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1. ONMC JUCLUTLIIITHA

HaijimeHyBaHHS NOKa3HUKIB

POSHO)IiJ'I roaAMH 3a HABYAJIbHUM ILIAHOM

Jlenna \ 3aouna
. . Jlexkyii:
Kinoxicme kpeoumis:5 8 ‘ 3
Mooynis: 1 Ilpaxmuuni 3anammsi:
3acanvha Kinekicmo 200un: 150 30 | 8

Pix susuenmnsn oucyuniinu 3a HagyaibHUM
naamom.:3

JlabopamopHi 3anamms:

|

Cemecmp: 5

Ceminapcoki 3aHsAmmsi:

|

Tuoichese HasanmaoicenHst (200.):

Koncynomayii:

- ayauTopHe: 4 2 ‘

- caMocTiifHa pobora: 8 Inousioyanvhi 3anammsi:

Dopma niocymKo8020 KOHMPOJI0. 34K ‘

Camocmitina poboma:

Moesa nasuanms: ykpaincoka

90 \ 134

2. META JUCHUIIVIIHHU

IIpeaMer BUBYCHHS HABYAIBHOI IUCIMILIIHA — OCHOBHI METaJIM Ta iX CIUIABH,
110 3aCTOCOBYIOTh B MaIIMHOOY/TyBaHH1

MeTor0 BHKIaJaHHI HaBYAJIbHOI AUCHHUIUIIHU «Mamepianosnasecmeoy E€:
BUBYCHHS OyJOBH Ta BJIACTHBOCTEH METaliB Ta BCTAHOBJICHHS 3B’S3KYy MDK iX
CKJIaJIOM, OYJIOBOIO Ta BIACTUBOCTSIMHU.

IlepexymoBu 17151 BUBYEHHS JUCUUIUIIHU NEBHI 3HAHHSA 3 (PyHIaMEHTaIbHUX
Ta NPUKIAAHUX HayK: (Pi3ukH, XiMii, O100rii, Ppiaocodii.

Misxkaucuumiainapui 3B’s3km «llemarorikay, «Ilcuxosoris», «Meroguka
HaB4YaHHS O10JioTii», «MeToanka HaBYaHHS X1Mii», «MeToMKka HaBYaHHS (DI3UKWY,
«MarepianpHO-TeXHIYHE 3a0€3MEeUeHHs MNPUPOJHUYUX Hayk», «TexHonoris
BUPOOHMIITBA  KOHCTPYKIIIHHUX  MaTepianiBy, «OO0poOka KOHCTPYKIIMHHUX
MatepianiB», «Ximisg 3a npodcrnpsMyBaHHIM», «3araibHa ¢i3uka», «OcHOBU
eNEeKTpPOTeXHIKW», «Ormip MarepianiBy, «JleTani MammuH Ta maioOMHO-TPAHCTIOPTHI
MamuHn», «OCHOBHM TEXHIKM Ta TEXHOJOTiH», «OCHOBH EIEKTPOHIKHY,
«IndopmaTtukay.




3. OUIKYBAHI PE3YJIbTATU HABYUAHHSA
BuBdeHHs HaBUaIBHOI AMCHMILIIHA Tiepeadoadac popMyBaHHS Ta PO3BUTOK Y
CTYACHTIB KOMIIETEHTHOCTEW Ta MPOrpaMHUX PE3yJIbTaTiB HaBYaHHS BiIMOBIIHO
0 OCBiTHBO-TIpoeciitHoi mporpamu «CepemHsl OCBiTa: MPUPOTHUYL HAYKH.
BuBuenns qucturiinu «Mamepianoznagcmeoy €: HaOYTTS TEOPETUYHUX 3HAHB 3

TEOPETUYHUX OCHOB PO OCHOBU 3aKOHOMIPHOCTEH, IO BH3HAUYalOTh OyIOBYy Ta
BJIACTMBOCTI METAJIIB, PO iX CKJIaJd, METOAH iX OOpOOKHM Ta MPAKTUYHUX HABUYOK
BUIIPOOOBYBAHHS METAJIIB 3a JIOTIOMOTOI0 CyYaCHHX MPUIIAJIiB Ta MAIIKH.

Indopmaniss npo KOMNETEHTHOCTI TA BiAMOBIAHI iM MporpamMHi
pe3yJibTATH HABYAHHSA 32 TMCUMILTIHOKO

IIn n .

KOMHq;l;e KomnerentHocTi nporpatll\)al:mx IIporpami pesyanraru

HTHOCTI pe3yJabTartiB HapHaHi

3arajbHi komnereHTHOCTI (3K)

3K 5. 3/1aTHiCTh pi (o) nomryky, | ITIPH30. VYMie 3HaXoauTH, OOpOOJATH Ta
00poOeHHs Ta aHaizy aHanizyBatu i1H(OpMAaIl0 3 PI3HUX
iH(pOopMaIii 3 pi3HHUX JKEpET. JOKEpelT, HacaMmIiepe, 3a

JIOIIOMOT' OO iHpopMaIiiHIX
TEXHOJIOTIH.

3K 7. 3naTHICTh BUUTHUCSA i | [TPH 41. byry 31aTHUM BYMTHCS YIPOJOBK
OBOJIO/1IBATH Cy4acCHUMH KUTTA 1  BIOCKOHAIIOBAaTH 3
3HAHHSMH. BUCOKMM pIBHEM aBTOHOMHOCTI

3100yTi iz qac HaBYaHHS
KOMIIETEHTHOCTI.

®axoBi komnereHTHOCTI (PK)

OK 1. 31aTHICTh onepysaru | [IPH 1. 3Hae  OIOJIOTIYHY Ta  XIMIYHY
MOHATTSIMH, 3aKOHaMH, TEPMIHOJIOT1IO Ta Cy4JacHy
KOHIICTIIISIMHA, ~ BUYEHHSAMH 1 HOMEHKJIATYpY; JEMOHCTPY€E
TeopisiMU 6ios10T1i; 3HaHHS Ta  PO3YMIHHSA  OCHOB
KOPHUCTYBaTUCSI CHMBOJIKOIO 1 3araJibHOI Ta TEOPETUYHOI (DI3UKHU.
CYYaCHOIO tepminonoriero | ITPH 2. 3Hae Ta  poO3yMi€  OCHOBHI
XIMIYHOT MOBH; KOHIEMNI[il, Teopii Ta 3arajabHy
BUKOPHUCTOBYBATH CTPYKTYypy  OlOJIOTIYHOiI  HayKH,
CHUCTEMATU30BaHl TEOPETUYHI XIMIYHHX Ta (PI3UYHUX HAYK.

