEpAMX Till' | J(UCIEPCHHUX CTPYKTYP  KOJOITHO-XiMI4HOTO
MaTtepiaio3HaBCTBA.. . .

15.3. YTBOpeHHﬂ KOH’IQKTIB MDXK -YaCTMHKaMH JHUCIEPCHUX a3 |
IPOCTOPOBUX CTPYKTYP.

15.4. P03M1HH;, edhbekTd B  KOJOIOHHX CHCTeMax: Me30CKOIivHI,
BHUCOKOJIMCIIEPCH] Ta rpy6o-mmcnepcHi cuctemu.  CTPYKTypa, €NEKTPOHHI Ta
TEPMOJUHAMIYHI BIACTHBOCT] ME30CKONIYHMX YACTHHOK.

15.5. ®izuka Ml}Kd)a?,HHx obyacTed: TBEpAE TiNO - piKe cepenoBUlle (rasz),
piaKe cepenoBMILL . TepmojuHaMiuHMi i CTAaTHCTHYHUM ONMC IpOLECiB
aacopbuii Ta Mixd: X BB&GMC»}III/I.

15.6. ocmimx TIOBE['XHEBHUX CHIJI, [IOBEPXHEBUX 1 €JIEKTPOIIOBEPXHEBHUX
SIBHULI, YTBOPEHHS | HOE ﬁ};HeB}ix wriBok. [loBepxHeBuii HaTsar. DmykTyroroui
TIOBEPXHi.

15.7. MaKp0K1HeTHKa JUCIIepCHUX chcTeM. JlameKkocskHl TTOBEpXHEB] CUIIU
Ta MDKYaCTMHKOBA 'B3A€MOis B KOJIOIOHHX CHCTeMax. YMOBH CTabilbHOCTI
(arperaTHBHOI Ta CeJjMEHTaLi#i+0]) y BUIBHO AMCIEPCHUX CHCTEMaX.

15.8. YTBOpeHHSI‘ HOBOI (ra3M Ta (pa30Bi MEPEXOMU B KOJOIIHUX CHCTEMAX.
CamoaconiiioBani ‘cHCTEMH. MtuenoyTBopeHHx Onuc ¢a3oBuUX NepexoliB B

il

pigxux kpuctanax. BilIUB 30BHIrIHIX TIOMIB.

1€10 MC:BEPXHEBUX CHIL
CTPYKTYpH TOpYBaTUX Tin 1 MeMOpaH, a TakoxX

MaKpOMOJIeKyJI (6
KUBHUX OpraHi3MiB

eHepril 30BHIIIHIX CTHUMYIIB Yy cxieumbmm peaKuu HEPBOBUX KIIITUH | MEXaHI3MIB
KOJyBaHHS 1H(bopMaun  OpraHay IyTTsL.
16.4. Tlpobaemu perynoBaHus i CaMOpETyJIOBAHHS CKIAHO BIAIITOBAHUX

6araTOKITHHHHX M, & TakoX TePMOJUHaMIiYHi i KIHeTUYHI OCOBIMBOCTI IX
(yHKLIOHYBaHHS.
16.5. TeopetutHi ocHOEM 6iodisMKy, 30KpeMa NWTAHHS KiHETHUKM |

WCHIOE 3IMCHIOE MaTeMaTH4He MOJENIOBAHHS OGi0JOri4HUX
‘a2 BJIACTHROCTEH OKPEMHX MaKpOMOJNEKYJ 1 CyOKIITUHHUX

TEPMOJMHAMIKH, 371
IPOULECIB, CTPYKTYP
YTBOPEHb.
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IHACHOPT
cexuii 3a (l)aXOBuM naapsamom 4 «Slnepna ¢pizuka, pagiodizuka Ta
L a‘CTpOHOMlﬂ» Hayxkosoi paan MOH

Cexuis 4 «Hz[epHa ¢izuka, pagiodisruka Ta aCTPOHOMIs» BKIIIOYAE HACTYIIHI
HaIpsIMHU HayKOBHX. AOCHII’KEHb i pO3pOBOK:

ANEPHA (I)I3I/IKA

1. ®izuka smpa, eJIeMEHTAPHHX YaCTHHOK | BHCOKHX €Heprili:

Teopemuuni ' nia  excnepumeHmanoHi  0OCHIONCEHHA CMPYKmypu ma
gracmueocmer.  AMOMHUX — Adep | eNeMEHMAPHUX  YACMUHOK,  Npoyecu
PadioakmusHo20 po3nady mda Mexauizmu A0epHUX pearyill, NPUKIAOHL A0epHO-
@izuuni 0ocniodncenns.

1.1. CprKTypa ;mep 1 MEXaHi3MiB B3a€EMOJIil B SACPHHUX peaKIlisiX.

1.2. ﬂnele peaKuu 3a y4acTIO eJIEMEHTapHUX YaCTHHOK, MaJOHYKIIOHHHUX
CHCTEM i BaXKKHX 10HIB

1.3. Tlomin '

raMra-KBaHTaMH, HCﬁTpOHaMI/I Ta 3apaJKCHHUMHU

YaCTUHKaMH. ‘
1.4. Honspu3aliiHi ABHULIE B ANEPHUX IIEPETBOPEHHSAX.
1.5. ®i3uka : MeHTapHI/I?{ YaCTUHOK.

1.6. Bussnenns Hnep}ﬂ)l CTPYKTYpH MeTojamMu ©OeTa- 1 TamMa-
CHEeKTPOCKOMmii. 'l

1.7. Ominka smepan JIAaHUX Ta OJIepP>KaHHS HOBHUX SIEPHUX KOHCTAHT ISl
KOHCTPYKLIHHUX Ma'repxamB SAAEPHUX peaKToplB 3a JIOTIOMOT'OI0 HEUTPOHIB.

1.8. - Anepro- ~aTOMHI MpOileCH 1 IOBEAiHKA siep Yy 3O0BHILIHIX IIOJISIX,
NPOXOMXKEHHS 3apsIKEHMX UYACTMHOK, HEHTPOHIB 1 TIaMMa-KBaHTIB 4epes
cepeIoBHIIIE. .

1.9. Ilpukna, ‘a cyMleﬁs'Hl snepHO-(Gi3udHI TOCHIKEHHs, pO3pOOIIeHHS
(hI3MYHUX OCHOB METOIIB HEpYHHIBHOTO KOHTPOIIIO, JOCILDKEHHS PaJlOaKTHBHOIO
3a0pyIHEHHS HpHpO}E[HI/IX 00'eKTiB.

1.10. Mezmqna ‘pizuka.

1.11. KorepeHTHl Ta IHTepihepeHniiiHi MeToau B saepHiH Qizuui.

1.12. CD131/111H1"MexaH13MH Fa METOHM peaizalil SjAepHuX peakliid Npu Maii

eHeprii .
2. ®izuka ny 3apﬂm§§eﬂnx Ta HeHTPAJIbHUX YACTHHOK:
Teopemuuyni KCNePUMEeHMAanbHl 00CNIONHCEHHA NpobaeMu OMpuMAanHsl,

NPUCKOPEHHA Md UYEHHA MYUKIB 3aPAONCEHUX MA HEUMPANbHUX YaCMUHOK
(nenmonis, aaponi mabinerux i padioakmusHux adep), ix e3zaemodis 3
DEYOBUHOI0, BUKOPUCINAHHA OIA HPUKNAOHUX 3A0aY.

2.1. Cnocobu: orpHMaHHﬂ fYUKIB 3apsAKEeHUX YaCTHHOK y MPUCKOPIOBAYaXx;
IpKepena HGHOJI;IpI/IB BAHMX 1 MCASIPU30BAHUX CprMeHlB 3apAHKEHUX CTaOUTbHUX
i HecTabiabHUX OK; TNPHCKOPIOBadi KiacTepiB; (OPMyBaHHS IIOTOKIiB
3apSHKEHUX  4acTWHOK,  Metdau TPaHCIOPTYBAHHA,  HArPOMAKEHHA 7}
OXOJIOI)KeHHS Cprme; iB YacTHHOK; KiNbLEBI MPUCKOpIOBaYl Ta JBOCTPYMEHEBA
B3aEMOJLi5; KOMT }OTepHe MOJICIKYBAHHS.
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JoKepenax ioHiB Ta-

2.3. Criiikic kS HiarHor THKa napaMeTpiB pyXy eJNeKTPOHIB 1 ioHIB B
ENEKTPUYHMX | MarHiTHUX TOJISTX .

2.4. 3aranbHi IUTaHHS B3a“MOJi] €lIEKTPOHIB i3 TBEPIUM TiJIOM.

2.5. Pagianiiiui e()eKTH, pu3IMIIECHHS, BIIOHBaHHS €EeKTPOHIB Bijl IOBEPXHI;
eMicisl eleKTPOHiB, i0HIB, POTOHIB IpU GoMOap/yBaHHI MOBEPXOHB ETEKTPOHAMH.

2.6. TepmomexaHidHi epeKTH IOHHOrO H €NEKTPOHHOTO GOMOApIyBaHHS
Opl€eHTalll#iHi e(eKTH.

2.7. EneMeHTapHi Npouecy TpH B3a€MOJIl IyUKiB 3apsUKEHUX YaCTHHOK i3
DI3HMMH  pedOBMHAMU; TNpYkHi 3iTKHEHHs, iOHi3alis, Iepe3apsIKeHH,
pekoMObiHallis; 3aXOMIEHH Ta Bi/IPUB eJIeKTpOHiB' KaHaJIOBaHHS.

2.8. Herartushi: IOHH OdraTo3apsiHi iOHHM; 10HHI MYYKH; pajiOaKTHBHI
CTPYMEHI YaCTHHOK,

2.9. O6po61<a
IMIUTIaHTALis.

2.10. Penstn BKi éHeK*"‘pOHHi IIy4KH.

2.11. quKOBmH »HarplB N3a3MU; Ty4KH B iHepUIHHOMY YTPUMAaHHI IJ1a3MHU;
NPUCKOPEHHS! 3apsIKEHNX YACTHHOK Y TLIA3MI.

2.12. BaKyymm eNeKTPOHHO-XBHIBOBI npunagd HBY.

2.13. BHUpOMm}OBaHHﬂ 3aPSIIKEHUX YaCTHHOK.

2.14. Bzaemojis My4KkiB 3 eNeKTPOMArHiTHUMM XBUJISIMUA B HAICTPYMOBMX
TTa3MOBHX 1 Bakyymiux npuianax HBY; xswmii npocTopoBoro 3apsiay.

2.15. Jlazepu ta BUIBHYX €JIEKTPOHAX.

2.16. Cnocobu’ OTpHMaHH? Ta KepyBaHHS My4KaMu HempomB pi3HOi eHeprii
3a JIOTIOMOTOK CUIBHMX €JIEKTPOMArHiTHUX MOJIB Ta MPOLECIB HEMTPOH-aTOMHOI
(HEHTPOH-A/IepHOT) B34€MOIIT B KpUCTAaNIaX.

2.17. HﬂepHo (b13H‘IH1 NpPOILECH 3a YYACTIO YJBTPaxoJIOOHUX Ta TEIJIOBHX
HEUTPOHIB.

2.18. B3aeMoz[1{
MOJIAMH,  HEOIH
eNeKTPUYHUMH Ta
Ta €JNEKTPHYHUX | M2
MarHiTHHX JOMEHIB):

3. Pajiauiiina (l)‘3mca i sjtepHa 6e3neka:

Teopemuuni ma | eKCNeUMeHMAaneHi  00CNIONCEHHSA I’lpO5Jl€M sA0epHo-
dizuunoz0 ennusy MONCIUEUX 1 Oilouux Odicepen A0epHOL enepeii Ul IOHIZYI0U020
BUNPOMIHIOGAHHS. H OBUHY, JOKQbHI ma 2106anvHi 0b'ckmu wmyuno2o ma
NPUPOOHO20 noxoé ‘H;z‘; suetenns numans besneunoi excnayamayii AEC i
ookcepen 10H13yfoqc720 GUNPOMIFHIOBANHA, AHANI3 X XAPAKMEPUCMUK Y npoyeci
excnayamayii. L

3.1. SlnepHo- cpnutmm{ ATUIMB  JOKEpeN AJEepHOl eHeprii ¥ 10HI3yHOUOro
BHHpOMlH}OBaHHﬂ Ha peLIOBHH\f JOKanbHi Ta rio0anbHi 00'€KTH IUTYYHOIO Ta
TIPUPOIHOrO noxolt;

3.2. Pospobn METON!® PO3PAaXyHKy T2 KOMILIEKCHOTO MATeMaTHYHOTro
MO/IeJIOBaHHS MPOLECiB B3aeMO,iii YaCTHHOK | BUIIPOMIHIOBAHHS 3 PEHOBUHOIO.

atepiaylis {OHHHMH H €JIEKTPOHHUMHU ITy4KaMH; iOHHA

"“ VUKIB HEWTpaJbHUX aTOMiB Ta MOJIEKYJ 3 JIa3€pHUMH
MU (?»OerMa —  MepioJUYHHMH)  CTallOHapHUMHU
ITHUMH {10JIIMH Ta TIPUIIOBEPXHEBUMHU IOJISIMH KPUCTANiB
ITHAX HApEIliTOK (30KpeMa CHCTeMaMM €JIEKTPHYHHX Ta




20

3.3. IIpouecw 'MOJI1 Y&CTHHOK i BUIIPOMIHIOBaHHS 3 PEUOBHHOMO; (di3HKa
pajialifHuX  SIBU | MaTepianaX, IO BHHHKAalOTh [IPH ONPOMiHIOBaHHi
HEHTpOHaMH, 3apsiKCHAMYS YaCTUHKaMH 7§ eJIeKTPOMAarHi THAM
BUIPOMIHIOBaHHAM. - |

3.4. P03po6J1eHH;1 Ta JOC/IDKEHHs pafialifiHO-CTIHKUX KOHCTPYKUIMHUX i
MaJMBHUX Marepianis..

3.5. Po3po6neHH;1 METO/I} PO3PaxyHKY Ta KOMILIEKCHOTO MATeMaTH4HOro
MOZEIIIOBaHHSI HeHTpOHO(bBMLIHﬁX CTallIOHAPHUX 1 HECTAI[lOHApHUX MpPOLECIB i
32124 N€peHEeCeHHs Uil BUKOPUCTAHHS NPH po3pobiieHHI MePCHeKTUBHUX SAEPHUX
PEeaKTOopiB Ta aHaNli3y XapaKTEPUCTHK HasBHUX.

3.6. BHYTpiUIHBOpEaKTOPHI TPOIECH, XapaKTEPUCTUKH TaJMBOBMiCHUX
eJIEMEHTIB | KOHCTPYKLiil PeakTopiB 1 AKepes i0HI3yI0UOro BUIPOMIHIOBAHHS.

3.7. Jlosumetpis, MNpuiagd Ta TeXHIKA eKCIepUMEHTY JJs 3ajad
igeHTudiKarii ﬂ)lepHofp i 10HIZYyI0OUOro BUNpPOMiHIOBaHHS. CHUCTEMH KOHTPOJIIO
paaiatifiHOro oToueHHs.

3.8.  besmeka ., amepHGi  €HEPreTHKM Ta  JDKEpel  i1OHI3ylouoro
BUITPOMiHIOBaHHSI.

3.9. Po3pob:
BUIIPOMIHIOBaHHSI.

3.10. Po3pax§7 OK pajiiallli{HOro 3aXHUCTY.

3.11. H}lepHé naJIHBHHH LIMKJI Ta TIOBOJXKEHHS 3 BIAMpPallbOBAaHUM MTaIMBOM
Ta yCTaTKyBaHHSM.

3.12. HaILII/IHICTE ‘0bnaHAaHHSA Ta CHUCTEM SJIEPHOI €HEPreTHKH Ta HKEpel
10HI3yIOYOTO BUITPOMIHIOBAHHS.

3.13. OcoGnKEbCTi pamiarifHux poLeciB (TTorNMUHAHHS Ta
BUIIPOMiHIOBaHHs €NeKTPOMArHiTHUX XBWJIB) 33 YYacTIO UIBHAKUX 3apsUKEHHX
YaCTHHOK Ta iX CHCTeM B cepeloBMINaX 3 IWCIEPCieo.

3.14. Snepno- YHi aCIEKTH Panio6ioorii.

PAlIIO(I)BI/IKA |

4. Paniodizuk

Excnepumenm

1 METOMIB PO3paxyHKy 3axHCTy BiJl 10HI3yIOYOro

bHI ma meopemuyHi OOCHIONCeHHA npoyecié 2cenepayii,
niocuneHHs., 06p06% KaHaniiut;ii' nowupents, ougpakyii, nonapuzayii ma
DO3CII0BAHHS eNeKMPOMAZHIMHEX XBUNb, JIHIUHOT ma HeNiHIUHOI 63aemo0ii ma
Kepy68aHH: napmémp@wu eNEXMPOMACHIMHUX XBUMb, WO € 2eHEepOBaHuMu
padiomexniunumu  3acobamu, y GilbHOMY HpoCmMOpi, Yy Xeuneeodax ma
pe3onamopax pi3H0‘MdHimH0i’ xOH@hieypayii, 8 OemepmiHO8aHUX, BUNAOKOBUX,
NPUPOOHUX. | WMYUHUX \cepedosryax, y momy yuchi 6iono2ivnux, ma y mMikpo- ma
HAHOCMPYKMYpax. . '
4.1. Teopis
PO3paxyHKy eﬂeKTpo’

TPOMArkiTHAX XBHIb Ta KOJWBaHb. Teopis Ta MeToau
HiTHoro 10JI4.

Ha):[pemiTKax. :
4.5. ITons ta xpuui
PI3HOTO THITY.
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4.6. Pagio- 1
paaiorojiorpadis.

4.7. CTaHIOHapHI HeCTalli)HApHI Ta BHUMAAKOBI [IPOLIECH i CUTHAIH.

4.8. Mleo\—; ‘Ta HaHi“BI/IHpOMlHIOIO‘-Il cTpykTypu. Ilupokocmyrosi
BUIIPOMiHIOBaYi Ta BUMPOMIHIOBAY] iMITyIBCHUX CHTHAIIB.

4.9. TeparepuOBa paaiodizuka i eneKTpomKa

4.10. ®isudHi. OCHOBM CHCTEM 3B'S3KY, YIpaBJiHHI, paJioacTpoHOMII,
panioHaBirauii Ta pazuonoxaun

4.11. B3acMois e1eKTPOMATHITHOTO [OJs 3 PEYOBHHOIO.

4.12. PapiocniekTpockoriis.

4.13. HeniniiiHi Ta napameTpPUYHI ABUIA IPH B3AEMO/II]T €I€KTPOMArHiTHOTO
BUMPOMIHIOBAHHS < 3 MAaTeplalbHUMU —CepefIOBUINAMM, y TOMY 4YucH # 3
61070 YHUMH. .

4.14. HomeQHHﬂ €JIEKTPOMAarHiTHUX XBWJIb Ta CUTHAJIB Y TLTIA3Mi.

4.15. EnekTpoMAardithi mons B ioHocgepi, HABKONO3EMHOMY KOCMiYHOMY
npocTopi. Panio3oHiyBaHHs HaBKOJIHMIIHBOTO CepeaoBHINa, 00’ €KTIB IPHPOIHOTO
Ta ITYYHOTO TOXOHKEH

4.16. Enekt OMarHle Mojsl B AaKTUBHUX CepeJIOBHINAX KBAHTOBHUX,
BaKyyMHHX, eHeKTpOHHHX Ta HaiiiBIPOBIAHUKOBUX I'€HEPATOPIB i IiICHITIOBAYIB.

4.17. MaTeMaTHqu MOJICIIOBaHHS B €JEKTPOJAMHAMIYHUX CHUCTEMax Ta
CcepeloBHILAX, Y Tq‘f’ y uycni y 6i0NoriuHuX.

4.18. Papmiodisuuni MeTOaM AMCTaHI[IHHOTO 30HIYBaHHS OTOYYIOUOTO Ta
MiANOBEPXHEBOTO cépenoamua Ta HEKOHTAKTHI BUMIPIOBaHHSI.

4.19. Teopis ' Ta TpakTHka NpUAMAHHS Ta OGPOOKH CHIHAIIB; 3BOPOTHI
3a/1a4i Teopil eneKTpOMarmTHor ¥ TIOJISL.

4 20. Pa,zn()(p" T/I‘”I-Il METO,: B €KOJIOTii, acTpoHOMil, Giosioril, MeauiMHi, B

asiontukz. Heninilina ta cunrynspua ontuka. OnTuuHa Ta

pi3HUX Hiana3oHiB BGIGNOTIYHUK CepeloBUILAX.
4.22. ®i3uyHi OCHOBU €1€XTPOMATHITHUX TEXHOJIOTIH.
4.23. EﬂeKTpOﬂHHaMIKa ¢dpaKkTanbHUX CTPYKTYD.
4.24, CriiH-XBHITBOBA eJieK ¥PONUHAMIKA.

5. ®Dizuka npmi' HiB, eleMeNTIB i cHcTeM:

Teopemuuni,” Moéeﬂbm BIA  eKCNePUMEHMANbHI OOCTIOJICEHHA (DISUYHUX
A8ULY, cnpmoeaﬂux ‘Ha  pc3gAzaHHA  npoblem:  CMEOpeHHA  HO60I  ma
600CKOHANEHHA  ICHYIOWOL  pacoeneKmpoHHOL meXHiKu ma PAOiOmexHiuHUxX
KOMWAEKCIE | cucmem?dﬂﬂ HapOHO20 20Ccno0apcmed, AKI chpusni 6 Haykoeo-
MexXHIYHOMY npoepé S PIBHUX FANLY3AX MA OXOPOHI HABKOTUULHBLOR0 CePedosUya;

adioghizisuHOi ma padioenekmpoHHoi enemenmroi bazu ma

CMBOPEHHS HOBIMHE
CMBOPEHHA HOBIMHBO20 HAYKG#020 NpunadobyoysanHs Ons 000yEaHHA HOBUX

3HaHb 8 2anY3l npupoaﬁuqux Has'k ma 6 biomeduyuni, cmeopents ingopmayitro-
Kepylouux —cucmem, memooie I Memooux O0CHiOdNCeHHs, izuku npoyecis
camoopeanizayii ma ot JAMIKU (€ DADXTUHUX CUCTEM.

