CUJIABYC HABYAJIbHOI JUCLHUITJITHUA
«YCTAHOBKMU 1JIs1 KOHAUIIOHYBAHHSA ITOBITPA HIAXT»

. HauioHansHui CtyniHb ocBiTH 6aanaBp
TeXHi4HMM yHiBepCUTeT OcBiTHs1 mporpama [uBinbpHa Ge3rexa
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MONMITEXHIKA [ °Pre i TepyiE

HaBYaHHS 15 uBepTh

1899 CKOPOUYEHHM TepMiH 11 uBepTh
3aHATTA: Becusauuii cemecTp
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MPAKTUYHI 3aHSATTS: 2 TOIMHU
MoBa BUKJIaJaHHS YKpaiHCbKa

Cropinka kypcy Ha C1O HTY «AlIl»:
https://do.nmu.org.ua/course/view.php?id=6039

Kadenpa, mo BUK;Iaga€e TPaHCHOPTHUX CHCTEM Ta €HEPrOMEXaHIUHUX KOMIUIEKCIB

Bukiaagau:
Tpodumona OJiena IlaBaiBHa
CTapIINi BUKJIAga4y

IlepcoHaabHa CTOpPiHKA
https://tst.nmu.org.ua/ua/starshivekladachi.php
E-mail:

trofymova.o.p@nmu.one

1. AHOTaNifA 10 Kypcy

[3 301nblIeHHSIM TIMOWHU 30UIBIIYETHCS TEMIEpaTypa TipCbKOTO MAacHUBY,
10 IPUBOJAUTH JO BIJIMOBIJHOTO MIABUIICHHS TEMIEPATypyu MOBITPS B TIPHUYMX
BUpoOkax. [Ipm pobOTI B ymMOBaxX BHUCOKOi TeMIEpaTypu Ta BOJOTOCTI MOBITPSA
3HWKY€ETHCS TIPAIle31aTHICTh, KOHIIEHTPAIlsl yBarw, MiABUIIYETHCS TpPaBMaTH3M,
NOTIPUIYEThCA ~ 3A0poB’st  poOiTHMKIB. [IpaBuna Oe3nekd  BCTaHOBIIOIOTH
JOMYCTUMY TeMIIepaTypy HOBITpsl B BUpoOkax. Jljigs HopMaizailii TeMnepaTypHux
YMOB Tpaili B BUPOOKax INIMOOKMX IIAXT 3aCTOCOBYIOTh YCTAHOBKH MJIs
KOHJUITIOHYBaHHST mTOBITps. lle mOTyXHI Ta CKJIaaHI TEXHIYHI CIOPY/IH,
NPOEKTYBaHHS Ta €KCIUTyaTamis sIKuX MoTpedye (axiBUIB 13 CHEiaJbHOIO
HiArOTOBKOI0. B nucnumiini «YCTaHOBKHU JUIsl KOHAMIIIOHYBAHHS TOBITPS IIAXT
PO3TISAAIOTECSI OCHOBU Te€O0TepMii, mpoiiecu (OpMyBaHHSA TEIUIOBHX DPEKHUMIB
TIPHAYUX BHUPOOOK, MPUHIUMHN OTPUMAHHS XOJOAY, TEPMOIAMHAMIUHI ITUKJIIH,
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mpoiiecu 1 OyZ0Ba XOJOIUIBLHUX MAIIMH Ta 1HIIMX €JIEMEHTIB, CXeMH, MPUHITUATIN
MIPOEKTYBAHHS YCTAaHOBOK JUIS KOHAMIIIOHYBAaHHS TIOBITPSA IIaXT, OCHOBH iX
e¢heKTHUBHOT  eKCIUTyaTallii, TEIJIOHACOCHA  TEXHOJIOTIS BUKOPHCTaHHS
HU3BKOTIOTCHIIIHHOTO TETUIa JIJIsi KOHJIWIIOHYBAHHS MOBITPS B TJIMOOKUX ITaXTax;
YTHITI3aIlisl HU3BKOMOTCHIIIMHOTO TeIia IIJISAXOM IEPETBOPCHHS Ha EICKTPUYHY
CHEPTiIo.