Ta MPAaKTUYHI 3HAHHA 3 (I3UKH
Ta METOJAMKU HaBYaHHS (I3UKU
IpU BUpILIEHHI TpodeciiHux
3aBJIaHb.
DK 5. 3natHicTe  xapaktepusyBaTtu | [IPH 40. [TosicuroBatn  ¢axiBusM 1 He

JOCSITHEHHS 010JI0T14YHOI HAyKH
Ta 1 pOJIb y KUTTI CYCIIJIbCTBA
TUISL inen 30epeKeHHs
O10pI3HOMAHITTS; JOCATHEHHS

¢daxiBUsgM  CTpaTerito  CTajoro
PO3BHTKY  JIIOJICTBA 1  IIISAXH
BUpIIEHHS ~ HOro  rioOalbHUX
npobem




XIMI9HOT TEXHOJIOT11 Ta
CydacHHH  CTaH  XIMIYHOI
MPOMHCIIOBOCTI, iX poib Yy
CYCITUIBCTBI; IOCSITHEHHS
¢i3uyHOi Hayku Ta ii poib y
YKUTTI CyCITUIbCTBA.

IIPH 18

AmnamizyBati  (i3uuHi  sABHIIA i

nporecu 3 TOTJISIITY
byHIaMEeHTaTBHUX ¢iznyHnx
TEOpiH, MPUHIIMIIIB 1 3HaHb, & TAKOXK
Ha OCHOBI BIIIIOBIAHUX

MAaTEMAaTUYHHUX MeTOI[iB.

MaTtpuus BiANOBIAHOCTI KOMIIETEHTHOCTEH pe3yJibTaTaM HABYAHHA 32

JTUCHUILIIHOIO
Hndp PesynibTaTH HABYaHHSA
KoMIIeTe . . . ABTOHOMHICTH Ta
. 3HaHHA YMminHs Komynikauist . . .
HTHOCTI BilMOBiTAJBHICTD
3K 5. ITPH 30, ITPH 18
3K 7. ITPH 41.
DK 1. ITPH 1., ITPH2.,.
DK 5. ITPH 18 ITPH 40
4. TEMATUYHUM IIAH JUCHUITJITHA
KinekicTs rognn KinekicTs rognn
(neHHa (hpopMa HABYAHHSA) (3a0yHa (popMa HABYAHHA)
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1. Berym. IIpenmer |6 |4 |2 - - - 9 4 12 12 |- - - 10
«MarepiaJlo3HaBCTBO»
OcHOBHI ITOHATTS
MaTepiaJo3HaBCTBA
2. |OcHoBHI BmactuBOCTI|6 |4 |2 |- - - |19 |- - - - - - |10
MmaTepiaiiB.  ATOMHO-
KpUcTalmiyHa  OyzmoBa
MarepiaidiB 1 CIUIaBiB.
[Tonimopdizm
3. |Mexaniyni BmactuBocTi|6 |4 |2 |- 2 - 9 14 12 (2 |- - - 10
MaTepiaiB. Kpusa
MILHOCTI. Merta
npyxHocti. TBepaicTh
Ta METOAU 1i
BH3HAYCHHS
4. |Cnonasu. Teopia|6 |4 |2 |- |- |- |9 (2 |- |2 |- |- |- |12
CIUIaBIB. Hiarpamu
CTaHy CIUIaBIB AlarpaMu
CTaHy CIUIaBiB OCHOBHI
BUIU JlarpaM CTaHy
JIBOKOMITOHEHTHHX
CILJIaBIB.
5. |KombopoBi w™etamu 1|6 |2 (4 (- |- |- |9 |2 |2 - |- |- (10
criaBd.  BiactuBocTi




KOJIBOPOBHUX METAlB 1
CIulaBiB Ta oOmacti ix
3aCTOCYBaHHSL.

6. |bynyBanHus 3amizo-|6 |2 |4 |- - - 19 |12 12 |- - - - |10
BYTJICIICBUX  CIUIABiB.
Hiarpama CTaHy
CUCTEMH 3aJ1i30BYTJICIh

7. |KoHcTpykuiiiHi Tal6 (2 (4 |- |- |- |9 |2 2 00- |- |- (12
IHCTpYMEHTAaJIbHI CTaJIl.
YaByHHu.

8. |Hemeraneri wmarepiammu|6 (2 (4 |- |- |- |9 |- |- |- |[- |- |- |10
(mmactMacw, CMOJIH,
KEpaMiKH).

9. |Hanomarepiamu Tta ix|6 (2 (4 |- |- |- |9 |- |- |- |- |- |- |20
OTpUMAaHHS i
BUKOPHUCTAHHSI.

10. |IIpoxnamHi Tal6 |2 (2 2 9 20
VIIUIBHIOOYI MaTepiaan

IIpomixkuuii KOHTPOJIB |- - - - - - |- - - - - - - |10

Pazom: |60 (28 (30 (- (2 |- |90 (16 (8 8 |- |- |- [134

5. IPOTPAMAHABYAJIBHOI JUCHUIIJITHA
5.1. 3micT HaBYaJIBHOI JUCHHUILIIHA 32 TEMaMH
Tema 1. Bemyn. Ilpeomem «Mamepiano3naecmeo

OcHo6HI noHaAmms mamepianlosHagcmed. 3MICT 1 3ajadi JAUCIUIUIIHA B
CUCTEMI TIArOTOBKM BYMTENIB XiMii, Olonorii Ta ¢i3uku. BusHaueHHs
MaTepialo3HaBCTBA K MPUKIIAIHOT HAYKH.

Tema 2. Ocnoeni eracmueocmi mamepianiie. AmomHo-Kpucmaiiyna 0y0osa
mamepianie i cnaasie. Ilonimopghizm.

3aranpHa XapakTepUCTUKA MeTaliB. THUIIM MIKATOMHHX 3B's3KiB. MeTaneBuid,
10HHUH, KOBaJCHTHUH, MibkKMoJeKysipauii ( Ban-nep-BaanscoBchkuil) 3B's13ku

Tema 3. Mexaniuni énracmueocmi mamepianie. Kpuea miuynocmi. Mema
npyyxcrnocmi. Teepdicmo ma memoou iv 6U3HAYEHH L.