5.1. DisuyHi poLiecH Tens pallii Ta IepeTBOPEHH eJIeKTpOMaFHlTHOFO noJis
B mpuianax Ta Ck 'TeMax 150 OXOIUTNOIOTH Jiarna3oH Bif PafiOXBHIL MO
peHTremBCLKHX npoMeH




22

5.2. CrtBopeHHs fa po3pobOka HOBHX NPHIAAB, iHGOpMaLiiHO-KepYIOUYMX
CHUCTEM Ta anapaTypHUX KOMILIEXCIB B ray3i GisHgHuX, reodisHuHNX Ta MEAUKO-
OI0JIOTIYHUX JOCIiKEHb.

5.3.  ®i3syyHi  OCHOBN  TEXHONONi HOBHX BMIIB  MaTepiaimis
(MarHiTOAieNIeKTPHKIB, ~ HAMiBIIDOBIAHHKIB, KOMIO3HLIMHHX Ta KipaJIbHHX
CEpENOBHUIL, nnasMu Tomo) JJlst pO3pOOKH HOBHX HpUIIaJiB (eleMEeHTIB) pi3HOro
IIPU3HAYEHHSI. ;

5.4. CprKTypH (b}’HKHlOHdIILHOl HaHOEJIEKTPOHIKH.

5.5. ®i3uka nporiecis B Npuiiafax, ycTaHOBKAX, aapaTyPHUX KOMILIEKCax i
B 1H()OpMaLli THO-KEPYIOUHX CHCTEMAX.

5.6. @i3uKa KOHTaKTHHX T4 00’€MHHX ABHIL Ta TBEPAOTINBHUX TIPUIIAJIB Ha
X OCHOBI. |
5.7. Hosi MeTO}II/I 1 METGIUKH EeKCIIepUMEHTANIBHUX IOCIIKeHb B rajiysi
Gbi3uKH.

5.8. Po3pobka HOBUX MpULaiB Ta HpHCTpOlB JUTL BUBYEHHS (Qi3UYHHUX SBHII]
i TIPOLIECIB y Pi3HUX Cepe/IoBHILEAX, Y TOMY 9UCI y 6i070TiYHEX.

5.9." ®izuuni .mpouecH, 30KpeMa eJIeKTPOMAarHiTHi, ONTOENEeKTPOHHI,
TepMOeTeKTpUdHi, (JOTONEeKTpHYHI Ta iHUN, B MPUIagax Ta CHCTEMaX MeIHKO-
6ioNnorigyHOro NPU3HAUE)

5.10. Enektp ) IpUNano0yAyBaHHA, Y TOMY YHCII KBaHTOBE.

5.11. ®isnuni pouecy caroopranizauii Ta JUHAMIKH i€papXidHHX CHCTEM.

5.12. MaTeMaTﬁ'ﬁHe MO/JCTIOBaHHSL (MaTeMaTI/ItIHi METOJIH, aJrOPHUTMH

004YMCITIOBaNBHOI MaTeMaTHKH METOIM KOMIT'IOTEPHOI MaTeMaTHUKH) (QI3UIHUX
06’ €KTiB Ta NPOLECiB.

5.13. P03p061<a HOBHX NPKHINIIB 1 METOAIB (i3H4HIX BHUMIPIOBaHb.

5.14. Po3p061<a Td CTBO]SHHS CHCTEM Ta amapaTypHUX KOMILIEKCIB A
GioTeneMeTpii Ta TeleMeMIMHL.

5.15. Pospo6ka /imetoniz MaremaTHyHol 0OOpOOKHM eKCIIepYMEHTallbHUX

pe3yNbTaTiB.

5.16. Monen Hst (Di3MMHUX SBUII i MPOLECIB y PI3HUX CEPENOBUILAX, Y
TOMY 4MCH1 Y O10NOPMMHUX. ~

5.17. Po3po! xa METOIIB Ta TIpYITaiiB s BAMIPIOBaHHS

paniOBanOMiHIOBaﬁim $izuyHBK Ta GioMOTiYHUX 006’ €KTIB.

5.18. Pamonoxamﬂm TEXHONOrI K 1H0prMeHT NUCTAHIIIHHOI A1arHOCTHKHU
06’€KTiB i cepeIoBHIL 'y, ToMy "wcni # GlomoriqHmx.

6. Kpanutosa pamotbnmc&a.

Teopemuuni = ma  eKxcy: epwvzeumafzbui O0OCNIOMNCEHHA ~ KO2EPEeHMMHO20
ONMUYHO20 6unp0MinOeaHH;z ma U020 3ACMOCYBAHHA Y DISHUX 2QUILY3AX HAYKU,
MEexXHIKU, mqbopmamuxu Medummu eKonoaii.

Teopemuuni .ma  eKCREPUMEHMANLHL  OOCTIONCEHHS Gizuunux  a8uy
BUMYULEHO20 6unp0MlmoeaHHﬂ CIMOMHUX | MONEKYIAPHUX cUcmem ONsL CIEOPEHHS.
KEQHMOBUX NIOCUTIOBAYIE | 2EHEpamOPie eNeKMPOMAZHIMHUX KONUEAHL ONMUYHO20
(8i0 Cy6MlﬂlM€Wpo6(9g0 00 M’AKO20 DEeHM2eHIBCbKO20) 0ianazoHy X6ulb.
JHocniooicenns.  ma' pospobra mamepianis, enemenmno-6y3n060i 6azu  ma
CMBOpENHs. AA3epis, NePemBopk;3a4ie KO2epeHMHO20 BUNPOMIHIOBANHS MA [HULUX

npucmpoie i npunadie KaHMoEw; eNeKMpPOHIKU.
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6.1. ®dizuka i ’é‘,éMbﬂii’ KOTE€PEHTHOTO ONTHYHOIO BUIIPOMIHIOBAHHS 3
PEYOBUHOIO.

0.2. Hpouecn reHepaii; i TIepeTBOPEHHS KOTEPEHTHOIO0 OITHYHOIO
BUIIPOMiHIOBaHHs, (i3HyHi MeToIH yNpaBIiHHA BIACTHBOCTSIMHU 1 MapaMeTpaMu
JIa3€PHOTO BUIPOMIHIOBAHHS, BIITIOYAIOYH PO3POOKY [KEPEN BUMPOMIHIOBAHHS 3
HEKTAaCUYHHUMM BIACTHBOCTAMM.

6.3. BusBneHHs (yHIaMeHTANBHAX BIACTMBOCTEH PEYOBHHH 3 JOMOMOIOIO
KOTEPEHTHOr0 BUMPOMIHIOBAHHA METOJAaMH HENiHIMHOI ONTHKM 1 Ja3epHOl
CIEKTPOCKOTTI]. ‘

6.4. Jlazepui meroau i 3ac0BH BUBYEHHS KMBOI | HEXHMBOI NPUPOJIH,
BU3HAYEHHS BJACTHBOCTEH | XapaKTePUCTHK Gi3HUHMX, XiMIYHHX 1 GionoriuHux
00’ €KTIB Ta NPOLECIB. |

6.5. Di3UYHI aCMEeKTH BOJOGKOHHO-ONITHYHOTO 3B’ A3KY, IHTErpalbHOI ONITHKH,
ONTHYHOI 06POOKH i repeiayl iH(bopMaui'f

6.6. ®i3uyHi Ta ;jTCXHl‘-IHS OCHOBH JIa3e€pHUX TEXHOJIOTIH 1 HpI/ICTpOlB ans
pi3HMX Tanmysedl Haykd 1 TeXHiKH, BKIIOYAIOYM BHCOKOTOYHI  ONTH4HI
BUMIPIOBaHHs, MoaudiKauito i ¢cOpobKy MarepialiB, JOKallif0, Ta3epHy MEIULUHY
Ta iH.

6.7. Ilpouecu, 110 IPU3BOLATH IO IOCUJIEHHS i TeHeparlil eJ1eKTpOMarHiTHUX
KOJIMBaHb OINTHYHOIrO Jiarna3zody 3a paxyHOK BHMYIIEHOTO BHIIPOMiHIOBaHHS
KBaHTOBUX CUCTEM.

6.8. Ilpouecwy, 10 NMPU3BEAH A0 NIJCUIEHHS 1 TeHepalii eleKTPOMarHiTHUX
KOJIMBaHb ONTMYHOrO [iala3ohy 3@ PaXyHOK BHMYIIEHOTO BHIIPOMIHIOBAHHS
KBaHTOBUX CHCTEM. | |

6.9. CTBOpEHHSI AKTUBHUX CEPENOBMII (ATOMHHX | MOJIEKYISPHUX Ta3iB,
aKTMBOBaHMX KpHcTaniB i cKiTa, HamiBINPOBIAHMIKIB, PIAKUX 1 TMOJIMEPHUX
MatepiaiiB TOLIO), O BAKOPUCTOBYIOTBCS ISl OCHIIEHHS | TeHepaLlil ONTHIHOro
BUIIPOMIHIOBaHHS, cleHiaJbHux MaTepialiB Ul IeHepailii Ta IepeTBOPEHH:
BUIIPOMIHIOBaHHs Ta YIpaBiHHs HHUM, pO3poOKa TEXHOJOII Ta CleLiabHOro
o0JaiHaHHs I BHpOGﬁI/IuTBa TAKHUX MaTepiaib.

6.10. BIIOCKOHémeHHﬂ npuiagiB 1 MpUCTPOiB  (MaszepiB, Jiasepis,
HepeTBOp}OBa‘ilB BUIPOMIHIOBAHHSA TOIIO), IHO JIO3BOJISIIOTH ITiACHIIOBATH,
reHepyBaTd |  IepeTBOPIOBATM  BHIPOMIHIOBaHHsS,  yNpaBlsATH  Horo
XapaKTEePHCTHKAMH.

6.11. Po3poGka TnpunajiB, CHCTEM i KOMIUIEKCIB 3 BHKOPUCTAHHAM
Ja3epHOrO BUITPOMIHIOBAHHS, MPY CTBOPEHHI SKUX MOTpiOHa po3podka HOBUX abo
ICTOTHa MonepHi3aui;1’5“Ta JOGIPALIOBaHHS ICHYIOUMX IIPUCTPOIB KBaHTOBOI
eJIeKTPOHIKHU (1a3epiB i]"i"rfepeTBog;’MOBaqu YaCTOTH).

6.12. Mogeni., Ta‘ npunazy Ui peanizaiii KOT€PEHTHOT'O CIIOHTaHHOTO
HaJIBUTIPOMIHIOBaHHSI y,{tba3013a}§ifﬂx KBaHTOBUX CHCTEMaX.

6.13. ®izuuni mpouecH, MOIEN Ta MEXAHI3MH, SKi JO3BOJSIOTH peai3alliio
BHMYUIEHOT'O BUIIPOMIHIOBAHHS % PEHTIE€HIBCHKOMY Ta raMa-jiana3oHax Ha OCHOBI
aTOMHHX Ta siJIepHHUX cucTeM (rx0beMa peHTreHiBCBKOTO- Ta raMa-jasepa).

6.14. bespezoHaTopHi 14€TOAM TeHepallll BHMYLICHOIO HAaIpPaBIEHOTO
BUIIPOMiHIOBAHHS. ,

7. @izu4HAa eNeKTpoHiKa:
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Teopemuuni ~ ma.  exciiepumenmanvii  0OCHIOdICEHHA — MiKpo- — ma
HAHOCMPYKMYP, 63AEMOOIL GiflbH:X HOCIIB 3aPA0Y 3 ENEKMPOMASHIMHUMU NOTAMU 6
oolcepenax BUNPOMIHIOBAHHA MA RIOCUNIOBAYAX, (i3uYHUX A6UWY, AKI 6106)Y6aAIOMbCA
3a yuacmio enekmpoHié ma icHI8 ) 8aKyymi, 2azax, meepoux milax ma Ha
NOBEPXHI, 30KpeMAa AEUW eNIeKMPOHHOL eMICil, (i3udHi OCHO8U CMEOPEHHA HOBUX
eNeKMPOHHUX, HANIBNPOBIOHUKOSUX MA KEAHMOBUX 2eHepamopie i niocunosayis
CNEKMPOMASHIMHUX X6UAb, KONI:6AHb MA CUSHANIE, KOMN IOMEPHe MOOeNOBaAHHS
Qizuunux npoyecis. :

7.1. JliHiiiHa Ta HeniHiliHa B3a€MOis €JIEKTPOHIB, iOHIB Ta MOJEKy:n 3
€JIEKTPOMAarHiTHUMHU MOJISIMU (€K CTIepIMEHTNTBHI JOCITIDKEHHS, MiKPOCKOITIYHa Ta
MaKpOCKOMiuHa  Teopil);  Jja3ep¥  ONTHUYHOTO,  iH(paYepBOHOrO  Ta
CyOMiNIMETpOBOTO Jiana3oHiB. |

7.2. 30ynKeHHs eIeKTPOMAarHiTHUX XBHJIb Ta KOJWBaHb B PE30HATOpax 3
IIOTOKAMM €JIEKTPOHIB.

7.3. I'apMoHIUHI: Ta HECHHYCOIJaJbHI KOJNMBaHHSI Ta TOJSI B JDKepesax
eneKTpOMarHiTHoro BUIPOMIH?OBAHHS, IeTEKTOpax 1 TIJCHIIOBAYaX —Ta
JOCTIIKEeHHS X B CTaHl JIMHAMIYHOTO xaocy.

7.4. EnextpoHHa’ Ta ioHHa emicis 3 TBEPAKX TN i plI[I/IH (1)131/1qu ABHIIA Ha
TOBEPXHi, 1[0 BU3HAYAIOTh eMiCiiiHi BIACTHBOCTI TBEPAMX Till i PifKH.

7.5. EnemeHrapHi Ta KOJEKTHBHI TPOLECH PO3CIIOBAaHHA, 1OHi3aLil,
30y DKEHHS B ra3ax i ra30BUX PO3pANaX.

7.6. Dizuka iOHHHMX MyuKis.

7.7. 31TKHeHH;1 3apsKEHUX 1 HePITpaJILHHX YaCTMHOK 3 TIOBEPXHSIMHU
TBEPJMX Til. o

7.8. ®i3uyHi ' OCHOBM METOHIB MNOCHiIKeHHs, mo ©0a3yloThCs Ha
BUKOPHUCTaHHI €leKTPOHHOI Ta 10HHOI eMiclii.

7.9. EnextpoHHa Ta i0OHHA DITHKA.

7.10. Hanogisuka I HaHOTeXHOJOrii. Mikpo- Ta HaHoeleKTpoHika. dizuka
HU3BbKOBUMIPHUX CUCTEM T MaK{OMOJIEKYIIPHUX CTPYKTYD.

7.11. ®yHKIiOHATBHA HAHDEIEKTPOHIKA.

7.12. EneKTpOHHi?ﬂBI/Ima & TIPOBIIHHUX i HETPOBIAHUX CHCTEMAX.

7.13. ®i3uka MATHITHUX SBUIL, MarHITHI CEHCOPH.

7.14. 3acTocyBaHHs pe3ylibTaTiB HAyKOBHX JIOCIIIDKeHb B 001acTi (Qisu4aHOl
Ta 01oOMeAUIHOL eneI{Tﬁ@HiKH.

8. biogizuka:

Teopemuuni ma ékcnepwmeuma/lbni 00CAI0NCEHH DI3UYHUX npoyecis, uo
Npomikaioms y GIONO2INHUX CUCINEMAX PI3HO20 piHA Op2aHi3ayii, a MmaKoxc npu
6NIUBL  Ha  YI  CUCmeMU  €1eKMPOMASHIMHO20  6UNPOMIHIOBAHHS — PIZHO20
yacmomnozo Oianazony ma pizux Qisuunux paxkmopis. Ilocmanoska ¢izuxo-
MaAmeMamuunux npobnem, wo eiOHOCAMbCA 00 MEOUKO-BION02INHUX cucmeMm, ma
PO36'a3anHs IX MemoOodmu eKCHepUMEHMANbHOL, MeopemuyHol Qizuru, sa0epHoi
pizuxu i padioizuxu ma MameMamuiHoO20 MOOETIOBaHHSL.

8.1. MonexynspHi MexaHi3M{d B3a€MOJIl aKyCTUYHHUX Ta €JE€KTPOMArHITHHX
XBHJIb PI3HOTO YAaCTOTHOTO Jisfia30Hy 3 OionoridHuMu oO'exTaMu. BuBuenns
¢bi3uvHOI NpUPOaH B3a€MOIUl 6i006'eKTiB 3 €NEKTPUIHUMH, MArHITHUMHU TOJISMH
Ta eJIEKTPOMarHiTHUMHU XBHHMM PI3HHX JIiana3oHiB.
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8.2. (isuka M’skoi pe-oBuHM. Komm’rorepHe MojaemoBaHHA (i3MYHHX
IIPOLIECIB y M’ siKi pe‘—IOBI/IHl

8.3. ®orobiodizuka; (izmuni ocHOBH QoTocHHTE3y. MoneKysapHi
MeXaHI3MH peLenLii cBiTia, i3k ko-61010TiYHI MO 30POBOTO CIIPHUMAHHS.

8.4. Papiauiiina 6iodisuxa, ¢isuuni edexTd npu B3aeMoAil iOHI3ZyrOUOI
pazianii 3 6ionorivyHUMH 06'eKTa:H Pi3HOro PiBHS OpraHizarii.

8.5. CrBopenns, po3pobKa 1 YIOCKOHANEHHS TEOPETHIHHX T4
EKCNIEPUMEHTANBHUX (PI3UUYHMX N eNIeKTPOAMHAMIYHHUX METOJIB HOCIiIKEeHHs
CTPYKTYPH, BUABJICHHS HOBUX (¢{3MYHHUX BIACTHBOCTEH OiOJOrIYHUX CTPYKTYp Ta
B3a€MOJi1 010JOrYHUX 00'€KTiE PI3HOTO PiBHS OpraHisauii Ta METOMIB MeIUKO-
O1OJIOTIYHUX [OCHIKEHD 1 JlarHOCTUKH.

8.6. Po3pobka Teoperuudux Mogenedl OIONOTIYHUX SIBUIL HA OCHOBI
(Qi3UYHUX | pafio]i3NYHUX METC,iB.

8.7. di3uyHI BIACTUBOCTI MOJIEKYN 610JIOTIYHOTO MOXOKEHHs (hi3UIHHMH,
paniopi3HuyHUMH METOJAMH Ta MeToAaMH sjepHoi disuku. KBaHTOBO-MeXaHiYHuIA
aHaJll3 eNleKTPOHHOT CTp": KTypHu GioMOIeKy7.

8.8. CprKTypHﬁ opram:’.aulﬂ Ta (1)131/IIIH1 BJIACTHBOCTI  0i0JIOTIYHUX
MeMOpaH. BuBdenHs i3uuHMX MexaHi3MiB MIXKIITHHHAX B3a€MOJiH Ta perentiii.
DizuKo-XiMiuHi 0COBNUBOCTI T4 dizuKko-maTeMaTdyHi MoAeni OiodizuyHuUx Ta
Ol0eHepreTHYHUX TPOLECIB B Oi(HIOTIYHHAX CEPEOBUIIIAX.

8.9. Kpiobiodizuka, nocmimxeHHs (Gi3MYHUX MeXaHi3MiB BIIUBY HU3BKUX
TEMIIepaTyp Ha GIOMOJIEKYIIH Ta #JIITHHH.

8.10. Kinetnuni sBumia B OIiOJOTIYHHX CHCTeMaX. EJIeKTpoauHaMIi4dHI
MozeNi Oi10JoriYHuX CHCTeM. ABTOXBUILOBI Tpomecu B 010JOTiYHUX OO'€KTax.
®nykryaniiini Mozeli camooprasizarii 6ioNMOriYHMX CHCTEM.

8.11. TepmozunaMiuni 3axoHOMipHOCTi Gionoriunmx cucTeM. OcoOIMBOCTI
TEPMOAMHAMIKKA BIJKPUTHX HEpIBHOBAXHMX cUcTeM. J[MCHUIATUBHI CTPYKTYpH
6ionoriyHoro noxo/pkeHHs. CTatiOHapHi CTaHKW HEPIBHOBAKHUX CHCTEM.

ACTPOHOMISI

9, ACTpoq)lzmca. Papivacrponomisi. Pizuka CoHAYHOI CHCTEMM.
AcrpomeTpisi: i

Exchepumenmanvii ma #eopemuuni Q0CniodcenHs ymeopenus, 6yoosu,
€60MIOYil 2anaKmux, 3ip, nianen, pyxy HebeCHUX MiJl, MIJC30PAHO20 Cepedosunya,
KOPRYCKYIAPHOZ0 MA  eNeKMPCMAZHIMHOZ0  8UNPOMIKIOBANNS  naaHem, Conys,
3IPOK MA 2aNAKMUK; PO3POOKA KOCMONO02IYHUX MOoOenell.

9.1. EneMeHTapHI YaCTUHXH 1 TONS B acTPOi3HLLl.

9.2. KocMiuHa ejleKTpoausamika, ra3o- i MarHiToriApoAMHaMika.

9.3. KocmonoriyHi Mozeni BeecBiTy. MeraranakTuka.

9.4. yTBOpeHHﬂ _CTPYKT¥pa, €BOMIOLiA Ta THUIM TrajfakThk. CkynyeHHs
rajlakTHK. e
9.5. Pamozm(epena B anagTumi. PagioraiakTvky.

9.6. YTBOpeHHs, CTPYKTY[:a Ta eBooIis 31p. HaBKkono3opsaHi 000I0HKH.

9.7. 3minHi 30pi. |

9.8. Mix3zopsHe cépenoawme

9.9. KlHeMaTHKa i nMHawixa 30pSHHX CHCTEM: KpaTHi 30pl, CKyIYEHHS,
acoriaiii.
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9.10. Feniogiznka. CoHsY:10-3eMH] 3B’ A3KU.