2. MeTta Ta 3aBIaHHS KypCy

Mera aucuumiainm — (GOpPMyBaHHS YSBIEHb, 3HaHb YCTPOIO, MPHUHIIUILY i,
IPOIECiB, IO BiI0YBAaIOTHCSI B €JIEMEHTAaX YCTAHOBOK JJIsi KOHIUIIIOHYBaHHS
MPOEKTYBaHHSI.

3aBraHHA KypcCy:

HaJaTH 3HAaHHS TpoleciB (OPMYBAaHHS TEIUIOBUX PEXUMIB TIPHUYUX
BUPOOOK;

HaJaTH 3HAHHS NPHWHIMIIB OTPUMaHHS XOJIOAY, TEPMOJUHAMIYHUX ITHKIIIB,
MPOIIECIB 1 OYI0BU XOJOAUIBHUX MAIIUH;

HAJaTU 3HaHHS MPOLECIB Mepeaadl XO0J01y B BEHTHWIALINHUN CTpyMiHb Ta
OyZOBM TOBITPOOXOJO/KYBauiB Ta IHIIMX €JIEMEHTIB YCTAaHOBOK A
KOHJUITIOHYBaHHS TIOBITPSI MIAXT, MPUHITUIIIB MMPOEKTYBAaHHS Ta OCHOBHUX TIPABHII
iX e(heKTUBHOI eKCIUTyaTalli];

BUBUUTA TEOPETHUYHI OCHOBH KOTCHEPAIIMHOI TEXHOJOrli BUPOOKHU
CJIEKTPUYHOI Ta TEIUIOBOI €HEeprii; HagaTh 3HAHHSA TMPUHINB 3aCTOCYBaHHS
TEIJIOHACOCHOI TEXHOJIOT1l BHUKOPHUCTaHHS HHU3BKOIOTCHINMHOT TEIUIOTH Ha
[1axTax, BUBYUTH MPUKIAANA JIOCBIy €HEPro30epeKeHHS MPH KOHAUIIIOHYBAaHHI
MOBITPS B IIAXTaX.

3. Pe3yJbTaTi HABYAHHA

3HaTH Ta PO3YMITH BIUIMB TEIUIOBUX (AKTOPIB HA 3/I0pOB’S, TPaBMATU3M Ta
MPOIYKTUBHICTh Tpalll IIaxTapiB, 3HATH HOPMATHUBHI 3HAYEHHS JOIYCTUMOI
TEeMIIepaTypH MOBITPSI B BUPOOKaX.

3HaTH 3aKOHM T€0TEpMii TIPChKOr0 MACHBY Ta MPHUHIMIMN TEIUIOBUX PO3pPaxyHKIB
TIpHUYUX BUPOOOK

3HaTi cnocobu HopMati3alii TeJI0OBUX YMOB Tpalll [1axTapis.

3HaTH NPUHLMIH, YCTpid Ta TEOPETUYHI OCHOBU POOOTH MNAPOKOMIIPECIHHUX
xonoauibHUX ycTaHoBOK (IIKXYVY), BMITH po3paxoByBaTu iX TEpMOJIMHAMIYHI
IIUKJITH.

3HATH BUMOT'H 10 XOJIOZ0AreHTIB Ta XOJI0I0HOCIIB.

3HaTU NPUHIMIIKA BU3HAUCHHS, HAJAIITYBaHHS Ta PETYJIOBAHHS PEXUMIB poOOTH
[MKXY.

3HaTH OCHOBHI MUTaHHs 0e3MevyHoi, HaAiiHOo1 Ta epexTrBHOI ekcruryaranii [IKXY.
3HaTH TPUHLMIN, YCTPId Ta TEOPETUYHI OCHOBU POOOTH MOBITPSIHUX
XOJIOAUIBHUX ycTaHOBOK (IIXY).



3HaTH Ta PO3YMITH OXOJOKYIOUMH €(eKT BiJA 3aCTOCYBaHHA B IIAXTax
MTHEBMATUYHO1 €Heprii.

3HaTH TPUHIUIHK, YCTPI Ta TEOPETHUYHI OCHOBH pPOOOTH aOCOpOIIHHUX
XOJOJWIBHUX YCTaHOBOK (AXY), iX HEJIOJIIKY Ta IEPEBary.