Enepretnuni ymoBu mporecy Kpucramzanii. [lepBuHHa KpucTamizanmis.
@dakTUyHAa Ta TEOPETHYHA TeMMeparypu Kpucranizauii (tuiaBieHHs). CrymniHb
NepeoxoioKyBaHHs. KpuBi 0X0JI0KyBaHHs. 3axoBaHa TEIJIOTa KpHUCTami3allli.
Mexanizm kpuctamnizaiii. Mogens Mipkuna. [IBuakicTe pocty kpuctaiiB. Yucio
neHTpiB kpucramzamii. Kputnunuit po3mip 3apoaka. PiBusuus Tammana.
Bennuuna 3epua. Momudikatopu. Ilpornec moaudikyBanns. Jlenaputu. bymosa
3nuTKa. JlpiOHO3epHUCTa KOpKa, 30Ha CTOBMYACTUX KPHUCTANIIB, 30Ha PIBHOOCHHUX
KpUcCTaiiB. 3acoOM BUTOTOBJEHHS MOHOKpHcTamiB. Metogu bpumxmena,
YoxpalnbCbKoro, 30HHOTO neperiaBy. BropunHa kpucramizaiis

Tema 4. Cnnaeu. Teopia cnnagie. /liacpamu cmamny cnaagie oiazpamu
CMaHy Cnaaeié OCHO6HI 6uou oiazpam cmany O060KOMHOHEHMHUX CHJ1A6i6.




Mertanesi craBu. ®aza, cucrema, komnoHeHTH. [IpaBuno (a3 (3akon 1'100ca).
Pinki Ta TBepai po3unHH ( TBEpHAl PO3YMHH 3aMilIEHHS, MPOHUKHEHHS, PI3HMIIL),
XIMIYHI MeTalieBl CHOJMYKH (IHTepMETaliyHl CHONYyKH, (asu MPOHUKHEHHS,
CIEKTPOHHI crmonyku, ¢aszu JlaBeca), mexaHiudi cywmimn. [liarpamu crany
nBoxda3znux cucteM. JIikBiye, CONAYC, EBTEKTHKA, EBTEKTUUHUI criiaB. [IpaBuio
Kypnakoga.

Tema 5. Konvoposi memanu i cnaaeu. Bracmueocmi Konvoposux memaiie
I cniagie ma ooaacmi ix 3aCmMoCy8aHHA.

Migps Ta 1 crmaBu. OpnepkyBaHHS Midi. MapkyBaHHA Mifl Ta 1i CIJIaBiB.
Jlatynp, OpoH3a, MeNbXiop, KOMENb, KOHCTaHTaH, MaHTaHWH. 30JI0TO. ['010BHI
BJIACTMBOCTI 30J0Ta. MapkyBaHHs 3050Ta. Cpibno. ['00BHI BIacTUBOCTI cpibia.
MapkyBanusa cpib6ia.Hikens Ta #oro crutaBu. MoHenb-MeTal, MepMajon,
xactenol. [IpakTuune 3acTOCyBaHHS B KpaiHU.

Tema 6. bydysannsa 3anizo-eyzneyesux cnaaeie. /liacpama cmany cucmemu
3ai30 8yaneub.

be3goMeHHMI Ta JOMEHHHI NPOLECH OAepKaHHA 3a1i3a. MeToan OTpuMaHHs
BUCOKOsAKICHUMX cmiaBiB. Crane. YaByH. /[liarpama cTaHy 3aii30BYTJIELHEBHX
cruiaBiB. [3oTepmiuHa KpuBa mepeTBOpeHHs aycTeHiTy. Kniacudikamis cranei.
MapkyBanus craneit. [IpakTudHe 3aCTOCYBaHHS.

Tema 7. Koncmpykuiitni ma incmpymenmanwvui cmani. 4agynu.

Uasynu. Tunu ( O6inumid, cipuil, BUCOKOMIITHUN, KOBKHH, JIETYIOUHM ) 1 MapKu
yaByHiB. llepeTBopeHHs B cCTaji MpU OXOJO/KEHHI. Tumu Biamycky. Tumum
TepMiyHOi 00poOku. Biaman crami. 'aptyBanns. CamoBiamyck. XiMiKO-TEpMidyHa
oOpoOka. [lemenrtauis. Hitpouementanis. CuniniroBanHs. AnityBanss.Jludysiiina
MeTasi3allis, il rmepeBaru Ta HEJOJIKH Yy TOPIBHSHHI 3 TaJIbBAHIYHUM METOJIOM
HAHECEHHS MTOKPHUTTSI.

Tema 8. Hememanesi mamepianu (naacmmacu, CMoau, Kepamiku).

Kepamiuni marepianu. MapkyBaHHsS KepamiuHux MatepiamiB. Ilmactmacu.
Knacudikamis mractmac.  Kiei:  HITpoLenrono3HUi,  IMOMIBIHUIANCTATHUH,
eNOKCUIHUH, PeHOJIbHUIA, TYMOBU. BiiacTuBoCTI Ta chepu 3acTOCYyBaHHS.

Tema 9. Hanomamepiaau ma ix ompumanHs i 6UKOPUCHAHHAL.

Meroau orpuMaHHa HaHoMarepiaiaiB. OTpuMaHHa HaHOMOPOWIKiB. Di3uyHI
metoau. OcamkeHHss 3 ra3oBoi (aszu. MeToaum OTpUMaHHA  TOHKUX
IiBOK/MOKpUTTiB. Kpucramzamis amophHux cruiaBiB. MeToau 1HTEHCUBHOI
MJIACTUYHOI Aedopmalriii.

Tema 10. Ilpoxknaoui ma ywinoHwroui mamepiaiu.

I'padit, ryma, azbecrt, mamip, TEXHIYHA IIKipa, MOPOHIT, JHOH, KapTOH,
¢b16pa, MoBCTh, (PTOPOILIIACTOBI YITIIHHIOIOYI MaTepiau.

5.2. Temamuka npakmu4uHux 3aHames.

1. 2. bynoBa Ta BJAaCTUBOCTI peajibHUX KPUCTAJIB.