9.11. ®isuka CoOHAUYHOI CH-TEeMH: IIaHETH Ta CYMYTHUKM. Mauti Tina.

9.12. MeToau TUCTaHLIHEOTO 30HAYBaHHS TiN COHSYHOI CHCTEMHU.

9.13. ActpoHoMis | pafiosCTPOHOMIsT GIMIKHBOIO KOCMOCY.

9.14. KocMiyHi IpoMeHi.

9.15. IlozuuiiiHa actpoHowis, HeOecHa MexaHika, reo- Ta IIAHETOAMHAMIKA.
9.16. ActponoMmiuHe Ta KGCMiyHe IPHIIafo0y 1yBaHHs:.

9.17. O6pobka acTpOHOMI'*HHX T& KOCMIYHHX CITOCTEPEIKEHD.

9.18. TIpupoaHi KocMidHi /ia3epy Ta Ma3epH.

IHACIIOPT

cekuii 3a ¢paxoBum HanpsaMom Ne3 « EnlekrpoHika, pagiorexHika Ta

TesekomyHixanip» Hayxosoi panu MOH

Cekuis 5 EnexTtpoHika, paAioTexHiKa Ta TeNeKOMYHIKalliD» BKIIOYaE
HaCTYITHI HallpsIMHU HAYKOBUX JO<JIKEHb 1 pO3po0OK:

1. HaykoBo-TexHiuHi npaH/ieMu eJIeKTPOHIKH.

1.1. . Marepiasiu pagioe. eKTPOHiKH:

TIPOBITHUKOBI MaTepiaiu;

HaMNiBIPOBIIHUKOBI Ma" epiajH;

JieNeKTpUYHI MaTepiari;

HAANPOBIAHI MaTepiany:;

pPaalo-MOTNIMHATIBHI Ma” eplaJid;

pazio-BiAOUBHI MaTepi: /M.

Marepianu Ta TexHonor i enektporroi HBY-koMoHeHTHOT Ga3y;
HaHOEJIEKTPOHIKA 1 HAH YTEXHOJIOT;

NacWBHI KOMITOHEHTH 141 TexHonorii HBY-npuctpois.

1.2. PagioesiekTpoHHi npuaagu:

eJIeKTpOMEXaHIYHI TIPH 1a]4;
eJIeKTpOBaKyyMHi NpUJ A1H;
TBEpPAOTLIBHI Ta eNeKT}:0BaKyyMHi npunaau ta npucrpoi HBY;
aKyCTOEJIEKTPOHHI [Py 1a/1H;
OTITOENIEKTPOHHI IPUIIa TH;
MIKPOETEKTPOHHI TIPUJL ALK,
HAHOENEKTPOHHI NPHILE:1H;

KBAHTOBI PHIIAH;

QyHKIiliHA eexTPoHiK;

TeparepLoBa el1eKTpoH Ka Ta GoToHiKa.
NaCUBHI €JIEKTPOHHI KG MIIOHEHTH

Ho TemaTuuHMX HarpAMI i, IO PO3IVIANAIOTECS CEKINEI TaKOK HalexaTb
po3pobka (Bi3UUHKX OCHOB, NPH LUIIB, METO/IB Ta CHCTEM ONTHYHOI peecTpauil
indopmanii, CTBOPEHHs TeXHC IOrii JOBrOCTPOKOBOTO 30epiraHHs UHM(POBOL
ingopMarlii, CTBOpeHHs CHCTe 1 BIATBOpPEHHS 3BYKY Ta 300pakeHb, CHCTEM
peecTpaiiii iHpopmallil HepyHH BHUMU Ta TOMOrpadiYHUMHM METOJaMH, METONU
PO3paxyHKy Ta JOCIHiKEHHS K. MPYKEeHO-1e(OPMOBAHOIO CTaHy, y TOMY YHCIi
TIpH HASBHOCTI Ie(EKTIB Pi3HOI « MOXOKEHHS, METOM OLIHKK TEXHIYHOIO CTaHy

i
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Ta 3aJMILIKOBOIO pecypcy KGHCTPYKLIH TpWBaiol eKcrutyaraiii, MexaHika
KOMIIO3UTHUX MaTepialiB, BKJI:0YAIOYM HAHOKOMIIO3WTH; MeXaHika B3aeMofii
MOJIB Pi3HOTO TMOXOIKEHHS B Mn?eplanax 1 eleMeHTax KOHCTPYKIIiH; KOJHBAHHS
MEXaHiYHMX CUCTEM Ta XBHIIEOBI TPOLECH; 3aKOHOM1pHOCT1 B3aeMomii Tl 3
pIIII/IHOIO npH HaL[3ByKOBHx LIBKIKOCTSIX PyXYy; MeXaHiKa B3aeMoJii aehopMiBHUX
T, PIAKH I rasy; MexaHika B3aeOZil TBEPJOTO Tia 3 I0HI30BAHMM CepeNoBHIIEM
Ta eNeKTPOMArHiTHUM [OJleM; MeXaHi3MH TeHepallii 3ByKy IpH IIBHAKICHOMY
oOTiKaHH! MepeliKoA MOTOKaM: PIAMHM 1 rasy, BHIBJIEHHS 3aKOHOMIpHOCTEH
TYypOYNEeHTHMX Tedii CTHCAMBOI 1 HECTHCIMBOI PiIMHA TPU  HASBHOCTI
riapoarHaMIYHOI KaBiTalil Ta BIAPHBY MOTOKY; 3aKOHOMIPHOCTI TiMep3BYKOBHX
T4l B'A3KOr0 raszy Nnpy HasBHGCTI (i3HKO-XIMIYHHX MEepeTBOPEHb Y MOTOLI, [0
HaOirae, Ta Ha IMOBEpPXHI TiJ; 3aKOHOMIPHOCTI Tedill Ta METOAM AOCHI/KEHb B
MOJIEKYJISIPHIN Ta30Bil QuHaMily; (yHIaMEHTalbHI B3a€MOJIl Ta MIKPOCKOMiuHA
OyznoBa pedOBHHU; BIACTHUBOCTI §PHUCTAIIB B eKCTpEMAIbHAX YMOBaX, HelliHifiHa Ta
CHHTYJISIpHa OITHKA, (i3MKa IJIIBOK, IOBEPXOHb i T€TEPOCTPYKTYP, CIIIHTPOHIKE;
TepareplieBa €NeKTPOHIKa Ta €NeKTPOHiKa MeTamarepiais, (i3MKa pigKux
KpucTayiB i 6Giokonoinis, ¢izvka TypOyJeHTHOI Ta 3allOpPOLIEHOI ILIA3MH,
KepaMiyHi, KOMH03HLI1HH1 MOMOKPHMCTANiYHi 1 IUIIBKOBI Martepiajd pi3HOro
(YHKIIOHANBHOTO npmﬁa‘iem 1, 1H)KEHepis TIOBepXHi, NpoOJeMU CHHTE3y
MaTepialiB  OpH | eKCTPEMalLHUX — NapaMeTpax TeMIepaTypd i THCKY;
GYHKUIOHANBHI MaTepanm AN BEOJHEBOI CHEPTeTUKH; TeOpeTHIHE NPOrHO3YBAHHSA
CTPYKTYpH Ta BIaCTHBOCTEM HOBMX HEOPTraHIYHMX PEYOBHH Ta MartepialiB; suepHa
¢izuka, (Qizuka eJeMeHTapH#X YaCTHHOK 1 BHCOKHX €Heprid, ¢i3uka
NPUCKOPIOBaYiB, (hi3HKa Mia3My Ta KepOBaHHH TepMOSACPHUI CHHTE3; pajialliiiHa
¢izuKa, Qizuka paniauiﬁHHx SBUIN 1 pajialifHUX TEXHOJOriH; CydacHi
6ioTexHONOTIl Ta HAHOTEXHONGTI]; MOJNEKYJIIpHO-010J0Ti4HI, KIITHHHI OCHOBH
(yHKLIOHYBaHHS )imBénx chucreM; po3pobKa MaTeMaTH4HHX MoJeled Ta
aHaJII THKO-4YMCIIOBHX MeTozliB JOCIHDKEHHSA | ONTHMI3ALil MeXaHIYHOI TTOBEJIHKU
Tl 3 ypaxyBaHHAM BIUIMBY fONB pi3HOi Gisu4HOl mpupoan Ta AeheKTiB
CTPYKTYpH MaTep1amB |

2. HayKOBOfTeXﬁi‘lHi npabemMu pajioTexXHIKU

2.1. Teopis Kia, curuaiis Ta npoueciB y paxioTexHidi i eJieKTpoHiui:

- Téopiﬂ pa,ztibTéXHqumx CUTHAJIB Ta ix 00pobKa;

- Teopm 30CEPEIKEHUX | PO3MOMiJIEHNX eJTeKTPOMAarHiTHUX KiJl;

-  TexHIYHa C’HeKTpOﬂHHaMIKa

- TIpUJIaay T4 NPHUCTPOT KAJBUCOKHX 9acTOT;

- anteny Ta HBY Texnixa, aHTEHH] peNIiTKH Ta Teparepuom TEXHOJIOT];

- pajloTexHiuHi’ cucTemid 1 KOMILIEKCH, obpobka pamlonoKaliAHUX 1
6araToBUMipHUX 300pakeHb;

- KBaHTOBO-MOJIEKYJISIpH i TIPUCTPO];

- panioacTpoHOMIs, AUCTAHIIMHe 30HyBaHHS 3eMili;

- TOUIMPEHHS | NOTTIUHA Hl €NeKTPOMArHITHUX XBUIIb;

- TOIMPEHHs 1 NOYyTMHA HA aKyCTHYHUX XBHJIb;

- pamoTeXH(mom B Giosiorii H MeIUIHUHI.
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2.2. CxemoTexHika paj:oe/ieKTPOHHHX NPHCTPOIB:

- IIPUCTPOI aHAJIOTOBOr0 HOPOGIEHHS CUTHAIIB;

- IpuUcTpoi IHpPOBOro ¢SPOOIEHHS CHTHAIIIB;

- IIPUCTPOI KBAHTOBOTO GHPOOJIEHHS CHTHAJIIB;

- OJIHOEJIEKTPOHHA i OJHHKBAHTOBA PaJllOTEXHIKA;

- pazniomepenaBaibHi Ta [:amionpHiiMaIbHi IPHCTPOT;

- IPUCTPOI 3aUCyBAHHA | BIATBOPEHHs 1H(GOpMAIIii;

- [IPUCTPOI eNeKTPOKUBRHHS,

- panioaBTOMAaTHKa i paj:OTeXHIYHi CHCTEMH.

- palioBUMIipIOBaHHS,

- KOHCTpYHOBaHHS pajlioe TEKTPOHHUX 3aCO0iB.

Jlo TeMaTH4YHHMX HampAMIis, 0 PO3MIIAJAIOTECS CEKLIE TaKOX HallexkaTh
po3poOKa MaTeMaTUUHUX METOAIB Ta CUCTEM MOJIENIOBaHHS 00'€KTiB Ta NMPOILIECIB,
po3pofKa  UYMCIOBMX,  4YHCIOBO-aHANiTHYHMX  METOJIB Ta  alrOpHTMIB
OOUYMCITIOBANbHOI MaTeMAaTHKH, pO3po0Ka OOYHCTIOBATHHUX ANTOPUTMIB i
IpoUeAyp 3 METOK BHUpIIIEHEA TPaKTHYHHX 3alady pPaliOTeXHIKH, BHUBYECHHS
KOMIT'FOTEPHUX aCMeKTiB 00UUCTOBATIBHUX allTOPUTMIB, po3pobka Teopii MOXMOOK,
BU3HAYEHHS CKIIaJHOCTI, %01KHOCTI, CTIHKOCTI, CTBOpPEHHS Teopil
OGUHCITIOBATBLHOTO ' €KCHEPUMERTY; PO3pO6Ka HepCIEKTUBHUX 3aco0iB 06pobKH
iHdopmauil Ta KiGepHeTHuHUx cHCTeM. P03poGka MpOrpaMHO-AITOPHTMIUHKX
KOMIUIEKCIB Ta CHCTEM Ui MOJEIOBAHHS MPOIECIB KepyBaHHS, MOLIYKY Ta
NEepEXONIeHHs PyXOMHX Lijel: po3pobka Ta OOGIPYHTYBaHHS EKCHOHEHLIHHO
301KHUX METOJIB /s pO3B'a3aniia abCTPaKTHUX KBas3lTiHIHHUX Au(epeHLialbHuX
PiBHSHB, YUCIIOBUX METOMIB POi3'a3yBaHHs HENiHiMHUX iHTErpanbHUX PiBHSAHB Ta
GaraTOBUMIPHUX CHEKTPAlIbHHUX %a/iad; 3aCTOCYBaHHA IPYNOBUX, AUdepeHIianbHO-
reoMeTpUYHUX Ta ajrebpaldHiX MeTOMIB A0 3amad Teopii audepeHLianbHUX
pPiBHSIHB Ta MaTeMaTHyHOi  (I3WKW; JOCHI[KEHHS JIOTiKO-ajredpalvyHux,
aBTOMAaTHHX, KOMOIHATOPHUX, €BOIIOMIAHIX Ta YACIOBUX METO/IIB PO3Ii3HABAHHS,
aHaJli3y, CHHTe3y, MOJENIOBaHis iJeHTH(IKallil KepyouHX CHCTeM; pO3podka
MaTeMaTHYHMX METOAIB KepysaHHS HEMHIHHMMM AWHAMIYHUMH IIpOLIECaMH,
CTBOPEHHS CHCTEM KepYBaHHS NPOLIECaMH B yMOBaX HEBH3HAYEHOCTI, PO3B'I3aHHs
irpOBHMX 33724 JUHAMIKY; IHTEN¢KTYaIbHUX BiISONPUIALIB TA CHCTEM PEaNbHOTO
4acy, BHCOKONPOIYKTHBHHX - 1{PHCTPOIB Ta KOMIUIEKCIB LUppoBoi 06pobKu
CHrHANIB; Po3pobKa (Gi3MUHKX «:CHOB, IPUHIWIIB, METOMIB Ta CHCTEM ONTHYHO
peectpauii iH(opMaliii; BUBYEHEH ICTOPil HAYKOBUX Ta HAYKOBO-TEXHIYHUX ILKLUI B
rajysi €1eKTPOHiKH, €NeKTPOTEX HiKH, PalIOTEXHIKH Ta TENEKOMYHIKaIIA.

3. HaykoBo-TexHiuni npa6aeMu TelekoMyHiKamii

3.1. Teoperuuni ocHOBy nepeaaBaHHsi i 00po6ku iHdopmauii:

- TnepelaBaHHs Ta 06pob#a CHrHANiB y TENEKOMYHIKALIHHAX CUCTEMAX;

- Teopis i TexHika nepeﬂﬁ«BaHHﬂ Ta MpuiMaHHs iH(opMallil;

- 3abe3nevyeHHs 3aBaJoOCTiKOCTI CUTHAIIIB;

- pamiompoTHIIS;

- [IMPOKOCMYIOBi CUI'HAH;

- HaJIIMPOKOCMYTOBI CHi'HAIIK;

- CTaTHCTHYHHUI aHaii3 i#popMaLiiHUX CHCTEM;

- aBToOMaTM3alis PO3IIi31i1BAHHS [TOBIIOMIIEHE;
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- KBaHTOBa 1H(bopmam}<‘

- aflapaTHO-TpPOrpaMHi 3:co0H TelleKOMYHiKaLliif;

- Ge3neka iHdopMalIHHEK | KOMyHIKaLiHHAX CHCTEM;

- CHCTEeMH TEXHIUHOIO 32 KMCTy iH(popMaril

3.2. Cucremu i Mepewri:

- TenexoMyHikauiiiHi Cu:TeMM Ta MEPEXKH] TEXHOIIOTIT;

- SDN-texHonorii;

- KBaHTOBI TEJEKOMYHIK&1I1HHI CHCTEMH;

- TLAPO- Ta CeMCMOAKyCTHYHI CUHCTEMH;

- KabesbHI Ta ONTOBOJIOKOHHI TENEKOMYHIKAUIHHI CHCTEMH;

- 0e3MpoBOJOBI CUCTEME: Ta TEXHOJIOTI, 30KpeMa CTIIBHUKOBI, MOOINbHI i
CYILYTHHKOBI CUCTEMH 3B’ SA3KY;

- iHTeneKTyanbHe K&pYBaHHS IT- Ta KOMYHIKalll iHUMH
iHppacTpyKTypamu;

- xMapHi Ta Big Data Texuonoril;

- TeXHOJIOTil po3poG 1eHHS pOrpaMHOro 3abe3neyeHHs B

1H(OKOMYHIKaIIHHUX CHCTEMaX;

- E-cycnineerso, Internet pedeii Ta iX po3BUTOK.

- aBTOMATH3Rilisl IPOEKT) BAaHHS TeNEKOMYHIKallifHUX CHCTEM

3.3. Mixancuuninapsi npo6Jemu:

- pafioexooris;

- 1CTODIsl eNEKTPOHIKU, PAIIOTEXHIKY 1 TeJIEKOMYHIKaIIii;

- mpobiaeMu OCBITH B raysi

Jlo TeMaTHYHHX HaNpsMie, IO PO3TMSAAIOTECA CEKII€I0, TAKOK HAlEKATh
CTBOPEHHs TEXHOJIOTIH Mepexony TeHeKOMyHiKaHiﬁHHX cucreM Ha IP-ocHOBY 1 110
Mmepex NGN i FGN HayKOBo-WXquHe 3abe3neyeHHs npouecu; KOHBEpreHIlil B
TeJIEKOMYHIKaLisfX, MOLIMPEHHIO 11€0JI0Til MEPEXHHUX TEXHONIOTIH Ha 6e31poToBHMit
JOOCTYI, PO3BMTOK CTiJIbBHUKOEMX CHCTEM IIUPOKOCMYTOBOIO pajilofoCTyIly;
CTBOpEHHs 3aco0iB  0OMiHY J@HUMM MiX CynepKoMI'ioTepaMu, po3podOxa
iHGpacTpyKTypu CyNnepKOMI'KVfepHUX OO04YMCIeHb, po3pobka Ta CTBOPEHHs
PO3MONITBHUX  OOYMCIIOBaNbHO-KOMYHIKalliiiHuX  Mepexxk -  GRID-Mepex,
po3B'si3aHHst npoOiieM [pPOrpaMyBaHHS Yy CEMaHTHMYHMX BeO-cepeloBMIIAX
IntepHer, JocnijpkeHHs Ta po3pobka MeToHiB 3axucTy iH(opMmauil B
KOMIT'IOTEpPHUX CUCTEMax I MEpEIaxX, CTBOPEHHS CHCTEM BilITBOpeHHH 3BYKY Ta
300paKeHb 3 papmeTHux HociiB iH(QoOpMaIil, CHCTeM peecTpalii 1H(bopMau11
HepYHHIBHUMH Ta ~TOMOrpa(iiiHMMH MeETOJaMH, po3pobka MeTodiB Ta
iHpoOpMaIlifHUX TEXHOJIOr M pouB'A3aHAA 3aJad KOMII'IOTEpHOI KpunTorpadii Ta
creranorpadii, pospobka MCTOMIB MiABHINEHHS IPOJYKTUBHOCTI CHUCTEM
aCHMeTquHOY kpunrorpadii,  po3podka e(beKTHBHHX KpHHTorpa(bquHx
TIPOTOKOJIIB, po3p061<a HOBUX 1K bopMaumHI/Ix TEXHOJIOT1H Ha OCHOBI BUMipIOBaHb
ENEKTPUYHHX, MarHiTHUX 1 ONTHHAX CHTHANIB Ta IX IPOCTOPOBO-4aCOBUH aHali3,
po3pobka 3acobiB Ta CHCTEM ¢KCTPaIiarHOCTHKHA CTaHy OioNOridHHX 00'€KTiB,
po3pobka 6a30BHX KOMIOHEHT T4 KOMIUIEKCIB KepyBaHHs CKJIAJHMMM CHUCTEMAaMM;
IPOrHO3YBaHHS Ta MOJIEIOBLHHS PO3BUTKY TEXHONOTIYHMX 1HHOBaLIMHMX
MPOLECIB, | iMTerpaiis CcouioryxaHiTapHiX TPUPOJAHMYUX 1 TEXHIYHHX HayK,
1IpoGaeMH HayKoBOI IHGOPMALLi, PO3BUTOK CIOBHHUKOBO-SHIUKIONEUYHOI CIIpaBy
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B ranysi eneKTﬁQHiKH, pazioTeXHIKM 1 TeleKOMyHikallid, (opMyBaHHS
€JIEKTPOHHMX HAYKOBHX Ta OCBitHIX 1H(OpMaLiMHMUX pecypciB; BUBYEHHS iCTOPIi
HAyKOBHX T4 HAYKOBO-TEXHIYHEX IIKi B rany3i eNeKTPOHIKH, eleKTPOTEeXHIKH,
pPaAlOTEXHIKM Ta TeJIEKOMYHiKallii.

ITACIIOPT
cekuii 3a paxorum Hanpsimom 6 «HaykoBi npobiaemu
maTtepianosHascTBa» Haykosoi pagu MOH

Cekuis 6 «HayxoBi npobieMd MaTepiallO3HABCTBa» BKIIOYA€E HACTYITHI
HanpsMH HayKOBUX JOCTi/KEHB ¢ pO3pO0OK:

1.  MeraJjesi MaTepia.iu:

1.1.  Pyani ta ribpuaHopyaHi MaTepiany.

1.2.  Meranesi maTepiajis Ha OCHOBI YOPHUX MeETalliB.

1.3, Meranesi MmaTepiaigx Ha OCHOBI KOJIbOPOBUX METaiB.