3HaTH CXE€MHU KOHJMLIOHYBAHHS MOBITPsI B IIaxXTaX, X HEAOJIIKH, MEepeBaru Ta
00J1aCcTh 3aCTOCYBAHHS.

3HaTH 3aKOHU OXOJIOJ)KEHHS TIOBITpS Ta BMITH pO3paxoBYBaTH MOTPIOHY
XOJIOJIMIIbHY TIOTYKHICTh TTOBITPOOXOJIOIXKYBAUiB.

3HaTH TPUHIUON MPOEKTYBAHHS YCTAHOBOK Ui KOHAMIIIOHYBAHHS TOBITPA B
IaxTax.

3HaTH CXeMH Ta MPUHIUIN KOTEHEpallHMX Ta TEIUIOHACOCHUX TEXHOJIOTIH,
CIOCOOM Ta MEPCIEeKTUBHI TEXHIYHI PIIIEHHS KOHIMIIOHYBAaHHS MOBITPS B IIaXTax.
BMITH OLIHIOBAaTH €HEPreTUYHY €(PEKTUBHICTh TEIUIOTEXHIYHUX YCTAHOBOK, IO
IPALIOIOTh 33 KOT€HEpAIMHUMHU Ta TETJIOHACOCHUMHU TEXHOJIOT1SIMHU.

4, CTpykTypa Kypcy

JEKIIII
Beryn. Jlomyctuma temmeparypa NoOBITpPsi B ripHM4ux BUpoOkax. I'eorepmis.
OCHOBHM TEIIOBUX PO3PAaXYHKIB ripHUYHUX BUPOOOK
Cnoco0u HopMadizanii TeMnepaTypHuX YMOB B IIaxTax.
IHapoxomupeciitni xos10auabHi ycTaHoBkH (ITKXY).
3BopoTHi# 1uka Kapho.
Cxema Ta Tteopermunuii poboumii mpormec [IKXY, mo mnpaimroe 3a OCHOBHUM
LUKJIOM.
X0JI00areHTH Ta XOJIOJ0HOCIH].
Y nockoHaneHHs: 0CHOBHOTO Hukiry ITKXY.
dakTryHUN PoOOUHUii TIPOIIEC.
TepMmomuHaMiuHl  XapakTEPUCTHKU €JIeMEHTIB Ta pexum poodoru [IKXYVY.
PerymoBanns [IKXY.
[Mutanns excruryararnii [TIKXY. BriauB moMiliok MacTUJIBHOTO Macja, BOJIOTH,
HOBITPSL.
IHoBiTpsiHi xon0aniabHi yeranoBku (IIXY).
Teopernunuit Ta pakTuyHui podoui npouecu [IXY.
[1XY 3 po3IMKHYTHUM pOOOYUM TPOLIECOM.
[ITaxTHa MHEBMaTHYHA ycTaHOBKA sK [IXYVY.
Buxpogi [1XYVY.
AOcopOuiifHi Xo10AWiIbHI ycTaHOBKH (AXY).
Cxema, ycTpiii Ta TPUHIMI Ta TEOPETUYHI OCHOBH pOOOTH, iX HEMOIIKA Ta
nepeBar.
Cxemu YKIIII. EnemeHTHn cHcTeM HUPKYJALIl TemIo- Ta XO0JOJAOHOCIIB
YKII
[Tpunnunu Ta Metoau npoektyBanHs Y KITIII.
KorenepaniitHa BUpoOKa eJIeKTPUYHOI eHePrii Ta TemJia.
TensoHacocHa ~ TEXHOJIOTiSI  BUKOPUCTAHHA  HU3bKOMOTEHLIMHOrO  Teria.
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BukopuctanHs BUKHMIHOTO TeIUIa AJs KOHIUIIIOHYBAaHHS TMOBITPS B TJIMOOKHX
maxTax. YTWi3alis HU3bKOMOTEHIIMHOIO TeIla HUISIXOM I[EePETBOPEHHS Ha
CJIEKTPUYUHY €HEPTIIO.