ToukoBi nedextu. Baxkancii ("nmipku", nedexktu IlloTTkn), MIKBY3I0BI
aTOMU 1 JOMIIIHI aTOMHU 3aMIUIeHHS Ta MNpoHUKaHHA. JIiHINHI (MOHOMIpHI)
nedextu. Jlucmoxkamii. KpaitoBi Ta kyToBi muciokarii. Bekxtop broprepca.
['BUHTOBI JWCOKAIlli: TPABOTBHHTOBI Ta JIIBOTBMHTOBI. ['yCTWHa mauciokariii.
[ToBepxueBi nedextu. Ilomikpuctaniuyamii matepian. ['panuns 3epeH, cyO3epeH.
Hedexr ymakoByBanHA. O0'emHi ( TphoxMipHi ) nedektu. [IoHATTS mpo HayKy.
TeopeTuyH1 OCHOBU HAYKOBUX JTOCHIIKEHb.

3. ledopmaniss MeTaJiB Ta cnJjiaBiB.

OCHOBHI MEXaHIYHI XapaKTepUCTUKU. MIIHICTh, MIACTHUYHICTh. [lOHSATTS
nedopmarii. IlpyxHa, 1utactuyHa jgedopmariisa. MexaHI3MH  TIPY)KHOI  Ta
macTuyHoi Aedopmariii. MeTonu KoB3aHHS, METOJ IojaBoroBaHHA. ['padiuna
3QJICKHICTh 3MilIHEHHS AedopmMaliii Bia Hanpyru (kpuei gedopmariii). XKopcTkicTb
MeTtairy. Moayis npykHoCTi. Mexa TekydocTi. B's3kicTh MeTany. Mexa MIITHOCTI.
BignocHe mnomoBxkeHHsA. MeTton 3MilHEHHS MeTamiB. Hakienm (HarapToBKa).
AkazemiyHa KyJbTypa: MICHE aKaJeMiuHOi J0OpouYecHOCTI y (opMyBaHHI
aKaJeMIYHO1 KyJIbTYpH 300yBaya OCBITH.

4. 3aji30 Ta iioro cniiaBu.

be3noMeHHMii Ta JOMEHHUN TMpollecH OJepKaHHS 3aiiza. Mertoau
OTpUMAaHHS BHUCOKOAKICHMX cruiaBiB. Cranb. Yasyn. [liarpama crany
3am30ByrIieneBux ciiapiB. Knacugikamis craneil. MapkyBaHHS CTalIeH. .

5-6. Tepmiuna o0poOka cniaBiB 3aJi3a ( craJi).

Tunu Bignmycky. Tumu tepmiunoi oOpoOku. Bimman crami. ['apTyBaHHS.
CamoBiamyck. Ximiko-TepMmiuHa o0poOka. IlemenTtaris. HitporiemeHTarrisl.
CunmiuitoBanHsa. AnityBanHsa. [dudysiiiHa meTamizanis, ii nepeBaru Ta HEIONIKU Y
MOPIBHSHHI 3 TajbBaHIYHUM METOJOM HaHECeHHS NOKpHUTTs. Cucrema BUIIOI
OCBITH.

7. Jlerki MeTajiu Ta CIJIaBH.

AmomiHii  Ta #oro crmiaBu. OpepxkyBaHHs — amtoMidito.  Cdepu
3acTocyBaHHA. ['IIHICTh Ta HeAOJIKM amoMiHito. Knacudikaiis Ta mMapKyBaHHS
aJFOMIHIEBUX CIIJIABIB.

8-9. Marepiaiu nopomkoBoi MeTaXyprii.

[lepeBara meroma moOpoIIKOBOiI MeTanyprii. OnepKyBaHHS MOPOIIKOBUX
matepianiB. Hemeranesi matepianu. [IpupoaHi Ta mITy4Hi HEMETalIeBl MaTepialiu.
Kepamiuni matepianu. MapkyBanHs kepamiunux marepianiB. [Imactmacu. Kiei:
HITPOIIETIOJIO3HMM, TOJIBIHIJIAICTATHUN, EMOKCUIHUKM, (EHONBHUN, TyMOBHH.
BnactuBocti Ta chepu 3acrocyBanus. [Ipodeciiina misbHICTE 1 OCOOUCTICTH
nejarora.

10. I3onsiiitni MmaTepiasm.

Jlak, Ba3eniH, nmapadiH, 130JIIiTHa CTpiUKa, MPeCIIan, pyoepoiia, dhapdop,
IIaMOT, CKJIO, CITFO/IA.

11. AOpa3uBHi maTepianu.

[Tpupoani abpa3uBHI MaTepialii, iX BJIACTUBOCTI, CpEpH 3aCTOCYBaHHS.
Mactuiia Ta MacTUIBHO-OXOJOAHI piauHU. B's3kicteh Mactuna. 3aryca”Hs
mactuia. Kpamienaainag Mactuia. 301bHICTh MacTHIIA.

12-13. Marepiaiu 3 0cO0JIUBMMH eJIEKTPUYHUMH BJIACTHBOCTAMHU.



[TpoBiTHUKH, TTOTYTIPOBITHUKH, JT1E€TEKTPUKH.

5.3. Opzanizauia camocmiiitnoi pooomu cmyoenmis.

Camocriiina pobora crtyaenra (CPC) mnpoTsiroM ceMmecTpy BKIIIOYA€
MOBTOPEHHS JIEKIIHHOTO Marepiaiy, MiIT0OTOBKA JO TEMaTHYHHUX KOHTPOJIbHHUX
poOIT (eKcmpec-TecTiB); MIATOTOBKAa JO MOJYJIBHOI KOHTPOJBHOI pPOOOTH,
MIJITOTOBKA 1 HamucaHHS pedepaTiB, MIATOTOBKAa 10 ICIHUTY. PekomeHgoBaHa
KUIBKICTh TOJWH, SIKa BIJBOJWTHCS Ha MIATOTOBKY 10 3a3HAYEHUX BHUIB POOIT
134r.