1.4.  IHcTpyMeHTallbHI MaTepialiil Ta MaTepialii 3 BUCOKOIO TBEPAICTIO.

1.5. CnpaBu 3 0COOJMEAMH BIIACTUBOCTSAMHM (HEpXKaBilOYi, >KapOCTiHKi,
)KapOMiLIHi, XOJIOJHOCTIHKI, paaialliHHOCTIMKi, MarHiTHi, TieJeKTPUYIHI, aKyCTUYHI,
HAMiBMPOBIIHUKOBI, HAIIPOBITHAKOBI, (PPUKIiHHI, ONTOBONIOKOHHI).

2.  Hemeraaesi marepiaan:

2.1. Marepiaiu Ha OCHOEI ByTJIELO.

2.2.  CkJo, CKJIOBUPOOH, CUTATIH.

2.3. TexHiyHa Kepamika. |

2.4. biomarepianu ta 6iocyMicHI MaTepiany.

2.5. Tlonimepwu, ryma Ta iiacTMacu.

2.6. Jlakodapbosi matej:iany.

2.7. KneiloBi maTepianu Ta repMETHKH.

2.8.  TexctuibHI MaTepiasu.

2.9. JlepeBuHa Ta JepeBii MaTepialH.

3.  Komnoszuuiiini marepianu:

3.1.  MeraieBi KOMITO3MLIiHI MaTepiaH.

3.2. TlonimepHi KOMIIO3) IHHI MaTepially.

3.3. MetanonoiiMepHi 1 IMIO3MIIHHI MaTepiaiy.

3.4. Byrnenesi koMno3H:1ifiHi MaTepianm.

3.5. Kepamiuni koMnosuiliHi MaTepiany.

3.6. MeranokepamiuHi K IMIIO3ULINAHI MaTepiany.

3.7. HaHOKOMITO3UTH.

4. Amopni Ta apiGHoKpucTaTiUHi MaTepiau:

4.1. Amopdni maTepiai.

4.2. JIpiGHOKpUCTaiYH] MaTepiaH.

5. MarepiaJjn i BUpOOH 2 TOPOMIKIB:

5.1. KoHCTpyKuiiini, 4CTpyMEHTaNBHi, MOPOIIKOBI  Marepiamu 3
crienialbHUMH BIAaCTUBOCTAMM.

5.2.  Crnocobu ofiepkaniist MOPOIIKiB, MOAPiGHEHHS Ta CILIKaHHs ITOPOLIKIB,
10/1aTKOBa 06PO6KA IOPOLIKOBY | MaTepialiB.



6. DyuxuionanbHi MaTef:ianu:

6.1. BnnuB : aTOMHO-€:€KTPOHHOI  CTPYKTypd Ha  (QYHKLIOHAJIbH]
BJIACTUBOCTI. |

6.2. Brius = daszoBoro cxnagy Ta MIKPOCTPYKTYpH HA  OITHYHI,
eNeKTPO]I3UYHI, MarHiTHi, KopPO3iHHO-eNeKTpoXiMiuHI Ta (i3HUKO-MexaHiuHi
BIIACTUBOCTI. :

6.3. BmmB TekcTypu Te cyOCTPYKTypH Ha (i3MKO-MeXaHiuHi Ta XiMi4Hi
BJIACTUBOCTI. ”

7. MeToau iH:KeHepii 10BepXHi:

7.1. MexaHi4yHl Ta TepMCGMEXaHIYHi.

7.2. TepmiuHi Ta XIMIKO~T€pMidHi.

7.3. . EnekTpoxiMiyHi Ta ¥IMi4Hi.

7.4. ®i3uuHI.
7.5. @opMyBaHHA NMOKPKTTIB Ta MTIBOK.
8. (Pa30Bi nepeTBOpesHA Ta CTPYKTYPHI 3MiHHU:

8.1. ®da3oBl nepeTBOperHs Ta CTPYKTYpHI 3MiHM MeETaliB B MpoLeci
KpHCTai3allii, eeKTpoKpucTaltizallii, KOHAeHcallil Ta amopdizaii.

8.2. CTpyKTypHi 3MiHM MaTepialliB y TBEpOMY CTaHi Hif 4ac 0OPOOKH.

8.3. TeKCTypoyTBOpCHHﬁ METaJIB npu KpHUCTamizaLii,
eJ‘IeKTpOKpI/ICTaJ]BaHll Ta KOHJeHCallil.

9. Hpouecu audysii Ta gerpanauii:

9.1. Tlpouecu Jm(byrsi'f,, Jerpajailis Ta igeHTH]iKalis CTPYKTypH
ITOBEPXHEBHX IlIapiB MaTepialiB y mpomeci eKcIlIyarallii BUpoGiB i MOHITOPHUHT iX
npale3 aTHOCTI. |

9.2. TIlporpaMHo-amnapatrii METOIH MOJENIOBaHHS CTPYKTYpH MaTepiajiB
Ta MPOTHO3YBAHHA AMHAMIKH /e Pajallii iX eKCIUyaTalliHuX BIaCTHBOCTEH.

10. Boanese: ‘MaTepia/io3#aBCTBO:

10.1. Meranoriapiani NPOUECH CHHTE3Y Ta 00poOKH MaTepialiB.

10.2. ®dyuknionansHi Maxepiand I BOAHEBOI €HEPreTUKHU.

11. Komn’otepHe MaTepjajio3HaBCTBO:

11.1. MogentoBaHHs poieciB CHHTE3Y Ta 00poOKU MaTepialliB.

11.2. TeopeThuHe MOpOTIEH3YBaHHS CTPYKTYPH Ta BIIACTMBOCTEH HOBMX
PEYOBHH Ta MaTepiaiB.

11.3: Po3pobka MEeTOZIB KOMIT IOTEPHOTO MOJEJIOBAHHS OIIIHKU BIUIMBY
CTPYKTYpPH CILIaBiB Ha MMpale3aarHiCTh JeTajlei MallliH Ta iIHCTPYMEHTY.

. IHACIIOPT
cekuii 3a q)axomm nanpsiiMmom 7 «EHepreTruka Ta eHeproe()eKTHBHICTb»
: Hayxosoi pagn MOH

Cekuis 7 «Emnepreryika Ta eHeproe(peKTHBHICTH» BKIIOYA€ HACTYIHI
HAMpPSAMH HAYKOBUX JOC/IUKEHE | pO3POGOK :

1. Haykoo-Texniuni 1poG/aeMH JOCHIIKEHHS! €JeKTPOTEXHIUHUX |
eJIeKTPOMEXaHiYHHX KOMIJIEK: B Ta CHCTEM:

P



1.1.  EnektpoMexaHiuHi CHCTEMH. PerynboBaHMH  eJEKTPOIpPHBOL,
CTPYKTYPH Ta CUCTEMU KepyBakHS HUM. EJIEKTpOMAIIMHOBEHTHIIBHI KOMILIEKCH.
EnextpomMexaTtpoHHi, poOOTOTEXH14HI CHCTEMH.

1.2.  EnextpoTexHonoriy:i KOMIUIEKCH. B3aeM03B'SI30K XapaKTepHCTHK
JDKEpeNl  eJIEKTPOXKMBIEHHS 3 IapaMeTpaMH, SKICTIO Ta IHTEHCHBHICTIO
eJIEKTPOTEXHOIOTIYHUX Npoliecis. EnekrpodisnuHi ycTaHOBKH.

1.3. Cucremu eNeKTpONocTaYaHHS MOTYKHUX TEXHOIOTIYHMX 1 TeXHIYHMX
KOMIIIEKCIB Ta 061aiHaHHs IPOMUCIOBUX MiANPHEMCTB.

1.4. ABTOMaTH3aLis €JeKTPOTEXHIYHUX  KOMIUIEKCIB. Cucremu
aBTOMATHYHOI'O KEPYBaHHs Ta peryiroBaHHA. CHCTeMH [1arHOCTUKH, KOHTPOIO Ta
3axucty. LlugpoBi @ aHanoreBi cucTeMHM aBTOMAaTH3allii €IeKTPOTEXHIYHMX
KOMILJIEKCIB.

1.5. O6rpyHTyBaHHsl, po3poONeHHS 1 HOCHIIKEHHS €JeKTPOTEXHOJOTIH,
eJIEKTpOoOOIalHaHHS! Ta CHUCTeM KEpYBaHHA HHMH B Tally3siX IPOMHCIIOBOIO
BUPOOHMIITBA, 30KpeMa METO/iiB 1 3acobiB MaTeMaTHYHOro Ta (Mi3HYHOro
MOJICITIOBAHHS. ,

2. HaykoBo-TexHiuHi npn6jieMH AOCTIIKEHHS €JeKTPHYHHX MAIUMH i
agapartiB,  NpoueciB  €JeKTPOMATHITHOrO #H  eJIeKTPOMEXaHiYHOro
nepeTBOPEHHsA eHep |

~ 2.1. Teopia "ra” MeToQW JOCHIMKEHb eNeKTPUYHMX MAalIMH 1 anapartis.
MozentoBanHs, OOCHiIKEHHs, ONTHUMi3allis eJeKTpHYHMX MAIIMH y pi3HHX
pexumax poboTH.

2.2. HoBi MeToau npoeKTyBaHHS, KOHCTPYIOBaHHS, NiarHOCTUKH, TIPOTHO3Y,
TEXHIYHOTO  OOCIYyroBYBaHHsS  Ta 3aXHCTY, HaJilHICTb, E€KOHOMIYHICTb,
MiABUILEHMH pecypc eKciulyatalii, eKOJOTiYHICTh eJeKTPUYHHX MalluH |
araparis.

2.3. Hosi nporpeCHBm TW{TA €JIeKTPUYHAX MAIUMH i anapartis, CreLialbHi
AeTali Ta iHIi, SKi CTBOpIOIOTbUI 3 ypaxyBaHHSM JOCITII)KEHb Yy ramysi ¢i3uku,
XiMii, HOBHX TEXHONOTiH i MaTepialliB.

2.4 EnextpoMexaHiuHi CU£TEMU 3 IHTENEKTYaTbHUM KEPYBaHHIM.

3. HaykoBo-TexHiuHi npoG/jieMH CBITJIOTEXHIKH Ta naepet cBiTJa:

3.1. Teopemqm H CKCHel”’MMeHTaJ'IBHl JOCITiDKeHHS B Taury3l (1)13101101“11{}101
ONTUKU Ta KOJIOpI/IMeTpll doiomerpii Ta crmekrporpadii, MeTOAIB IeHepail
OTITUYHOTO BI/IHpOMlHIOBaHHﬂ SIK OCHOBU TEXHIKH OCBiTJIeHHSI

Bnpo6HHuTBa OCBITJ‘HOBaJIBHI/IX Ta OMPOMIHIOBJIFHUX MPHJIAZIB Ta yCTaHOBOK.
4. HayKOBO-Texumm np«0/JeMH T0CTiIKEHHSI eHepreTHYHUX CHCTEM Ta
KOMILJIEKCIB:
4.1. JlocnmigxeHHsi 3araJbHMX  BIACTHBOCTEH, TeXHiKo-eKOHOMqunx
3aKOHOMIPHOCTEMN Ta TEHAEHIIIH NO3BUTKY €HEPreTHYHUX CUCTEM i KOMILIEKCIB.
JIoCIiKeHHs MpPOROPLINA PO3BUTKY €HEPreTHKH, [OCTiIDKeHHS Ta
ONTHMi3aLlisi TEXHONOTIMHIX CHCTEM MaJUBHO-€HEPTETHYHOTO KOMILIEKCY .
4.3. Pospobxa  HaMlpé 1iOHATBHIIIOTO BUKOPDHCTaHHS  PecypciB,
COPSMOBAHOrO Ha ‘ped)opMyBarHs €HEPreTUYHOI ranysi, 30KkpeMa po3pobka i
peanizanis AeKiIbKOX TICHO iIECAOTUHO T TEXHOJIOTIYHO y3rO/KEHHUX MPOEKTIB.
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4.4. Teopis Ta METOAM OIITUMI3aIlil CHEPreTUYHUX CHCTEM Ha OCHOBI
iHpOpMaLlIHUX Ta TeNEeKOMYyHi<alllfHUX MepeK 1 TeXHOJOriH, IMiJBHINEHHS IX
e(peKTHUBHOCTI, HaJiMHOCTI Ta CTHIKOCTI.

5. HaykoBo-TexHiuni  npobjieMH  JOCTiNKeHHS  TEOPETHYHOI
eJIeKTPOTeXHIKH:

5.1.Teopis niHIHHUX Té HEMHIKHUX OJHO(a3HMX 1 OaratodaszHux
€NEeKTPUYHUX | MATHITHUX KiJI. '

5.2. Teopis eneKTpUYHUX | MArHITHUX KT 3 PO3MOJIIEHUMH MapamMeTpaMu
Ta MapaMeTpamu 3ajeKHUMHU BiJ 4acy.

5.3. JlocnipKeHHs Ta CTBGPEHHS €JeKTPOMAarHiTHUX MOJiB y HeNiHIHHUX Ta
TUCKPETHHUX Cepe/IOBUINAX.

6. 'HaykoBo-Texuiuni mnpoGjeMH  JOCHIIKeHHsS], NPOEKTYBaHHS,
eKCITyaTauii eJIeKTPUYHHUX CTEHUiH, Mepe:k i cHcTeM:

6.1. Pexumu 'poboTH Ta TpoLECH B CIEKTPOCHEPTeTHYHOMY Ta
€JEKTPOTEXHIYHOMY OOafHaHHi ENEKTPUYHHUX CTaHIIH, eNeKTPOEHEPreTHYHHX
cucteM. IlMTaHHs CTIMKOCTI, *K¥BY4OCTi, TEXHIYHOI Ta €KOJOIIYHOI CyMICHOCTI,
HaAIMHOCTI. ,

6.2. AHanis Ta ONTHMI3aLi4 PEeXUMIB POGOTH.

6.3. MozentoBagHs Ta cu#Te3, iHMOPMAIiiHI TeXHONOTII B IPOEKTyBaHHi,
eKCITyaTauii Ta BHHpO6yBaHH“§?X eNIEKTPOCHEPTeTHYHNX CHUCTEM, MEpeX Ta iX
obnanHaHHs.

6.4.CTBOpeHHsl ~ HOBOTO Ta YIOCKOHAJIEHHS ICHYIOYOro oOJiaJHaHHS
eNeKTpOeHepreTHIHUX 06'eKTiB, ¥X iHpOpMaLiHHO-KepYHOUUX CHCTEM.

6.5. CTBOpeHHSI IHTErPOBEHHUX CHUCTEM eNIeKTpOoIocTayaHHs Ha 6a3l Smart-
TEXHOJIOTHH. y “

6.7. EnextpuuHi Mepexi 3 po3ocepekeHUM reHepyBaHHaM. KoMGiHoBaHe
enekTponocradanns BiJ nentpaiizopanux (TEC, AEC) 1 BIAHOBIIOBaHMX JiKeper
eHeprii.

7. HaykoBo-TexHiuHi mpoGjeMu  TexHi4HOI Temaodizuku Ta
NPOMHCIOBOT TENJI0CHEePreTHK :

7.1. CrBOpeHHs HOBMX, YIOCKOHaJleHHS HasBHHX METOMIB aHamli3y,
po3paxyHKy " iHTeHcH(iKalil TeruioMacooOMiHy B OJHO- Ta OaratodasHux
Cepe/IOBUIIAX, Y TEIUIOBUX i IApHAUHaAMIYHUX MPOLIecax B yCTaHOBKAX.

7.2. JlocnimKeHHs TemnooOMiHy i Tedii B ONHO(A3HUX cepelOBHIUAX, MPH
KUMIHHI, TIaBJIeHH], KprcTanizallil Ta KOHIeHcallil, IPoLeciB HarpiBy MarepiaiB
3 ypaxyBaHHAM TEPMITHUX HaIpy)KE€Hb, XIMIYHHX 1 (Ja30BUX NIEPETBOPEHb.

7.3. Po3BuTOK TeOpil, AOCHIIKEHHs IIPOLECIB CYIIIHHSA, MiJABHILIECHHS
e(heKTUBHOCTI CYILIMIBHOTO O0I&IHAHHS.

7.4. EKcnepnmeHTaanl Ta TEOPETHYHI JOCHIKEHHsS TennoQiznuHux
BJIACTHBOCTEH. ;

7.5. CrBOpeHHs  HOBEX e(EKTHBHMX, YIOCKOHAJICHHS  HasBHHX
TETUIOTEXHIYHUX anapaTiB Ta ¥YCTaHOBOK, CHCTEM OXOJOIKEHHS ¥ TEIIoBOIO
3aXUCTY, TEMIOMacOOOMIHHOTO «#0IaIHAHHS.

7.6. JlocnipkeHHs TpoOUeciB CrajeHHs MaluBa, YTBOPEHHS IUKIIJIMBHX
PEYOBKH; TIPOLECIB OUMIICHHS ¥a3iB, pO3POOJIEHHS METOMIB €KOJOTI4HOI Oe3leKu
MpH eKcITyaTallil eHepreTHYHUY 1 TeTJIOTeXHIYHUX YCTaHOBOK.
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8. HaykoBo-TexHiuHi ¥pOG/eMH INepPEeTBOPIOBAHHS BiIHOBJIIOBAHHX
BH/IIB eHeprii: ;

8.1. JlocnifkeHHs mapame¢TpiB COHSYHOI i BITpOBOI eHepril i mporecis Ii
NEPETBOPEHHS Y eJleMeHTax eHERTeTHYHMX YCTaHOBOK I CHCTEMAX.

8.2. JlocnlukeHHsI eHepreTMYHHX BIaCTHBOCTEH 1  XapaKTepPHUCTHK
HETpaJULiAHUX JUKEPEN 1 IpolesiB B YCTAHOBKAX Ha IX OCHOBI.

8.3. Po3pobnenHst Ta ontiMizallis BHKOPUCTaHHS aJlbTePHATHBHUX JDKEPE
€Heprii, BpaxoByHUHM crieli()iKy OKpeMHX PErioHiB.

8.4. JlocnyxeHHs XapaKiepUCTUK 1 eHepreTMYHHX MPOIECiB y CHCTeMax
aKyMYJIIOBaHHsl €JIEKTPUYHO] Ta TeIIOBO1 eHeprii.

8.5. EHepreTuyHi 1 TenjoTexXHONOTIYHI ycTaHOBKK Ha ocHoBI HB/II, MeToau
1X pO3paxyHKy 1 KepyBaHHSI.

9. Ipnaaan ta cucremMu ¢:61iKy eHeproBUKOPHCTAHHS:

9.1. TeopernuHi, eKcriepUMEHTabHI, METOJNOJIOTIYHI, TEeXHIuHI |
TEXHOJIOTIYHI OCHOBM CTBOPEHHS HOBHMX METOMIB Ta MPWIAAiB BUMIPIOBAHHSI
KIJIBKICHUX Ta SIKICHUX TIOKa3HUEIB €JIeKTPUYHOI eHeprii.

9.2. I'apMoOHi3allis €BPONEHCHKUX CTAHAAPTIB 1 YHHHUX CTaHAAPTIB Kpaid
CH/I 3 nuTans 00niky Ta BUMipHyBaHHS MOKa3HHUKIB SKOCTi enekrpoeneprii (ITSE).
KOHLEenuii CTBOPEHHS NpPUIaliB, CUCTeM  OOJIiKy
enekTpoeHeprii Ta - auamizaropis IISIE y BigmoBigHOCTI 1O BHUMOTr HOBHX
CTaHJIapTiB. ;

9.4. Po3pobka‘ ‘HOBUX METOHIB BIATBOPEHHS TapaMeTpiB 1 IPOLECIB
ENIEKTPUYHOI Mepexi, CTBOpEHHsS Ha iX OCHOBI TNPUHIMMIB MOOYJOBH 3aco0iB
METPOJIOTI9HOro 3abe3neyeHHs npuiaaiB oomiky ta koHtpoito [TAE.

9.5. Po3BUTOK HNpHHLMIIB NMOGYAOBH aBTOMATH30BAHUX CHCTEM OOJIKY
eNleKTpoeHeprii y 4acTuHi yHidikarii npoTokoniB ob6MiHy, KaHasiB 3B’A3Ky Ta
KaHaJIiB BUMIPIOBaHHS y BIJINOBI JHOCTI 0 BUMOT CTaHIapTiB €BpPOCOIO3Y.

10. . HaykoBo-TexHiuHi npo0jieMH JAOCHil:KeHHS, CTBOPEHHs Ta
eKcnyaTauii TeMJIOBHX Ta SIA¢PHHUX €HEeProycTaHOBOK:

10.1. TeopernuHi, eKcrnepyMMeHTallbHi, METOMOJOTIYHI, TEXHIYHI 1
TEXHOJIOTIYHI OCHOBM CTBOpEHHS Ta eKCIUTyaTallli TeMjoBUX 1 SAEPHUX
eHeproyCTaHOBOK, TaporeHepaTaPiB Ta Kamep 3ropsHHS.

10.2. JlocnimkeHHs NpoLeCiB FOPiHHSA B TEIUIOBUX YCTAHOBKax 1 Kamepax
3TOPSHHSL.

10.3. CrBopeHHsS HOBUX ©()DEKTHBHHX, YIOCKOHAJCHHS HAasBHUX SAEPHHUX
peaKTopiB, MaporeHepaTopiB, KGIMiB yciX THMIB Ta TEIIOOOMIHHOTO 06IaHaHHS,
a TaKOX JOMOMDKHUX YCTAHOBO) (HACOCIB, HArHITA4iB MOBITPS, JUMOCOCIB TOLLO).

10.4. Po3pobisieHHs Ta JOCHIIKEHHS TEXHOJIOTIYHUX OCHOB KOHTPOJIO,
JDIarHOCTUKY | aBTOMAaTM3allii TEeXHONOINYHMX IPOIECiB TEIUIOBUX 1 SACPHHX
€HeproyCTaHOBOK, JNO3MMETpil, yalialliiiHO-TeXHOIOTIYHOI0 KOHTPOIIO.