MHNPAKTUYHI 3AHATTSA
BusznaueHHs1 mapamMeTpiB BOJIOTOTO MOBITPSI.
BusznaueHHs: HEOOX1THOT XOJOAUIBHOT MOTYKHOCTI MPH OXOJIOHPKEHHI BOJIOrOro
MOBITPAI.
BusHaueHHs mapaMeTpiB XOJIOA0AreHTIB Ta TepMoaAnHaMiyHUX UKIiB [TKXY .
BuBueHHS! KOHCTPYKIIi# MIaXTHUX MOBITPOOXOJIOHKYBaUiB.
Buuenns 6ynosu maxtaoro kouauiionepa KITII-40.
BuBueHHS yCTpOIO OCHOBHHX €JIEMEHTIB Ta JONOMIXKHOTO oOnagHanHs [IKXY.
BuBYeHHS yCcTporo cUCTEM UPKYJIALii XonoaoHociiB Y KIIIII.
Buznauenns napametpis podouoro nporecy XY,
Busuenns 6ynosu AXY.
BusHaueHHss ~ mapameTpiB  TEIUIOHACOCHOI ~ TEXHOJIOTi  BHUKOPHCTAHHSA
HU3bKOIMOTEHLIMHOTO Termja. BuBueHHs OyJoBM Ta KOHCTPYKIIM €JIEMEHTIB
MapOKOMIIPECIMHUX TEIJIOBUX HAacociB. BuzHaueHHs mapaMeTpiB TEIIOOOMIHHUKIB
YUCTOI Ta MIAXTHOI BOJH.
BuBuenHs Oy710BM Ta KOHCTPYKIIIH €IeMEHTIB a0COpOIIHHUX TETUIOBUX HACOCIB.

5. TexniuHe 00/1agHaHHA Ta/a00 NporpamMHe 3a0e3ne4YeHHs

TexniuHi 3acobu HaBuyaHHs. JlabopaTopHa ayauTOpis OOJNaJHaHA MIAXTHUM
nepecyBHUM KoHauIionepom KIIIII-40.

Hucranmiiina matdopma Moodle.

Ha nexmisx 1 mpakTUYHHUX 3aHSTTSIX BUKOPUCTOBYETHCS JIEMOHCTpAIiHUN
Matepian y BUTJISI IJIaKaTiB.

6. CucreMa OIIHIOBAHHA TAa BUMOTH

6.1. HaBuaabHi JOCSATHeHHs 3100yBadiB BHINOI OCBiTH 3a pe3yibTaTaMu
BHUBYCHHS KYPCY OIIHIOBATUMYThCS 3a IIKAJIOIO, 1[0 HABEJCHA HUKYE:

Pentunrosa mkana [HCTHTYIIHA TIKaTa
90 - 100 BIIMIHHO
75-89 n00pe
60-74 3aI0BLIILHO
0-59 HE3aJI0BUILHO

6.2. 3moOyBaui BHIIOI OCBITH MOXYTh OTPUMAaTH MiACYMKOBY OLIHKY 3
HABYAJIBHOI JUCIUIUIIHU Ha IiJICTaBi TOTOYHOTO OIlIHIOBaHHS 3HAHb 32 YMOBH, SKIIO
HaOpaHa KUIbKICTh OalliB 3 MOTOYHOIO TECTYBAHHS Ta CAMOCTIHHOT pOOOTH CKIIajaTUMe
He MeHuIe 60 Ganis.

MakcumanbsHe OHiHIOBaHH}IZ

Teopernyna \ IIpakTnyHa yactuHa Pazom
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YacTUHA IIpu IIpu
CBOE€YACHOMY | HECBOEYACHOMY
CKJIaJIaHH1 CKJIaJIaHH1

60 40 30 100

[IpakTnyHa dYacTWHA OIIHIOETHCS 3a PE3YJbTaTaMH BUKOHAHHS Ta 3aXHCTY
(KOHTPOJBHUMH 3aIMTAHHIMH JI0 KOKHOTO PO3JiTy) IHAMBIIYaTbHOTO PO3PaXyHKOBOTO
3aBJIaHHS.

TeopeTuHa dYacTMHA OIUHIOETHCA 3a PE3yJbTaTaMHU BHKOHAHHS 3aJ1KOBOI
KOHTPOJIBHOI T€CTOBOi poOOTH, sika MICTUTh 20 3amuTaHb, 3 Skux 18 — mpocti Tectr (1
MpaBUJIbHA BIAMOBIAR) 1 2 3a/1a4i.

6.3. Kpurepii ouiHIOBaHHS NiZICYMKOBOI po0oTH

18 TecToBHX 3aBAaHb 3 YOTHpPMA BapiaHTaMH BiAmoBiAeH, 1 mpaBuiibHa BiITOBIIb
omiHIETEC 'y 3 6amm (pazom 54 6amm). OnuTyBaHHS 32 TECTOM IPOBOIMTHCS 3
BUKOpHUCTaHHAM TexHousorii Microsoft Forms Office 365.

3amadi HaBOAATHCA TakoX y cucteMi Microsoft Forms Office 365. Bupimena Ha
narnepi 3amada ckaHyeTrhesi (hoTorpadyeThcs) Ta BIACHIAETHCS HA €ICKTPOHHY MOIITY
BUKJIaJja4ya BIPOJIOBXK Yacy, BiABEACHOTO Ha 3/1a4y TEOPETUYHOI YacTHHH. HecBoewacHO
BHCJIaHA BIAMOBI/Ib BPaXOBYETHCS TAKOIO, 1110 HE 3/aHAa.

[IpaBuIbHO BHpillIeHa 3aa4a OI[IHIOETHCS B 3 O, IPUIOMY:

— 3 0aJu — BIAMOBIAHICTG €TAJIOHY, 3 OJUHHUIIIMH BUMIPY;

— 2 0aJam — BIANOBIJHICTh €TANOHY, 0€3 OAMHMIIL BUMIPY a00 MOMHIIKAMHU B
pO3paxyHKax;

— 1 6aa — He3HAYHI MOMUJIKU y popmynax, 6€3 OAMHUIIL BUMIPY;

— 0 6auiB — pimeHHs He HaBeJieHe a00 HaBEJACHO HEBIPHO.

6.4. Kpurepii ouiHIOBAHHS NPAKTUYHHUX 3aHATH

3a KOXKHHUM PO3LIOM 1HIUBIAYaTHHOTO PO3PaXyHKOBOIO 3aBJIaHHS 3/100yBay BUIIIO1
OCBITH OTpUMY€ 3 3alHUTaHHS 3 IMEpeiKy KOHTPOJIBHUX 3alUTaHb, B TOMY YHUCI MOXE
OyTH 3amaya. KinbKicTh BIpHUX BIANOBIZEH Ta AKICTh pO3B’sI3yBaHHS 3aadul BU3HAYAIOTh
KUTBKICTh OTPUMAHUX OaliB.

7. IMosiTuka Kypcy

7.1. lloniTnka Moa0 akageMivHol 10OPOYEeCHOCTI

AkazemiuyHa JOOPOYECHICTh 3/100yBaviB BUILOiI OCBITU € BXKIWBOI YMOBOIO JJIS
OTIaHyBaHHS Pe3yJlbTaTaMH HaBYAHHS 33 TUCIUIUIIHOIO 1 OTPUMAHHS 33JJOBUILHOI OLIHKU
3 MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJiB. AKaJeMidHa JOOpOUYECHICTH 0a3yeThCs Ha
3aCy/DKEHHI TIPAaKTUK CHOUCYBaHHS (BUKOHAHHS TMHUCHMOBUX POOIT 13 3alydeHHSIM
30BHIIIHIX JKepen 1Hdopmarlii, KpiM J03BOJEHHX J[Ji BHUKOPUCTAHHS), IUJIariatry
(BiITBOpEHHS OMYyOJIKOBAHMX TEKCTIB IHIIMX aBTOpiB 0Oe3 3a3HAa4YeHHS AaBTOPCTBA),
dabpukamii (BUramyBaHHsS JaHMX YW (PAKTIB, 10 BUKOPUCTOBYIOTHCS B OCBITHBOMY
nporieci). [TomiTuka 1mom0 akaaeMiuHOi JOOPOUECHOCTI PETIAMEHTYETHCS TOJIOKEHHIM
"TlonoxxeHHss mMpo cucTeMy 3amo0iraHHS Ta BHSIBICHHS IUiariaty y HarioHaipHOMY
TEXHIYHOMY YHIBEpCHUTETI " JIHimpoBCHKa noJiTexHika".




http://www.nmu.org.ua/ua/content/activity/us
documents/System_of prevention_and_detection_of_plagiarism.pdf.