No KinpkicThb
s/ Bun po6otu rOJIMH ®opMH 3BITHOCTI
JIICHHA | 3a04Ha
1. | OmparroBaHHs JEKIIHHOTO MaTepianry 8 8 KOHCIIEKTH JICKIIIHHUX TeM
2. | IlinroroBKa 10 MPaKTHYHUX 3aHSITH 12 12 YCHI BIMOBII Ta
BUKOHAHHS MTPaAKTUYHUX
3aBJIaHb
3. | [ligroToBKa A0 MOIYIBHOTO (IIPOMIXKHOTO) 10 8 MOJ1yJIbHa KOHTPOJIbHA
KOHTPOJIIO pobora
4. | OnpaitoBaHHsl TeM, BAHECEHUX Ha 30 80 KOHCIIEKTH, po00OTa Ha
CaMOCTIHHY IiJITOTOBKY, B T.4. MPAKTUYHUX 3aHATTSIX,
KOHCIICKTYBaHHS 32 3aJJaHUM TUTAHOM BHUKOHAHHS 3aBIaHb
5. | PoGora 3 inTEepHET-pecypcaMu 10 8 IHIUBIyalbHI 3aBJaHHS,
miaroroska 10 MKP,
MPaKTUYHUX 3aHATH,
OTIpAIFOBAHHS
HOPMATUBHUX JIOKYMCHTIB
6. | IlinroroBka 1 HanUcaHHs pedepariB 10 10 | pedepar
/. | BukoHaHHs BIIpaB 10 8 BIIPABU
Pazom 134

5.4. Temamuxka inougioyanvnux (2pynoeux) 3a60ans

3 MeTo0 MOTrJIMOJICHHST BUBYEHHS IUCHUIUIIHU «Marepiaio3HaBCTBO» €
OMpAIlfOBaHHS KOHCIEKTY JICKIIM Ta BUKOHAHHS IHAMBIAyaJIbHUX 3aBIaHb
BIJIMOBIHO 10 TeM. 3aBJaHHSM JI0 1HJIUBIyaJIbHOI pOOOTH € HamucaHHs pedepary
HAa 3aJlaHy TEMY.

Pedepar - xopoTkuii BHKIaa MUCEMOBO a00 y (opmi myOmiduHOI JOMOBIIL
BMICTY KHUTH, CTaTTi ab0o0 MOEKUIbKOX pOOIT, HAyKOBOI IMparl, JITeparypu 13
3arajgbHOi TemMaTuku. Pedepar - 1me camocTiiiHa y400BO-IOCTIAHUIIBKA poOOTa
CTYJIEHTa, JIe¢ aBTOP PO3KPHUBAE CYTh JOCIIIKYBaHOI MPOOJIEMH, PUBOIUTE Pi3HI
TOYKH 30PY, @ TAKOXK BJIACHI MOTJISAIN Ha HEl.

Bwmict wMarepianmy Mae OyTd JIOTIYHMM, BHKJIaJ Marepialy HOCHUTh
pOOIEMHO-TIOITYKOBHI XapakTep.




Temamuxka pegpepamis.

1. Betyn o marepiano3HaBcTBa.

2. MaTtepiano3HaBCTBO B OPTOMEINYHIN CTOMATOJIOTII.

3. Marepiano3HaBCTBO B Xipyprii.

4. IcTopist pO3BUTKY MaTepiaiB.

5. TenneHii po3BUTKY METAJIEBUX MaTepiaiiB.

6. Crtpykrypa matepianiB. Atom. Momnekyna. XimiyHid 3B’s30Kk. Tumnum
XIMIYHHX 3B’SI3KIB: KOBAJICHTHUH (TIOJIIPHUM, HETIOJIIPHUM ) 10HHUM, METaJICBUM.

7. ®ynepeHH iX OJEp)KaHHS TE OUHUIIEHHS. ByrieneBi HaHOTPYOKH iX
oJiep>KaHHS 1 BIACTUBOCTI.

8. MeToiu BUNpoOOBYBaHHSI MEXaHIUYHUX BIACTUBOCTEH METaiB.

9. TBepaicTh MeTaJIIB Ta CIUIABIB.

10.diarpama craHy cucTeMH '"3aili30-ByIJielb" 1 MIKPOCTPYKTypa cTane i
YaBYHIB.

11.Jiarpama crtany crmiaBiB, OJHOKOMIOHEHTHI cucTeMu. [loaBiitHi
cuctemu. Jliarpamu pozunHHOCTI. [loTpiiiHi cucTeMH.

12.Tepmiuna o6poOka ctanelt 3 pa3oBOIO NEPEKPUCTATIZAIIELO.

13.KoHcTpyKLiiiHI Ta IHCTPYMEHTAIIbHI MaTepiaii.

14 SIkicTh 1 BIacTUBICTh MaTepiaiiB. 15.Metanu Ta criiaBu.

16.CrinaBu 3aii3a 3 ByTJeleM.

17.Tepmiuna 06poOKa MeTaJiB 1 CIJIaBIB.

18.IloBepxHEBE 3MIITHEHHS METaJiB 1 CIUIABIB.

19.Bubip KOHCTPYKIIIHHUX MaTepialliB JIJIsi BUTOTOBJICHHS JIE€TaICH.

20.JleroBani craii.

21.KonbopoBi MeTau Ta CIUIaBH.

22.EkoHOMIYHI IpO0JIeMH BUKOPUCTAHHS MaTepialiB.

23.Hogi marepianu.

24.0OCHOBHI BJIaCTUBOCTI MaTepiaiB.

25.Knacudikauiss marepianiB 3a CTPYKTYPHUMH O3HAKaMU: KpHUCTaJI4HI
Marepiaid 1 BJACTUBOCTI (AaTOMHI, 10HHI, MeETajeBl 1 MOJEKYJSpHI) Ta
HEKpHUCTAIIYHI TBEP/Il MaTepiaiu.

26.Knacugikamiss MarepiayiB  3a  KUIbKICTIHO pa3 1 Macmradom
HEOJHOPIAHOCTEH CTPYKTYpH (TIPOCTI, KOMIIO3MIIIHHI Ta CIIJIaBH).

27 Knacudikamiss  martepiasiB 32  NPU3HAYEHHSM:  KOHCTPYKIIIHHI,
CJIEKTPOTEXHIYHI, TPUOOTEXHIUHI, IHCTPYMEHTAJIbHI MaTepiaju, TEXHOJIOTI4HI
MaTepiaiu.

28.YaByHM: BU3HAUYCHHsI, Kiacudikallisi, CTpyKTypa, BiactuBocTi. [Ipornecu 3
BUKOPHCTAHHSAM YaBYHIB.

29.Konp0poBi METaJH 1 CIUIaBH.

30.HemeraneBi Marepiaiu.

31.Heopraniuni HemeTaneBl KOHCTPYKIIIITHI MaTepialiu.

32.HeopraniyHi HeMeTaNeBl MaTepiaid MPUPOJTHOTO OXOIKEHHS.