11. HaykoBo-TexHiuHi tpo0JjieMH JOCJiJAXKeHHs] TeNJIOBHX ABHUIYHIB,
NepeTBOPIOBAYIB eHepril pi3HHX THHIB:

11.1. Tepmonumamika 7a TeIUIONepeqaya, METOAH PO3PAXYHKIB 1
MoJiesifoBalHs poboYKx OpollesiB i HUKITIB TEIUIOBHX ABHryHIB. Pobodl Tina,
TETUTOHOCIT, MaCTHIIbHI Marepialis, iX BIACTUBOCTI.




11.2. CymilIOyTBOpeHHs T2 3rOpSHHS NMAlMBA, BUKOPUCTAHHSA TPamuLliMHUX
i anbTepHATHBHHX [ATUB y [ABUI HaX. EKOJIOriuHI OKa3HUKHU TEIIOBHX [BHIYHIB,
IX MOMIMIUEHHS.

11.3. KoHcTpyKLil Ta Tex:HiKo-eKOHOMIYHI ITOKa3HUKH ABUryHiB. O6KaTka
Ta eKCIUTyaTalliiiHi pexUMU, METOH X PO3PaxXyHKiB 1 MOJAENIOBAHHS.

12.  HaykoBo-TexHiuHi mnpoG/jieMH JOCHIAKEeHHS, pPO3POO/IeHHS,
NPOEeKTYBaHHI, Ta eKCIJIyaTakil BAKYYMHOI, KOMIPECOpPHOi, XOJ0AHJIbLHOI T2
KPIOreHHOT TeXHIKH, CHCTeM KOHAMLiIOBaHHS:

12.1. Jocnimkenuss = MeTOIB TePMOANHAMIYHOTO aHanizy
€HEProNepETBOPIOBATIBHUX CHCTEM.

12.2. JlocnimkeHHs Ta BHOCKOHATCHHS OJEPXaHHS BOASHOIO Ta CyXOroO
npogy. JIbogmorexnika. Bomo- Ta nmpomoakymyssitopHi  cucreMu. [TobyTosa
XONOAMIIPHA TexHIKa W YCTaTKyBaHHS IiANPHEMCTB TOPTiBJIi Ta TPOMAACHKOIO
XapuyyBaHHSI.

12.3. I[ocmmKeHHH npoueciB CKpaIieHHS Ta po3;11ﬂeHH51 TIOBITPSL.

12.4. llocmszeHHﬁ NPOEKTYBaHHS, KOMIUIEKTAlisl Ta KOMIIOHOBKA
BaKyyMHHUX I KOMHpeCOpHHX ycradoBok (BKY) i cucrem, 1110 1X 00CIyroByHOTb.

12.5. Ed)eKTHBmCTL BUXKOPUCTAHHS MMAJIMBHO-€HEPTreTUMHUX PECYPCIB Y
BKY.

12.6. Ontumizanis pexxumiB poOOTH W yIOCKOHAJNIEHHsS] poOOYMX MpOLECIB
BKY, MiJBHUILIEHHS « e(eKTUBHOCTI, HaIifHOCTI, JIOBI'OBIYHOCTI Ta
PEMOHTONPUAATHOCTI, YIOCKOHAIEHHS METOAIB TEXHIYHOT0 00CILyrOByBaHHS.

13. deKOBO TexHiuHi mnpobjieMH  JOC/iIKEeHHH, PO3pob/eHHs,
NpOeKTYBaHHs,  Ta eKcnIyaTanii riipaBaiuHuX MallMH,
riiponHeBMoarperaris, TypOoMalIHH Ta TypOOyCTaAHOBOK:

13.1. TeopeTnuni #i eKclepUMEHTAIBHI JOCTIIKEHHST pOoOOYOro MpOLECy,
pO3poGNeHHs Ta BAOCKOHAIEHHS K METOAMKH PO3pPaxyHKy 1 IPOEKTYBaHHsl, TakK 1
KOHCprKLnH Fl)lpaBﬂl‘{HHX M&IIMH 1 TiZpomHeBMoarperaTiB, iX BYy3JiB Ta
eJIEMEHTIB. |

13.2. ExcnnyaTaum TiZipOMAIKH 1 TiApOIHEBMOArperaTiB yCiX THIIB.

13.3. PoGoui mpoiiecu 8 TypOOMaminHaX, aepoJHHAMiKa NPOTOYHMX
4acTMH, BTpaTd eHeprii B TypHiHax i KoMmpecopax, METOAU pPO3PAXYHKIB Ta
eKCHEPUMEHTANIbHUX JOCTIIKEHb.

13.4. Po6oui umxnu I'TY, TITY, naporasoBux i ra3omapoBHX YCTAHOBOK
Iy, I'my), TCpMOHﬁH&MiHHG #NOCKOHAJIESHH [IUKJIIB.

13.5. Termoo6Mminue obnasuauus I'TY, [ITY Ta ['TIY, MeToay po3paxyHKiB,
UIAXW BAOCKOHAJIEHHS 00JIa/(H38 ! (HA.

13.6. CucteMu TEMNOBOIG 3aXUCTY OCHOBHHX Aertanei 1 By3nis I'TY, I[IT'Y,
rmy. 2

13.7. MilHiCHUH CTaH OCHOBHHX JeTalleid i By3JiB ra3oBHX Ta [apOra3oBHX
Typ6iH, CUCTEMHU PEryIOBAHHA, MACTHIO3a0€e3MeyeHHs Ta iHIIOTO AOMOMIXHOIO
TypOiIHHOTO 00/IaAHaHHSA, METOK 1X PO3PaxXyHKIiB.

14. © HaykoBo-texHiuyHi mnpoGjaeMu  JOCTiUKeHHsS, pPO3po0JeHHs,
NPOEKTYBaHHs, Ta eKCIUIyaralil CHCTeM BeHTHJISAUIl, TeIJIONOCTAYAHHS,
BOJAONOCTAYAHHSA Ta' KaBagiza:ii:

P
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14.1. Onrumiszanis, yaocKOHaJeHHS I IIABHILNEHHS HaIiMHOCTI cUCTEM
TEIUIONIOCTAYaHHs, BEHTHNALI | KOHIMLIIOBAHHS, METONH IX pO3PaxyHKy Ta
NIPOEKTYBaHHSI. |

14.2. bypiBenpHa TeMiOTEXHIKa, 110 BKIIOYAE TEIIOMACOOOMIH i
riipoaepoMHaMiKy CHCTEM TEiUIONOCTAYaHHs, BEHTWISLII 1 KOHIWIIIIOBAaHHS,
TETTOXOJI0J0ON€HEPYIOYHX, KOTJIUBUX IPUCTPOIB.

14.3.  Po3pobnenHs MeroliB pO3paxyHKy ¥  TPOEKTYBaHHS TEIUIOBHX
XapaKTepuCTUK OyaiBedb Ta 3aXMCHHX OrOPOIKEHb, 3BYKONOMVIMHAIOYUX 1
CBITJIONPOIYCKAIOYHX BiJIMOPOIkEHb.

14.4. HaykoBe  oOrpyHTyBaHHs  OymiBHHITBA Ta  €KCIUTyaTallii
BOAOHIAMIPHUX, BOA03a0IpHUX, BOJOBIABIIHIX CIIOPYI.

14.5. Hopwmmn, pe>KI/IMI/I HOJOCMOXKUBAHHS ¥ BOJOBIZIBEHHS, TiJpaBJiyHi
3aKOHOMIPHOCTI pOOOTH CHCTEM BOJONIOCTAYaHHS i BOJOBIIBENIEHHS.

14.6. PanioHanbHe BHUKOPHCTaHHS 3aMKHEHMX CHCTEM BOZOIOCTadaHHS
MPOMMCIIOBMAX  MiANPUEMCTB |1 KoMmiuiekciB. IlpucTpoi Ta obnamHamus, sxi
BUKOPHUCTOBYIOTHCS B 00OPOTHHY CHCTEMax.

14.7. MaremaTtuuHe 3abe3tiedeHHsI ONTUMI3allii MPOEKTHUX PIlIeHb TEXHIKO-
eKOHOMIYHOT e(peKTHRHOCTI, HafiiHOCTI CHCTEM BOJOMOCTAYaHHSL.

14.8. Onmi"\&fsauiﬂ pPEKUMIB eKCIUTyaTalil BOJIONIOCTaYaHHS.
Y IoCKOHANIeHHs apMaTypH, TpyG, o0lalHaHHA CHCTEM BOIONOCTAUaHHS.

15. EHepreTH4HUii MeHERKMENT | eHeproay/uT:

15.1 JocnimkenHs Ta pe3poOKa KOHIENUii Ta MeXaHi3My BIIPOBAKCHHS
CUCTEMH E€HEPreTHYHOrO0 MEHENKMEHTY M PI3HUX raily3edl NMPOMHCIOBOCTI Ta
YKUTJIOBO-KOMYHAIBHOTO KOMIUIEKCY YKpaiHH.

15.2 Po3po6ka HOBOrO JliarHOCTHYHOTO O0JIaJIHAHHSA 1 METOJIIB ONEePaTUBHOL
miarHocTyky B cepi eHepro3bepexeHHs Ta eHeproayIuTy.

15.3 Po3pobxa HOBUX NpPpOMHUCIOBHX KOMIUIEKCIB 3 OIEPATHBHOIO OOIIKY
CIIO)KMBaHHS [TATUBHO-eHEPreTH*HUX PecypCiB.

15.4 Po3pobka ' exceprHHX cHCTeEM Yy chepi eHeprozbepexeHHs Ta
eHEpTOMEHEKMEHTY. '

15.5 CrBopeHHs 6a3 maHuX IO e(EeKTMBHOCTI CIOXHBAHHS MalTHBHO-
€HEpreTHYHUX PECYPCIB'Y Pi3HUK Tally3sX IPOMUCIOBOCTI.

15.6 JlocnimxeHtist i po3pobka GiHAaHCOBOTO MeXaHi3My eHepro3bepexeHHs
B T.4. HA OCHOBi «TIep(YOMEHC KOHTPAKTIB».

16. EmneprosGepeskenHs i exojoriuna Oe3meka B HNPOMHCIOBOCTI,
JKHTJI0BO-KOMYHAJbHOMY FOCHOAAPCTBI TA HA TPAHCIIOPTI: '

16.1-Po3pobka HoBOro o6#agHadHs i MaTepiaiiB, 1o 3a6e3MeuyroTs iCTOTHE
3HWKEHHS CIIOKMBAHHS AJIMBHE-EHEPTreTUYHUX PECYPCiB.

16.2 JlocnimkeHas i pespoOka HOBHX METOMAIB 1 CHOCOOIB 3HMKEHHS
CHO’KMBAHHS IalHBHO-EHEPTreTHHHUX PECypCiB IIpH iX: BUPOOGHHITBI, 36epiraHHi,
TpaHCIIOPTYBaHHI, IEPETBOPEHH!, BAKOPUCTAHHI Ta YTHIII3alil.

16.3 EnepropecypcoziepexxeHHs 3acobaMu aBTOMAaTH30BaHOTO
€IEKTPONPHBOLY. '

16.4  Enextpoerepro3b¢pexeHHs, SKICTh  €JNEKTPHYHOI ~ eHeprii B
ENEKTPUYHUX CUCTEMAX Ta MEpeikax.



16.5 HocnimxeHHs i CTB(S%)eHH;I 3aco0iB eHepro3depekeHHs, po3poOieHHs
HAyKOBMX OCHOB 1 TEXHOJOfii palliOHABHOIO BHUKODHCTAaHHS BTOPUHHHX
eHepropecypciB y cucTeMax BUPOOHHIITBA i CIIOKMBAHHS TEILIOBOI €Heprii.

16.6 KommiekcHe BupinieHHS npobieM eHeproomaaHocTi. EHepreTuuHuii
MeHeDKMEHT. Po3pobka cTpareri eHeprosbepexeHHs, MeETOAIB Ta 3acobiB
MiBUILEHHS e(EKTUBHOCTI BUKODUCTAHHS eHepropecypcis.

16.7 Po3pobka e(eKkTunHUX METOAIB E€KOHOMIYHOTO peryJroBaHHS Ta
JEPXKABHOFO  YIpaBiiHHS (YHKIIOHyBaHHSIM Ta PO3BHUTKOM €HEpPreTHYHHX
KOMIUIEKCIB i CHCTEM.

IHACIIOPT
cekuii 3a ¢paxoBum sanpsimom Ne 8 «Texnosorii BURoOyTKY Ta
nepepoOkH kopucHux konaaun» Haykosoi pagu MOH

Cexuist 8 «Texnonorii BEIOOYTKY Ta HEpepoOKM KOPHCHUX KOMATHH»
BKJIIOYA€ HACTYMHI HANPSIMHU HayKOBHUX JIOCIiIXKeHb i po3poOoK:

1. Ilinzemuuii BAAOOYTOK PYAHMX i HEPYAHHX KOPHCHHX KONAJIHH:

1.1. ®i3uyHI IpoLecH ripHUYOro BUpOOHUIITBA.

1.2. HaykoBo-TexHiuni npo6Gnemu 36aradyeHHs KOPUCHUX KOTAIKH.

1.3. HaykoBo-TexHi4Hi npoGiaeMu MapKIIeH epii.

1.4. Buo6yTOK KOPUCHUX KOIAJIMH Bi IKPUTHM CIIOCOGOM.

2. lllaxTHe Ta migzeMHe GyaiBHUITBO:

2.1. 3acobum . i crocobu TexHoNOrii OypomiapuBHHX, KOMOaWHOBOTO i
re0TEXHIYHOTO CMOCO0IB CHOpY/KEHHS, MIATPUMAHHSA, PEeMOHTY Ta JIKBiAawii
TIpHUYUX BI/IpO6OK an OyMiBHHMLTBI, eKCIUTyaTalil Ta 3aKpUTTI TipHUYMX
HiAIPUEMCTB. R

2.2. Mogeni ta MeTOIII/I po3paxyHKy Ha MIIHICTh, CTIHKICTh Ta HaIIHHICTH
KpiTUIeHHsI TiA3eMHUX BUPOOOK, eleMeHTIB KOHCTPYKIIii OyliBeib Ta criopyh Ipu
OCBOEHHI Ni3€MHOI0 IPOCTOPY MICT 1 CIOPY[ CHEIialbHOTO NPU3HAYEHHS.

2.3. TIpouecu B3aeMoAii iHKEHEPHHX KOHCprKuiﬁ i KpIILIEHHS 3 MaCHBOM
TIPCBKHX MOpiA Ta TPyHTiB, 06f PYHTYBaHH CIIOCO0IB 1 TEXHOJOTIH KepyBaHHs
CTaHOM MacHBIB npcmmx MOpig 1 TPYHTIB, CTIMKICTIO TIpHMYHMX BUPOOOK |
MiA3eMHHUX 00’ €KTIiB. =

2.4. BuBueHHs PIPHUYO-TEONOTIYHUX | FEOTEXHIYHMX YMOB 6yﬂiBHHL{TBa
BJIACTHBOCTEH, CTPYKTYpH Ta MBEIIHKH FlpCBKI/IX NOpiji 1 TPYHTIB, yIpaBIliHHSA
BJIACTUBOCTSIMM MAcHBIB TPYHTiB 1 TipCBKHUX IOpif IHpH 6yI[1BHHI.ITB1 TipHUYKX
BHPOOOK, OyIiBeab Ta CNOpy] $I0BEPXHEBOTO KOMIUIEKCY, OCBOEHHI MiI3eMHOIO
IIPOCTOPY i reopecypcis..

3. T'eonoriuni ymMoBM %TBOpeHHsI TipCBKHMX MNOpiA Ta MiHepajiB y
BUIJIS/Il NPHUPOAHMX MiHEPAJIL#0 -CHPOBHHHHX 00'€KTIB:

3.1. Teonoriuna Gy10Ba [}dOBHII Ta PyJAOHOCHHX TEPUTOPiH, KapTyBaHHs,
po3pobiieHHs kiacHdikamiii - ra reoJoro-reHeTHYHUX MOJeNIed  yTBODEHHS
PYZOKOHTPOIIOIOUUX  CTPYKTYD; PO3pOOGJEHHS TreoNoridHuX  KiacHikauii
POLIOBUII] METaJeBUX Ta HEMETanBUX KOPUCHUX KOTIAJINH.



3.2. Po3pobnieHHs I BAOCXOHAJIEHHS METOJIB PO3BIAKA POJOBHIL YOPHUX,
KOJILOPOBUX, PIIKICHUX, pajiioarTHUBHHUX, OJaropoJHUX METaliB Ta IX CIOJNYK, a
TAKOX HeMeTaJleBUX KOPUCHHX KOTAJTHH.

4. HaykoBi npo6JjemMu 1¢iailskeHHs rigporeoJorii, inkeHepHol reoJorii,
XiMIYHOIO i MiHEpaJbHOI0 CK#aly, CTPYKTYPHO-TEKCTYPHHX Ta reoJIOriYHHX
0co0/IMBOCTEll MarMaTHYHHX, MeTaMOpP}iYHHX, MEeTACOMATHYHHX, OCATOBHX
ripcbKHX mopix i pya, nerposoris (meTrporeHe3uc), TEOPeTHIHI i MeTOAUYHI
NHTAHHS NAJe0HTONOoril Ta cTpaTHrpadii:

4.1. I'eodizuxa tBeproi 3emui # riapocdepu, dizuko-MaTeMaTHdHi MoJeni
reoPi3sMYHUX SIBUIL 1 TpoueciB, mpsMi ¥ oOepHEHi 3ajadi Teodi3uky,
iHTeprnpeTalis reoQisuUHUX JaHiX.

4.2. I'paBiTalliiiHe, TeryGBe, MOCTIHHE MAarHiTHe, e€JeKTpPOMAarHiTHE IOoJis
3eMJli; TepMOJMHAMiKa HAJp, PasiiOaKTHBHICTE 3eMili, saepHa reodizuka.

4.3. TeodizmuHa anaparypa Ta METOAM MOIIYKY KOPUCHHUX KOMAJIMH:
reoTepMivyHa, MarHiTo-, eleKTPo- | IPaBipoO3BiAKa, paXiOMETPis.

4.5. 3aKOHOM1pHOCT1 cpopmyBaHHS W posmoniny  MPUPOJHHMX |
eKCIUTyaTalliiHkX pecypeiB Mij3eMHMX BOA Ta ONTHMi3auidiHe [POTHO3YBAHHS
KiIbKICHOTO Ta IKICHOTO iX CKIIaAy.

4.6. [Ipo6iemu pamOHanbﬂoro BHKOPHCTaHHS I'€0JIOTIYHOIO CEpeIOBUINA Ta
3aXMCT TEPUTOPI# Biff HECTIPUATHUBUX IH)KEHEPHO-TEOJIOTTTHUX MPOIIECiB.

4.7. Tlerposorisi Ta eTpoipais KOHKPETHHX PETIOHIB, CTPYKTYPHHX 30H,
KOMIUIeKCiB, (opmaniii  Touso  (perioHaibHAa  METPOJIOTisA), CTPYKTYpPHO-
neTporpadiuHe KapTyBaHHs Ta 0i[IHKa SKOCTI MiHEpaJIbHOI CHPOBHHH.

4.8. Teonoro-ekOHOMi4Ha OLiHKa, MeTOAMYHe iH(popMalliiiie Ta MpaBoBe
3a0e3leueHHs] TeojJoropo3BiAyBalbHUX POOIT, KOMIUIEKCHOIO BHKOPHCTAaHHS H
OXOPOHHM HaJp, TEOEKOJIOris, MOB'A3aHOI 3 JiANbHICTIO MIHEPATIBHO CHPOBHHHOIO

KOMIIJIEKCY.
4.9. Teoperuyni i MeToq#4HI nutaHHs cTparurpadii, OlocTparurpadiyni,
JaitocTpaturpadivHi; = If*{)CTpaTI/II‘pa(bi‘{Hi, uKJIocTpaTirpadivHi,

ceiicMocTpaturpadivyHi, pajaioiz0TOMHI, MaJeoMarHiTHi, MageoceJUMEHTONOrYHI
JOCI1IKEHHSI.

4.10. BintBopenHs ¢i3uzo-reorpadiuHuXx yMOB Ha IOBepXHI 3emni Ha
pi3HHX eTanax ii iCTOPHUKO-Te0IGIYHOrO PO3BUTKY, 3B'SI30K 1 3aJIEXKHICTD €BOJIOLIT
nmaneoGiocepy Bil CyKyNHOre BIUIMBY €HIOTEHHHX Ta eK30T€HHHX (akKTopis,
reoJIOriYHUX MOAiH r06aNbHOrG i perioHaJbHOro XapakTepy.

5. HaykoBo-rexHiuui npodaemu CTBOpEHHH HOBHX
enepropecypco36eplramqnx, 4#KOJIOriYHO0e3MeYHHUX TEeXHOJIOTiIH BHA00YTKY
BYIJIEBOJAHIB 3 poaoBuiy HadTi i rasy i TexHiYHHX 3ac00iB OypiHHA HAPTOBHUX
i ra30BUX CBEP/JIOBHH:

5. 1 I'eonoris, rigporeonoris HAPTOBUX i Ta30BUX POJOBHIL, reoXiMis HahTH
i razy. ELI ‘

5.2. Jlitonoris Ta miTodaiiaNbHi YMOBH YTBOPEHHS Ha(TOra30HOCHMX
KOMILJIEKCIB, (hOpMYBaHHSI | pO3M ILEEHHS nopiz(-HOKpHmOK 1 KOJIEKTOPIB.

5.3. HadrorasonpoMucrnBa reojioTis, METOAM 1 CIOCOOM BUBYEHHS
Ha(TOBHX, Ta30BHX 1 Tra30KGHASHCATHUX POJNOBUIN 3a JaHUMH OypiHHA
CBEP/UIOBUH 1 pe3yJibTaTaMy reo:i3MyHIX AOCHIIKEHb.
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5.4. Po3BUTOK METOJIB I1DOEKTYBaHHsS PO3POOKK pOAOBHIL HaTH, rasy 1
BYT1JIbHUX TIIACTIB.