VY pa3i nopymieHHs 3700yBaueM BHINOI OCBITH akKaJgeMIuyHOi J0OpOYECHOCTI
(cucyBanHs, TariaT, ¢adpukaiis), podoTa OIIHIOETHCS HE3aJOBUIBHO Ta Mae OyTH
BUKOHaHa MOBTOpHO. [Ipu 1mbOMy BUKIamay 3anuiiae 3a cOOOK MPaBO 3MIHUTH TEMY
3aBJIaHHS.

7.2.KomyHikauniiiHa moJituka

3100yBayl BULIO1 OCBITHA MOBUHHI MaTH AKTUBOBAHY YHIBEPCUTETCHKY MOLITY.

¥Yci nUCHhMOBI 3alUTaHHs 0 BUKIIAJIayiB CTOCOBHO KYpPCY MalOTh HAJICHJIATHUCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY IOIITY.

7.3. IoaiTka M1010 NEePeCKIATAHHSA

PoGotn, ski 37mal0ThCS 13 TOPYHIEHHSAM TEPMIiHIB 0€3 IMOBAKHHUX MPUYHH
OITIHIOIOTHCS Ha HIDKYY OINIHKY. IlepecknamanHs BigOyBa€eThCs 13 JO3BONIY JICKaHATY 3a
HAsIBHOCTI MOBAKHUX MPUYUH (HATPUKIIAL, JTIKAPHIHUN).

7.4 IlosliTMKA 1010 OCKAPKEHHA OLIHIOBAHHSA
Skio 3m00yBad BHINOI OCBITH HE 3TOJICH 3 OIIHIOBAaHHSM HOTO 3HaHb BIH MOXE
OMPOTECTYBATHU BUCTABIIEHY BUKJIa/laue€M OI[IHKY Y BCTAHOBIICHOMY TOPSIZIKY.

7.5. BinBinyBaHHs 3aHATH

Hns 3m00yBauiB  BUINOI OCBITHM JIeHHOI (OpMHU BIJABIAYBaHHS 3aHITh €
000B’s13k0BUM. [lOBaXHUMU TIpUYWHAMU JJII HESBKH HA 3aHITTS € XBopoOa, ydacTh B
YHIBEPCUTETCHKUX 3aX0JaX, akaJeMidHa MOOUIbHICTh, SKi HEOOXIJHO ITiATBEPKYyBaTH
nokymeHTamu. [Ipo BiJICYTHICTH Ha 3aHATTI Ta MPUYMHU BIJCYTHOCTI 3700yBay BHIIO1
OCBITH Ma€ MOB1IOMUTH BUKJIaga4a abo ocoOucTo, abo uepes cTapocTy.

3a 00’ €KTUBHUX MPUYHH (HAPUKIIAJ, Mi>KHApOJIHA MOOUIBHICTh) HABYAHHS MOXKE
BiJI0YBAaTHUCh B OH-JIAlH (DOPMI 32 TIOTOJKEHHSIM 3 KEPIBHUKOM KYPCY.

7.6. Bonycu

HampukiHili BUBYEHHS KypCy Ta Iepe]] MOYaTKoM cecii 3100yBaya BUIOT OCBITUM
Oyze 3anmpornoHOBaHO aHOHIMHO 3aNIOBHUTH €JIeKTpoHHI aHkeTH (Microsoft Forms Office
365), ski Oyae po3iclaHO Ha Ballll YHIBEPCUTETCHKI TMOIITOBI CKPUHBKHU. 3arlOBHECHHS
aHKET € BKJIMBOIO CKJIAJJOBOIO BaIlOi HABYAIBLHOI aKTUBHOCTI, IO JIO3BOJUTH OI[IHUTH
JEBICTh 3aCTOCOBAHMX METOJIB BUKIAJAHHS Ta BpaxyBaTH Balll MPOIMO3UII] CTOCOBHO
TIOKpAIICHHS 3MICTy HaBYaJIbHOI JUCHUIUIIHA «YCTaHOBKH JJS KOHIHMIIIOHYBaHHS
MOBITPS IaXT». 3a y4acTh y aHKETyBaHHI 3100yBa4 BUIIOI OCBITH OTpUMYE 4 DaJIm.
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