33.0OpraniuHi HEMeTaIeBl MaTepiaim.



34.ByrneneBorpadiToBi Marepiald MPUPOJHOro (MpUpoAHUN TpadiT) Ta
MITYYHOTO TIOXO/DKeHHS  (aHTermit, rpadiToyiTH), iXHI BJIACTUBOCTI Ta
IpU3HAYCHHS.

35.Kommno3uiiiifHi 1 MOPOIIKOBI MaTepiaiy.

36.XapaKkTepucTHKa MOPOIIKOBOI METATYPTii BIaCTUBOCTI MOPOIIKIB.

37.0CHOBHI MeXaHI4H1 XapaKTePUCTUKH MaTepiaiB.

38.0cHoBu MIacTUYHOI JAedopMarliii, HaAKJIEN U peKpucTaiizaiisa. XoJoaHa
Ta rapsda aedopmailis, OCHOBU TEPMIYHOI 0OPOOKH.

39.TepMiuna 0OpOOKH METaJIiB 1 CIUIaBIB, OCHOBHI MOHSTTSI.

40.ITnacTuyni Macwu.

41.Kopo3ist MeTaiB 1 CIJIaBiB.

42.Kopo3iiiHa CTIMKICTh MaTepiaiB.

43.3aco0u 3aXMCTy METAJIIB 1 CIJIaBiB BiJl KOPO3Ii.

44 Marepianu i1l HaHECEHHS! OKPUTTIB. [[OKpUTTA 13 METaliB Ta CIUIaBIB.
[ToxpuTTs 13 HEeopraniyHux matepiainiB. [IOKpUTTS 13 mOJIIMEPIB Ta TYMHU.

45.Ctpyktypa amop(pHHX cIuiaBiB, aMOp(HI (pepOMarHeTHKH, YTBOPEHHS
aMoppHOi CTPYKTYpHU, METOAM OTPUMAHHS aMOp(PHUX METaliB, NPAKTUYHE
BUKOPUCTaHHS aMOP(HUX CILIABIB.

46.BnacTUBOCTI HaIIBIPOBITHUKIB.

4’7.EnextponpoBiHICTh MeTaniB. BmactuBocTi mpoBiaHMKIB. Matepianu
BHUCOKOI MPOBiAHOCTI. HaampoBiAHUKY 1 KPUOTIPOBITHUKH.

48.ITpoBiTHUKOBI MaTepiaiu.

49 Kommosuriitni  martepianu. [lopomkoBi crutaBu. TBepai  cruiaBu.
Kap6oBonoknitu. bopoBonokniTh. OpraHoBoyiokHITH. MeTanu, apmoBaHi
BOJIOKHAMHU.

50.KoHTpob SKOCTI 3BapHUX 3’ €THAHB.

51.Buau 1 knacugikaiis 3BapokK.

52 .ITpuHIMO OTpUMaHHS aMOp(PHUX MaTeplaiB.

53.EneKkTponpoBiiHICT, MeTamiB. BracTuBOCTI mpoBIOHUKIB. Marepianu
BHUCOKOI MPOBIAHOCTI. HaAmpOBIAHUKY 1 KPUOTIPOBITHUKH.

54 BupoOHHUIITBO aBTOJIMCTOBOT CTaJi.

55.Crani nns xonogHoro mramnyBaHHsA. KoHCTpykuiiiHI (MammmHOOyA1BH1)
IIEMEHTOBAHI, JIETOBaH1 CTaIl.

56.Criocobu BUpOOHUIITBA ATFOMIHIIO.

57.CniocoOu BUpOOHHUIITBA MiJli 1 MITHUX CILIaBIB.

58.Cxio. OtpumanHsi 1 00poOka ckia. BmactuBocti ckia. Tumnu ckia.
Ddapdop.

59.Hanomarepianmu.

6. POPMHU NOTOYHOTI'O TA HIACYMKOBOI'O KOHTPOJIIO
6.1. @opmu nomounoeo koHmponro. YcHa ab0 MUCbMOBA NEPEBIPKa BHUBUEHHS
HaBYaJIbHUX MaTeplajiB HA MPAKTUYHUX 3aHATTSX.
6.2. @opmu npomizxcHo2o koumporo. MoayiabHa KOHTPOJbHA poOoTa
6.3. @opmu niocymxogoco koumporo. Ilcnut



7. 3ACOBU JIAT'HOCTHUKU PE3YJIBTATIB HABUAHHSA
3acobamMM 1arHOCTUKU 3 JUCHUILUTIHM «MaTepiao3HaBCTBO» € HaBYaJbHI
MaTepiaiy, SIKi BUKOPUCTOBYIOTHCS JJISl TIEPEBIPKU PIBHS HABUAIBHHUX JOCSATHEHB
CTYJICHTIB: TECTH.

[Tig yac MOTOYHOTO KOHTPOJIIO OIIHIOETHCS 3ATHICTh Ta PIBEHh BUKOHAHHS
CTYZCHTOM 3aBIaHb HA MPAKTUYHUX 3aHATTIX, PE3yIbTaTH CAMOCTINHHOI poOOTH 3
HAaBYAJIILHOIO  JITEpaTyporo, a TakKoX SKICTb BUKOHAHHS  CTYICHTOM
1HIMB1IyalIbHOTO 3aBJIaHHS y BUTJISIII pedepaTy Ta HOro mpe3eHTalrii.

3pa3ox eapianmy mMoOy1bHOi KOHMPOIAbHOL podomu:
Nel
1. OcHoBHI BUaM 00pOOKH CIPOro 4YaByHY €:
1. mucormiaris, agcopoiis, qudy3is
2. BlAmani, HopMasi3alis, rapTyBaHHs, BIIITYCK
3. rapTyBaHHS,BIJIYCK, CTAPIHHS
No2
3a AIKUMH 03HAKAMHU KJIACU(PIKYIOTh ByIJlelneBi cTaJi
1. 3a BMICTOM BYTJIELIO Ta CTPYKTYPOIO
2. 3a BMICTOM Maprasiio Ta JOMIIIOK
3. 3a BIICYTHICTIO JJOMIIIOK
Ne3
Hedopmanin ue-
1. 3MiHa po3MipiB 1 HOpMU TiNIA i JIEI0 TPUKIAACHUX CHIT
2. 3MIHa CTPYKTYPH MiJ J1€10 NPUKIAJICHUX CHII
3. 3MiHa BJACTUBOCTEH Mij €0 MIPUKIIAICHUX CUJT
Ne4
o Take BigmaJa craJji?
1. ycyBaHHA BIAXUJIEHHS BiJl PIBHOBAXXHOI'O CTaHY METalIy
2. da30BI IepeTBOPEHHS
3. 3MiHa CKJIaay cTaji

8. KPUTEPII OLIIHIOBAHHS PE3YJbTATIB HABUAHHSA

8.1. Illkana ma Kkpumepii ouiHWOEAHHA 3HAHb CMYOCHMIE.
IlepeBenennst miicymkoBoro 6aiay 3a 100-0a1bHOI0 HIKAJI010 OLIHIOBAHHS B MiJICYMKOBY
OLIIHKY 32 TPaJAULiHOK0 INKAJIOK

Ouinka 3a TpaguuiiiHoI0
HincymkoBuii 6a HIKAJIOI0
eK3aMeH
90-100 BIIMIHHO
89-70 noope
51-69 3a0B1JILHO
26-50 HE3a0BIIBHO
1-25 He nonymieno




8.2. Kpumepii oyiniosanns nio uac ayoumopHux 3aHsamas.

Kpurepii oniHroBaHHSI HABYAJIbHHUX JOCATHEHb CTYJAEHTIB

Ha MPAKTHYHHUX 3AHATTAX

Ouinka

Kpurepii ouinioBaHHs HABYAJILHUX A0CATHEHb

5 0aJiB

OuiHroeTbest poOOTa CTYyJEHTA, SKUH y TOBHOMY 00Cs31 BOJIOIIE
HaBYAJILHUM MaTepiajioM, BUTbHO, CAMOCTIHHO i apryMEHTOBaHO HOTO
BHUKJIQ/Ia€, TJIMOOKO Ta BCEOIYHO PO3KPHBAE 3MICT TEOPETUYHUX
3alUTaHb Ta TPAKTHYHUX 3aBJaHb, BUKOPUCTOBYIOUH IPH LHOMY
00OB’SI3KOBY Ta JIOJATKOBY JITEpaTypy, BILJIBHO MOCIYTOBYETHCS
HAYKOBOIO TEPMIHOJIOTI€I0, DPO3B’S3y€ 3a/1adi CTAaHAAPTHUM abo
OpUTIHAIBHUM CITOCOOOM, HABOJWTH apryMEHTH Ha MiATBEPIUKCHHS
BJIACHUX JYMOK, 3JIIHCHIOE aHaJIi3 Ta pOOUTHh BUCHOBKH.

4 6aau

OniHroeTbCst poOOTa CTYJCHTA, SIKUM JIOCTaTHHO TIOBHO BOJIOJIIE
HaBYAJIBHUM  MarepiajioM, OOIPYHTOBaHO HOro BHUKJIagae, B
OCHOBHOMY PO3KpPHBA€ 3MICT TEOPETUYHHX 3aIUTaHb Ta MPAKTHYHHX
3aBJjaHb, BUKOPUCTOBYIOUM IPH LHOMY OOOB’SI3KOBY JIiTEpaTypy,
pO3B’s3y€e  3amadi  CTaHIAPTHHUM  CIIOCOOOM,  IOCITYyTOBYETHCS
HAyKOBOIO TEPMIHOJIOTi€r0. AJie IPH BUCBITJICHHI JISAKHX MUTaHb HE
BUCTAYa€ JIOCTATHHOI MIMOMHM Ta apryMEHTAIlii, TOIMYCKAIOThCS TPU
IIbOMY OKpEMi HEICTOTHI HETOYHOCTI Ta HE3HAYHI TOMIJIKH.

3 0aam

OmiHlO€eTbCs poOOTa CTYNIEHTA, SKUH BIITBOPIOE 3HAYHY YACTHHY
HABYAJILHOTO MaTepiaiy, BUCBITIIOE HOTO OCHOBHHIA 3MICT, BUSIBIISE
eJIeMEHTAPHI 3HaHHS OKPEMHUX ITOJIOKEHbB, 3aITUCYE OCHOBHI (hOPMYIIH,
piBHSHHS, 3akoHM. OJHAK HE 3MaTHUH JO0 TJIMOOKOro, BCEOIYHOTO
aHajizy, OOIPYHTYBaHHS Ta apryMeHTamii, HEe KOPUCTYEThCS
HEOOXITHOIO  JITepaTyporo, JIONMyCKae ICTOTHI HETOYHOCTI Ta
HOMUJIKH.

2 0auau

OmiHroeTbess poOOTa CTyAEHTa, SKHWA JOCTaTHRO HE BOJIOAIE
HaBYaJbLHUM MaTepiajioM, OJHaK ¢parMeHTapHO, IoBepxoBo (0e3
aprymeHrtauii ¥ oOIpyHTyBaHHsS) BHKJAQJa€ OKpeMi MUTaHHS
HaBYAJIbHOT TUCLMILIIHY, HE PO3KPUBAE 3MICT TEOPETUUYHUX MUTAHB 1
NPAaKTUYHUX 3aBJIaHb.

1 6an

OniHroeTbess poOOTa CTyAEHTA, SKUH HE B 3MO31 BUKJIACTH 3MiCT
OUTBPLIOCTI MUTaHb TEMH Ta KypCy, BOJIOJII€ HABYAJIbHUM MaTepiajoM
Ha PpiBHI PpO3MI3HABAHHS SIBMIL, JOMYCKa€ ICTOTHI IOMMJIKH,
BIJINOBI A€ HA 3aIIUTaHHSI, 0 NOTPEOYIOTh OJIHOCIIBHOI BIIMOBIJI.

0 0axiB

OmiHroeTbess pobOTa CTyAEHTa, SKUH HE BOJIOJIE HaBYAIbHUM
MaTepiaJoM Ta HE B 3MO31 HOro BUCBITIIMTH, HE PO3YyMIE 3MICTY
TEOPETUYHMX IIUTAHb TA PAKTUYHUX 3aBAAHb.

8.3. Kpumepii ouyinrosanns inougioyaibHux 3a60aHb.

Kputepii oniHIOBaHHS JOCJTIZKEHHS Y BUIJIsAAI pedepaTy

Kpurepii omiHtoBaHHS poOOTH MakcumanbHa
/i KUJIBKICTB 0ajIiB 32 KOXKHHUM

KpHUTEpieEM
1. OOrpyHTYBaHHS aKTyalbHOCTi, ()OPMYJIIOBaHHS METH,

3aBJIaHb Ta BU3HAYEHHS METOIB JTOCIIIKEHHS 1

2. CknaznaHus miany pedepary 1
3. Kputnunuii aHaiiz cyTi Ta 3MICTy IMepiuokepen. Bukian
dakTiB, i7e#, pe3yabTaTiB JOCHII)KEHb B JIOT1YHIN

MOCIIZIOBHOCTI. AHaJ3 Cy4acHOTO CTaHy JOCIiIKEHHS 3
poOJIeMH, PO3IJIA] TEHJCHINH IOJAJBIIOr0 PO3BUTKY




JAHOTO MTUTAHHSL.
4, JoTtpumanns npaBui pepepyBaHHAM HAYKOBHUX ITyOJTiKaITii 2
5. Jloka30BiCTh BUCHOBKIB, OOIPYHTOBaHICTh BIIACHOI MO3MIIIT, 2
MPOMO3ULii IION0 PO3B’s3aHHS MPOOJIEMH, BU3HAYCHHS
MEPCIEKTHUB JIOCIIJPKESHHS
6. JloTpuMaHHS BHMOT IIOJI0 TEXHIYHOTO O(OpMICHHS 1
CTPYKTYpHHX €JI€MEHTIB poOOTH (TUTYIBHUIA apKyll, IUIaH,
BCTYI, OCHOBHA YaCTHHA, BUCHOBKH, AOAATKU (SIKIIO BOHH
€), CITHCOK BUKOPHUCTAaHUX JKEPEI)

Pazom 10

8.4. Kpumepii oyinrosannus moodyabHoi KOHMpPoOIbHOT podomu.

OriHOBaHHS MTPOMIXKHOTO KOHTPOJTIO, TOOTO MOJTYJIBHOI KOHTPOJIBHOI pOOOTH
3MIACHIOEThCS 3a ImKanow Bl «0» g0 «10». 3a kokHE NPaBWIBHO BUpIIICHE
TECTOBE 3aBAaHHS CTyAeHT oTpumye 0,5 Oanm. MakcuMalibHa KUIBKICTH OalliB 3a
MOJYJIbHY KOHTPOJIbHY paboTy — 10 Gamis.

Tadauus nepeBeneHHs 6aJiB
32 BUKOHAHHSI MOJYJ/JIbHOI KOHTPOJIbHOI po00TH

KinbkicTs OaiiB O1iHKa 3a HAal[lOHAJILHOIO
HIKAJIOK0
27-30 5 BIZIMIHHO
23-26 4 nobpe
16-22 3 3a7]0BIJIEHO
0-15 2 HE3aI0BIILHO

8.5. Kpumepii oyinioeanns nio uac nioCymKko8020 KOHmMpoJio.

[Io3UTHBHY OLIIHKY OTPUMY€ CTYIEHT, SKUWA BUKOHAB yCl BHJIM 3aBJiaHb,
BHU3HAYEHI y poOodiil mporpami HaBYajdbHOI IUCHUIUIIHM W Ma€ JOCTaTHIO
KUIBKICTh OaliB 3a MOTOYHUU KOHTPOJIb (HEe MeHme 35 OamiB) Ta NPOMIKHUN
KOHTpOJIb (He MeHIie 10 0aniB) Ta miACYMKOBUN KOHTPOJIb (HE MEHILE 25 OaiB)

9. IHCTPYMEHTU, OBJIAJITHAHHSA TA ITIPOI'PAMHE
3ABE3INEYEHHS, BUKOPUCTAHHA SAKUX IIEPEJIBAYA€
HABYAJIBHA JJUCHUIIJIIHA
Hewmae norpebu

10. PEKOMEHJIOBAHI JKEPEJIA THOOPMAIIIT

10.1. Ocnoegni orxcepena

1. I'ynses A.B. Memannoseoenue. - M.: Memannypeus. -1986. - 544 c.

2. Ocnoséu  mamepuanogeoenus. Iloo peo. UU.Cuoopuna. - M.:
Mawunocmpoenue. -1984. - 436 c.

3. Mamepuanosedenue: YueOHUK 051 8bICUIUX MEXHUYECKUX YUeOHbIX 3a6e0eHUl.
b.H Apzamacos, U.U.Cuoopun, I'.®.Koconanos u op. M.: Mawunocmpoenue. -
1986.-384 c.

4. Jlaxmun FO.M., Jleoumvesa B.I1. Mamepuanoseoenue. - M.: Mawunocmpoerue.
-1980. - 493 c.



5. Lykepman C.A. Ilopowikoevie u komnozuyuornnvie mamepuansl. - M.:"Hayka" -
1976. -128 c.

6. Aumponos JI.1. Teopemuuna enekmpoximis. - K: "J/lu6iov." -1993. - 544 c.

7. Memannogeoenue u mepmuueckas obpabomrka y8emHvlx Memaiios U CHia8os.
Konnaues b.A., Jlueanos B.A., Enamun B.U. - M.: Memannypeus. - 1981. - 416¢.

10.2. /lonomixcui 0xcepena

1. Awmponos JIL.U., Maxywun E.M., [lanacenxo B.®. Hneubumopwvl xopposuu
memannos - K.: Texnixa. - 1981. -183 c.

2. T'ewep [0.A., Paxwmaom A.I. Mamepuanogedenue. Memoovr ananu3sa,
Jnabopamopuwle pabomsl u 3a0aqu - M.: Memannypeus. -1989. - 456 c.

3. Texnonoeus memannos. Knoposos b.B., Ycosa JI.®.. Tpemvsikos A.B. u op.- M.:
Memannypeus. - 1979.- 904 c.

4. Boeomonosa H.A. Ilpaxmuueckas memannoepaghus. - M.: Boicut. wik.-1987. -240
C.

5. Camoxoykuu A.U., Kyuaecxuii M.H. Jlabopamopuvie pabomovl no
MemaniosedeHuo U mepmudeckou  obpabomke  memannos. -  M.:
Mawunocmpoenue. -1982. -174 c.

10.3. Inmepnem-pecypcu

Ingpopmayivuni pecypcu 19./[ucmanyiiinuii kypc Google G Suite for Education.
Peoicum oocmyny: Google Classroom (Google G Suite for Education, oomen
LLL.kpi.ua, nramgopma Sikorsky-distance), koo kypcy eynomkj