5.5 Enepropecypcoz6: piratoui, eKOJIOTIYHOOE3 ey Hi TEeXHOJIOTIT
301JIbILIEHHS TOTOYHUX B1IOOPIB 1adTH, ra3y i KOHIEHCaTy 3 POJOBHILL.

5.6. ®i3yuyHe | MaTeMuTHYHE MOJENOBaHHS (a30BUX [E€PETBOPEHb,
MPOLIECIB PyXy rasy, PiIIMHM | Ta30piAMHHMX CyMilllel Yy CBEpIJOBMHAX Ta
npoleciB MNiANOTOBKM NpOayKl:il, BumoOyTrol 3 poxoBumi HadTu 1 rasy, Ans
TPAHCIOPTYBaHHS CIIOKUBAYaM. *

5.7. ObnagHaHHs 1Jis €KciJTyaTtailii HaTOBHX, ra30BUX 1 Ta30KOHACHCATHUX
CBEPIJIOBHH, Ha()TO- | ra30MnpoBe:AiB Ta MPOMHUCIOBOIO MIATOTOBIISHHSA IPOLYKLIII.

5.8. Meroau 3axucTy HakKOJUIIHBOIO CepeAOBHILA IiJl Yac BUAOOYBaHHS
Ha(TH 1 ra3zy 3 MOPCHKUX POJOB} 1.

5.9. Teopis pyiHyBaHH: - TipCbKOI IOPOAM Ta ONTUMI3ALISL PEKUMHHUX
napaMmeTpiB OypiHHSI HAQTOBUX ) Ta30BUX CBEPIJIOBHH.

5.10. Po3pobneHHS HORAX TEXHONOTIM pO3KPUTTS | BUOPOOYBaHHSA
[IPOAYKTUBHUX MJIACTIB M1J] 4ac €:ypiHHS Ta iX OCBOEHHSI.

5.11: HaykoBo-TexHiuHi mpobieMd OYyIiBHUITBA TIOXUJIO-CKEPOBAHHUX,
ropuszonTanbHuX (I1C i I'C) Ta 6¢raToBubiHHX CBEPJIOBHH Ha Cy1li i Ha MOpi.

5.12. Metom i 3achOM TEXHIYHOI JIarHOCTUKM OypoBOro Ta
Ha(TOra30MpOMHUCIOBOI0O 00IanaHHA i IHCTPYMEHTY.

6. HaykoBo-TexHiuHi npobjieMd BHPOOHHUTBA 4YaBYHY Ta po3pobKa
CY4aCHHX TeXHOJIOTiii:

6.1. Po3pobka 1 BOOCKO!alleHHS TEXHONMOTIH BUPOOHUIITBA 3ali30pyIHOI
CHUPOBHHH, 3aJi30pyIHUX OOKOTHIIIB, arioMepary Ta OpUKETIB, y TOMY YMCIl 3
BIZIXOJIiB METalypriHHUX BUPOOIHILITB.

6.2. MaTemMaTuuHe MOZAEIIBAHHS JOMEHHOTO IPOIEeCy, METOIH | allrOPUTMHU
OMepaTUBHOTO YIPABIiHHS TEXH! JIOTYHAM PEKUMOM JOMEHHO] IJIaBKU.

6.3. Po3pobka HOBHX eHepro30epiraloynux TEXHOJOTiH BUIUIABKH 4YaBYHY B
JOMEHHHX Tedax.

6.4. JocnipkeHHs Bi3uKe-XiMIYHAX 3aKOHOMIPHOCTEH IpPOLIECiB BUILIABKH
YaByHY B JOMEHHHX fleyax Ta arnerarax piAkoha3zHoro BiJHOBICHHS 3aii3a.

6.5. Po3pobka HOBHX edeproe)eKTMBHUX CHOCOOIB OTpUMaHHS 3alliza
BHCOKOI SIKOCTi Ha OCHOBI (Di3HMK:+-XIMIYHHX JAOCHIDKEHB NPOLECIB B T€TEPOreHHUX
cucTemax.

7. HaykoBo - TexkhHHIi NpoGJileMH CTBOpPeHHS HOBITHIX Ta
YIOCKOHAJIEHHsl iCHYIOYMX ToXHOJIOTifi i YyCTaTKyBaHHsl AJs BHILIABKH,
no3aniyHoi 06poOKHU Ta po3JIHEAHHS CTAJI:

7.1. Jocaimxents $hi3suKo- XIMIYHMX Ta TEPMOOUHAMIYHMX 3aKOHOMIPHOCTEH
B3a€MOJIIT Ia30Bol, IITaKOBOI Ta “1eTaneBol ¢as.

7.2. HocnimkenHs: Gi3HK: -XIMIYHUX TIPOLECIB Y BOTHETPUBKINA (yTepisii
CTJICTNIABUIIBHUX arperartiB I 4 B3a€EMOAil MeTany 1 IJaKy 3 ejleMeHTaMu
BOTHETPUBIB. k

7.3. CtBopeHHs pecypcc :Oepiralodux TEXHOJOTIH BUIUIABKH, I103aliYHOI
00poOKHM Ta PO3JIMBAHHS CTadi F 1 6a3i HACKPI3HKUX MOjieNel mpoleciB i po3pobku
HOBHX pEareHTiB Ta TEXHOJIOTIH 'X 3aCTOCYBaHHA Ui padiHyBaHHs, JeryBaHHA Ta
MOIM(DiKyBaHHS 3al1i30BYyTJELEE X PO3ILIaBiB.
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7.4. CrtBOpeHHs {ryHIaMeHTaNbHOL T ApOJAMHAMIYHOT Teopii
CTaJIENIaBAJIbHUX [IPOLECIB Ha (:CHOBI TMOJI0XKEHb XBUIIBOBOI I'APOUHAMIKH.

7.5. JlochiixKeHHs Ta MOA&JIIOBaHHSI IPOLIECY 3HEBYTIIEIIOBAHHS METAJIEBUX
pO3II1aBiB MpH MPOAYBaHHI KUCHEM Ta BaKyyMyBaHHI, B TOMY YHCII METOJaMHU
HEepIBHOBAXXHOI TEPMOJHUHAMIKH.

7.6. Po3pobka HayKkOBUX :10JIOXKEHb ONTHUMI3allil TEXHOJIOTil KOHBEPTEPHOI
IIaBKY B yMOBax NMEPEeMIHHOI SK)CTi 1 BUTPAT UIMXTOBHUX MaTepialib.

7.7. Y 1O0CKOHaNIEHHs TEXHONOrii 0e3repepBHOro JUTTS TPYOHHX CTajieil Ta
CTajlel Ui COPTOBOTO MPOKATY.

8. HaykoBo-TexHiuHi FpoGJieMH BHPOOGHHLUTBA MeTaJiB, CHJiaBiB,
abpasMBHHMX, ByrjeubrpadiT¢BUX Ta IHIIMX HeOpraHiyHMUX MaTepiajis
€JIEKTPOTEPMIYHHUM CIOCOGOM:

8.1. Po3pobxa i nocnmimkeHHs e(heKTHBHHMX HAYKOBO-TEXHIYHMX pilI€Hb
M1ABUILEHHS SIKOCTI eJIEKTPOCTAS i IIHPOKOTO COPTAMEHTY.

8.2. BaockoHalleHHs TeXHOJIOTIYHUX CXeM BHIUIaBKH (epocCIuiaBiB, eHepro-
1 MaTtepiasio3bepexeHHs, MABHIUEHHS SKOCTI CIUIaBiB Ta TEXHIKO-€KOHOMIYHNX
NIOKa3HUKIB BUPOOHHMIITBA. ‘

8.3. Po3pobka Ta BIOCKHHANECHHS TEXHOJOTIYHUX CXeM palioHaJbHOro
BUKODUCTaHHs pecypciB OpyXTy Ta TEXHOT€HHHMX BIiAXOJIB IS BHPOOHHULITBA
KOJIbOPOBUX METAJIIB 13 3a0e3MeuHHIM MaJo- Ta 6€3BIIXOIHUX [IPOIIECIB.

8.4. TeopeTn4Hi OCHOBH 'fa TEXHOJOTIUHI CXeMH padiHyBaHHS KOJILOPOBUX
METaniB Ta CIUIABIiB, MOCHTIIKe&AHS MeXaHi3My JieryBaHHS Ta MOJH(iKyBaHHs
METAJIiB 1 CIUIaBiB Bij WIKiJIABUAX JOMIIIOK.

8.5. BrmockonaneHHs TexHoJjoOrii BHcoKoTeMiepaTypHoi (1250-2000°C)
00poOKM  BYITIEUEBHX MATEpi&TiB, AKi BHKOPMCTOBYIOTHCS [JISi BHTOTOBJIECHHS
rpadiToBux, ByrerpadiToBux BHPOGIB Ta eNEKTPOAHHMX MAacC EJIEKTPOAIB
PYAOBIZTHOBHHUX MEYei.

8.6. Pozpobxka i JTOCJTI PKEHHS TEXHOJIOTIT BUPOOHHULITBA
ATIOMIHIAKPEMHIOBUX KOMIUIEXCHUX CIUIaBiB 3 BHKOPHCTAHHSM BITYU3HIHOL
IITMHO3EMBMIIIYFO4Y0I CHPOBHUHH Ta TEXHOTEHHHX BiIXOIB.

8.7. ®Di3uKOo-XIMIYHI Ta MiHEpaJOTIdHI JOCTIKEHHS MapraHelbMICTA40l
CHPOBHMHHU HOBMX POJOBHI Ta pO3pO0Ka TEXHOJOrIYHUX CXEM iX paliOHAIbHOIO
BUKOPUCTAHHS.

8.8. O6nagHaHHS, napasMeTpd pPYIOBIJHOBHHX I€4YEH [J1s BHILIABKH
TEXHIYHOIO KPEMHIIO BHCOKOI YMCTOTH, HETPAJMILiiHI 3aco0u #oro padiHyBaHHS
IS OJIEPHKAHHSA COHAYHOrO KPEMHIIO.

9. HaykoBo-TexHi4yHi npabjeMu 00poOKH MeTaJIiB TUCKOM:

9.1. Teopis excriepuMeHTy B 00poOLi MeTaniB THCKOM, TeOpis MoaibHOCTI
MeTaJliB Ta MPOLIECiB.

9.2. ®izuuHe, MareMaTdHe Ta KOMII'IOTEPHE MOJEIIOBaHHs IPOLECIB
OMT. L

9.3. Po3pobka MeToliB MyiaCTUYHOI 0OpOOKH METajiB, IIPOLIECH Ta MALIAHK
06pOOKM THCKOM TOPOLIKOBHUX Té MOAPIOHEHUX MeTaJleBHX MaTepialis.

9.4. JlebexkTu MeTaneBuX #1Apo0iB, 3aKOHOMIPHOCTI IX YTBOPEHHS Ta METOAU
3arobiraHHs.
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IHACIIOPT
ceKuii 3a ¢paxoBuM HANPsAMOM 9 «OXOpPOHA HABKOJIHIIHbLOIO
- cepenosuuia» Haykosoi paau MOH

Cexuis 9 «Ox0opoHa HAEKOIMIIHBOTO CEPENOBMINA» BKJIOYAE HACTYIIHI
HANpPsIMA HAYKOBMX JIOCII/KEHE ¢ PO3pPO6OK:

1. BUBYeHHs1 aHTPONOres HUX 3MiH HABKOJIMIIHBOTO CePeIOBHILA:

1.1  AHTpomnoreHHe 3a0pyaHeHHs Oiochepn.

1.2 ®i3uune 3abpyaHer s 6iochepu.

1.3 HopmyBaHHS | METG, 1M BU3HAYEHHS BIACTUBOCTEHN 3a6py IHEHHS.

1.4 ExonoriyHui MOHITOPHUHT i AKiCTh MPUPOIHOTO CEPEIOBUIIIA.

1.5  JlecipykTHBHI 3MiHM TIPUPOJHOTO JaHAmadTy, NOBITPAHOIO Ta
BOJHOIO CepeoBHUIIA.

1.6  BuBYeHHS TIPUPOLHX JAHIOTIB.

1.7  BuBYeHHS 3MiH BHYYPIILIHIX i 30BHIIIHIX YMOB ITPOKUBaHHS JTIOJIHHH.

2. BuByeHHst HacJIAKIB kil aHTPONOreHHUX Ta NPHPOAHUX daKTOpiB Ha
JIIOAUHY TA €KOCHCTEMH:

2.1 Bnaus H‘aBKonHmHml‘o cepeoBHIIA Ha 3/I0POB’S JIIOJEH.

2.2 BnuivB Ha MOACTBO AHTPOINOTEHHUX MOpYILeHb Oiocdepu.

2.3  BnuuB 3a6py/HIOB@IBHUX PEUOBUH HA OPraHi3M JIOANHH.

2.4 Bnenudikud BIJIMBY TOKCHYHHAX AareHTIB Ha OpraHi3M JIIOAUHU |
MOACHKY MOMyNALi0; MeTaboisMy TOKCHYHHX areHTiB B OpPraHi3Mi.

2.5  Exotpodornorii. v

2.6  ExonoriuHo 6e3neusnx MPOLYKTIB XapuyBaHHS.

2.7  PaiioHanpHOTO Xap“yBaHHS.

2.8 Tenernuno Moau@iKoBaHKWX OPraHi3MiB.

2.9  MeToaiB BUBEIEHHS IIKiIJIMBUX PEYOBHUH 3 OPraHi3My JIOJUHH.

2.10. Exonori4soi TOKCHMKOIOTII.

2.11 BB 6ionorigynmy, XiMidHUX, (GI3UIHUX | TEMJIOBUX 3a0pyHEHb Ha
OKpeMi eJleMeHTH i (pyHKIiOHAT:Hi 38’ I3KH B €KOCHCTEMAX.

2.12 Bo3poOka TeOpeTUYHHX OCHOB, METOJIB Ta 3aCO0IB 3aXUCTY JIFOJUHU
Ta HaBKOJIMIIIHBOTO CepeJOBHUIIE BiJl HACIAKIB aHTPONOreHHO] Iii.

2.13 Po3pobka HayKOBHX OCHOB, MOJeNieH, MeTofiB Ta 3acobiB 3a
pi3HOBHMAAMH i (OpMaMi PEXHUMIB CHCTEMHOrO 36epeskeHHs O10JOrYHIX BUMIB Y
NIPUPOI Ta iX TIOMyJIALiH:

3. ExoJioriyna 6e3inexa armocdepH, rizpocdepu ta jirocdepu:

3.1 Pospobnenns cucreMH — exoyioriyHoi — 6e3meku  atMocdepw,
KOMILIEKCHOTO €KOJIOMYHOr0 MOHITOPUHTY W mpobiieM OXOpoHHM aTMocdepH,
rizpocepu Ta nitochepw.

3.2 HopmyBaHHs SKOCTi IOBITps, po3poOKa METO/IB 1 3aC00IB KOHTPOIIO
KOHIIEHTpaIlii 3a0pyIHIOBauiB B ATMOC(epl.

3.3  VYjpockoHaneHHs ICHYIOYMX 1 CTBOPEHHS HOBHX METOJIB 1 3acobiB
OYHUILICHHS TOBITPS. =

3.4  Y[OCKOHAJIEHHsA iCHYIOYHMX | CTBOPEHHs HOBHX METOMIB I 3aco0iB
OYMIIEHHS BOJIM, palliOHasbHe BHEKOPHCTAHHS BOJHUX PECypCiB.
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3.5 BuBuenns mosenilxu 3a0pynHeHb Y BOAOMMAaX Ta BIUIMB iX Ha
KUTTEJISUIBHICTD 1 300POB’S JII0;: HM.

3.6 Po3pobka HOpMaTH:HKX BHMOT JO SKOCTi BOJHM B 3aIEKHOCTI BiJ
XapakTepy BOZOBUKOPUCTAHHS,

3.7 JocmimxeHus, 0xepoHa Ta 30€pexeHHS NPUPOIHOIO CTeny y
30HaJIBHOMY aCIeKTi 3217'1»“'IIO'JliBap.:.¢HTHO} CUCTEMH NPUPOTOKOPUCTYBAHHS.

3.8 IIpoGnemu oxopoH: rigpocdepu, 3akoHonaBua 6aza Ykpainu.

3.9 BuBueHHs noBeliHiu 3a0pyHHEHb y JiTocdepi Ta BIUIMB IX Ha
3/10pPOB’S TIOAHHH.

3.10 BusueHHs npouecin CloxiMigyHOT TpaHchopMaliil peHoBHH Y IPYHTaX.

3.11 bionoriyauii KOHTPGITE i YHIPABJIHHS SKICTIO IPYHTIB.

4. bioekojoriuni acnHexTs yNPaBJaiHAA JCOTOCNOJaPYUM KOMILIEKCOM 3
YPaxyBaHHAM NPHPCAHUX TA ZHTPONOTCHHHUX GaKTOPIB:

4.1  Exosoriusuii MOHI{ODMHT CTaHy, NPOJYKTHBHOCTI Ta BHBUEHHs
TpaHchopManii- 6iop,i‘3H0'MaHi:1“}'{t;{ JiciB, 3e€NeHHX HacalKeHb B  yMOBax
aHTPONOTeHHOT [iii. ”

4.2 = Pospobnenss MeT'mlB Ta 3aco613 3aXMCTY JCIB Ta 3eIeHMX
HacaKeHb. , | S ,

4.3 JocnimxeHHs HpQG,@;‘eM‘BiﬂTBOpeHHH,;36ara‘I€HHH, HOPM JIIMITIB JIJIs
eKOJIOTIYHO 30ajiaHCOBAHOIO Bl*i;KOpI/ICTaHHﬂ OiopecypciB OXOPOHHOTO CTATyCy |
3HAYEHHSI. , ‘

5. Pospoﬁnenﬂsl METO,S%%B i 3axoniB 30epexeHHs TAa MOJIMIIEHHS
HABKOJIHUIHLOTO cepe}ms;im B iHTepecax CyCHibCTBAa 1l eKOMOTivHUX
cHCTeM: B ‘ ' S
-5 HpofrH03yBa‘HHﬂ 'emﬂoriqﬁoi' CHTyallil Ha piBHI perioHy, Jep:KaBH 3
OBTPYHTYBAHHAM HACIIAKIB [UTS 310POB'S HACETeHHS.

5.2 TlpoGneMu exonori4Hoi Oe3reKn 3a KPUTEPIsiMHU BIUIMBY HA 3/IOPOB's
HaceJIeHHSI. , L ,

5.3 OuiHka fAKOCTI HABKONUIUHLOIO CEPEOBUINA 1 BH3HAYEHHS PiBHA
CaMOOYMIIEHHS, EKOJOriYHOI MICTKOCTI Ta MeX PO3BUTKY pIi3HHX perioHis 3a
ririeHiUHMMHU TIOKA3HUKAMH | KpATEPLIMH. |

5.4  Po3pobneHHs MeLi4HMX OCHOB BHBYECHHS LHPKYJSLIT IIKIATHBHX
PEUOBHH y JOBKI/UI Ta MeTeiloNoril caHiTapHoi xXimil (XIMIKO-aHaNiTHYHMX
NOCIiXKEHE), BU3HAYSHHS pmmw 1A JIOAUHH # eKOJIOTYHUX CUCTEM.

5.5  Menuko-eKosioriun ROCHIIKEHHS HaCIiIKiB aBapm Ta KatacTpod.

5.6 Busnadenus puporugcis  Tpancdopmauii  XiMidHMUX  pedyoBMH Y
HABKOJIHIIHBEOMY CEPeHOBUILI.

5.7 Merojonoris  Ta  METORWKH XIMIKO-aHANITAYHUX  JOCIIIKEHD
AHTPOMOTNEHHUX MOMIOTAHTIR, caniTapHa XiMis.

5.8 KinbkicHe Ta AKiCH! BHBYEHHs €K30T€HHOIO H €HIOTNeHHOI'O CUHTE3Y
TOKCHYHHX PEHOBHH i3 IXHIX TOTCpeHUKIB.

6. OGrpynTyBanus TEO[¢TH THHX OCHOB OIIHOK TE€XHOIE€HHOI0 PU3HUKY,
po3poGJieHHsi Ta MNolyK 3 i JIONOMOr010 ONTHMAJLHAX (OPM ynpaBJlins
€K0JI0riYHOI0 Ge3neKoln:
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6.1 ~ Po3pobka TeOpeTHYHMX OCHOB OLIHKHM TEXHOTEHHOTO PHU3HKY
CTBOPIOBAHUX €KOJIOTIYHO HeOEe3NeYHUMM TEeXHOJOrIMHUMK IpouecaMH Ta

yCTaTKyBaHHSIM. ,
6.2 Pospobka  ontiManbHUX  (OPM  YNpPaBIiHHA  €KOJOTIYHO
HeGe3NeYHMMH TEXHONOTIYHMNMY! fIPOLIECAMH Ta yCTATKYBaHHSIM.
6.3 OO6rpyHTYBaHHS HayKOBHX 3aCaJl CO30TEXHIYHOI'O MEHE/KMEHTY,

CTBOPEHHsI TeHeTHYHMX OaHKiB, OIiOKOJeKLiH, peHarypaiizalii, pernarpiaiii,
pO3CeNleHHs, peiHTPOAYKIliT, peakmiMaTn3ailii, peabimiTamil piIKiCHUX i 3HUKaIOUHX
BUJIB. I

7. Po3po6JieHHsl HAYKOBHX METOMIB A0CJiIMKEeHHs KOMILIEKCHOT OLIHKH
TAa NPOrHO3YBaHHS BIUIHBY TEXHOrE€HHOrO 3a0pyAHEHHsI HAa HABKOJMIUHE
cepeloBHUIE H JIOJHHY:

7.1 Po3pobieHHs HAyKOBYX METO/iB MOHITOPHUHTY €KOJIOTIYHOI CUTYyaIlil.

7.2 Po3po0sieHHs HayKO®UX METOJIB MNPOTHO3YBaHHS CTYNEHIO BIUIMBY
TEXHOT€HHOTO 3a0py/AHEHHs Ha HABKOJIUIITHE CEPEHOBHILE.

7.3 Po3pobaéHHS HAyKOBHX METONIB BH3HAYeHHA CTYIEHIO BILIHBY
TE€XHOT€HHOT0 3a0pyAHEHHS Ha HABKOJIMIIIHE CEpeIOBUILIE.

7.4 Po3pobiieHHS HayKOBMX METOJIB BU3HAUEHHS TI'PAHUYHO JOIyCTHUMHX
HOPM TEXHOTE€HHOTr'0 3a0py HEHHS.

8. YaockoHajieHHsl HasiIBHUX, CTBOPEHHS HOBHX, €KOJIONYHO 6e3neuHux
TEXHOJIOTIYHUX NpoueciB Ta yETaTKYBaHHS, 110 3a0e3NedyloTh pauionajibHe
BHKOPHMCTAHHS NPHPOAHUX P#CYPCiB, J0AeP:KAHHS HOPMATHBIB LIKIAJIHBHX
BILIMBIB HA I0BKIJIJINAL

8.1  Pospobka " HOBUX TEXHOJIONIYHHUX  TIPOILIECIB, palioHallbHe
BUKOPHUCTaHHS PECYpPCiB, Ge3BIDIOMHI TA MAJOBIIXOHI TEXHOJOTI], pekymnepailisi i
yTUJII3allis BIIXOAIB Ta KOMIUIeK:Ha rmepepobKa CHpOBUHH.

8.2 ' Ekonoriunuii ayIuy i eKcrepTusa.

8.3  ExosoriuyHuili MeHe #:KMeHT.

8.4  Exonori4yHuit MapKeTHHT.

8.5  Exonoriuna fmacnopsu3aiis miapUeMCTB.

9. BuB4yeHHS eKO0JIOTIYKNDI O00CTAHOBKH HABKOJI0O AaTOMHHX, TelJIOBHUX
eNeKTPOCTaHUil, ripHU4YOBHAOOYBHMX MiANPHEMCTB, IHIIHX Hebe3neyHHX
00'exTiB; OOIpyHTYBaHHsi ¥ 3JiCHEHHs 3aXOMiB Ul HOJIMIUEHHS L€
00CTAHOBKH: r |

9.1 HakonuiiHe cepenozemmf B MeXaX CaHITapHO-3aXUCHOI 30HM Ta 30HHU
cnioctepexxerts AEC, B ToMy uwciti, aTMoc(epHe MOBITpS, MOBEPXHEBI 1 MiA3EMHI
BOJM, TPYHTH. :

9.2 'Jxepena HaaXOMKeHHA 3a0pyAHIOIOYHX DPEYOBHH B  pe3yJbTaTi
OCHOBHOI AianbHocTi AEC.

9.3 Po3MimeHHs palioak*MBHUX BIIXOIIB.

9.4 Ty BUAW MiSUIBHOCT! HA ATOMHMX CTaHISIX, 34aTHi MaTH npsiMuii abo
HETIPSIMUH BIUIUB HA HABKOJIUIIHE CEPEIOBHILE.

9.5 IlonepenskeHHs MOXUBOCTI HeraTuBHOro BBy AEC Ha J0BKiLIS Ta
HaceJIeHHS. S
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9.6 He6e3nef{Hi JUKepela aHTPOTIOTeHHOTO BIUIMBY Ha AOBKULISA, B TOMY
YHUCJIi, TEIUIOBI \eHeI:(TpOCTaHIIﬁ, BAPOOHMYI  00’€KTH, aBTOTPAHCIOPTHI
NiANpUEMCTBA, arPOMPOMHUCIIOB] Xa3saHCTBA, PEMOHTHO-Oy IiBEBHI LieXa.

10. Po3pobiieHHst cHcTeM €eKOJIONIYHOr0 MOHITOPHMHIY H TEXHOTeHHO-
€KO0JIOTiYHOI (e3neKkHn perioniB. okpeMHuX ekocucrem. 3axoan crabinizauii Ta
noJlinleHHs CTaHy J0BKIJJIA:

10.1 HakonuyeHnHs, cHc¢TeMaTH3allid Ta aHaji3 iH¢opmauili npo cTaH
HaBKOJIMIIHBOTO CEPEOBUILIA.

10.2  Amnaui3 IpHYWH 3Mili CTaHy AOBKIJIISL.

10.3 AmnHanmiz gonycTMMuxXx 3MIiH Ta HaBaHTaXeHb Ha HaBKOJUIIHE
CEpelOBHILE.

10.4 BusueHHs METPOJOTIYHMX ACTIEKTIB MOHITOPUHTY JOBKIJIS.

10.5 BwuBuenHs crenu(Giky €KOJOTIYHOTO MOHITOPUHIY KOMITOHEHTIB
JOBKUIIS 1 rayiy3ed JI0ICHKOT i #IbHOCTI.

10.6 BuBYEHHS COLiaNIBEO-€KOHOMIYHOTO MOHITOPHHIY Ta MOHITODHHIY
eKOJIOTYHO]1 TIOJIITH

10.7  Awnaniz'HasBHUX pezepBiB 6iocdepH.

11. OG6rpyHTyBaHHsT HayKOBHX 3acax Oe3neyHoro BHAO0OyBaHHS,
30epiranHsa, TexHoJoriii mnepepoOKH, TPaHCNOPTYBAaHHHA, 3aXOpPOHEHHH,
3HEUIKOJKeHHs  palioaKTMBHHX Ta  IHIIMX IIKIAJTHBHX  PE4YOBHH.
Po3poGieHHsi, BAOCKOHAJIEHHS: METOAIB KOHTPOJIO Ta 3aXOAiB 3aXMCTY BijJ
palioaKTHBHMX Ta IHIUMX WIKIZJIMBUX PEYOBHH:

11.1 BuBuenHs pagioekojioriuaux npobinem  OGiocdepu, arpochepu,
miTocdepu i rizpochepw.

11.2 Po3pobiteHHs MeTOMiB KOHTPOJIIO €KOJOTIYHOI CUTyallll Ha TepUTOpil
aTOMHUX CTaHIIH;

11.3 Po3pobiieHHsT HOBMX METOAIB BHIIYYEHHS Ta  3HEIIKOJKEHHS
PafioaKTUBHUX METaJliB 3 BOJHUY CEPEIOBUIII, rpyHTiB Ta MOBITPSI.

I1. 4PO3pO6HeHHﬂ HOBUX METOHIB MOHlTOpHHFy eKOJIOriyHOol cuTyalii Ha
TEPUTOPIT  IIKIATHBHX BI/IpO6HI/IHTB 30KpeMa XIMI4HOi, MeTalypriiHol Ta
(hapMalleBTUUHOI TPOMHCIIOBOCT.

11.5 YTHJIBam;I 1 nepepofmeHHﬂ HpOMI/ICJIOBI/IX BIZIXO/IB.

11.6 Exonoriuta KOHBEPCist aHTPOITOTE€HHOT JIiSTTBHOCTI.

11.7 Exonorizanist BUpOOHHLITBA i «3€JIeHI» TEXHOJIOTI].

11.8 Paniauiitiiii MOHITGPUHT arpoOiOLeHO3iB, pajlaliifHUN KOHTpPOJb
NPOAYKIIi arpolpoOMHUCIOBOro KOMIUIEKCY Ha 3a0pyJHEHMX paJioHyK/iJamu
TepuTopifx Ykpainu, pagiamiiiHa Ge3nexa ciTbCEKOrOCIOAApPCHKIX BHPOGHUIITB.

12. MocainskeHHs BIJWBY TeXHOreHHO HeGe3nedyHuX oG'exkTiB Ha
HABKOJIHIIHE cepeAoBHINe, 00I'DYHTYBAHHSI TEOPETHYHHX | NPAKTHYHHUX 3acajl
BHBeEeHHsI iX i3 ekcmayaTauii:

12.1 Po3po6ka MeTOAiB AOCIHIUKEHHS BIIMBY TEXHOTEHHO HeOe3MeyHMX
00'€KTIB (ATOMHHUX, TETIJIOBUX eNEKTPOCTAHIIIH, NPHUYO-BUI00YBHUX MiATIPHEMCTB
Ta IHIIUX) Ha IOBKLJLIA.

12.2° O6rpyHTyBaHHS T2OPETHYHHMX 3acaJl BHBEJIEHHS  TEXHOTE€HHO
HeOe3neunnx 00'eKTiB i3 excruTyaTanii.




45

12.3 Pospobka npammmx 3aqaz[ BUBEJIEHHA TEXHOT€HHO HebGe3MmeuHHuX
00'€KTIB i3 eKCIUTyaTallil.

12.4 Po3pobka 3axomiB 3 peaOimitamii 3a0pyJHEHUX 3eMelb, po3pobKa
HAyKOBO OOIDYHTOBAHMX 3aXOJ:B 3 METOIO IIOBEPHEHHs 30HM BiUy)KEHHS MO
roCMoAapCHKOTO BUKOPHCTAHHS.

13. Po3paxyHKH Ta HayKoBe OOIPDYHTyBaHHSl [OIYCTHMHX piBHIiB
BIUIMBY TEXHOreHHOI [isVIb#OCTI Ha CHOPYAH Pi3HOro nNpH3HAYEHH I,
CTBOPEHHS YMOB HajiiiHol Oe3mexkH KHUTTH Ta JifJABHOCTI JIOJUHH,

BPAaxoBYIOUM KPHTHYHI cuTvyauii, o MOKYTh BHMHHKATH HiJ 4ac
TEXHOIeHHHX aBapiil YH NPUPEIHHX KaTacTpod:
13.1 HayxoBe  oOIpyHTYBaHHS Ta  pO3pOONEHHS  ONTHMAJIBHOL

CTPYKTYPH pO3MIIIEHHS TEeXHOGIeHHO: Oe3NMeyHuX Ta JIKBigamil TeXHOreHHO
Hebe3neuHnx o0'eKTiB Ha TepUTOPIl YKpalHu.

13.2 P0o3po0ieHHa TEOPETUYHMX MOJENed MOBEeNiHKH IOl Mij 4ac
TeXHOTEHHHMX aBapilt U APUPOIEUX KaTacTpod.

13.3 Po3pobineHHs  HOBUX CHCTeM  macmopTu3alii  IUKIJJIHBHX
MiIPHEMCTB. '

13.4 ExosorivHi acleKTH BiiChKOBO-IIPOMHCIIOBOTIO KOMILIEKCY.

HACHIOPT
cemm 3a ¢paxoBum HanpsimoMm 10 «MEXAHIKA)>»
Haykosoi paan MOH

Cexkuis 10 «Mexanuca» BKJTIOYAE HACTYITHI HAMPAMU HAYKOBUX JOC/IIKEHB
1 po3poboK: 1y

1.  MaremarTnusi npofiemu Mexaﬂixu:

1.1. Po3BHTOK MaTeMaTHWMHO OOTPYHTOBaHHX BapiallitHUX MNIAXOMAIB st
CTBOPEHHsI CKIHYEHOBHMIDHMX HENIHIMHMX MaTeMaTHMYHUX  MOJelNel, 1110
ONMUCYylOTh (i3W4HI TPOLECH B CKIaJHUX AMHAMIYHHUX CHCTEMaxX TMIIy ra3o- Ta
Ha(TOBHMX TaHKepiB, JTiTAbHUX arapariB, BOLO- Ta ra30CXOBMIL, TOLIO.

1.2. Pospobka MaTeMaTH$HUX MOJelied Ta aHaNIITHKO-YMCIOBHX METOMIB
JOCHIIKEHHS 1 OomTHMI3allil MexaHiYHOI TOBEMIHKH TLT 3 ypaxyBaHHSM BIUIHBY
TMOJIiB Pi3HOI (i3rUHOT MPUPOAH Fa Ae(EKTIB.

1.3. locnizokeHHs B raitysi IMHaMiKK Ta MITHOCTI pOOOTOTEXHIYHHX CHCTEM.

2. Hpoﬁ.newm Mexaﬂmm i 3aco0u iX BHpiMIEHHS I3 BHKOPHCTAHHAM
KOMII’ IOTepHHX TeXHOJIOFlﬂ.

2.1. Po3poGka: MeTonis, iHQOpMAUiMHUX TEXHOJIOTIH, OGYMCTIOBATLHNX
AJITOPUTMIB 1 ITPOLIEAYp A YUCEIBHOTO PO3B’A3aHHs PAaKTHYHUX 3a/ay :

2.1.1 Mexanixu neOpMiBHOTO TBEPIOTO Tija.

2.1.2 MexaHiKu pyHHYBaFH.

2.1.3 EylllBeJIBHOI MeXaHiKH.

2.1.4 Jlunamiky i MiLIHOCT: MaIllUH.

2.1.5 MexaHiKH piTUHM, T#3y Ta [JIa3MHU.

2.2. Po3po6Kkd KOMIT'IOTepHUX 3ac00iB Ta CUCTEM JUISL MOHITOPHMHIY I aHalli3y
MeXaHIYHHAX MpOLECIB, BU3HAY¢HHA IapaMeTpiB Ta JIarHOCTHKHM MEXaHIYHOIo
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CTaHy TEXHIYHUX CHCTEM Ta 00'€xTiB.

2.3. Pozpobka 1 peanizamisi HaBYAILHUX TNpoTrpaM Ta oOpraHizailis
HaBYAJILHOTO TIPOLECY i3 3aCTOLYBAaHHSAM CydacHUX iH(MOPMAIliiHMX TeXHOJIOri
(nucTaHUilHe HaBYaHHA, KOMI'IOTEPHE TECTYBaHHS Ta iH.) S BHBYEHH:
HaBYaJbHUX JUCLHUILUIIH, MOE-SM3aHUX 13 po3B’ﬂ3aHH;1M 3a7ad  MeXaHIKU
(TeoperuyHa i OyliBenbHA MeXaHiKa, OMp MaTepianis Ta iH.).

3. 3araabhi npoﬁﬂemu MeXaHIKH: CTBOPEHHS HOBHUX Ta YTOUHEHHS
iCHYIO4MX TeOpill 1 3aKOHOMIPHGCTEN I OMHCY Iepebiry MexaHiuHHX NpOLeciB
Ta po3pobka METOAMK PO3B’A3aHiis 38124 HACTYITHUX PO3/iJTiB MeEXaHiKH:

3.1. Mexanika ae(OpMiBHGIO TBEPOTO Tijia:

3.1.1. ®ynnamenTtanbHi THOOIEMH Teopil NMPYKHOCTI, €IEKTPONPYKHOCTI,
TEOpil MIACTUYHOCTI | MOB3Y4OCTl, B TOMY YHCII NPU reOMETPUYHO-HENIHIHHOMY
nehopMyBaHHI.

3.1.2. Merogu p03paxyHKv Ta JOCIi/PKEHHSA HampyXeHo- AedOopMOBAHOIO
CTaHy, y TOMY YHCIIi; IpH HassBHOLTI Ae(eKTiB pi3HOro MOXOKEHHS;

3.1.3. MeTony OWIHKM 7TEXHIYHOTO CTaHy Ta 3alMIIKOBOIO pPecypey
MaTepiasiB | KOHCTPYKLUiH 1Ipy TpMBailil eKCIIyaTalii.

3.1.4. MeToau OLiHKH TEX#iYHOTO CTaHy Ta HECY4Ol 3JaTHOCTI MaTepialiB i
KOHCTPYKIli}i B EKCTPEMATIbHAX YMOBAX HABAHTAXKEHb.

3.1.5. MexaHika pyHHyBaiHs Ta KpUTEPii TPAHUYHOTO CTaHY.

3.1.6. MexaHika KOMIIO3HTHAX MATepialliB, BKIIOYAOYH HAHOKOMITO3HTH,

3.1.7. MexaHika ' B3aeMoOAii IOJiB PI3HOrO MOXOMKEHHs B MaTepianax i
efleMeHTaxX KOHCTPYKIIM.

3.1.8. Teopist i MeTOM OGMIIKEHHS 3aJja4 KOHTAKTHOI B3aeMO/Iii, IpoLieciB
TEpTS | 3HONIYBaHHS. :

3.1.9. Heknacuusi Hp06n€@MI/I MEXaHIKA TOHKOCTIHHMX CHUCTEM (IJIACTMHH
Ta 00OJIOHKH ). ‘)

3.1.10. KOJII/IBaHHH MeXaHiHUX CHCTEM, XBHJIBOBI Ta BiOpalliiiHi poLecH;

3.2. MexaHika piidHH, ras3y Ta [Ia3MH:

3.2.1. 3aKOHOMIPHOCTI B3@€EMOJIl TUI 3 PIAUHOK MpU HAJ3BYKOBHUX
WIBUAKOCTSX PyXY Ta METOIM YTIPABIIHHS TaKUMH PyXaMH.

3.2.2. MexaHika 'B3a€M01:[i¥’I{e(bopMiBHHx TBEPAMX TiJI, pIAMHHU Ta rasy.

3.2.3. Mexanika B3a€MOJIif TBEPJIOTO Tila 3 iOHI30BAHWM CEPENOBHMLIEM Ta
eJIeKTpOMaI“HlTHI/IM noyem.

3.2.4. BI/IHBJIGHHH 3aKOHé@MlpHOCTeI/I TypOYIEHTHUX Teuild CTUCIHBOI I
HECTUCIMBOI piUHU npu Ha#BHOCTI TiOpOAMHaMiyHOI KaBiTalll Ta BIIPUBY
MTOTOKY. .

3.3.  3arambHa MexaHiKa: |

3.3.1. Jlunamika,  CTIHKiCih 1 ONTHMI3AIlisl B3AEMOMAIIOYUX JUCKPETHO-
KOHTHHYaIbHHX MEXaH{YHUX CHCTEM.

3.3.2. Jlunamika pyxXy KOCMIYHHX MEXaHIYHUX CHUCTEM.

3.4. Mexanika rpyHTm i FlpCBKI/IX TTOPII;

3.4.1. (l)opMyBaHHﬂ 1 eBOJE%OLIIH HarpyXeHo-1e(hOpPMOBAHOTO CTaHy MacHBIB
MipCBKHX TOPIA NPH BIANPALIOBaHH] POXOBHIL KOPHCHUX KOTIAJIMH.

3.4.2. MeToau HOCHIKeB#s | IPOrHO3YBaHHS HAIpyXeHO-1eGopMOBaHOro
CTaHy MaCMBiB IipChKHX TIOPi.
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3.5. MexaHnika paKeTHO*»KOCMquOI Ta aBiallifHOI TEXHIKW 1 HazeMHUX
TPAHCIIOPTHUX CHUCTEM:

3.5.2. lunamika BiOpO34XUCHUX CHCTEeM OO0'€KTIB PaKeTHO-KOCMIYHOI
TEXHIKH 1 Ha3eMHHX TPaHCTIOPTHUX 3aco0iB.

3.5.3. MexaHika MardiTon: 2BITYIOUOTO Ta IHIIWX HOBUX 1 HETPaAMLIHHUX
TPAHCIIOPTHUX CUCTEM.

3.5.4 TIpoGnemMu onucy HMHAMIUYHHX TPOLECiB i BU3HAYCHHS HAIPYXEHO-
Ne(OPMOBAHOIO CTAHY BITPOEHEHTETUUHUX CHCTEM.

4. JAunamika Ta MinsicTh MarepiajiB, 3'€AHAHb Ta KOHCTPYKUIH:
CTBOPEHHsSI HOBHMX Ta YTOYHEKHs ICHYIOYMX TeOpid 1 3aKOHOMIpHOCTEH Juisi
JOCIIJKEHHS  JAMHAMIYHUX »ﬂﬂpoueciB B CHEPreTUYHUX, TEXHOJIOTIYHMX,
TPAHCIMOPTHUX Ta IHHIMX MaliMHaX, MPOIEeCiB Ta HaIlpyXeHO-Ae()OpMOBAHOTO
CTaHy 1 MpujiaJlax 1 anaparax, CYBOPEHHS PO3PaXyHKOBUX Ta €KCTIEPUMEHTallbHUX
METOLIB OUIHKHM iX KOHCTPYKIGHHOI MIIHOCTI, JOBrOBIYHOCTI Ta HaAiKHOCTI Ha
CTaflsIX NPOEKTyBaHHs, BUpOOHMITBA 1 eKcIuTyaTallil, 30KkpeMa:

4.1. TlpoGneM# mpuUKNagHe| Teopu KOJIUBaHb.

4.2. TIpobiiemur pUKIaAHOT TEOPIT IPYKHOCTI.

4.3. TIpobnemy npuKiIagHe] TEOpii MIACTUYHOCTI 1 MOB3y4YOCTI, B TOMY YMCIli
i3 ypaxyBaHHSIM HEIOCKOHAJIOCTEH MaTepiaiy.

4.4. Meromy ' NOCHi[)KEWHS Ta pO3PaxXyHKy [AWHAMi4HHAX MPOLECIB Yy
MallIMHax, MpUlafax 1 arnaparax.

4.5. Teopis i MeTomW 3a¥dCTy MalldH, TNPWIAJLIB 1 amapaTypd, a TaKox
orieparopa BiJ yaapiB i BiOpawiii.

4.6. KoHCTpyKuiiiHa M#HICTH MAallIMH, TpWIAAiB 1 amaparypu Ipu
CTATUYHUX, HUKIIYHUX 1 JUHAMI¥HUX HAaBaHTAKEHHIX.

4.7. Teopisi MEXaHIYHO] H41ilfHOCTi Ta JOBIOBIYHOCTI MaILIMH i TIPHNIAAIB.

4.8. ExcriepEMeHTaIbHI MeTOm i 3aco0M JOCHIIHKEHb MILHOCTI MAllIUH,
NpUNaziB i anapatypu.

i

o MNACIIOPT
cekuii 3a paxoBum Hanpsamom 11 «MamunnoOyayBanHa»
~ Hayxosoi pagu MOH

Cekuis 11 «MammHOOYyAyBaHHS» BKJIIOYA€ HACTYIHI HAIpsIMU HAyKOBHX
JOCIIDKEHB | po3poBoK:

1. MauiHHO3HABCTBO:

1.1. ®yHaaMeHTanbH] IPOHIeMH MAIIMHO3HABCTBA.

1.2. Ipuxnansi npobneMy MalIMHO3HABCTBA.

1.3. HayxoBi 3aBHaHHS pO3paxyHKiB, MPOEKTYBaHHA Ta BUIPOOYBaHb
JeTanedl MallMH, MeXaHi3MiB. MAaIUMHHHMX arperaTiB, MalIHH-aBTOMATiB |
aBTOMATHYHUX JIiHIH.

2. Teprs Ta 3homysaﬂmﬁvMamnﬂz

2.1. Po3spoGieHHs MeTG({iB MHpPOBENEHHS BI/IHpO6yBaHB Ha TepTd Ta
3HOIUYBaHHs yCTAaTKyBaHHsi, HBHUMNPOOYBAJBHMX CTEHIIB 1 TpUOOMETPUUHMX
KOMIIJIEKCIB. \
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2.2. JlocnipKeHHsT TpUOGTEXHIYHUX acCleKTiB (POPMOYTBOPEHHS IeTaiel,
00poOka MaTepianiB pyiiHiBHUM# Ta Ae(POPMYIOYHMH CIIOCOOAMH.

2.3. KoHcTpyroBaHHS BYy3:iiB TepTs, CHCTEM 3MallleHHsS Ta IX ONTHMi3aLlis,
METO/IU PO3PaxyHKY By3JiB TepTs, iX HaAiHHICTb.

2.4, JlocmigxeHHS TPOLESiB, KOTPI CaMOOPraHi3yloThes NpH (BppHKLiiHiH
B32€MOJil B TPUOOJIOTIUHIN CHCTEM.

2.5. Po3pobneHHs MeTomis i obnamHaHHs [us 3abe3redeHHs HEOGXiMHMX
TPHUOOTEXHIYHUX BIACTUBOCTEH FI0BEPXOHD TEPTS 3aB/SKH 3MII[HIOIOYOMY BILIUBY
1 HAHECEHHIO MIOKPUTTIB Ta JOCTIKEHHS iX TPHOONOriYHIUX XapaKTEPUCTHK.

3. TexnoJorisi MalIMHOOYAYBaHHSA Ta NPUNAR00YyIyBaAHHS

3.1. OcHOBM TIpOEKTYBEHHSA IPOIPECHBHUX TEXHOJOTIYHUX IIPOIIECIB
BUTOTOBJIEHHS IeTaJIEH | CKa/laiHs MAIllFH Ta TPHJIA/IIB.

3.2. IndopMauiiini cucteMd i TeXHONOril MIATPAMKH >KUTTEBOTO [HKILY
BHpoOy B MalllnHOOY AyBaHHi Ta 1ipriIano0yayBaHHi.

3.3.  TexHONOrUHI OCHOBM (POPMYBAHHS TOUHOCTI M SKOCTI [OBEPXOHb
feTaneldl MalIvH Ta fipunais. MéToau ypasliHHS TOYHICTIO H AKiCTIO 06po6KH Ta
CK/IaJlaHHs BUPOOIB.

3.4. MexaHi3ailis Ta aBTGMaTH3allis NPOLIECiB BUPOOHUITBA. TeXHOMOTIHI
Mpo6aeMH THY4YKOIO M aBTOMaTH30BaHOTO BUPOOHHUIITBA.

3.5. KoHTpoib, ymupaBmisHs Ta JIIarHOCTUKA TEXHOJOTIYHMX CHCTEM.
[punamgu ¥ obnagHaHHS CHCTEM TeCTOBOI Ta (YHKIIOHANBHOI IIarHOCTHUKH
TEXHOJIOTTYHHUX IIPOLECIB I CHCTEM.

3.6. TexHosorii MikpoobpoOku Ta MIKpPOCKIAJaHHsS, HaHOTEXHOJOTII B
MaiMHoOyyBaHHI Ta punagotyayBaHHI.

3.7. TexHonorii pelIHXKUHIPUHTY B MamuHOOy TyBaHHI Ta
NpHIaL00Yy KyBaHHi. |

3.8. AquTHBHI TexHONOTII* MalMHOOYIyBaHHI Ta MPUIaJo0yayBaHHI.

4. lIpouecu MexaHiYHOi 6OpPOOKH, BepcTaTH TA IHCTPYMEHTH:

4.1. Mexaniuga oOpoGka wMartepianiB. Teopis pizaHHA MaTepianis.
MartemaTuyse i KOMIT IOTEPHEM( IeIOBaHHS TPOLIECIB MEXaHIYHOI 0OpOOKH.

42. Teopis MNpoexTysaHHs  BepcTaTiB Ta  IHCTPYMEHTIB Ul
MaTepianooOpoOKH. -

4.3. Tlpaue3faTHiCTh IHCTPYMEHTIB 13 HOBHX MatepianiB. ObGnaaHaHHs
IHCTPYMEHTAJIBHOT'O BUPOOHHLTHA.

4.4. JliarHocTyBaHHs [poieciB MexaHidHOI 00pobku, poboTH BepcTaTiB Ta
incrpymenTi. HagifiHicTe Ta 8i06pOCTIMKICTs MpOLECiB MeXaHIYHOI 00poOKH,
BEPCTATIB Ta IHCTPYMEHTIB.

4.5. CucTeMu aBTOMATU30#AHOTO TIPOEKTYBaHHS BEPCTATiB Ta IHCTPYMEHTIB.

4.6. MexatpoHHi Ta poOOTH30BaHi CUCTEMH 1 KOMILIEKCH.

4.7. Anutusui TIpoliecH i oHIagHaHHS I X pealtizalii.

5. llpouecu Ta MaIMHH FHPOOKH THCKOM:

5.1. Teopist o6poOKH MeTa:1iB TUCKOM.

5.2. TexHOOTs JTHCTOBOI® ITaMIlyBaHHs, OCHAIIEHHA Ta 0018 IHaHHS.

5.3. Texnonoris 06'eMHoOr® MITaMITyBaHHS Ta BUAABIIOBAHHSA, OCHAILIEHHS Ta
o6nagHaHHS. '
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5.4. Po3pobsieHHs KOBalibChKO-IITAMITYBaJbHOrO OOJaJHAaHHSA, 30KpeMa
MAalIMHU Ta yCTaHOBOK A7 OOPOHKH METAIB IMITyIbCHUM THCKOM.

5.5. TexHonoris oOpoOKM  MeTajliB  BHCOKOEHEPIeTMYHHMHU  Ta
BUCOKOIIBUAKICHUMHK MeToiam#  (BUOYXOM, BHCOKOBOJIBTHHUM  IMITYJIbCHUM
PO3PAZIOM, MATHITHHMM TOJIEM i T. iH.), OCHAIIIEHHS Ta 00NaJHaAHHS.

5.6. Texnonoris 06poGKM THCKOM TIOPOIUKOBHMX, KOMIIO3MULIAHUX i
OpiGHOIUCTIEPCHUX MaTepiaiiB, ¢CHAILEHHS Ta 00JaIHaHHS.

5.7. TexHoJoTii MOBEPXHEBOTO MJIACTHYHOrO Ae(GOpMYyBaHHS Ta CTBOPEHHS
rPaflieHTHUX CTPYKTYp MATEPIaNiB 1Jisl KOHCTPYKIIi.

5.8. MeTou KOMIT YOTEPH30BAHOTO, QaHAITUYHOIO Ta €KCIIEPUMEHTAIILHOTO
JOCHIKEHHS Ta PO3paxyHKH NpieciB 00poOKH MaTepiaiB THCKOM, OCHAlLlEHHS
Ta oONamHaHHs.

5.9. Metoau nocnifKeHHs;, pO3paxyHKy Ta ONTHMI3allii 3aco0iB MexaHizallii
Ta aBTOMAaTH3allii 1 06pOOKH METalliB THCKOM.

5.10. [JocnimxeHHs BIJI¥BY KOHTAaKTHOTO TepTsS HA YMOBH peaitizamil
npouecis  00poOku - MaTepiaiz: TUCKOM, PO3POOJIEHHS METOAIB PO3PaXyHKY
TNIPOLECIB 3MaILEHH, |

5.11. NocnimkeHHs BIUIUBY PeXXHMIB HonepenHboi 0OpoOKH Ta mapamerpis
BUXiZIHOI 3aroTOBKM Ha TEXHGJIOTIYHY CIaJKOBICTh BJAcCTHBOCTEH 1 SKICTb
npoayKUii 06poOKu MaTepiaiB THCKOM.

6. 3papioBaHH# Ta cNOpijHEH] NpolecH i TEXHOJOTII:

6.1. TeopeTuyHi OCHOBM MpOLIECIB 3BApIOBaHHSA M IHIIKUX CIOPIAHEHHX
IpoLECiB i- TexHonoriH. MojensBanus Qi3UYHUX 1 XIMIYHKMX SBUIL TIPH YTBOPEHHI
HEPO3'€MHUX 3'€/THAHb | HAHECEHH] TTOKPUTTS.

6.2. ®izuko-MeTanypriifHi MpoLeCH NMPH 3BaplOBaHHI, HAIUIaB/IeHHI, NasHHI
A IHIIMX CHOOpiIHEeHMX TMpoliecax. 3BaprOBaHICTh MaTepiamiB, 3JaTHICTH iX [0
nasHHs. [IpobiemMy HaHeCEeHHs IIHKPUTTIB.

6.3. BmuuB tepmonedopManiiiHoro muKmy B mpoueci  (opMyBaHHS
HEPO3'€MHMX 3'€IHaHb HA AKICTh i TEXHOJOTTYHY MILHICTb.

6.4. MeTanypriiini Ta TeXHOJOTIYHI MPOOIEMH CTBOPEHHS Ta BUPOOHMIITBA
eJIEKTPO/IiB MPUCAAKOBHUX MaTepialiB, MPUITOIB, MOPOLIKIB, (IFOCIB Ta IHILIHUX.

6.5. IlpuHIUTIM CTBOPEHHs: Cy4aCHOTo 6araro(yHKI[IOHAJILHOIO 0018 iHaHHS
IUIst peantizallii TeXHONOriH 3'€iHaHHA MaTepialiB IIIABIEHHAM, TUCKOM, MasHHAM
TOLLO. j

6.6. ABTOMaTH3alIis Ta Pos
1 TEXHOJIOT1H.

6.7. HanpyxeHo-ne@opMoBaHHii CTaH 3BapHUX BHUPOOIB 1 KOHCTPYKLIH,
METOIM HOTo eKCIIepUMEHTANBHGE Ta pO3PaxyHKOBOI OLIIHKH Ta 3acO0M KepyBaHHS.

7. llpouecu ¢izuko-TexniHoi o6pobxu:

7.1. Teopis B3aeMOJii BHCOKOKOHIIEHTPOBaHHUX JUKEpesN eHeprii 3
PEYOBHHOIO HEOPraHIYHOrO Ta CPTAHIYHOTO IMMOXOIKEHH, MeXaHi3MaMH 3MIHEHHS
iX cTany. " '4

7.2. Temnnodizuuni ocHoBH 00poOKM MaTepiayiB KOHLEHTPOBAHUMHU
IDKepeslaMu  eHeprii. MareMaTiyHe MOJAETIOBaHHs MPOLECiB  (i3UKO-TeXHIYHOI
00pobku Matepianis.

7.3. ®i3u4HI METOAM TOCHEIKEHD MPOIECiB Pi3UKO-TeXHIYHOI OOPOOKH.

o

OTH3allis 3BapIOBAHHS Ta CITOPIHEHUX MPOLECIB
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7.4. Teopis  ¢izuko-12xHIUHOI  00poOKM  MaTepialiB 3 MeTOI0
(dopmoyTBOpeHHs a60 3MiLIHEHH# 1X BIaCTHBOCTEM.

7.5. Teopist nazepHOro HalvIaBIEHHS, JIETYBaHHS Ta 3BApIOBaHHS MaTepialiB.
Teopis po3poOieHHs Ta NPOSKTYB3aHHS CENialli30BaHOr0 JIa3ePHOTO 00NaHAHHS.

7.6. Teopis Ta CUCTEMH #BTOMATU30BAHOIO MPOEKTYBAaHHS TEXHOJOTIYHHX
npoueciB (i3UKO-TEXHIYHOT OOPSOKH Ta 00JIaHAHHS.

8. CTaﬂname.aum, ceprudikanis Ta MCTpOJ‘lOFl‘{He 3a0e3neueHHs:

8.1.. CtBopeHHs Hopzs»gaTHBHm JOKYMEHTAIlll 31 cTaHAapTu3aLlii,
cepmdnxauu Ta METPOJIOTIYHG:r0 3a0e3NeUYeHHs, PO3BUTOK 1 BIOCKOHAJIEHHS
HAyKOBO-TEXHIYHOI TEPMIiHOJOTIE,

8.2. HaykoBo-TexHi4Hl 3icald CTBOPEHHS HOPMATUBHUX JOKYMEHTIB 3
nuTaHb 6e3neku npoaykuii (TipoiieciB, podiT, TOCYT).

8.3. Po3pobnennHss HayxoBO-TeXHIUYHOI ©a3W TONIMIIEHHS TEXHIKO-
€KOHOMIYHUX TMOKa3HUKIB BHUp:OHULTBA, CHCTEM 30MpaHHs, OMNpALlOBaHHS W
e(EeKTUBHOIO BUKOPUCTAHHS TeX. quo €KOHOMIYHOI iH(opMaIrii.

8.4. CrBopeHHs HOBHMX @ BJOCKOH&JEHHS HasBHHUX 3aco0iB 1 METOAIB
OLIHIOBaHHS TOYHOCTI BHMIp#BaHb 1 SKOCTI TMPOAYKIl Ta MOCHYr JJis
3a0e3rneyeHHs] KOHKYPEeHTOCTPOi0XHOCTI Ha CBITOBOMY PHHKY.

8.5. - Po3pobnienns cucreM yHiQikalii BHMOI 10 HayKOBO-TEXHIYHOI
IPOAYKUIT, JOCHiIKEHHs CyMiCHOCTI Ta B3a€EMO3aMIHHOCTI MPOAYKLIi.

8.6. Po3poOneHHss HOBWY i BIOCKOHAJIEHHS HAasBHHX METOJIB i 3aco0iB
BUMIpIOBaHb 1 iX METPOJNOTT9HO% 3a0e3eUeHH L.

9. I'any3eBe MamiuHOOY A% BAHHS:

9.1 CTBOpeHHs HOBHMX Ta BJOCKOHAJEHHS ICHYIOYMX KOHCTPYKLIH
TEXHONOTIYHOro o6TajfHaHHA : MAIMH 178 pi3HMX Tanysed, OBIpyHTYBaHH:
napameTpiB poOOYHX OpraHiB MaslIHH AJIsl pECypCOOIIaJHUX TEXHOJIOTIH.

9.2. AHati3 i CUHTE3 CTPYETYp Ta KOHCTPYKIIif CUCTEM MAallllH Ta arperaris,
X CTpYKTypHa Ta nmapaMeTpUYHe . ONTHMI3aLlis.

9.3 ITigBUILEHHS TEXHIYBOIO PiBHA i SKOCTI TEXHOJOTIYHOIO 00JIajHaHH,
foro  excrulyatalifHUX  XapaKTepUCTHK  (HamiMHOCTI,  MPOXYKTHBHOCTI,
eHEepProEMHOCTI, MaTepialloeEMHORT], BIOpOaKyCTHYHHUX, paalo3aBaj TOLIO).

9.4 BusnaueHHs Ta OOIp¥HTYBaHHS MpOIECYy B3aeMOJii poOOYMX OpraHiB
(IHCTPYMEHTY) TEXHOJIOTTYHOIO ¥ CTaTKYBaHHS 1 MalllMH 3 pOOOYUM CEPEOBULLIEM.

9.5CucTeMy MOHITOPUHTY Ta KOHTPOJIO TEXHOJIOTIYHOIO YCTATKyBaHHS 1
MalTHH.

9.6. Po3pobnenns mMeTon:B, obnagHaHHS Ta iHGOpMalUIMHUX CHUCTEM IS
3aJla4 TeXHIYHOI eKcIuTyaTalii, ¢HCIyroByBaHHs, MOHTaXy, PEMOHTY Ta yTHII3aLlii
MallliH, arperarTiB, KOMITJIEKCIB.

9.7. Po3yMHI MalllMHH 1 CKH&TEMH raily3eBOro NpU3HaYeHHS.

, MACIIOPT
ceknuii 3a ¢axoBrm Hanpsimom 12 «llpunanodyaysanus»
‘ Hayxkosoi pann MOH

Cekuist 12 "TlpunagoOyayBaHHS " BKIIOYA€ HACTYIHI HampsMHU HAYKOBUX
TOCHIKEHE 1 po3po0oK:
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1. HaykoBo-TexHiuni npobiaeMn J0CHiJsKeHHsl, [POEKTYBaHHH,
BHPOGHHMUTBA, BHNPOOYBAHHS, EKCIIyaTalii Ta pPeMOHTY NpHJAMB s
BHMIPIOBAHHSI MEXaHIYHHUX BeHMUYHH:

1.1. Po3pobka, nociigkeHHA Ta ONTHMI3allsi HOBMX IPHHIMIIB Ta
MeTOlIiB BI/IMipIOBaHHH MeXaHIYHAX BEJIMYKH.

. JlocniukeHHst Ta BEOCKOHANEHHS ICHYIOYHMX METOMIB BMMipIOBaHHs
MEXaHIYHUX BETHYMH.

Ta HepeTBOpIOBa‘{lB MeXaHIYHUX BEeJTMYUH.

1.4. JocnimxeHHs Ta BACSKOHAJEHHS ICHYIOYMX IPUIaJiB BUMipIOBaHHs
Ta MEePEeTBOPIOBAYIB MEXaHIYHUX BEJIMYHH.

1.5. Po3pobxa Ta nociimkeHHs MaTeMaTHMYHMX MOJENIeH Ta CHCTEM
iMiTalliHHOTO MOJIENIOBaHHS METOMIB Ta MPUNAAiB BHUMIPIOBaHHS MEXaHIYHUX
BEJIMYUH.

1.6. CTBOpeHHs HOBHX, BIOCKOHAJEHHS ICHYIOUMX IpHJIaJiB i METO.iB
BUIIPOOYBaHb Ta MOBIPKH 3aCc00i & BUMIPIOBAHHS MEXAHIYHUX BEIUYHH.

1.7. JlocnixkeHHS Ta NparHO3YBAaHHSA HAMpPSMKIB Ta TEHJEHLIH PO3BUTKY
IPUIAAIB i METOZIB BUMipIOBAHHA MEXaHIYHUX BETUUHH.

2. PyHIaAMEHTAJbHI, npHKAaHI Ta €KCIIePUMEHTAJIbHI
AOCJHioKeHHst AJsl NpPOeKTy¥BaHHsl, BHPOOHHLUTBA Ta BHNPOOYBaHHH
ripockoniB Ta HaBirauilHUX cicTEM:

2.1. Po3po6ka, mociiKewHss HOBUX MPHUHLMIIB Ta METOJIB aBTOHOMHOTO
BHU3HAUEHHS NMapaMeTpiB pyXy i ¢pieHTauii Til.

2.2. BaockoHaleHHs MEeTOHiB, MPWIAAiB Ta CHCTEM aBTOHOMHOTO
BUMIPIOBaHHsI MapaMeTPiB PYXY, HpieHTaMIl 1 HaBirauii Ta ripoCcKoIiB.

2.3. Po3pobka, /JOCHipKeHHS Ta ONTHMI3allil HOBHUX TipOCKOIMIB,
HaBiralifHUX NPUIaIiB Ta CUCTCM.

2.4. Po3pobka Ta HOCHiKEHHS MaTeMaTHYHUX MOJeNeH Ta CHCTeM
MOIEJIIOBaHHs, HaBIralliiHUX Np#IaaiB, CHCTEM Ta IX Yy TJIMBUX €JIEMEHTIB.

2.5. CTBOpeHHs Ta BJOCKOHAJIEHHS ICHYIOUMX METOAIB 1 3acobiB
BUIPOOYBaHb Ta MOBIPKM HaBiragiHUX CHCTEM Ta YyTJIMBUX €JIEMEHTIB.

3. Posp’sizaHHs  EDMIJIEKCHOL npo6JjieMu NpPOeKTYBaHHS,
BUPOOHHUTBA Ta' Bunpoﬁynsam}m npujaiiB Ta MeTOAH BHMIPIOBAHHSA
TEeNJOBUX BeJIUYHH:

3.1. DisuyHi OCHOBH 1 Tepis BHUMIPIOBAHb TEMIIEPATYPH, TEMIOMOTOKY Ta
KUTBKOCTI Teria.

3.2. Metoau Ta 3aco0H TepMOMETPIi, TEIIOMETpIil, KaJIOpUMETPIi.

3.3. MeToau Ta 3aco0H pagiariinol mpomerpii.

3.4. . Metomu Ta 3aco0y BH3HAYEHHS KOE(QIIli€HTIB TEIUIONEePEeHOCY B
TBEPAMX TiNax, piuHaX, ra3ax T2 pamialiifHoro IepeHocy.

3.5. MertpornoriyHe 3abe3neueHHs 3acobiB TeMITepaTypHHUX,
TEMJIOMOTOKOBUX Ta KaJOPHUMESTPHYHHMX BUMIpIOBaHb. 3a0e3MevdeHHs €IHOCTI
BUMIPIOBaHb TEMIIEPATypH.

4. Po3p’si3aHHst  E9OMILIEKCHOI npodJiemu NPOEKTYBAHHS,
BUPOOHHITBA Ta - BHOPOOYBaHHH TNpHAAAIB Ta MeTOAH BHMIpPIOBaHHS
€JIEKTPHYHHUX Ta MATHITHUX B¢ THYMH:






