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IMNOACHIOBAJIBHA 3AIINCKA

Teopis 1 MeTroguka HaBYaHHS TEXHOJIOTIH K IUIAKTUYHO OOTpyHTOBaHA
CUCTEMA 3HaHb, YMIHb 1 HaBUYOK, [JOCBIJYy TBOPYOi JISUIBHOCTI TMOKJIMKaHA
3a0€3Me4nTH MIArOTOBKY YUUTEIIB TPYJOBOTO HaBUYAaHHS Ta TEXHOJOIIH 1 KpEeCIEeHHS
70 peaiizaiii 3MICTy JepKaBHMX CTAaHAAPTIB OCBITHBOI ranmy3i «TexHomoris» B
3arajibHOOCBITHIX HaBYAJIbHUX 3aKjIagax.

[IpuHUMMIOB] 3MIHM B 3MICTI 3arajibHOi CEpeHbOI OCBITH Ta TPYJIOBOTO
HABUYaHHS, 3alpoBaDKEHHs TMpodiaizaiii y CcTapmux Kilacax 3arajlbHOOCBITHIX
HaByanbHUX 3akianiB (3H3) 3yMOBIIOIOTH HEOOXIHICTH ONEPATUBHOIO BXKUTTS
3aX0JIB IIOJ0 BHPOOJICHHS HOBOI METOJOJIOTIT METOAMYHOI MIATOTOBKW YYUTETIB
TPYJIOBOTO HAaBYAHHS Ta TEXHOJOTIH 1 KpPECIEHHS Ta CTBOPEHHS BIAMOBIIHOTO
HayKOBO-METOJIMYHOTO 3a0e3IeUYCHHS OCBITHHOT'O IPOIIECY Y 3aKjIagax BHIIOI OCBITH
(3BO). BaxnuBo, mo0 MeTonWYHA MIATOTOBKA peajizyBajiacs HE JUINEe dYepe3
BIJIMOBIIHY HABYAIBHY IUCIUILIIHY, 1 HE 3BOJIAJIACS JIMIIIE JI0 HEl, a po3riIsaanacs K
OCHOBHMI MPUHIMI y MPOLECI HABYAHHS BCIX AMCLMIUIIH MIATOTOBKH BYUTENS Y
nenaroriuanx 3BO.

MeToro ¢paxoBoro BUNMPOOYBAHHS € BU3ZHAUYEHHS PIBHS yCEOIUHOI TEOPETUUHOI
Ta MPAKTUYHOI MIATOTOBKM BCTYIHHUKIB, IXHIX 3HAHb, YMIHb 1 HAaBUYOK, BUSBJICHHS
3IaTHOCTI CHCTEMAaTW4YHO TIOTIOBHIOBATH CBOi 3HAHHS, OPIEHTYBATHCS  HOBIH
iH(opMailrii, BUOMpaTH 3 HEl TOJOBHE, OAYUTH TEPCHEKTUBU PO3BUTKY OCHOBHUX
rajry3eii IpOMHUCIOBOCTI, XapaKTePHUX [JIsl PETIOHY, LLIECIPIMOBAHO 3/1MCHIOBATU
BECh OCBITHII mporiec, eheKTUBHO BECTU MPoQopieHTAIIHHY POOOTY, TOTYBaTH YUHIB
70 CB1IOMOTO BHOOpPY mpodecii 3 ypaxyBaHHSIM OCOOHMCTICHUX HaxmWiiB 1 MoTped
CYCH1JIbCTBA.

VY mporeci paxoBoro BUNpoOyBaHHS BUZHAYAETHCS:

- 3arajlbHU pIBEHb TEXHIYHOI KyJIbTypud aOITYpIEHTIB MENarorivHoro
yHiBepcuteTy crerianbHocTi 014 Cepenns ocBita (TpynoBe HaBUaHHS Ta TEXHOJIOTT)
OCBITHBOT'O CTYTICHIO MaricTpa;

- MIIHICTh 3aCBOCHHS  HABYAJbHUX  JACHUIUIIH  IWMKIIB  «OCHOBH
BUPOOHUIITBA» 1 «MalIMHO3HABCTBO», III0 € OCHOBOIO HAaBYAHHS OCHOB TEXHIKH 1
TEXHOJIOT1H B MPOIIeCi TPyA0BOro HaBuaHHs y4HiB 3H3;

- MIIHICTH OBOJOMIHHS alitypieHTamu cremianbHocTi 014 Cepennst ocBiTa
(TpynoBe HaB4YaHHS Ta TEXHOJIOTIi) OCBITHHOT'O CTYIEHIO MAricTpa TEOPETUYHUMHM 1
METOJUYHUMHU 3HAHHSIMHU Ta BMIHHSIMH IMOJO0 TPOBEIEHHS YPOKIB TPYIOBOTO
HAaBYaHHS BIJMOBIAHO JI0 HOBUX TEHJEHINN pedopMyBaHHS OCBITHBOI Tranys3i
«Texuonorisiy. Y mepury uepry, HAETbCS TPo 1HPOPMAIIHHO-KOMIT IOTEPHI
TEXHOJIOT1{, HOB1 MeAaroridyHi TeXHOJIOTIi Ta IHTEPaKTUBHI METOINKH,

- YITKICTh YSIBJICHb MPO XapakTep 1 3MICT poOOTH BUMTENS 3 OpraHizaiii,
IJIaHYBaHHS 1 MareplaJpbHOTO 3a0e3MeYeHHs TPyAOBOro, mpOGUILHOTO U
npodeciiHOro HaBYaHHS Ta MPOAYKTHBHOI Mpalll MIKOJSPIB 1 NUIIXIB 3a0e3meueHHs
OCBITHBOI, PO3BHBAIOYO] 1 BUXOBHOI (DYHKIIIT TPYAOBOI MiATOTOBKH;

- YMIHHS 3JIACHIOBATH MiATOTOBKY 1O TEOPETUYHHUX 1 MPAKTUYHUX 3aAHSTh,
NPaBWIbHO OyJyBaTH W MPOBOJUTH II 3aHATTS B IIKOJI, Y BUPOOHHYMX yMOBaXx,
CKJIaJIaTH HEOOX1HY JIJIs 3aHSATh HAaBYAIbHO-METOJANYHY W TEXHIYHY JOKYMEHTAIIIIO;



- YMIHHS OPTaHI30BYBaTH i POBOJAUTH MO3aKIaCHY pOOOTYy YUHIB 3 TEXHIYHOT
TBOPYOCTI, JEKOPATUBHO-Y>KUTKOBOTO MUCTEIITBA, & TAKOXK (haKyIbTaTUBHI 3aHSTTS;

- yMIiHHS TPaBWIBHO 3/1HCHIOBATH 3B S30K TEOPETHUHUX 3aHATh 3 TEXHIKU 3
MPaKTUYHUMU 3aHATTSAMH 1 TIpaIero YYHIB, a BCI€T TEXHIYHOI 1 TPYI0BOT MIJAITOTOBKU —
3 OCHOBaMHM HayK, 3 IHTErpaii€0 3HaHb Yy4YHIB IIPO TEXHIKY, TEXHOJOTII 1
BUPOOHUIITBO;

- YMIHHS TPaBWIBHO OPraHi30ByBaTH MPOCKTHO-TEXHOJOTIUHY MisUIbHICTh
YV4HIB, CyCHUIBHO KOPUCHY IPOIYKTUBHY MpAaIl0 YUYHIB PI3HOIO BIKY B ILIKOJI, 1032
IIKOJIOKO Ta y BUPOOHMYMX yMOBax (1001p BUIB Mpalli, HOpPMYBaHHs, 00JIIK TOLIO);

- YMIHHS OpraHi3oByBaTH MpOQiIbHE HABYAHHSI B 3arajbHOOCBITHHOMY
HaBYAJIbHOMY 3aKJIajii

- YMIHHS TIO€AHYBaTH HABUaHHS ¥ BUXOBAHHS YYHIB y MpOIECl YPOUHOI 1
M03aypOYHOi POOOTHU 3 TPYJOBOIO HABYAHHS.

Teopis 1 MeTOOMKA HAaBYAHHS TEXHOJOTIM IPYHTYETbCS HA 3HAHHSIX
a0ITYpI€EHTIB 13 TaKUX HABYAJIBHUX JMCUMILUIIH: TEAArorika, MCHUXOJIOTis, OCHOBH
TEOpii TEXHOJIOTIYHOI OCBITH, METOJIMKA HABUYAHHS TEXHOJIOT1A, MaTepialo3HABCTRO,
TEXHOJIOT1sl BUPOOHMIITBA KOHCTPYKIIMHUX MaTepiaiiB, CTaHJapTU3allis, YIIPABIIHHS
AKICTIO 1 cepTudikaiisg, o0poOka KOHCTPYKIIMHMX MaTtepialliB, poOOUl MAaIIWHH,
€HEpreTUYH1 MaIlNHU, 3arajibHa eJIEKTPOTEXHIKA.

[Iporpama ¢axoBoro BuUMpPOOyBaHHS HE € TOBTOPEHHSM IPOrpam
olHOMMEHHUX KypciB. KoHTeKkcTHM BKazaHuX mporpaMm nemo 30iratotbes. OpHak,
pPO3KpHBaO4YM Ha (haxOBOMY BHUMPOOYBaHI 3arajibHi MUTAHHS TEOpii 1 METOIAUKHU
HaBYAHHS TEXHOJIOTIM, INMHUTAHHS METOJMKHA BHBYCHHS OKPEMHX PO3JIUIB 1 TEeM
IporpaMu TPYJOBOTO HaBYAHHS, BUITYCKHHUKH NEAAaroTiYHOTO BHUILOTO HABYAIBHOTO
3aKJ1aay MarThb BUKOPUCTATH BJIACHUW NTOCBII, 300yTHH B MpOLECI MEAAroriyHol
MIPAKTUKH, TTiJ] 9aC TEXHOJOTIYHOTO MPAKTHKyMYy B HaBUAJIbHUX MAWCTEPHSX, 3aHATh
3 Teopli 1 METOANKN TEXHIYHOI TBOPUOCTI, SIK pe3yIbTaT CAMOCTIMHOTO MOTJIUOIEHHS
Ta pO3IIMPEHHS 3HAHb. TOMy OAHI U Tl % cami MOJIOXKEHHSI BOHU MalOTh PO3KPUBATH
Ha (axoBOMY BUIIPOOYBaHHI IIHOIIIE.

[Tix yac ckmagaHHs LBOrO (PAxOBOro BUMPOOYBAaHHS BU3HAYAETHCS (haKTHYHA
BIIMIOBIZTHICT, BCTaHOBJICHOTO PIBHSA Mpo(deciiHOl MIArOTOBKA BYMTENS TEXHOJOTIHN 1
KPECJIEHHSI BUMOTaM OCBITHBO-TIPO(ECiiftHOT TporpaMu OakanaBpa, HOro TOTOBHICTH JI0
CaMOCTIHHOI POOOTH y 3araJlbHOOCBITHIX Ta IHIIMX 3araJbHOOCBITHIX HaBYAJILHUX
3aKJaax.

OCHOBOTO 151 pO3pOOKH IporpaMu (paxoBOro BUMPOOYBaHHS OyJIH TaKi IOKYMEHTH:

- «[amy3eBuii cTaHgapT BUIIOI OCBITH» OCBITHBO-TIPO(DECIHHOI TpOTrpaMu
miArotroBku Oakanaspa creniaibHocTi 6.010103 « TexHonoriuHa ocBiTay;

- IlporpamMa KOMIIJIEKCHOTO JEP’KaBHOIO €K3aMEHYy 3 MAallMHO3HABCTBA 1
ocHoB BupoOHunTBa / YKi.: Napkymescekuii B.C., [k C.J., Mapymak O.B.,
Martgiituyk A 5., [Banuyk A.B., Ilononsauyk C.B. — Binnung, 2018. — 34 c.;

- IIporpama KOMIUIEKCHOTO J€p>KaBHOTO €K3aMEHy 3 METOJMKM HaBYaHHS
TexHosorii Ta nenaroriku / Yxi.: lamyssk B.M., Mapymak O.B., I'apkymeBcbkuit
B.C., lIpimuk C./I. — Bigauns, 2018. — 36 c.

VY mporeci po3poOKM MpOrpamMu BpaxoBaHO TaKOXkK OaraToOpiyHUN JOCBIT
BUKJIAJaHHS aBTOPaMU IIUKJIIB JUCIMIUIIH 3 OCHOB BUPOOHUIITBA 1 MAIlIMHO3HABCTBA,
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MeJarOT1YHO-TICUXOJIOTIYHUX TUCIUILIIH, TeOPil 1 METOANKN HaBYAHHS TEXHOJIOTIH y
BinHuLIbKOMY — Jep’KaBHOMY T[€JarorivHoMy yHiBepcuTeTi iMeHl Muxaiina
Kormtobunrcpkoro crynentam cremianbHocTi 6.010103 «TexnomorigaHa ocBiTay 1 3MicT
HIKIJIBHUX MPOTrpaM 3 TPYIOBOIO HABYAHHS 1 TEXHOJIOTIH.

I. 3SMICT HABYAJIBHOI'OI'O MATEPIAJIY
1 moayJib
1.1. OCHOBHA ITPOMHUCJIOBOI'O BUPOBHUIITBA

1.1.1. Marepiaio3HABCTBO i TeXHOJIOTIl BUPOOHMIITBA KOHCTPYKIIHHUX MaTepiajiiB
1.1.2. Cranpapru3sauisi, ynpasJiHHS AIKICTIO i cepTU(ikamis
1.1.3. O0po0ka KOHCTPYKIIITHMX MaTepiaJiB

1.1.1. Marepiajio3HABCTBO i TEXHOJIOTil BUPOOHUIITBA KOHCTPYKIiIiHMX MaTepiajiB

Teopemuuna wacmuna

TeopeTnuHi OCHOBH TEpMIYHOI OOpOOKHM cCTayl. YTBOPEHHS AyCTEHITY IpH
HarpiBaHH1 3aJ1€KHO B1JI KOHLEHTpaLlli BYIJIEIIO B CTaJIl M IIBUAKOCTI HarpiBaHHs. SBuIa
MeperpiBaHHs 1 NepenaiioBaHHsA, IXHIM BIUIMB HAa CTPYKTYpy 1 BJIACTMBOCTI CTaJi.
[loHATTST PO CTPYKTYpHY CHAAKOBICTh. [lepeTBOpeHHs1 ayCTEHITy NMpU OXOJIOJHKEHHI.
MeracTabuibH1 CTpYKTypH 1 ixHi BiacTuBOCTl. KOopoTka xapakTtepucTuka Judy3iiHOro
(mepnitHOTO),  O€3mudy3iiiHOTO  (MAapTEHCUTHOTO) 1 TPOMDKHOrO  (OEHHITHOTO)
nepeTBopeHb. [lepeTBopeHHsI MapTEHCUTY i 3aIMIIIKOBOTO ayCTEHITY MPU HarpiBaHHI.

TexHonoris TepMiuHoi 00poOku crami. Bumu TtepmiuHoi  00poOKwH.
BignanmroBanus ctaii. Buau BiamamoBaHHS nepiioro i apyroro poay. Hopmamizartis
cram. CTpykTypa W BIACTHBOCTI CTajl TICIS BIAMATIOBaHHS W HOpMai3alli.
lapryBanns crameir. Bubip rapTyBasbHOrO CepenoBHUINA. 3arapTOBYBaHICTh Ta
NpOrapToByBaHiCTh. Buam rapryBanHs. Biamyckanns cram. Buam BiamyckaHHS.
CrtpykTypa 1 BIaCTUBOCTI 3arapTOBaHOi 1 BiMylieHoi cTaini. OOpoOka Xonoa0M Ta ii
npu3HayeHHs. BruB TepMiuyHOi 0OpOOKH Ha BIACTUBOCTI CTAaII.

TepmoMexaHiyHa (BHCOKOTEMIEpaTypHa 1 HHU3bKOTEMIIEpaTypHa) 1 XIMIKO-
TepMiyHa oOpoOKa cTaii (LleMeHTallisl, a30TyBaHHs, 1[IaHyBaHHS 1 HITPOLEMEHTaLlis,
nudys3iiina Metanizaiis). [loBepxHeBe rapTyBaHHs cTajieil.

Konctpykmiini  ctami. IlpuHuunu BuOOpYy Martepiaily [yl KOHKPETHOTO
BUpPOOY, BUXOJSYM 13 YMOB eKCIUTyartarlii. ByrieneBi i JieroBaHi KOHCTPYKIIiHHI
cTaui, iXHa Kiacudikallisi, MapKyBaHHs, BIACTHBOCTI, 3aCTOCYBAaHHS, TEPMOOOPOOKa
Ui 3a0e3mnedeHHsT HeoOXigHuX BiacTuBocTed. IlepeBarw 1 HEHOJIKH JIETOBAHHUX
CTaJiel IOPIBHSAHO 3 BYIJIELIEBUMU.

[HcTpy™MenTansHi MaTepianm. [Ipuniunu BuOopy maTtepialy B 3aJ€KHOCTI Bij
npusHaueHHs1 iHcTpyMeHTa. Knmacudikamis iHcTpyMeHTanbHux ctanedt. Crami ams
PLKYUYUX 1 BUMIPIOBAJILHUX IHCTPYMEHTIB. Byrienesi il jieroBaHl 1HCTpyMEHTaJbHI
cTaii, TepMOOOpoOKa, CTPYKTypa, BIJIACTUBOCTI, MapKyBaHHS 1 3aCTOCYBaHHS.
Oco0auBOCTI TEPMOOOPOOKH.

[HcTpyMenTanbH1 MaTepianu. [IpuHnunu BuOopy maTepially B 3aJ€KHOCTI Bij
Npu3HAUYeHHS 1HCTpyMeHTa. TBepai criaBu. Cknaa, kiacudikaiis, CTPYKTypa,
MapKyBaHHs, BJIACTUBOCTI 1 3aCTOCYBAaHHS TBEpAMX CIUIABiB. IXHi mepeparu i
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HeJoNiKu. Matepianin BUCOKOT TBepaocTi. Anmas, kapbim Oopy, KyOiuHUN HITpHUI
6opy (6opasoH, enpOOp), MiHepaJoKepamika. IXHi BIACTHBOCTI i 3aCTOCYBaHHS,
nepeBary 1 HeTOIKH.

AmOMiHIN, MiJb, TUTaH, IXHI BJIACTUBOCTI, MapKyBaHHA i 3acCTOCYBaHHS.
CmiaBu aitoMiHito, Mijl, TUTaHy, IXHINH XIMIYHUNA CKJIaJ, MapKyBaHHsI, BJIaCTUBOCTI,
3aCTOCYBaHHS.

®di3uyHa cyTh mnpouecy 3BaproBaHHs. Kiacugikaiis cnocoOiB  3BaproBaHHS.
EnexTtpuune gyrose 3BaproBaHHs. 3BaproBalibHA AyTa 1 i BIAacTUBOCTI. J[keperna >KuBJieHHs
IUIsL JTyTOBOTO 3BaproBaHHs. PyuHe myroBe 3BaproBaHHs. KopoTka XapakrtepucTuka
ra3oBoro 3eaproBaHHs. CyTb Mpoliecy, araparypa, TEXHOJOT1S Fa30BOr0 3BapIOBaHHSI.

[Masiaus. Jlyninusa. [pumnoi 1 gurocu. TexHomoris, 1HCTpYMEHTH, OO0JIaHAHHS 1
MaTepiaiy sl HU3bKOTEMIIEPaTypHOTro 1 BUCOKOTEMIIEPATYpPHOTO MasHHS.

Ilpaxkmuuna yacmuna

Bubepits pexxum o6poOku miectepHi 13 craimi 20 i3 TBEpAICTIO 3y0a, piBHOTO
HRC 58-62. Pozmmdpyiite ckiaa cTaiii 1 BU3HAYTE J0 SIKOI TPYMH 3a MPU3HAYCHHIM
BIIHOCUTBCA LS cTaib. ONUIIITE MIKPOCTPYKTYPY 1 BJIACTHBOCTI NMOBEPXHI 3y0a 1
CEpLIEBUHU IIECTEPHI MICIsl BUOpaHOi 0OpOOKH.

Bubepitp  pexxum  TepMmiuHOi  OOpoOkM  (Temmeparypy  rapTyBaHHS
OXOJIO/DKYIOUE CEpe/IOBUIIE 1 TeMIEepaTrypy BIJIIYCKaHHS) pi3bOOBUX KaliOpiB 13
ctam Y12A. Onuiith nepeTBOPEeHHs, 1o OyAyTh BIIOYBAaTHCS MPU TaKii TepMIYHIN
00poOl11i, MIKPOCTPYKTYPY 1 TBEPJIICTh IHCTPYMEHTA MICJIsSI TEPMIYHOI 06p06KPI

Mirtunku i3 crani Y12 saraprosani: nepumii Big remneparypu 760°C, apyruii
Bix Temneparypu 850°C: a) posmmdpyiite cKian CTali i BU3HAYTE, A0 SKOi TPyIu
BIJIHOCUTKLCS JIaHA CTajlb 3a MPU3HAYEHHSIM; O0) BUKOPHUCTOBYIOYM JlarpaMmy CTaHy
3QJ1130-IIEMEHTHT, TOSICHITh, SIKMM 13 IIMX MITYMKIB 3arapTOBaHUM IPaBUIBHO, Ma€
Kpari pikydi BIaCTHBOCTI.

Jlnst BUTOTOBJIEHHSI cBep/ia BuOpaHo crans Y 10: a) posmmdpyiire ckiman cram i
BU3HAUTE, JI0 KOl TPyNH BIIHOCUTHCA JaHa CTajlb 3a MPU3HAYCHHAM; O) BUOEpITH 1
OOIpYHTYWTE pEKMM TEpPMIYHOI OOpOOKHM; B) ONMIUITH TEPETBOPEHHS, WIO
BII0YBaTUMYThC TPH BUOpaHiil TepMiyHIA 0OpoOLll, a TAKOXX CTPYKTYpy 1 BIACTUBOCTI
TTICTIsI TEPMOOOPOOKH.

Bubepith cranb s BUTOTOBJIEHHS 3yOmwna. OOIPYHTYHTE TEXHOJIOTIIO
TepMiuHOi 00poOKM (TemIiepaTypy HarpiBaHHS, OXOJO/DKYIOUE CEepeIOBHIIIE,
TEeMIIepaTypy BIAMYCKaHHS TOIIO) JaHOTO 1HCTpyMeHTa. (OxapakTepusyirte
NEPETBOPEHHS, 10 BiAOYBaIOTHCS MPH TEPMIuHIA 0OpOOIll, CTPYKTYpY 1 TBEPIICTh
THCTPYMEHTA MICIIsl TEPMIYHOI 0OPOOKH.

Bubepite cramp ans BUTOTOBICHHS MOJOTKA. OOIPYHTYHTE TEXHOJOTIIO
TepMigyHOi 0OpoOKHM (TemmepaTrypy HarpiBaHHs, OXOJIOJUKYIOUE CEpeIOBHIIIE,
TEMIIepaTypy BIJAMYCKaHHS TOIMIO) JaHOTO 1HCTpyMeHTa. (OxapakTepusyurte
MEPETBOPEHHS, 10 BIJOYBAIOTHCSA MPHU TEPMIUHIM 0OpOOLI, CTPYKTYpYy 1 TBEPIICThH
IHCTPYMEHTA MICIsl TEPMIYHOI 0OPOOKH.

BuOepite ctanb 118 BUTOTOBIEHHS Teprnyra. OOIpyHTYHTE TEXHOJIOTIO
TepMiyHOi 0OpoOKHM (TemmepaTrypy HarpiBaHHs, OXOJIOJUKYIOUE Cepe/lIOBHUIIE,
TEMIEpaTypy BIANMYCKaHHS TOIIO) JaHOro iHCTpyMeHTa. OxapakTepusyurte
NEePETBOPEHHA, W10 BIAOYBAIOTHCSA T Yac TEPMIYHOT OOpPOOKH, CTPYKTypy 1
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TBEPAICTh IHCTPYMEHTA MICISl TEPMIYHOI 0OPOOKH.

baraTto BuUMIpIOBaJIbHUX 1HCTPYMEHTIB IUIOCKOi (popmu (11abiaoHM, TIHIWKH,
MITAHTCHIIUPKYJIl TOIIO) BHUTOTOBJISIFOTH 13 JUCTOBOi CTajll; BOHW MOBWHHI MaTH
BHUCOKY CTIMKICTh [0 CIpaloBaHHS poOOYMX KPOMOK I1HCTpyMeHTiB. [lpuBectu
peXUMH O00pOOKH, IO 3a0e3MeyyloTh OTPUMAHHSA IUX BIACTUBOCTEH, SKIIO
IHCTPYMEHTH BUT'OTOBJIIOTH BEJIMKUMH MapTisiMH 13 ctasier 15 1 20.

Cnucoxk pexomenooeanoi iimepamypu:

OCHOBHA!:

1. Texnonorust metamuioB u matepuanoBenenue / [lox pen. JI.®. Ycopoii. — M.:
Mertamnyprusg, 1987. — 800 c.

2. Aramantok B.B. TexHosnoris koHCTpyKIiitHuX MaTepianiB / B.B. Aramantok. —
Binang: JIOB «Biaauns», 2003. — 371 c.

3. Atamaniok B.B., [llumkoBa 1. B. TexHonoriss KOHCTpYKIIMHUX MaTepiaiB /
B.B. Aramantok, 1.B. llumkoBa. — Biaauns: JIOB «Biaaums», 2009. — 208 c.

4. TonmoBuy B. TexHomnoris KOHCTPYKIIHHUX MaTepiaiiB 1 Marepialo3HaBCTBO.:
[Migpyunuk st BH3 / B. [HonoBuy. — JIbBiB, 2000. — Kuura I (Yactuna I, 11 1 ). — 264
C.

5. [lonoBuu B. TexHonoris KOHCTpYKUIMHMX MaTepiamiB: IligpyyHuk s
BUIIIMX HaBualibHUX 3akianiB / B. ITlomoBuu, B. Tonyb6emns. — Cymu: BT
., YHiBepcuTeTchka kaura”, 2002. - Kuaura II — 260 c.

6. Jlaxtun FHO.M., JleontheBa B. II. Marepuanosenenue / FO.M. Jlaxtus,
B.II. JIeonTbeBa. — M.: Mammunoctpoenue, 1990. — 528 c.

7. Hukudopor B.M. Texnoioris MeTaniB 1 KOHCTPYKIIIMHI MaTepiaiu /
B.M. Hukudopos. — K.: Buma mikona, 1984. — 344 c.

8. Ocramuyk M.B., Pubak A.l. Cuctema TexHoori# (3a BUAaMH TISTILHOCTI) /
M.B. Ocramuyk, A.l. Pubak.— K.: IVJI, 2003. — 888 c.

9. TexHounorist KOHCTPYKIiitHUX MatepianiB / 3a pea. M.A. Conory6a. — 2-re
BU/I., iepepoO. 1 gonos. — K.: Buma mkona, 2002. — 374 c.

dodamkosa:

1. Atramantok B.B., Hemubamtok A.®., 3enincekuii P.M. BiamyckanHs sk
cnoci0® cTabutizalii CTpyKTypH Ta BIAMYCKHA KPUXKICTh cTalied // 30ipHUK HayKOBHX
npails. — Bunyck 6. — Binauns: TOB “Ilnanep”, 2009. — C. 244 — 247.

2. Atamaniok B.B., HemguOamoxk A.®D., Hemuobamox O.A. Mosrosuii O.B.
AHalni3 CKIQJHUX CIEKTPIB BHYTPIIIHHOIO TEPTS 3a JOMOMOIOI0 KOMIT FOTEPHHUX
TeXHOJIOT1# // 301pHUK HayKOBUX Tpailk. — Binauisg: TOB “ITlnanep”, 2009. — C. 65-66.

3. 360xHa O.M. OcHoBu TexHoorii: Hapuanpauii mocionuk. / O.M. 360xkHa. —
Bun. 2-re, 3MmiH. 1 mon. — Tepromias: Kapr-6manm, 2002. — 486 c.

4. 3yeB B.M. Tepmuueckass o0paboTka metamioB: YueO. mmsa cpen. IITY /
B.MC. 3yeB. — 3-e u3n., nepepad. u gomn. — M.: Beicur. mik., 1986. — 288 c.

5. Merannosenenue u texnonorust meramios / [lox pen. FO.I1. ConnueBa. — M.:
Meramnyprus, 1988. — 512 c.

6. TexHomorist KOHCTpyKIiitHuX MmatepianiB / 3a pen. I'.A. Ilpeiica. — Kuis:
Bua mikomna, 1975. — 460 c.



1.1.2. Cranpapru3sauisi, ynpasJiHHA AIKICTIO i cepTudikanis

[TonsTTa mMpo AOmycK, Moje AOMYCKY, OCHOBHHM Bajl 1 OTBIp, MOCAJKY, 3a30p
(MiHIMQJIBHUM, MaKCUMalbHUIN), HATAT (MIHIMaJbHHUI, MaKCUMaJIbHUMN), OMYCK
MOCaJKU, HOMIHAJIbHHUM, IIACHUN, TPAaHWYHI pPO3MIpPH JE€Taneil, BEpXHE, HHUKHE
IpaHUYHI Ta A1MCHE BIAXUJICHHS.

[IpuHuMnu 1MOOYMIOBH CHUCTEM JOMYCKIB 1 MOCAJOK JUIsl TUIOBHX 3’ €IHAHb
JieTajel MalvH (cucTeMa JIOMyCKiB 1 MOCaJIoK, Mocajka B CUCTeM1 OTBOPY, ITOCAKa B
CUCTEeM1 Bajy, OJUHHMIIS JOMYCKY, KBAIITET, JOMYCK JUISl OYyJIb-SIKOTO KBAIITETY).
[Tonst momyckiB At mocalok (MOCaaKK 3 3a30pOM, 3 HATITOM, MEpexifHi, OCHOBHE
BIJIXWJICHHSI BaJTiB 1 OTBOPIB). [l03HaUeHHS HAa KPECIIEHHSIX OCHOBHUX BiIXUJICHb.

Mertpornoris sik Hayka. [loHSTTS mpo BUMIpIOBaHHS, 3aci0 BUMIPIOBaHHS,
OpUHIMN i BUMiproBaibHOTO 3aco0y. Kiacudikamis BuMiproBaibHUX 3ac00iB.
Metonu BuMiproBaHHsS. MeTpoJIOTiuH1 MOKa3HUKH 3aC001B BUMIPIOBAHHS.

CucremMa HOpPMYBaHHS BiIXWICHb (OPMH Ta pO3TalTyBaHHS IOBEPXOHB
netaneid (BIOXWICHHS (OPMH, BIAXWIEHHS pO3TallyBaHHSA, AONYyCKH (OpMH Ta
pO3TalllyBaHHS, peajbHa TMOBEPXHS, HOMIHAJIbHA T[OBEPXHS, NpWIErja Mnpsma,
MIpUJIETJIE KOJIO, MpUJIeriia IJIOMIKHA, Tpuwiernui mumnap). Knacudikamis po3mipHux
JIQHIIOT1B, METOU IXHBOTO PO3PAXYHKY.

Cnucok pexkomenooeanoi timepamypu:

OCHOBHA!:

1. bocxxenko JI.I.  Crampgaptuzaiiisi, METpOJOTris Ta  KBalIMETpis Y
mammnHoOyayBanHi./ JI.I. boxkenko. — JIbBiB: CaiT, 2003. — 328 c.

2. bonaun  JILA. OcHOBBI B3aMMO3aMEHAEMOCTH U CTaHJAApPTHU3AllUM B
MmarmuHocTpoeHuu./ JI.A. bonaun. — M.: MamunocTtpoenue, 1984. — 272 c.

3. Bacuibe A.C. OCHOBBI METPOJOTUM W TEXHUYECKHE HW3MEPCHHUS./
A.C. BacuibeB. — M.: MammnocTtpoenune, 1988. — 239 c.

4. I'aepumiok  B.I'., Kyxkmsxk M.JI. B3aemo3amiHHICTh, cTaHAapTH3alis 1
TexH14YH1 BuMiptoBanHs. B.I'. I'apumok. — K: YMKBO, 1990. — 210 c.

5. dynauk A.A. OCHOBBI CTaHJApTHU3ALNH, JOMYCKH, MOCAAKH U TEXHUUYECKHUE
u3mepenus./ A.A. lynauk. — M.: Arponpomusaar, 1989.

6. Kupumox 10.€., Sxumuyk [I'.K., byrait .M. Bzaemo3aMiHHICTB,
cTaHAapTh3allis Ta TexHiyHl BuMiproBanHs: [linpyunuk / 3a pen. FO.M. byrasa. — K.:
OcHona, 2003. — 212 c.

7. Cranmaptuzaiys U yrpapJIeHUE KaueCTBOM MPOIYKUIMHU: YUYEOHHK JUIs BY30B /
B.A. llIsanpap, B.IL. ITanos, E.M. Kynpsikos. — M.: OHUTHU-JTAHA, 2001. —487 c.

8. Lromropa B.JI., Ilromropa C.B. Metposoris Ta OCHOBH BHUMIpIOBaHb. /
B.JI. Iroiropa, C.B. rorropa. — K.: 3nanns-Ilpec, 2003. — 180 c.

9. Yymak M.I'. Marepianu Ta TexHojoris MammHoOyayBaHHs: [linpyyHuk. /
M.I'. Yymak. — K.: JInb6ins, 2000. — 368 c.

10. SAxkymeB A.M., BoponuoB JIL.H., ®emotoB H.M. B3zanmo3zameHA€MOCTb,
CTaHapTH3aLMsl U TeXHU4Yeckue mamepenus: YueOHuk./ A.W. SAxymes, JI.H. Boponios,
H.M. ®enoroB. — M.: Mammnoctpoenue, 1986. — 352 c.

000amKosa:

1. lynaes [1.®. [Jomycku u nocaaku. O6ocHoBanue Beioopa./ I1.M. Jlynaes. — M.:
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Brrci. mk., 1984.

2. 3axapoB B.M. B3aumo3zameHsI€eMOCTbh, Ka4€CTBO MPOIYKIIMU U KOHTPOJb B
mammHocTpoennn. / B.W. 3axapos. — JI.: Jlennszaar, 1990.

3. 3enkun A.C., Iletko W.B. [lonyckm u mocagku B MAaIIMHOCTPOCHUMU:
CnpaBounuk./ A.C. 3enkun, U.B. [letko. — K.: Texnuka, 1990. — 320 c.

4. 3onorokun  B.M.  Meroapl  aHanu3a  KadecTBa  MPOAYKIMH  /
B.M.3onotoknn.— M.: ®unancel U ctatuctuka, 1985. — 214 c.

5. 3yxep I'.H. lonycku u texuuueckue uzmepenus / I.H. 3yxep. — K.: Buia
K., 1987.

6. Kiiumenko M.O. Merpornorid, crangapTusaiiis 1 cepTudikaiisi B €KOJOrii:
niapyuauk / M.O. Knumenko, [1.M. Ckpumuayk. —K.: Ocsita, 2006.- 302 c.

7. Koznosckuit H.C., BunorpanoB A.H. OcHOBBI cTaHIapTu3aluu, JOMYCKH,
MOCAJKU U TEXHUYECKHE U3MEpeHMs: YUeOHMK I ydalluxcs TEXHUKYMOB /
M.O. Kiiumenko, A.H. Bunorpanos. — M.: Mamunoctpoenue, 1982. — 284 c.

8. PomanoB A.b. CnopaBoynass KHUTa TIO TOYHOCTH M KOHTPOJIO /
A.b. Pomanos. — JI.: JIeanzaar, 1994. — 287 c.

9. Ceppiii 1.C. B3aumMo3amMeHSEMOCTb, CTaHAAPTU3ALMSA W TEXHUYECKHUE
m3mepenus. / U.C. Cepsoiit — M.: Konoc, 1981. — 351 c.

1.1.3. O0po0ka KOHCTPYKUIMTHNX MaTepiaJiiB

[Ipomecn pizaHHs. XapakTEpUCTHKAa OCHOBHHMX BHJIIB OIepaliil pi3aHHS:
TOYIHHS, CBEpJUIIHHS, CTpPyraHHsd, 3yOOHapi3yBaHHs, muTihyBaHHA. EiemeHTu
peXKUMY pi3aHHA: MIBUAKICTh, ruOWHa, monaya. [llupuHa ¥ TOBIIMHA CTPYKKH.
EnemenTu it reoMeTpuyH1 IapamMeTpu pixKydoi YaCTUHH Pi3IIiB.

®izuunHi sBUMA npu pizaHHi MartepianiB. CyTh mporecy pizanns. IIpomec
YTBOPEHHS CTPYXKKH. Tunm cTpykok. HapicT 1 #oro BIJIMB Ha Mpolec pi3aHHS.
VYcaaka cTpykku. SIBuie HaKIeny npu pi3aHHI 1 KOro 3HaYeHHs. TeruioBi siBULIa Npu
pizaHHi MaTepiamiB. BruB pi3Hux (akTopiB Ha TEIUIOBI sfBUIIA. Buau mMacTuibHO-
OXOJIO/DKYIOUMX PILAMH 1 iXHIM BIUIMB Ha mpouec pizaHHs. CrpaintoBaHHs pl3aJIbHUX
iHcTpyMeHTiB. Kputepii cripaitoBanus. BuOip onTuManbHOI CTIHKOCTI IHCTPYMEHTA.

Omnip matepianiB pizaHHio. CxemMa CuWil, JII0OYUX Ha pi3elb. PiBHOMIMHA cuia
OTopy pi3aHHIO 1 11 po3kiaganHs. Jlis cuil Ha IHCTPYMEHT, 3arOTOBKY, BepcTar. Brus
pi3HUX (akTopiB (T€OMETPUYHUX IMapaMeTpiB PLKYYOi YACTHHHM 1HCTPYMEHTA,
IIBUJIKOCTI Pi3aHHSA, 1MO/1a4l, BIACTUBOCTEH 0OpOOIIIOBAHOTO MaTepiay, 3MalllyBaJIbHO-
OXOJIOJKYIOUOI PITMHKU) Ha cviM pi3aHHs. [lpumanu nis BUMIPIOBaHHS CHJI pI3aHHS:
yHiBepcasibHuii ntuHamomeTp Y/IM, mexaniuamii aunamomerp JK-1. @opmynu mis
PO3paxyHKy cui pizaHHs. [1oTyXHICTh pi3aHHs 1 IOTY>KHICTh BepcTara.

HIBuakicte pizaHHa 1 11 3HaueHHA. BmnuB pi3HuX ¢akTopiB (CTIHKOCTI
IHCTPYMEHTa, T€OMETPUYHUX MapaMeTpiB  pIKYy4Oi YACTUHU  IHCTPYMEHTA,
BJIACTUBOCTEN OOpOOIIOBAaHOrO MaTepialy il marepiajly 1HCTPyMEHTa, TIIMOWMHU
pi3aHHS ¥ ToJayi, MAaCTHJIbHO-OXOJIO/PKYIOUOI pIJIMHM) HAa MIBUIKICTh PI3aHHS.
dopmynu g PO3paxXyHKY IIBUIKOCTI pi3aHHsA npu TodiHHI. [loHATTS m1IpO
o0poOmtoBaHicTh. OOpoOIIIOBAHICTh CTali, YaBYHY, CIUIaBIB KOJbOPOBHUX METaNIB,
MJIACTUYHUX Mac 1 HOBITHIX KOHCTPYKIIIHHUX MaTepianiB. CrocoOu MOMIMNIICHHS
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00poOIIOBAaHOCTI MaTepialiB. 3aJeKHICTh MPOMYKTUBHOCTI Tpali BiJ PEKUMIB
pizanns. HeoOximHi yMOBH 00pOOKHM MaTepialliB HA BUCOKUX PEKUMaX pi3aHHS.

SIxicTe 00pO06IIeHOT MOBEPXHI MPH Pi3aHHI 1 ii OCHOBHI XapaKTepUCTUKH. Brns
pi3HUX (aKTOpIB (F€OMETPUYHUX NApaMeTPiB PLKYYOi YACTUHU 1HCTPYMEHTA,
PEXUMIB pi3aHHS, 0OpOOJIIOBAHOTO MaTepialy, MacTHIbHO-OXOJOKYIOUOi PIAMHM)
Ha SIKICTh 0OpoOseHoi moBepxHi. BiOpamii, M0 BHHHKAIOTh NMpU Pi3aHHI, 1 IXHIA
BILUIMB Ha AKICTh 00poOJieHOT moBepxHi. BmiuB sikocTi 00poOieHoi MOBEpXHI Ha
eKCIUTyaTalliiiHI XapaKTepUCTUKHU JeTaleH.

O6poOka Ha TOKapHUX BepcTaTax. THIU TOKApHUX BEPCTaTiB (TOKApHO-
TBUHTOPI3HI, PEBOJILBEPHI, KapycelibHI, TOKapHI aBTOMAaTH W HamiBaBTOMaTH). Buau
poOIT, III0 BUKOHYIOTHCSI HA TOKAPHUX BepcTaTax. WM pi3IiB 1 1HII 1HCTPYMEHTH,
[0 3aCTOCOBYIOTHCS I PI3HUX BHUAIB 00poOku. TokapHO-TBUHTOPI3HHI BepcTar
mozeni 16K20, itoro OyaoBa 1 kKiHeMaTHYHA cXxeMa. MeTouKa MPU3HAYCHHS PEKUMY
pizanasi. OcoOIMBOCTI KOHCTPYKIIiH 1 KiHeMaTu4Hi cxemu BepcratiB TB - 6 1 TB - 4,
IO 3aCTOCOBYIOThCS B IIKUIBHUX HaBUaJbHUX MaiicTepHsx. Crocobu peMoHTY
OKPEMUX CKJIaJaIbHUX OJUHUIIb BepCcTaTa.

OOpoOka Ha CBEpUIMJIBHUX 1 pPO3TOYYBIBHUX  BepcTaTax. Tumu
CBEpUTWJIBHUX 1 PO3TOUyBaJIbHUX BepcTaTiB. OCOOJMBOCTI MPOLECY CBEPIIHHS U
po3TouyBaHHA. EneMeHTH pexumy pi3aHHS 0Opu cBepUliHHI. Tumu cBepjen,
0COOIMBOCTI IXHBOT KOHCTPYKIIii. 3aTOUyBaHHs CBEpe. TUIH 3€HKEPIB 1 pO3TOPTOK,
ixHl reoMmerpuyHi mnapameTpu. [Ipu3HaUYeHHS pI3HUX 3€HKEPIB 1 PO3TOPTOK.
3arouyyBaHHS 3€HKepiB 1 po3ropTok. KoMOiHOBaHI IHCTPYMEHTH.

O6poOka Ha d¢pesepHux BepcraTtax. Bumgm poOIT, 10 BHKOHYIOTHCS Ha
¢pesepuux Bepcrarax. CyTb mpouecy ¢pesepyBaHHs. EneMeHTH pexxumy pizaHHS
npu ¢pe3epyBarHi. OCHOBHI THNH (Ppe3: MWIIHAPUYHI, KIHIIEBI, TOPIEBI, JAUCKOBI,
IITOHKOBI, ()acOHHI, MOAYJIbHI W dYEpB’sYHI; OCOOJMBOCTI IXHIX KOHCTPYKIIIH.
['eomeTpuyni mapameTpu IuTiHApUYHOI (Ppesu. 3atouyBaHHS ¢pe3. OCHOBHI THUIH
(bpe3epuux BepcTaTiB, ixHs OynoBa. KinemarnuHa cxema TOpPU3OHTAIBHO-
¢pesepnoro Bepcrata mojaeni 6P82I'. IlpuctocyBanHs 10 (pe3epHUX BepCTaTIB.
bynoBa 1 KiHemMaTMyHa cXeMa JAUIMIBHOI TOJIOBKM. Pexumu pi3aHHs mnpu
¢pesepyBanHi. bynoBa HactuibHOro ¢peseproro Bepctata HI'®-101111, mo
BUKOPHCTOBYETHCS B IIKITHHUX HABYAIbHUX MAaWCTEPHSIX.

OO6poOka Ha CTpyraJbHHUX 1 MPOTSHKIMBUX Bepcrarax. [Iporiec pizaHHs npu
cTtpyrandi. EnemeHTn pexumy pizaHHs npu  crpyranHi. CrpyranpHi  pi3li,
0co0MMBOCTI 1XHBOI KOHCTpyKlii. Tumm BepcrariB, ixHs OyaoBa 1 NpU3HAYEHHS.
Bunu pobit, 1m0 BUKOHYIOTbCSI Ha CTpyrajbHuUX BepcTarax. OcoOIMBOCTI mpolecy
pi3aHHS TIpU TMPOTATyBaHHI. TWMHM TPOTATYBaHb, KOHCTPYKIS W TE€OMETpUYHI
napaMeTpu pikydoi dvacTuHd. KOHCTpYKIS mMpomMBaHb. THIHM HPOTSKHUX
BepcTariB. Pexumu pizaHHs.

OOpoOka Ha nutidpyBadbHUX 1 AOBOJOYHUX Bepcrarax. IIpounec mumidyBaHHS.
AOpa3uBHI THCTPYMEHTH, iXHA (opMa i mpusHaueHHs. Bulip nundyBaibHHX K,
iXHS 3MaTHICTH 10 CIPAIIOBAHHSA, BUIIPABICHHSA, MapKyBaHHs. Tunu nutidyBaapHIX
BepcTaTiB. Oco0JIMBOCTI KOHCTPYKIINA BEPCTATIB 1 BUAM POOIT, 110 BUKOHYIOTHCA Ha
Hux. Pexxumu pizanus npu nutidysanHi. CyTh Mpoliecy pi3aHHs NpHU XOHIHTYBaHHI,
cynepdiHillyBaHHi.
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Bepcratn 13 uucioBum mporpamMHuUM KepyBaHHSM. I[IpommcioBi pobOoTH.
[IpuzHaueHHss ¥ OCHOBHI TIepeBaru BEpPCTATIB 13 MPOTPAMHUM KEpPyBaHHSIM.
KonctpyktusHi ocobnuBocTi BeperaTiB 13 UITY. Cnocobu xomyBaHHS iHGOpMaIi.
[Iporpamui Hocii. Meroau HactporoBaHHs Bepctara 13 UIIY Ha 0OpoOKy neraneil.
[Ipu3zHauenHss ¥ kiacudikamis HPOMUCTOBUX poOOTIB. OCHOBHI BIJOMOCTI MPO
KOHCTPYKIIi TPOMHCIIOBUX POOOTIB.

ArperatHi BepcTatM W aBToMartuyHi JiHii. I[lpu3HayenHs ¥ oOnacTs.
3aCTOCyBaHHsI arperatHux BepctaTiB. CuioBl MexaHi3mu. [lpu3HaueHHs W
Kjacudikalis aBTOMaTUYHUX JIIHINA. YCTaTKyBaHHS aBTOMaTUYHUX JIiHIN. BimoMocTi
PO KOHCTPYKIIT i KEpyBaHHS aBTOMaTUYHUX JIHIH.

CyvacHi enexkTpodi3zuyHi ¥ eJIeKTPOXIMIYHI METOIU OOpOOKH MaTepialiB.
DNEeKTPOIMIYJIbCHI, YJIBTPA3BYKOBI 1 €JNEKTpOoXiMiuHI MeTonu o0pobku. OOmacTh
iXHBOTO 3acTOoCyBaHHA. bynoBa 1 mpuHIMMN Jii MPUCTPOIB, IO BUKOPHUCTOBYIOTHCS,
0COOJIMBOCTI MPOIIECiB 0OPOOKH.

Cnucox pekomenooeanoi nimepamypu:

OCHOBHA:

1. ApmmmaoB B.A., Anekcees [.A. Pe3zanue w™eTamioB u pexyumuu
MHCTpyMeHT. — M.: MammHocTtpoenue, 1976. — 545 c.

2. I'panoBckuii I'.1., I'panoBckuii B.I'. Pe3zanne mertamios. — M.: Breicmas
mkoJja, 1985. — 344 c.

3. Koznog I'.O., Xpuctuuenko H.B. O0pobka merasniB pizanHsaMm. — Hikomouip,
HT HMeTAY, 2004. — 243 c.

4. Makienko M.I. 3aransHuit kypc cmrocapsoi crnpasu: [ligpyunuk / Tlep. 3
poc. B.K. Cunopenxko. — K.: Bumia mik., 1994. — 311 c.

5. Meramnopexymue ctanku / [Tox pea. B.D. Ilyma. — M.: MamuHocTpoeHue,
1986. — 248 c.

6. Metamnopexymue ctanku 1 aBromatsl / [lox pen. A.C. IlponukoBa. — M.:
Mamunnoctpoenue, 1981. — 367 c.

7. CmupnoB B.O., Binenpkuii B.C. ®@1314H1 Ta XiMI4H1 OCHOBU BUPOOHUIITBA. —
Jonenpk: Cxigaui BugaBHIUnM giM, 2005. — 268 c.

8. XananeroB M.B. Cpapka u pe3ka metauio. — M.: Crponuznar, 1980. — 232 c.

000amKosa:

1. baros B. II. Tokapusie ctanku. — M.: Mammunoctpoenue, 1978. — 344 c.

2. l'apkymeBchkuii B.C. BUkoHaHHS po3paXxyHKOBO-TEXHOJIOTIYHUX 3aBJIaHb 3
HaBYaibHOI jaucuuiUiind  “Pi3anHa wmartepianiB, BepcTaTd Ta IHCTPYMEHTH
HapuanpHo-MeTomuunuii mocionuk. — Biaaunsg: BJITY iM. M.KoirobuHchKOTO0,
2009.-71 c.

3. Kongpatiok C.€., Kingpauyk M.B., Crenanenko B.O., Mockanenko HO.H.
Martepiano3naBcTBo Ta 00poOka metaniB. — Kuis: Biktopis, 2000. — 385 c.

4. Jlokrea C.E. CraHku ¢ mporpaMMHBIM yIPaBJIECHUEM U NPOMBIIUICHHBIE
poOoTbl:  Y4eOHWUK I  MAIIMHOCTPOUTENBHBIX  TEXHUKYMOB. —  M.:
Mamunnoctpoenue, 1986. — 320 c.

5. Marepiano3naBctBo 1 TexHosoris metanis / [lix pex. I'. I1. deticoBa. — M.:
Bua mikoia, 2001. — 298 c.

6. [Iporpammuoe ymnpasienue crankamu / [lox pen. B. JI. Coconkuna. — M.:
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http://ua-referat.com/%D0%A8%D0%BA%D0%BE%D0%BB%D0%B0
http://ua-referat.com/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D1%81%D1%82%D0%B2%D0%BE
http://uk.wikipedia.org/wiki/%D0%A1%D1%85%D1%96%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4%D0%B0%D0%B2%D0%BD%D0%B8%D1%87%D0%B8%D0%B9_%D0%B4%D1%96%D0%BC
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BB%D0%B5%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%A1%D1%82%D0%B5%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

Mammunoctpoenue, 1981. —453 c.
7. ®unonenko C.H. Pe3anne metaiuioB. — KueB: Buma mxona, 1975. — 344 c.
8. UepnoB M.M. Metayuopexyiye CTaHKU: YUYeOHUK ISl TEXHUKYMOB. — M.:
MammnoOyayBanss, 1988. —416 c.
9. IOpeBuu E.N. OcHoBbl poboToTexHuku. — JI.: Mammnocrpoenue, 1985. — 297

1.2. MAHIMHO3HABCTBO (POBOYI TE EHEPI'ETUYHI MAILINHN)

1.2.1. TeopeTrnuHna mexaHika
1.2.2. Onmip marepianais

1.2.3. Teopist MamuH i MexaHi3MiB
1.2.4. leraui MamuH

1.2.5. EnexrporexHika

1.2.6. TermorexHika

1.2.7. I'inpaBaika

1.2.1. TeopeTuyHa MexaHiKa

Cuna, i MOMEHT BIIHOCHO TOYKH Ta Ocl (CHJIa, ii XapaKTepUCTHKHU, MPOEKI1s
CHUJIM Ha BICh 1 Ha IUIOLIMHY, aHAJTITUYHUN croci0 3a7aBaHHs CUJIM; MOMEHT CUJIU
BIJHOCHO TOYKH, OC1).

Cucrema 301KHUX CHJI, MOMEHT PIBHOJIMHOI CUCTEMH 301KHUX CHJI (OCHOBHI
MOHATTSA, TPHUBEJICHHS CHUCTEMH 301KHUX CHUJI JI0 PIBHOMAIMHOI, YMOBU PIBHOBaru
IIPOCTOPOBOI Ta IJIOMIMHHOI CUCTEMHU 301KHUX CHUI).

OcHOBHI pyxu aOCOJIOTHO TBEPIOro Tija (3aBAaHHS PyXy TBEPAOro Tija,
MOCTYMANbHUNA pyX, OOEpTaNbHUN pyX HABKOJIO HEPYXOMOi OCI, IIBHUIKICTH 1
MPUCKOPEHHS TOYOK TiJIa, [0 00ePTAETHCA HABKOJIO HEPYXOMOI OCi).

[TnockomapanenpbHUii pyx TBEpAOro Tima (KIHEMaTW4HI PIBHSIHHSI PYXY,
MIBUKICTh TOYOK TiJIa TIPH TUIOCKOTIAPAIEIbHOMY PYCi, TUTaH MBUIKOCTEH, MUTTEBUN
IEHTP IIBUIKOCTEH, TMOHATTS TPO IICHTPOIAH, MPUCKOPEHHS TOYOK TiJIa TIpH
IJIOCKOTApajeIbHOMY PYyCl).

CknagHuil pyx TOYKU (OCHOBHI MOHSTTS, a0COJIFOTHA Ta BITHOCHA MOXIAHI BiJl
BEKTOpa, TeopeMa TMpo CKIaJaHHA IIBUAKOCTEH, TeopemMa Tpo CKJIaJaHHs
npuckopenb — TeopeMa Kopiouica, nmpaBuiio KykoBCbKOT0).

Hudepeniianpbue piBHAHHSI pyxXy wMatepianbHoi Touku. OCHOBHI 3ajaadi
nuHaMikd (nudepeHiiiaabHe PIBHAHHA PyXy BUIBHOI MaTepiajibHOI TOYKH, MepIia
OCHOBHA 3ajJlaua JMHAaMIKH, Jpyra OCHOBHA 3ajaya JUHAMIKA, YMOBH
MPSMOJTIHIHOTO PyXy MaTepiaJIbHOT TOUKH).

Cnucok pekomenooganoi nimepamypu:

OCHOBHA:

1. boumapenko A.A., y6inin O.0., IlepescnasieB O.M. Teopernuna mexaHika:
[ligpyuynuk: ¥V 2 u. —Y.1: Cratuka. Kinemaruka. — K.: 3nanns, 2004. — 599 c.

2. bongapenko A.A., Hy6inin 0O.0O., IlepescnaBues O.M. Teoperuuna
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mexanika: [linpyunuk: ¥ 2 4. — Y.2: Jlunamika. — K.: 3nanns, 2004. — 590 c.

3. bynrakos B.M., Jlykau B.C., T'onoBau 1.B., JlutBunoB O.I. Teopernuna
Mexanika: /[uaamika. — Hixkua: Minanik, 2007. — 367 c.

4. ITaBnoscbekuid M.A. Teopernuna mexanika. — K.: Texnika, 2002. — 512 c.

5. Texniuna Mexanika. Teopernuna mexanika: [linpyunuk / JI.B. UepHineBchkuid,
A.T. Kinnuupskuit, B.M. Konocos / 3a pen. [.B. Uepninescrkoro. — K.: HMK BO,
1992. — 384 c.

6. Tokap A.M. Teopernuna mexanika: Jlunamika: Meroau ¥ 3amaui. — K.:
JIn61ae, 2006. — 440 c.

7. ®enynina A.l. Teopernuna mexanika. — K.: Buma mkona, 2005. — 319 c.

8. llactok B.B. Teopernuna mexanika. — JIbBiB: Bua-Bo «Adimmay», 2003. — 402 c.

000amKosa:

1. bars M.., JIxxanenunze I'.1O., Kenp3on A.C. TeopeTuyeckas MexXaHUKa B
npumepax u 3amgadax / [lox pen. J.P. Mepkuna. — T.II. unamuka. — M.: Hayxka.
['maBHas penakuus ¢us.-matem. Hayku, 1985. — 560 c.

2. ITactymenko C.I., Pynenko O.I'., Imenko B.B. IIpaktukym 3 TeopeTu4aHOL
MexaHikd. HapuanpHuiéi mociOHMK y naBox uactuHax. Yactuna [. Cratuka.
Kinemaruka. — Bimaunsa: Hosa kaura, 2006. — 384 c.

3. Tapr C.M. Kparkuil Kypc TEOpeTHUYeCKOW MeXaHUKHU: YuyeOHuK. — M.:
Bricias mkoma, 2002. — 416 c.

4. Slononckuit A.A., Hukudopora B.M. Kypc Teopernueckoil MeXaHUKH:
Vuebnuk. — CII6.: U3gaTtenscTBo «Jlanb», 2002. — 768 c.

1.2.2. Omip marepiaJiB

Hampysxenns, nedopmaiii i TEpeMilIeHHS TPU PO3TATAaHHI (CTHCKaHHI).
Jiarpama po3TAraHHs IMJIACTHUYHUX MaTepianiB. Po3paxyHok neraneld Ha MILHICTh
IIPU pO3TATaHHI (CTUCKAHH]).

3akoHOoMIpHOCTI Aedopmarii 3cyBy. HampyxenHs 1 gedopmarii npu 3CyBi.
Po3paxyHok neraneid Ha 3pi3 1 SMUHAHHS.

3akoHoMipHOCTI nedopmarlii kpydeHHs. HampyxkenHs 1 aedopmaiii mpu
Kpy4deHHi. Po3paxyHOK Ha MILHICTb 1 5KOPCTKICTb MIPU KPYUEHHI.

3akoHoMipHOCTI jaedopmarliii 3ruHaHHsI. HopmanbHe HampyXeHHS Ipu
quCcTOMY 3riHaHHI. Bubip parionansHux (Gop™m momnepedyHoro nepepizy. Po3paxyHok
Ha MIIHICTh MIPU 3TMHAHHI.

Cratuyni momentu twionli. KoopauHatu 1eHTpa Barm MpPOCTUX 1 CKJIQJTHHUX
nepepiziB. Llerarpanbai oci. MomeHTH 1HepIli mIockux (iryp (OChOBUH, MOJISIPHUIA,
BimneHTpoBuii). ['0oBHI oci. BuszHaueHHs MOMEHTIB iHepiii mpocTtux Giryp
(MpsAAMOKYTHHKA, TPUKYTHHUKA, KOJIa, KUIbLIA).

Hamnpy:xenuii ctan B Toulli. 3aKOH MapHOCTI JOTHYHUX HANpPY>XEeHb. [ 0JOBHI
IUIOLIAJKK 1 TOJIOBHI Hanpy>KeHHs. Bunn HanpyXeHuX cTaHiB (JIHIAHUN, MIOCKUM,
00’emHui). Y3aranbHeHui 3akoH ['yka.

3amaul KpuTepiiB MiLHOCTI. EKBIBaJeHTHE HampyXeHHS. YMOBa MIIIHOCTI.
Kpurepiii HallOUIbIIMX HOpMANbHUX HamnpyxeHb. Kpurepidt HaWOLIbIMIMX JIHIHHUX
nedopmanii. Kpurepit HalOUIBIIMX JOTUYHUX HaANpykeHb. Kputepiit nuTomoi
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MTOTEHIIAJIBHOT eHeprii 3MiHu (GOpMH.

[ToHsTTS TIpO CTIHKICTh Ta KpUTHYHY crty. @opmyina Eitnepa. Brmus cioco0Oy
3aKPITUICHHS KIHINB CTEP)KHS HA BEIUYMHY KPUTHYHOI CHIIU. [ HYYKICTh CTEpPIKHSI.
Kputnune HanpyxeHHs. YMoBa cTiiikocTi. KoedilieHT MOB310BKHBOIO 3TMHAHHS.

Cnucoxk pexomenooeanoi nimepamypu:

OCHOBHA:

1. Epneni O.0., Anukin [.B., Mensener 10.0., UycikoB O.C. TexHiuHa
MexaHika. — K.: Buma mikona, 1983. — 368 c.

2. Haxaituyk B.I'., Matgiituyk B.A., YUepninercekuit [[.B. Texniuna MmexaHika.
Ku. 2. Omnip marepianis. — K.: HMK BO, 1992. — 272 c.

3. [Mucapenko I'.C., Ksitka O.I1., Ymancekuii E.C. Omnip marepianis. — K.:
Bua mikoita, 1993. — 655 c.

4. CompotuBrieHre MatepuasioB: Yueonuk mis By30B / [lox pen. I'.C. Iucapenko. —
Kwnes: Buma mkona, 1979. — 696 c.

5. Crenun P.A. Conporunenue marepuaioB. — M.: Beicmiasa mkona, 1988. —
367 c.

6. ®eonocreB B.M. Conporusnenue marepuanios. — M.: Hayka, 1979. — 544 c.

dodamkosa:

1. buprep U.A., MasmtoroB P.P. Conporusnenne marepuasio. — M.: Hayxka,
1986. — 484 c.

2. Kopninor O.A. Omnip marepiainiB. — Kuis: Jloroc, 2002. — 562 c.

3. MuxaitnoB A.M. Conporusnenue marepuanos. — M.: Crpoinzgat, 1989. —
352 c.

1.2.3. Teopisa MalmuH i MexaHi3MiB

EnemenTn MexaHi3MiB: JlaHKa, KIHEMaTW4yHl TapH, IXHS Kiacudikamis.
Kinemarnuni ganmroru. OcHOBHI B MexaH13MiB. KiHemMaTnyHa cxeMa MeXaHI3MIB.
CtpykTypHHUI aHaji3 MJIOCKOro MexaHi3My. Knacudikanis niocKux MexaHi3MiB.

Kimematnyuuii aHaimi3 1 CHUHTE3 BaXXKUIBHUX MEXaHI3MIB. 3ajadl 1 METOIU
KIHEMaTU4HOI'O AOCTIPKeHHsI MexaH13MiB. [1o0y1oBa maHiB MexaHi3My, TPaeKTOpin
TOYOK 1 KpalHIX MOJIOKeHb. BU3HAYCHHS KyTOBHX IIBUIKOCTEH 1 MPUCKOPEHD JIAHOK
MEXaHI3My METOJIOM IUJIaHIB IIBUIKOCTEH 1 MPUCKOPEHb. 3ajadi KiHEMaTUYHOTO
CUHTE3Y IUIOCKMX MEXaHI3MiB.

KynaukoBi # eminukiiyHl MexaHi3mMu. OO0nacti 3acTOCyBaHHsS, MepeBard iu
HezoNiki. OCHOBHI THUMHU TUIOCKMX 1 HAWMPOCTIIIMX MPOCTOPOBUX KYJIAYKOBHUX
MexaHi3MiB. KiHemaTnuHe JOCTIDKeHHS KYJauyKOBUX MEXaHI3MIB.

OcHOBHI 3a7a4l JHHAMIKH MeXaHi3MiB 1 mamuH. Knacudikamis cun, airounx B
MallIdHax. 3ajadi CHJIOBOIO JOCIIKEHHSI MeXaHi3MiB. MeTo1 KIHETOCTATHUKH 1 Horo
3aCTOCYBaHHS JIJIsl PO3B’SA3aHHS 33]]a4 CUJIIOBOTO aHaJi3Yy.

Cnucoxk pexomenooeanoi nimepamypu:

OCHOBHA.:

1. Apro6onesckuii 1.1. Teopust mexanuzmMoB u MamuH. — M.: Hayka, 1995. —
342 c.

2. bapanos I'.I'. Kypc Teopun MexaHu3MOB U MallliH. — M.: MalliMHOCTpOCHHE,
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2001.-563 c.

3. BepOogrckoit I'.I'. Teopuss mMexaHm3MOB W MamuH. — XapbkoB: M3a-Bo
XapbKOBCKOT0 yHUBepcurera, 1998. — 397 c.

4. 3abnonckuii K.M. Teopust mexanuzMoB u mamuH. — K.: Buma mkona, 1999. —
322 c.

5. Kinunpkuit S.T. Teopis mexanizmiB 1 mamuH: [linpyunuk. — K.: HaykoBa
nymka, 2002. — 660 c.

6. Kopensiko O.C. Teopist mexani3miB 1 MamuH. — K.: Buina mkona, 2007. — 532 c.

7. Jlesunkuit M.U., JleBuukas O.H. Teopuss mexaHu3sMoB M MamuH. — M.:
Briciias mkoma, 2005 — 521 c.

8. ®ponos K.B., ITomoB C.A., MycaroB A.K. u ap. Teopuss MexaHu3MOB U
MamuH. — M.: Beiciias mkoga, 2003. — 453 c.

0ooamkosa:

1. Kopensiko A.C. Teopusi MEXaHU3MOB U MaIllMH. YUYEOHUK [JISl BTY30B. —
Kues: Buma mkoma, 1976. — 444 c.

2. AxoBummH I1.A. Meronu aHamizy 1 CHHTE3y MEXaHI3MIB 1 MallHH:
HapuanbHo-MeToanuHMM nocionuk. — Bigauisa: BAITY, 1999. — 289 c.

1.2.4. Jleraji MmamuuH

Teopemuuna wacmuna

OpukiiiiHl nepeaayl, TPUHIMI iXHbOI POOOTH, OCHOBHI Tumnu. llepeBaru,
HEeIOMNIKM 1 3acTocyBaHHS. 3ycwuisi B nepenadi. IlepenaTouHe BiJHOIIEHHS.
Po3paxyHok QpuKIiiiHux nepeaad.

[TacoBi mepemaui, ixHs OymoBa. IlepeBarw, HeMONIKM 1 3aCTOCYBaHHS.
[TocmimoBHICTh PO3paxyHKY IIOCKOMACOBHX mepenad. KinHomacoBi mepeadi.
KoncTpyxkiis nacis i1 mkiBiB. OcoOIMBOCTI pPO3paxyHKy KIMHOIIACOBOI Mepenadi.

JlanutoroBi mnepemaui. IlepeBarm 1 Hemodikv, 00JacTi 3acTOCYBaHHS.
KoHcTpykuii JlaHLoriB 1 3ipodok. Kputepii mpane3faTHOCTI JaHIIOTOBUX Nepeaay.
[1i161p MaHIIOTIB 1 IXHIN EPEBIPOYHUNA PO3PAXYHOK.

3yOuacti nepenayi. 3aranbHi BIJOMOCTI 1 Kiacudikaiis 3yO0uacTux mnepenad.
[lepeBaru 1 Hemomiku, o0ysacTi 3acrocyBaHHs. [IpsiM03y0l IMIIHAPUYHI MEepeaadi.
[lepenarouHe BiAHOLIEHHS 1 MepegaToyHe 4YMUCIO. ['eoMeTpuyHi XapaKTEepUCTHKU
3ybuaroro BiHIg. OCHOBHI MapameTpu 3yOuatux kojic. Buam pyiiHyBaHHs 3yOiB.
Cunu, nirodi B 3auerieHi. Po3paxynkoBe HaBaHTaxkeHHs. Po3paxyHok 3y0iB Ha 3TUH 1
KOHTaKTHY MIIHICTh. DOPMYIH MEPEBIPOYHOTO 1 MPOEKTHOTO PO3PAXYHKIB.

Uepn’siuni mepenayi. OCHOBHI BioMOCTi, OyI0Ba, MaTepiam/I Koncrpyxkiii
yepB’syHuX nepenad. l[lepeBaru, Hemomiku 1 3aCTOCYBaHHS 4epB 'SIYHUX  TIepeay.
['eomeTpuuHi criBBiAHOMIEHHS B 4epB’suHiid mapi. [lepegaroune Bimnomenns, KK/
yepB’siuHoi nepenadl. CuiM, Ai04l B 4epB’sIMHOMY 3adelUieHHl. Buam pyliHyBaHHs
3y0iB uepB’IYHOrO Kosieca. Po3paxyHok yepB’suHOI nepenayl Ha MinHICTh. [lepeBipka
YepB’sIKIB Ha MILHICTb 1 5KOPCTKICTh. TEIOBUIl po3paxyHOK YepB’ STUHOI Iepe/iayi.

Oci 1 Banu, NpU3HAYEHHs, KOHCTPYKIii 1 Matepianu. Kpurepii npaie3gatHocTi
1 po3paxyHKy oceil 1 BatiB. Po3paxyHOk oceil 1 BaliB Ha MIITHICTh 1 JKOPCTKICTb.

[TligmunHUKA ~ KoOB3aHHA 1 KoueHHsA. [Ipu3HaueHHs, Tumnu, o0xacTi
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3aCTOCYBaHHS, KOHCTPYKIIii, MaTepiaid NIl BUTOTOBJICHHS. YMOBHUH PO3PaxXyHOK
MIIUITHUKIB KOB3aHHs. [lOpiBHsJIbHA XapaKTEpUCTHKA TMIAMIMITHAKIB KOYEHHS 1
KoB3aHHA. [IpuBeneHe HaBaHTaxeHHs 1 MiAOIP MiJMIMITHUKIB KOYEHHS 32 CTATUYHOIO
1 JUHAMIYHOKO BAaHTAKOIIIJHOMHICTIO.

MydTtu, iXxHe npu3HadyeHHs, kinacudikauig, Oyaosa 1 npuHIUI podoTu. I1in6ip
My(dT 1 MNEpeBIPOYHI PO3pPaXyHKH IXHIX OKpeMux enemeHTiB. KoHcTpykmis Ta
MpU3HAYEHHS PeAyKTOPiB, BapiaTopiB. [ImanerapHi 1 KOMOIHOBaH1 pelyKTOPH.

Ilpakmuuna wacmuna

Bukonatn kiHeMaTHYHUN pPO3paXyHOK TMPHUBOAY TEXHOJIOTIYHOI MAIMHU 3a
3aJIaHOI0 CXEMOIO.

BukonaTtu cuioBuil po3paxyHOK MPUBOAY TEXHOJIOTTYHOI MAIIMHU 32 33JaHOI0
CXEMOI0.

Busnaunti koedillieHT KOPHUCHOI Aii MPUBOJY TEXHOJOTIYHOI MAIIMHHA 3a
33JIaHOI0 CXEMOIO.

Cnucox pekomenooeanoi nimepamypu:

OCHOBHA:

1. bepe3zoscwkuii FO.H. [lerani mamuH. - K.: Mamuno3HnasctBo, 1988. —467 c.

2. I'yzenkoB IL.I". [letanu mammn: Y4eb. ais By30B. — M.: Beici. mik., 1986. —
359 c.

3. deranu mamuH U OCHOBBI KoHcTpyupoBanus / Ilon pea. Epoxuna. — M.:
Komoc, 2005. — 462 c.

4. sanoB M.H. Jletanu mammue: Yuel. ajs CTyIeHTOB By30B. — M.: Bricii.
k., 2000. — 383 c.

5. Kyknmun H.I'., Kyxnuna I'.C., XXutkoB B.K. [leranu mamus. — M.: Bricmas
mkona, 2005. — 255 c.

6. Mapxens L.I. [leram mammun: [Tinpyunuk. — K.: Anepra. 2005. — 368 c.

7. [laBmume B.T. OCHOBH KOHCTpPYIOBAHHS Ta PO3PaxyHOK JAETalell MaIlWH:
[ligpyuyHuk. — 2-e Bua. nepepo0. — JIbBiB: Adima, 2003. — 560 c.

8. UepnmneBckuit J[.B. Jletanu wMamumH. [IpoektupoBaHue mpuBOIOB
TEXHOJIOTHYECKOro obopynoBanus. — M.: Mammnoctpoenue, 2004. — 560 c.

9. Uepninescokuii [.B., [TaBnenko B.C., JIto6in M.B. Jletani mammun. — K.:
HMKBO, 1992.

000amkosa:

1. l'opaun I1.B. [detanu mammH 1 OCHOBBI KOHCTpYHUpOBaHus: Yueb. mocodue /
[1.B. l'opaun. — Cankrt-IletepOypr, 2006. — 186 c.

2. Jleranu MamuH: Y4eOHUK /711 MAIIIMHOCTPOUTEIIBHBIX CIIECIUAILHOCTEH BY30B /
M.H. "Banos, B.A. ®uHoreHoB. — 12-e u3a. ucnp. — M.: Beic. mik., 2008. — 408 c.

3. Nuanos X.A., EdppemoB H.I'., MunkeBuu B.I". Jletamn mammn. Kype nekiii /
X.A. Inanos, H.I'. Eppemos, B.I'. MurnkeBuy. — M.: PITOTVYIIC, 2003. — 124 c.

4. KoHCcTpyupOoBaHHe y3JI0B U AeTajleld MalluH: Y4eO. mocoOue Ui CTyA. TEXH.
crnen. By30B / [1.®./lynaes, O.I1.JlenukoB. — M.: U3narenbckuii eHTp «AKaaeMus»,
2004. -496 c.

5. MeroauuHi BKa3iBKM /10 BHUKOHAHHS JIA0OPATOPHUX POOIT 3 AMCIUILIIHU
«Jleram wmamuH» s CTylneHTiB Hanpsamy miarotoBku 6.010103 «TexHonoriuHa
ocBiTta» / Yki. IBanuyk A.B. — Bigauns: BAITY, 2013. — 28 c.
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6. [Tapmume B.T. Iligmmmankyn xodenHs. OCHOBHI mapaMeTpu, KOHCTPYKITIT
OIOp, 3MaIllyBaHHS, YIIUTLHEHHS Ta po3paxyHKku pecypey: Josianuk / B.T. [laBnume. —
JIpBiB: «lHTenexT-3aximy, 2001. — 140 c.

7. Yepnunesckuit J[.B. OcHoBbI ipoekTrpoBanus MaivH / J[.B. YUepHuneBckuil. —
M.: «YuebHas nmutepatypa», 1998. — 472 c.

1.2.5. 3arajbHa ejIeKTpOTeXHiKa

Tpudazni koma 1 00yacTi iXHBOIO 3acTOCyBaHHS. 3’eAHAHHA TpudazHOi
CUCTEMHU <«GIPKOIO» 1 «TPUKYTHUKOM». OCHOBHI CHIBBIIHOIIEHHS MIX JIHIMHUMU 1
¢dazaumu Hanpyramu 1 ctpyMamu. CriBBIIHONIEHHS MIXK MTOTY>KHOCTSIMU CITOKHBAYiB
MU 3’ €IHAHHI «31PKOI0» 1 TPUKYTHHUKOM)).

Bynosa 1 mpuHImI aii TpUiIaIiB MarHITOSEKTPHYHOI 1 €IEKTPOMArHiTHOI CHCTEM.
CxeMu BBIMKHEHHS B €JIEKTPUYHE KOJIO 1 POIIMPEHHS MEX BUMIPIOBAHHS aMIIEpMETpa.
[lepeBaru Ta HEAOMIKK MPUITAAIB €IEKTPOMATHITHOI 1 MArHITOCIEKTPHYHOI CUCTEM.

[lpunagn iHAYKIIAHOI cucTeMu. byjoBa, NpU3HAYEHHS 1 MPUHIUI il
JiunnbHUKa enexkTpuyHoi eHeprii. I1lo o3Hauae mo3HaueHHS HA MIKAM TpUIaay:
1xBT. roa. = 10000 06.; 5-10 A; 36 B ? flk 3a iuMu TaHUMU BU3HAYUTH HOMIHAJIbHY
MOCTINHY JTYUIbHUKA?

[Tpunanu enexTpoaMHaMiuHOI cucTeMu. byaoBa 1 mpuHLIMI J1i aMIiepMerpa,
BOJILTMETpAa Ta BaTMETpa €JNEKTPOAMHAMIYHOI cucTeMH. CXeMu BBIMKHEHHS B
EJIEKTPUYHE KOJIO 1 PO3IIMPEHHS MEX BUMIPIOBAHHS BOJBTMETpA.

BynoBa i npuHIun il oxHOMa3HOro Tpancdopmaropa. Moro 0CHOBHI mapameTpH i
pexxumu poboTu. [IpuHIIMTT camMoperysroBaHHS 1 BTpaTH TpaHchopmaropa.

OpepxxanHs oOepToBoro wmardHiTHoro moina. Kracudikarisi, MapKyBaHHS,
OymoBa 1 MpUHIMM Jii ACHHXPOHHUX JIBUTYHIB 3 KOPOTKO3aMKHEHHMM 1 (ha3HUM
poropamu. CriocoOr BBIMKHEHHSI 1 peBepCyBaHHS aCHHXPOHHOTO JBUTYHA.

BynoBa 1 mpuHIMN A1i MalllMH TOCTIMHOrO cTpyMy. PoOoTa MamuHu B pexumi
reHeparopa. Knacudikamiss MalmlMH TOCTIHHOTO CTPyMy 3  MapajelibHUM,
MOCIJOBHUM 1 MIIIIAaHUM 30y IXKEHHSIM.

Cnucoxk pexkomenooeanoi iimepamypu:

OCHOBHA!:

1. becconon JI. A. Teopernueckne 0CHOBBI AIeKTpoTeXHUKH./ JI.A.beccoHoB. —
M.: Bricmag mikoia, 1996. — 559 c.

2. bopucos 10.M., JlunaroB JI.M. O6mas snekrporexuuka./ FO.M. bopucos,
JI.M. JIunatoB. — M., 1974.- 334 c.

3. Bynimes M.C. EnexTporexHika, eJIeKTpOHIKa Ta MIKPOIIPOIIECOPHA TEXHIKA.
[Tigpyunuk./ M.C. bynimes. — JIbBiB: Adima, 2001. — 424 c.

4. Baptabensu B.A. 3aranpHa enektporexHika./ B.A. Baprabensn. — K.: Buma
mKkoia, 1996. — 345 c.

5. EBciokoB A.A. OnekrporexnHuka., A.A. EsciokoB. — M.: IIpocsemienue,
1986. — 245 c.

6. Heiiman JI.P., lemupusin K.C. Teopernueckre OCHOBBI 3JIEKTPOTEXHUKH. /
JL.P. Heiiman, K.C. JemupusH. - JI.: Dueprus, 1981. —T.1. - 536 c.

7. Ilepxau B.C. Teopernuna enexkrporexHika. JliniiiHi koma: Iligpyunux /
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B.C. Ilepxau. — K.: Buma mkona, 1992. — 439 c.
8. Teopernuni ocHoBu enekrporexHiku: [linpyunuk / B.C. boiiko, B.B. boiiko,
H0.®. Bumono6 Tta in./ 3a 3ar.pen. .M. UYmxkenka, B.C. boiika. — K.: IBI]

«BupaBauuro «llomitexnika», 2004. — T.l1: VYcraneHi pexumu JIHIAHUX
EJIEKTPUYHUX KIJ 13 30CepeXKEHUMH TapaMeTpamu. — 272 c.
ooodamxkosa:

1. 'ypxiit A.M. EnexTporexHika 3 OCHOBaMHU IPOMHCIOBOI E€IEKTPOHIKU:
[ligpyunuk ana npod.-tex. HaBdu. 3aknaniB / A.M. I'ypxiii, A.M. CuibBecTpos,
H.I. IToBopo3zutok. — K.: @opym, 2002. — 382 c.

2. Kacarkun A.C., HemmioB M.B. DOnekrporexnuka / A.C. Kacarkun. — M.:
Oneproaromusaart, 1983. — 456 c.

3. I'epacumoB B.I". Dnekrporexnuka / B.I'. 'epacumoB. — M.: Briciias mikona,
1985.—-344 c.

4. Tperyo A.Il. Dnexrporexnuka / A.Il. Tpery6. — K.: Buma mkomna, 1987. —
407 c.

5. lIumonn K. Teoperuueckas snexrporexHuka / K. [lumonn. — M.: Mup,
1964 c. — 774 c.

1.2.6. TemiorexHika

PoGoue Tij0 TEmIOBMX MAalIMH 1 OCHOBHI MapamMeTpy TEPMOAMHAMIYHOIO
CTaHy: TeMmIeparypa, TUCK, MUTOMUNA 00’eM. TepmojauMHaMiuHI MporecH. TeraoBi
JiarpaMu 1 iXHE BUKOPUCTaHHSI.

Crniocobu mepenaui Teria 1 Buau TeriooOMiny. TerutonpoBinnicTs. KoedirienT
terwionpoBiaHocTi.  Kiacudikariss TemmooOMIiHHMX —amapaTiB.  Po3paxyHOK — roionii
TETTI00OMIHHOTO anapaTy Ha PUKIIAJI OMaTFOBAILHOI OaTapei B KiTacHIM KIMHATI.

Bugu ABUryHIB BHYTPIIIHBOTO 3TOPSIHHSA Ta 00J7acTi iXHBOTO 3aCTOCYBaHHS.
[TpuHuMn 111 4-TaKTHOrO JBUTYHA BHYTPIIIHBOIO 3ropsiHHs. [HIuKaTopHa 1 epeKTrBHA
noty>xHicTb, KKJI. IlepcniekTrBY po3BUTKY ABUI'YHIB BHYTPIIIHBOTO 3TOPSHHSL.

[TapoBi TypOiHu. BynoBa 1 mpuHIMN Aii 0araTocTyneHeBoi aKTUBHOI TYpOiHH, ii
noTyxkHicTh. Knacudikamia cydyacuux typ6iH, KKJI. TepmoaunamiuHi mpouecu B
NPOTOYHUX YACTMHAX OJHOCTYNEHEBUX AKTUBHUX 1 peakTHUBHUX TypOiH. ['padiku
3MiHU napaMeTpiB. [lepcnekTuBy mapoTypOiHOOY AyBaHHS.

['a3orypOiHHI ABUTYHH, MPUHIMUIIOBA cXxema, poboul uukid. OO6nacti
3aCTOCYBaHHs ra30TypOiHHUX IBUTYHIB. [lepcniekTuBH ra3oTypOiHOOY TyBaHHS.

TeroBi enexTpuuni ctaHili. OCHOBHI MeXaHI3MHU TEIUIOBOI E€JIEKTPUYHOI
craniii. EKOHOMIYHI TMOKa3HUKH TEIUIOCICKTPOCTAHININ: IIISAXH  ITiABUIICHHS

CydacHi aTOMHI  €JEKTpOCTaHIlii, iXHI OCHOBHI cxemu. [lopiBHsUTEHA
XapaKTEepUCTUKa POOOTH OJHOKOHTYPHOI, JBOKOHTYPHOI 1 TPBOXKOHTYpPHOI aTOMHHUX
€JIEKTPOCTAHLIIH 1 €PEKTUBHICTD IXHHOT'O 3aCTOCYBaHHS B €HEPreTUYHII cUcTeMI Y KpaiHu.

Cnucoxk pexomenooeanoi iimepamypu:

OCHOBHA!:

1. Ana6oBckuii  A.H., KoncrantmnoB C.M. Temnorexnuka: VY4YeOHHK /
A.H.Ana6osckuii. — K.: Bumia mxkoia, 1986. — 254 c.
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2. Kopeurp M.C. Mammuno3uaBcTtBO. OCHOBHM TiIpaBIiKH Ta TEIUIOTEXHIKH.
INppaBniuni mamman Ta TerioBi neuryHu / M.C. Kopenb. — K.: 3nanns Ykpainw,
2001. - 367 c.

3. Uepnsk O.B., Pubumnceka ['.b. OCHOBM TENIOTEXHIKA 1 TiAPaABIIKHU /
O.B.Yepnsik, I'.b. Pubunnceka. — K.: Buma mkona, 1982. — 345 c.

000amKosa.
1. Hamexun B.B. Texnudeckas TepMoAMHAMUKA M TerUionepenava: YueOHOe
nocobue s HedHepreTuyeckux cmerl. By30B/ B.B. Hamexun. — M.: Beicmias

mkoja, 1980. — 469 c.
2. TennorexHnuka: YueO.mocobue mjisi HEPHEPreTHUECKUX crier. By30B / Ilox
pen. I''A. MarseeBa. — M.: Breiciias mikomna, 1981. — 480 c.

3. Ulnaxun IL.H. IlapoBble u razoBeie TypOunusl / [L.H. Ilmaxun. — M.:
Oueprus, 1966. — 506 c.

1.2.7. T'inpasiika

JlaminapHuil 1 TypOYyJ€HTHUHN peXUMU pyXy piauHu. Yucio PeliHonbaca, oro
KpUTUYHE 3Ha4YeHHs 1 (i3uyHuil 3micT. EHepris eneMeHTapHOi CTPYMHUHH 1 MOTOKY
piauHu. PiBHsSHHSA bepHysuil 1 loro mpakTUyHe 3acCTOCYBaHHs. BTpaTu mo noBxkuHI
NOTOKY 1 Micuesi BTpaT. Knacudikanis TpyoonpoBo/iiB. BuTtpaTHi xapakTepuCTUKH.
INapaBniyaui po3paxyHOK MPOCTOTO TPYOOIPOBOTY.

Burikanss piigHu Yepe3 MajIuid OTBIP B TOHKIN CTiHIN. THUITM CTUCHEHHS CTPYMHHHU.
Burikanas piauHu depe3 Hacaakd. Twri Hacajgok 1 ixXHI TiApaBiivHI KOSPILIEHTH.
3acTocyBaHHsI HACaJI0K B TEXHIII. SIBUIIIE T1paBIIYHOrO yaapy 1 oro dasu.

Hacocu. OcHOBHI mapaMeTpu HACOCIB — HaIip 1 TPOIYKTUBHICTh. [IO0TYXHICTH i
KKl nacocis. SBume kaitarii. O0’e€MHI, JIONATKOBI 1 BOMOCTPYMHUHHI HACOCH, iXHS
Oy0Ba ¥ MPUHIIAII [Tii, 3aCTOCYBaHHSI.

[Napapmiuauii npusig. O0’eMHUE T1IPONPUBII, NEpeBaru, HEAOJIKH, 00JIacTl
3acTocyBaHHs. ['1IpaBiiuHl nepenayl: TUIM nepeaad, OyaoBa, IpU3HAYEHHs, 00J1acT1
3aCTOCYBaHHSI.

["ippoenekTpocTaHii, iXHI TUIIH, OCHOBHI ciopyau, obnagHanHs. [lepeBaru i
Hefodiku BupoOHulTBa enektpoeneprii Ha ['EC, 1i co6iBapticts. [lpunuBHi
€JICKTPOCTAHIII].

[Naporyp6ian. Tumm 1 mpuHOMO aii rigpaBiiyHuX TypOiH. HalBaxmusimii
xapaktepuctuku, KKJI 1 3acrocyBanHs riipaBiiyHuX TypOiH.

Cnucox pekomenoosanoi nimepamypu:

OCHOBHA:

1. Arronenko €.1. I'iapaBmnika Ta rigpaBniuni Mamuau / €.1. AETOHEHKO. — K.
Bua mikomna, 1982. — 144 c.

2. IpobHuc B.®. I'nnpaBiauka u rupaBindyeckue Mamunsl / B.®. JlpobHuc. —
M.: IIpocsemenne, 1987. — 191 c.

3. Kopeup M.C. Mammno3HaBcTBo. OCHOBH TIIPaBIIKA Ta TEMIOTEXHIKH.
I'ppaBniyni mammuau Ta temioBl asurynu / M.C. Kopens. — K.: 3nannsa Ykpaiunu,
2001. — 448 c.

4. Yepusax O.B., PuGumnceka ['.b. OcHOBU TENJIOTEXHIKA 1 TIAPaBIIKU /
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O.B. Yepnsk, I'.b. Pubunnceka. — K.: Buma mkona, 1982. — 226 c.
doodamkoea:
1. Koper M.C. JlaGopaTopHuil NpakTUKyM 3 MamluHO3HaBCTBa. OCHOBHU

rigpaBimikd. [igpaBmiuHi MamuHA. OCHOBM TEpPMOJMHAMIKM 1 TeIulonepeaaya.
Teruosi neurynu / M.C. Kopeus. — K.: HITY, 2000. — 142 c.

1.3. Teopist i MeTOAMKA TEXHOJIOTiYHOI OCBITH

MetoauyHi OCOOJIMBOCTI HABUaHHS YYHIB 5 KJacy TEXHOJOTi 00poOKH
TEKCTHJILHUX MaTepialiiB Py4yHUM CIIOCOOOM Tijf 4ac BHBYEHHsS po3auty «OCHOBU
IPOEKTYBAaHHS, MaTEPiaJIO3HABCTBA Ta TEXHOJOTIi 0OpOOKW» Ha MPHKIAAl OJHOTO 3
oOpaHuX 00’ €KTIB MPOEKTHO-TEXHOJIOT1UHO1 AISUTHHOCTI (32 BUOOPOM CTYACHTA).

MeroauuHi 0COOJMBOCTI HaBYaHHS YYHIB 5 KIJacy TEXHOJOTil 0OpoOKH
TEKCTHJILHUX MaTepiajiiB MallMHHUM CIIOCOOOM Tij 4ac BUBYEHHS po3airy « OCHOBU
MPOEKTYyBaHHS, MaTepiajJO3HABCTBA Ta TEXHOJOrl 0OpOOKM» Ha MPHUKIaal OJHOTO 3
o0paHuX 00’€KTIB MPOEKTHO-TEXHOJIOTTUHO1 AISUIBHOCTI (32 BUOOPOM CTYACHTA).

MetoauuHi OCOOJIMBOCTI HABUaHHS YYHIB 5 KJacy TEXHOJOTi 00poOKH
JEPEBUHU 1] 4ac BUBYEHHS po3auTy « OCHOBH NMPOEKTYBaHHS, MaTepialo3HaBCTBA Ta
TEXHOJIOT1i O00pOOKM» Ha MPUKIAAl OAHOrO 3 OoOpaHuX OO0’€KTIB MPOEKTHO-
TEXHOJIOTIYHOT AISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MetoauyHi 0cOOJMBOCTI HaBYaHHS YYHIB 5 KJIacy TEXHOJIOT1i BUTOTOBJICHHS
JSIBKA-MOTAHKA — MMiJI Yac  BUBYEHHsA  po3auty «OCHOBM  NIPOEKTYBaHHS,
MaTepiaJIO3HABCTBA Ta TEXHOJOTl OO0pOoOKM» Ha MPHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MeroauuHi 0COOJMBOCTI HaBYaHHS YYHIB 5 KIJAcy TEXHOJOTil 0OpoOKH
TOHKOJIMCTOBOTO MeETally IiJi 4Yac BHUBUYEHHS pO3aiTy «OCHOBH NpPOEKTYBAaHHS,
MaTepiaJo3HaBCTBA Ta TEXHOJOril OOpoOKW» Ha MpHUKIaAl OAHOTO 3 OOpaHHX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISJILHOCTI (32 BUOOPOM CTYJI€HTA).

MeroanuHi 0COOIMBOCTI HABYAHHS YYHIB 5 KJIaCy TEXHOJIOT BUTOTOBJIEHHS
BUpOOIB 3 Oicepy Mg dYac BHUBYEHHS po3auly «OCHOBH TNPOEKTYBaHHA,
Marepiajo3HaBCTBA Ta TEXHOJOTl OOpOOKW» Ha MpHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTYHOI JISTILHOCTI (32 BUOOPOM CTY/ICHTA).

MetoauuyHi OCOOJIMBOCTI HABUaHHS YYHIB 6 KJacy TEXHOJOTi 00poOKH
nepesuHHuX MarepianiB ([JIBII, ¢anepa) mig wac BuB4YeHHs po3niny «OcHOBHU
IPOEKTYBAaHHS, MaTEPiaJIO3HABCTBA Ta TEXHOJOTIi 0OpOOKW» Ha MPHKIAAl OJHOTO 3
oOpaHuX 00’ €KTIB MPOEKTHO-TEXHOJIOT1UHO1 AISUTHHOCTI (32 BUOOPOM CTYACHTA).

MertoanuHi 0COOIMBOCTI HaBYAHHS YYHIB 6 KJIaCy TEXHOJIOTII BUTOTOBJICHHS
arumikanii (3 TeKCTWIBHUX Ta TPHUPOJAHUX MaTepiaiiB) MiJl 9ac BUBYCHHS PO3ILTY
«OCHOBH TMPOEKTYBaHHS, MaTepialo3HABCTBA Ta TEXHOJOT1i OOpOOKM» Ha MPUKIAI]
OIHOTO 3 OOpaHUX OO’€KTIB MPOEKTHO-TEXHOJIOTTYHOI IsUIBHOCTI (32 BHOOpOM
CTYyJ/ICHTA).

MeTonnyHl 0COOIMBOCTI HaBUYaHHS Y4YHIB O KJacy TEXHOJIOTii BUTOTOBJICHHS
BUPOOIB y TEXHIIl «MakpaMe» IiJl Yac BUBYEHHS po3Aily «OCHOBU MPOEKTYBaHHS,
MaTepiaJIoO3HABCTBA Ta TEXHOJOrl OOpoOKM» Ha MNPHUKIAAl OJHOTO 3 OOpaHMX
00’ €KTIB MPOEKTHO-TEXHOJIOT1YHOT AiSTILHOCTI (32 BUOOPOM CTYJICHTA).
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MetoanyHi 0COOJMBOCTI HaBYaHHS Y4YHIB 6 KJIaCy TEXHOJIOTIi 0OpOOKH APOTY
Mg dYac BHUBYCHHS po3ainy «OCHOBM TPOEKTYBaHHS, Marepiajlo3HaBCTBAa Ta
TEeXHOJNOTil O0OpoOKM» Ha MPHUKIAAl OAHOTO 3 OOpaHMX O00’€KTIB MPOEKTHO-
TEXHOJIOTIYHO1 AISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MeroanuHi 0COOIMBOCTI HABYAHHS YYHIB 6 KJIacy TEXHOJIOTII BUTOTOBJICHHS
BUIIIUTUX BUPOOIB MOYATKOBUMH, JIUWJIBHUMHU Ta JEKOPATUBHUMHM IIIBAMHU IiJ 4ac
BUBYEHHS po3auly «OCHOBU MPOEKTYBaHHS, MarTepiajJo3HAaBCTBA Ta TEXHOJOTI]
0o0poOKM» Ha TPHUKIAAl OJHOrO 3 O0OpaHMX OO0 €KTIB MPOEKTHO-TEXHOJOTIUHOI
TUSTTBHOCTI (32 BUOOPOM CTYJICHTA).

MetoauyHi OCOOIMBOCTI HABUaHHS YYHIB 6 Kiacy TEXHOJIOTIi aXypHOTO
BUIIWIIOBAaHHSA  MiJl 4Yac  BUBYEHHS  po3auty  «OCHOBM  NIpPOEKTyBaHHS,
MaTepiajio3HaBCTBA Ta TEXHOJOTil OOpoOKW» Ha MPHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJOTTYHOI JISTTLHOCTI (32 BUOOPOM CTY/IEHTA).

MeTtoauuHi 0COOTUBOCTI HABYaHHA YYHIB 7 KJIacy T€XHOJIOTIi pyuyHOi 00poOKu
JIepEeBUHU TiJ] Yac BUBYEHHS po3/iny «OCHOBU MPOEKTyBaHHs, MaTepialo3HaBCTBA Ta
TEXHOJIOTi OOpOOKM» Ha MpUKIAAl OAHOro 3 oOpaHuX OO0 ’€KTIB MPOEKTHO-
TEXHOJIOTIYHO1 JAISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MeTonnyHl OCOOJIMBOCTI HAaBYaHHS YYHIB 7 KJIacy TEXHOJIOTII MEXaHIYHOI
oOpoOKM JIepeBMHM TiJ Yac BHUBYEHHS po3auly «OCHOBM MNpPOEKTYBaHHS,
MaTepiaJIoO3HABCTBA Ta TEXHOJOrl OO0pOoOKM» Ha NPHUKIaAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOT1YHOT AISTILHOCTI (32 BUOOPOM CTYJICHTA).

MetoauyHi OCOOJMBOCTI HaBYaHHS YYHIB 7 KJacy TEXHOJOTIi 037100JeHHS
pi3bOJIEHHsIM  MmiJl  Yac ~ BUBYEHHsA  po3auly  «OCHOBM  MPOEKTYBaHHS,
MaTepiaJio3HaBCTBA Ta TEXHOJOTil OOpoOKW» Ha MPHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISTTLHOCTI (32 BUOOPOM CTY/IEHTA).

MeToauuHi 0COOIMBOCTI HaBUAHHS Y4YHIB 7 Kjacy TEXHOJIOT1i BUTOTOBJICHHS
B’Si3aHUX BHUpPOOIB TiA dYac BUBYEHHS po3auty «OCHOBH TNPOEKTYBAaHHS,
MaTreplajo3HaBCTBA Ta TEXHOJOrl OOpOOKM» Ha MPHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTYHOI JISJIHOCTI (32 BUOOPOM CTYJIEHTA).

MeTonrnyH1 0COOIMBOCTI HaBUYAaHHSA YYHIB 7 KJACy TEXHOJIOTii BUTOTOBJICHHS
BUILIUTUX BUPOOIB (MEPEKKH, IJ1ajlb, XPECTUK) M1J Yac BUBUEHHS po3auty «OCHOBU
POEKTYBAaHHS, MaTEpiallO3HABCTBA Ta TEXHOJOTIi 0OpOOKW» HAa MPHUKIaAl OJHOTO 3
0o0paHMuX 00’ €KTIB MPOEKTHO-TEXHOJIOTIUHOI IISITBHOCTI (32 BUOOPOM CTYJICHTA).

MetoanyHi 0COOJMBOCTI HaBYaHHS YYHIB 7 KJIacy TEXHOJIOT1i BUTOTOBJICHHS
MIBEHHUX BUPOOIB MAIIMHHUM CIIOCOOOM IIiJl 4Yac BHBYEHHS po3auty «OcHOBU
MPOEKTYBaHHS, MaTepialo3HABCTBA Ta TEXHOJOTii 0OpOOKM» Ha MPUKIAAl OAHOTO 3
oOpaHuX 00’ €KTIB MMPOEKTHO-TEXHOJIOTIUHO1 AISUTHHOCTI (32 BUOOPOM CTYACHTA).

MeTtoauuHi 0CcOOIUBOCTI HABYaHHA YYHIB § KJIacy T€XHOJIOT1i pyuyHOi 00poOKHu
COPTOBOTO TMpOKaTy MiJ 4Yac BHUBUEHHS po3auty «OCHOBM MPOEKTYBaHHS,
Mareplajo3HaBCTBA Ta TEXHOJOrl OOpOOKM» Ha MPUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISJILHOCTI (32 BUOOPOM CTYIEHTA).

MeTonnyHl OCOOJIMBOCTI HAaBYaHHS YYHIB 8 KJIaCy TEXHOJIOTIT MEXaHIYHOI
00poOKHM COpPTOBOrO MpPOKATy IiJl Yac BUBUYEHHSA po3aily «OCHOBU MPOEKTYBaHHS,
MaTepiaJIoO3HABCTBA Ta TEXHOJOrl OOpoOKM» Ha MNPHUKIAAl OJHOTO 3 OOpaHMX
00’ €KTIB MPOEKTHO-TEXHOJIOT1YHOT AiSTILHOCTI (32 BUOOPOM CTYJICHTA).
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MeroauuHi  0COONMBOCTI  HaBYaHHS  y4YHIB 8§  KJacy  TEXHOJOTii
CJIEKTPOTEXHIYHUX POOIT MmiJ Yac BUBYCHHS po3ainy «OCHOBH TPOCKTYyBaHHS,
MaTepiaJo3HaBCTBA Ta TEXHOJOriT OOpoOKW» Ha MpHUKIaAl OAHOTO 3 OOpaHHX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISJILHOCTI (32 BUOOPOM CTYIEHTA).

MeroanuHi 0COOIMBOCTI HABYAHHS YYHIB 8 KJIaCy TEXHOJIOTI BUTOTOBJICHHS
BUpPOOIB y TEXHII[l BaJsiHHS MiJ 4Yac BUBUYEHHA po3Auly «OCHOBH MPOEKTYyBaHHS,
Marepiajo3HaBCTBA Ta TEXHOJOTl OOpOOKW» Ha MpHUKIAAl OJHOTO 3 OOpaHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTYHOI JISTILHOCTI (32 BUOOPOM CTYJICHTA).

MetoauyHi 0coOJMBOCTI HaBYaHHS YYHIB 8 KJIacy TEXHOJIOT1i BUTOTOBJICHHS
MIBEHHUX BUPOOIB pPYYHUM CIOCOOOM TiJi 4Yac BHUBYEHHS po3auty «OcHOBHU
IPOEKTYBAaHHS, MaTEPiaJIO3HABCTBA Ta TEXHOJOTIi 0OpOOKW» Ha MPHKIAAl OJHOTO 3
oOpaHuX 00’ €KTIB MPOEKTHO-TEXHOJIOT1UHO1 AISUTHHOCTI (32 BUOOPOM CTYACHTA).

MeroanuHi 0cOOTMBOCTI HABUAHHS YYHIB 8 KJIacy TEXHOJIOTIi JaHAIIapTHOTO
TM3aliHy TiJ 9ac BUBYEHHS po3auTy «OCHOBU MPOEKTYBAHHS, MAaTepiaO3HABCTBA Ta
TEeXHOJNOTil O0OpoOKM» Ha MPHUKIAAl OAHOTO 3 OOpaHMX O00’€KTIB MPOEKTHO-
TEXHOJIOTIYHO1 AISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MetoauuHi 0COOIMBOCTI HABYAHHS YYHIB 9 KJacy TEXHOJIOTIi py4yHOi 00pOoOKH
JEPEBUHU 1] 4ac BUBYEHHS po3auTy « OCHOBH NMPOEKTYBaHHS, MaTepialo3HaBCTBA Ta
TEXHOJIOT1i O00pOOKM» Ha MPUKIAAl OAHOrO 3 OoOpaHuX OO0’€KTIB MPOEKTHO-
TEXHOJIOTIYHOT AISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MetoauyHi OCOOJMBOCTI HaBYaHHS Y4YHIB 9 KJjacy TeXHOJOTIi 03400JeHHS
pi3bOJIEHHsSIM ~ MmiJl  Yac  BUBYEHHsA  po3aiuty  «OCHOBM  MpPOEKTYBaHHS,
MaTepiaJIO3HABCTBA Ta TEXHOJOTl OO0pOoOKM» Ha MPHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MeroanuHi OCOONHMBOCTI HAaBYaHHSA Y4YHIB 9 Kilacy TEXHOJIOTII MeXaHIYHOI
OOpOOKM JIepeBUHHM I 4Yac BHBYEHHS po3aity «OCHOBH MPOEKTYBaHHS,
MaTepiaJo3HaBCTBA Ta TEXHOJOril OOpoOKW» Ha MpHUKIaAl OAHOTO 3 OOpaHHX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISJILHOCTI (32 BUOOPOM CTYJI€HTA).

MeroanuHi 0COOIMBOCTI HABYAHHS YYHIB 9 Kilacy TEXHOJIOTIT BUTOTOBJIEHHS
B’A3aHMX BHUpPOOIB MiJA dYac BHUBYEHHS po3auty «OCHOBM MNpPOEKTYBaHHS,
Marepiajo3HaBCTBA Ta TEXHOJOTl OOpOOKW» Ha MpHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTYHOI JISTILHOCTI (32 BUOOPOM CTY/ICHTA).

Metoanyni 0cOOMMBOCTI HaBYaHHS YYHIB 9 KjIacy TEXHOJIOT1i BUTOTOBJICHHS
BUpoOIB 3 Oicepy mig dac BHUBYEHHS po3auty «OCHOBH TPOEKTYBaHHS,
MaTepiaJIO3HABCTBA Ta TEXHOJOTl OOpOoOKM» Ha MPHUKIAAl OJHOTO 3 OOpaHHMX
00’ €KTIB MPOEKTHO-TEXHOJIOTTYHOI JISTTLHOCTI (32 BUOOPOM CTYJICHTA).

MertoanuHi 0COOIMBOCTI HaBYAHHS YYHIB 9 Kilacy TEXHOJIOTII BUTOTOBJICHHS
IIBEHHUX BUPOOIB MAITMHHUM CIIOCOOOM I 4Yac BUBYEHHS po3aity «OCHOBU
MPOEKTYyBaHHS, MaTepiajJO3HABCTBA Ta TEXHOJOT1l 0OpOOKW» Ha MPHUKIaAl OJHOTO 3
o0paHuX 00’€KTIB MPOEKTHO-TEXHOJIOTTUHO1 AISUIBHOCTI (32 BUOOPOM CTYACHTA).

Cnucoxk pexomenooeanoi nimepamypu:

OCHOBHA:

1. Bopoxeiikina O.M. 100 mikaBux 1aedl s TPOBEACHHS YypOKYy /
O. M. Bopoxeiikina. — X. : Bua. rpyna «OcnoBa», 2011. — 287, [1] c¢. — (Cepis
«30J10Ta TIeAaroriyHa CKapOHUIIS» ).
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2. KoGepauk O.M. InHOBamiiiHi TEeAAroriyHi TEXHOJOTIl y TPYyIOBOMY
HaBuaHHi : [HaBu.-merox. mociObnuk] / 3a 3ar. pexa. O. M. KobepHuka,
I'. B. Tepemyka. — Ymans : CIIJ[ XKostuii, 2008. — 212 c.

3. KobGepuux O. M. TpynoBe HaBUaHHS B IIKOJI : MPOEKTHO-TEXHOJOTIYHA
nisbHICTh. 5-12 knacu / O. M. Kobepuuk, B. B. bep6en, H. B. /Iy6oBa Ta iH. ; [3a
pen. O. M. Ko6epnauka]. — X. : Bua. rpyma «OcHoBay, 2010. — 256, [1] c.: i1., Tabm1.

4. KoGepuuk O.M. Meroguka TpyIOBOTO HABYaHHS :  IPOEKTHO-
texHonoriynui miaxina : [HaBuansuuii mociOuuk] / 3a 3ar. pea. O. M. KobGepHuka,
B. K. Cunopenka. — YMmans : CII/] XKostuii, 2008. — 216 c.

5. HasomokoBa H. II. Ilpaktriuna menarorika. 99 cxem 1 Tabiuile / aBTOPH-
ykian. : H. I1. HaBomokosa, B. M. AnnpeeBa. — K. : Buga. rpyna «OcHoBa», 2010. —
117 c.

6. HaBuanpHa mporpama 3 TpPyJZOBOrO HaBYaHHS s 5-9 «kmaciB /
B. K. Cunopenko, H. 1. bopuneus, /. B. boposuk, B. M. l'amak, E. M. Jlanunina,
C. M. Istnenko, P.M. Jlemyk, H.b. Jlocuna, T.C.Mavaua, H. M. [laBuu,
A. 1. Tepemyk, I. }O. Xomsuubka, B. B. IOpxkenko ; 3arBepmxena Hakazom MOH
VYkpainu Bix 07.06.2017 p. Ne 804. — K., 2017. — 28 c.

7. HaBuanbHa nporpama : Texnonorii. 10-11 kmacu : PiBenb cranmapry,
aKaJeMIYHUN piBeHs / A. I. Tepemyk, H. I. bBopunenp, C. M. Jlstnenko,
B. K. Cunopenko, I'. B. Tepemyk, . FO. Xomuupka. — Kuis, 2010. — 102 c.

8. HacrinpHa KHMra BUMTEINS TPYyJAO0BOTO HaBuaHHA. — X. : Bum.-Bo «PaHok»,
2010. -256c.

9. Ilenaretiuenko M. JI. Tlpodeciiinuii TOBITHUK YYUTENSI TPYAOBOTO
naBuanHs / M. JI. [lenareituenko. — X. : Bug. rpyna «OcuoBay, 2013. — 254 c.

10. [Tomeryn O. CyuacHuiéi ypok. [HTEpakTHBHI TEXHOJIOTIi HaBYaHHS :
HaykoBo-metomnunuit mocioank / O. [lometyn, JI. ITupoxkenko ; [3a 3ar. pen.
O. L. Ilometyn]. — K. : Bunasaunreo A.C.K., 2004. — 192 c.

11. Tepemyk  A.I. Meronuka  oprasizauli  OPOEKTHOI  JISUIbHOCTI
CTapILIOKJIACHUKIB 3 TEXHOJOTH : [MeToa. moci0. 1 BYMTENIB (HaBY. [IPOrp., Bapiar.
moaymi) |/ A. L. Tepemyk, C. M. dsatnenko. — K. : Jlitepa JITA, 2010. — 128 c.

12. TxopxeBcekuii J{. O. MeTonuka TpyaoBoro ta npo¢eciiHoro HaB4aHHs /
. O. Txopxkescvkuit. — K.: PHHII «IIHIT», 2000. —4.1. — 248 c.

13. TxopxkeBcekuit J[. O. Meroauka TpyaoBoro ta npodeciiiHoro HaByaHHS /
H. O. Txopxkescbkuid. — K. : HITY im. MLI1. Iparomanoga, 2000. — 4.2. — 186 c.

14. TxopxeBcekuit 1. O. Meroauka TpynoBoro Ta mpodeciifHoro HaB4YaHHS /
J. O. Txopxecbkuil. — Kuis : HITY im. ML.IL.[IparomanoBa, 2001. —4.3. - 219 c.

doodamkoea:

15. Axaman JI. B. Yci ypoku TpymoBoro HaB4aHHs (xjomii). 9 kmac /
JI. B. Axkxaman, A. €. Mukonaenko. — X. : Bua. rpyna «OcHoay, 2009. — 320 c.

16. bormanosa C. 1. TpymoBe HaBuaHHs (Aj1s1 rpymn jAiB4at). S kiac : [Po3poOku
ypokiB] / C. I. borganosa. — X. : Becra : Bua-Bo «Panok», 2008. — 144 ¢. — (Maiictep kiac).

17. bormanoBa C. 1. TpymoBe HaBuaHHs (Aj1s1 Tpym jaiB4at). 7 kiac : [Po3poOku
ypokiB] / C. I. bornanosa. — X. : Becta : Bun-Bo «Panox», 2009. — 208 c. — (Maiictep kiac).

18. bormanosa C. I. TpynoBe HaBuanHs (1 rpyn AiB4art). 9 kiac : [Po3poOku
ypokiB] / C. I. borganoBa. — X. : Becra : Bung-so «Panok», 2007. — 208 c. — (Ha
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JIOTIOMOT'Y BUUTEJIIO).

19. T'ycesa JI. 1. Yci ypoku TpyaoBoro HaBuaHHs (JiBuara). 8 kiac : [Hasu.-
Meto. noci6.] / JI. I. I'ycesa. — X. : Bun. rpyna «OcnoBay, 2008. — 159 c.

20. XKypuanu «TpynoBa miaAroToBka B 3akjiajax OCBITH», « Tpy10Be HaBYaHHS
B IIIKOJI1».

21. Kobepauk O. M. VYci ypoku texHonorii. 10 kmac. PiBenb cranmapty /
O. M. Ko6epuuk, O.b. ABpamenko, B.B.bepbenr Ta 1u.; [3a pen.
O. M. KoGepnuka]. — X. : Bun. rpyna «OcnoBay, 2010. — 160 c.

22. llenareituenko M. JI. Yci ypoku Texnomoriil. 10-11 xmacu. BapiaTuBHwmii
monyss / M. JI. [lenareituenko. — X. : Bun. rpyna «OcHoBay, 2014. — 272 c¢. — (Cepis
«YCI ypokmn»).

23. TpynoBe HaBuaHHsA. ['a3eTra A BUMTENIB OOCIYrOBYIOUMX 1 TEXHIYHHX
BHU/IIB TIpalli, BUKJIaJladiB Ta ManucTpiB BupoOHn4yoro HaBdanHs MHBK.

24, T'amak B. M. TpynoBe HaB4anHs : (TexHiuH1 Buau npaiii) : [[ligpyy. mmis 8-ro
KJI. 3araJIbHOOCBIT. HaBY. 3aki.| / B. M. I"amak ta i1. — KuiB : ['enesa, 2016. — 256 c.

25. Kobepauk O. M. Texnonorii: 10 k. : IMigpyunuk / O. M. KoGepHuk,
A. L. Tepemyk, O. I'. I'epac [1a in.]. — K. : Jlitepa JITA, 2010. — 160 c.

26. Tepemyk A. . Tpynose HaBuanHs : (00ciyroBytoui Buju mnpaii) : [Iliapyu.
Uil 8-r0 K. 3aralbHOOCBIT. HaBy. 3aki.] / A. I Tepemyk, O. 0. Menginp,
FO. M. Ipuxoasko. — Kuis : Jlitepa JITH, 2016. — 288 c.

27. Tepemyk A. 1. TpynoBe nHaBuanss : (TexHiudi Buau nparti) : [[liapyy. ans 9-ro
KJI. 3aTaIbHOOCBIT. HaBY. 3aKi. ] / A. 1. Tepemryk. — Kuis : Jlitepa JIT/, 2017. — 224 c.

28. Tepemyk b. M. Tpynose naBuanus (amst xjmoniiB) : [[liapyd. amsa 7-ro ki
3araabHOOCBIT. HaBu. 3aki.] / Bb. M. Tepemyk, C. M. [satnenko, B. M. l'amax,
P. M. Jlemyk. — KuiB : I'enesa, 2015. — 192 c.

29. TpynoBe HaBuaHHs : (00ciyroBytoul Buau mpaii) : [[liapyy. ang 9-ro k.
3aranibHOOCBIT. HaBy. 3aki.] / I. FO. Xomsunpka, B. I1. Tumenko, O. B. ['opobGenp,
O. I. be3nocrok. — Xapkis : Bua-Bo «Panok», 2017. — 176 c.

30. TpynoBe HaBuaHHs (st aiBuar) : [[ligpyd. mist 7-To KII. 3arajibHOOCBIT.
HaBy. 3akiaaiB] / 1. FO. Xomsunpka, O. 1. besnocrok, O. B. I'opo6Gers, H. M. Tlapuu. —
Kam’sauens-Iloainscekuii : Axcioma, 2015. — 176 c.

31. Kobepuuk O. M. Texnomorii: 11 . : I[ligpyyHuk ais 3arajibHOOCBIT.
HaBY. 3aKJ.: pIBeHb CTaHaapry, akaaemiunumii piBeHb / O. M. KobepHuk,
A. L. Tepemyk, O. I'. I'epac [ta in.]. — K. : Jlitepa JITH, 2011. — 160 c.

32. Cunopenko B. K. Tpynose naBuanus (mnst xmoniiB) : [[liapyd. mis 6-ro
KJI. 3aralbHOOCBIT. HaB4. 3aki.] / B. K. Cunopenxko, /1. B. JIebeneB, A. M. I'en3uk,
B. B. IOpxenko. — Xapkis : CULIUA, 2014. — 256 c.

33. Cupnopenxo B. K. TpynoBe naBuanns (s niBuar) : [[ligpyd. ayist 6-ro ki.
3aranbHOOCBIT. HaBu. 3aki.| / B. K. Cupopenko, T.C.Mauaua, C.II. IlaBx. —
Xapkis : CULIMA, 2014. — 272 c.

34. Cunopenxo B. K. Tpynose naBuanns (ana aiBuar) : [Iligpyd. ang 5-ro ki.
3aranbHOOCBIT. HaBu. 3aki.] / B. K. Cumopenko, T.C. Mauaua, B. Il. Tutapenko,
C. II. ITaBx, I'. M. I'aBputok. — Xapkis : CULIMA, 2013. — 240 c.

35. Tepemyk b. M. Tpynose naBuanss (s xyomnuiB) : [[ligpyd. ans 5-ro k.
3arajgbHOOCBIT. HaB4. 3aki.] / b. M. Tepemyk, B. K. 3aropuuii, B. M. l'amax,
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P. M. Jlemyk. — KuiB : I'enesa, 2013. — 176 c.
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II. BUMOI'! 10 ®PAXOBOTI'O BUITPOBYBAHHA 31 CHEIIAJIBHOCTI
014 CEPEJHA OCBITA (TPYJIOBE HABUAHHS TA TEXHOJIOI'IT)
OCBITHBOI'O CTYIHEHIO MAT'ICTPA

®daxoBe BUIIPOOYBaHHS MPOBOAUTHCS B (HOPM1 KOMILIEKCHOI'O YCHOIO ICIIUTY 3
npopuIoYUX  HUKIIB  (axoBUX  AUCHUIUIIH  (Tegarorika,  ICHXOJIOTis,
MAaIllMHO3HABCTBO 1 OCHOBHM TMPOMMCIIOBOIO BUPOOHMIITBA, TEOpis 1 METOJUKa
TEXHOJIOTIYHOT OCBITH) 3 METOI OI[IHIOBAaHHS PIiBHSI C(POPMOBAHOCTI 3HaHb 3
oprasizaiii Ta 371iiCHEHHSI OCBITHBOT'O TMPOIECY B 3araJIbHOOCBITHIN IIIKOJ1, 30KpeMa
3 TPYJOBOI'O HaBYaHHSA 1 TEXHOJIOTiM, PiBHS 3HaHb, YMiHb 1 HaBHYOK 3 Teopii
(MamMHO3HABCTBA 1 OCHOB BHUPOOHUIITBA) 1 METOAWMKM HABYAHHS TEXHOJOTIH,
0e3MeKku JKUTTEIISUIBHOCTI ¥ OCHOB OXOPOHM TMpalll Ta TMCHUXOJOTO-TIeAaroriyHol
MM ATOTOBKHU.

[Iporpamy daxoBoro BuUMpPOOyBaHHS PO3POOJICHO HAa OCHOBI TIOJIOKCHb
OcaiTHpO-TIpo(eciiiHOl TporpamMu MIATOTOBKH OakanaBpa, B SKid 3a3HAYEHO
BUPOOHWY1 (PYHKIIII, TUMOBI 3aJayl JISUIBHOCTI Ta BMIHHS, SIKUMH Ma€ BOJOJITH
a0itypient cnemianbHocTi 014 Cepenusa ocsita (TpynoBe HaBYaHHS Ta KPECICHHS)
OCBITHBOTO CTYNEHIO MaricTpa Ta 37aTHOCTI BHUpINIyBaTH mTpoOiieMu 1 3amadi
COLIAJIBHOI JISUTBHOCTI Ta CUCTEMA YMiHb, IO iX BigoOpaxkae (Tadu. 1,2).

Ta0murg 1
Bupoouunui pyHkuii, THnoBi 3ajayi QiAJbHOCTI TaA BMiHHSA, AKUMHA MOBUHEH
BoJoiTH a0iTypieHT cneniaabHocTi 014 Cepennst ocBita
(TpynoBe HaBYAHHS Ta TE€XHOJIOTII) OCBITHBOI0 CTYNIEHI0 MaricTpa

3micT Ha3Ba Tunosoi 3agaui 3micT yMiHHA
BHPOOHMYOL AITILHOCTI
byHKmii

HaBuasnbHa 3abe3neuyBaTy 3aCBOECHHS dopmyBaHHS TOHATTSL.
YUYHSIMH 3HaHb, YMiHb 1 ®opmyBaTH BMiHHS Ta HABUYKH
HaBHYOK

Buxosna Kepysaru mporiecom 3niCHIOBATH yTIPaBIIiHHS TPOLIECAMHU:
TpaHcdopmaltii CyCrIbHAX TPYIOBOT'O BUXOBaHHS (HaBYaTH BUKOHYBATH
IIIHHOCTEH Y OCOOMCTICHI KOHKpPETHI TPY/I0Bi 3aBJIaHHS Ha PiBHI BUMOT
TICPEKOHAHHS HayKOBOI opraHizariii nparii); mpogeciiiHOTro

caMOBM3Hau€HHs ((QopMyBaTH ysIBIECHHS PO
npodeciorpadiuHi 0COOTUBOCTI KOHKPETHOT
npodecii; TBOPYOTO CTaBICHHS 710 Tparli
(cTBOpIOBATH YSABIIEHHS PO CYTh TBOPYOI
TiSUTEHOCTI 32 TEXHIYHIMH YMOBAMH);
MOJITEXHIYHOT OCBITH ((OpMYBaTH ySBICHHS
PO OCHOBU BUPOOHUIITBA Y MEXaX KOHKPETHOT
rayysi)

Po3BuBanpHa CtBOpIOBaTH YMOBU 15 Po3BuBaTH 31aTHICTH 10 MOAOJIAHHS IPOTUPIYYS
CaMOBHPaYKEHHSI OCOOMCTOCTI HA | MIXK Oa)KaHUM 1 HEOOXITHUM Y cdepi TPyI0BOi
BIJITIOBITHOMY 1i MOAJIMBOCTSM | JisUTbHOCTI. PO3BUBaTH 31aTHICTH KPUTHYHO
piBHI OLIIHIOBATH BJIACHI MOKJIMBOCTI Ta Oa)KaHHS B
nporeci Bubopy mpodecii. Po3BuBatu 3maTHICTH
JI0 TIPOSIBY CAaMOCTIMHOCTI MPHU PO3B’ A3aHHI
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MOCTABJICHUX TPYAOBUX 3aBAaHb. q)OpMYBaTI/I
YSIBIIGHHS TPO THUITOB1 BUPOOHWY1 00’ €KTH 1
nporecu

Opranizaniitia | OpraHizoByBaTy Ha4aIbHHUI OpraHi3oByBaTH MOETAITHO HaBYAJIbHUHN ITPOIIEC :
HPOLIEC, B TOMY YMCIT MIOCTAaHOBKA TPY/I0BOTO 3aBJJaHHS, CAMOCTilHA
MPOAYKTUBHY TIPAITIO YIHIB poboTa y4HiB, KOpUTYBaHHS JTisSJILHOCTI YUYHIB,
KOHTPOJIb Ta OIIHIOBAHHS 11 pe3yJIbTAaTIB
[Tnanyroua Ckragaty 1m1aHu HaBYaIbHO- Bu3Havyatu noTeHUiHHUX 3aMOBHHUKIB Ta
NPOIYKTHBHOI ALSUTHHOCTI YUHIB | CTIO’KMBAYiB YYHIBCHKOI POIYKIIil. AHAII3yBaTH
Ta KaJIeHIapHO-TEMaTHYH1 BIJIITOBITHICTH 3aMOBJIEHHS BUMOTaM IIKUIBHOT
TUIaHU MPOIYKTHBHOI mparli. Po3moaisisiT 3aMOBIICHHS
MDXK KJIJacaMy Ta TEMaMM HaBaJIbHOI IPOTPaMH.
BusHauatu HeoOXiTHE OCHAIICHHS ISl pOOOTH.
[ToxinsiTit 3MiCT PO3ALTIB Ta TEM HABYAIBHOT
POrpaMu Ha OKPEMi 3aHSATTS
Konrpomroroua | IlepeBipstu Xint Ta aHamisyBati | BuzHauaTu etanu 3/11HCHEHHS! KOHTPOJIO.
PpE3yNbTaTH HaBYAIBHO- BcranoBiroBaTH KpUTepii OIiHIOBAaHHS SKOCTI
MPOIYKTUBHOI JISUTHHOCT] YUHIB | HaBYAIbHO-TIPOAYKTUBHOI AiSUTBHOCTI YUHIB.
Busnavatu ontumanbHi popmu i MmeTou
3J1HCHEHHS] KOHTPOJIIO
BupoOuunua Po3pobmsiti HaB4aTBHO- Po3po0isiTu KpecineHHs, TEXHOJIOT14H1 KapTKU Ta
BUPOOHUYY JIOKyMEHTALIIIO. 1HCTpYKLii. BMITH BUKOHYBaTH TPYy10Bi
Buxonysatu nepenOadeti IpuiioMu Ta onepallii nependadyeHi HaB4aIbHOIO
IIKUIBHOKO MPOTPaMoro TPYZIOBI | porpamoro. BmiTu midupatu i roTyBaTH
NPUHAOMU Ta OTIEpaLii. OCHAUIEHHSI BIAMOBITHO 10 3MICTY TPYyA0BO1
3abe3neuyBaTy HaBYATIbHUM TISUTTBHOCT] YUHIB. 3allyyaTy y4YHIB /10
TIpOLIeC MaTepiaiaMu, PO3B’SI3aHHS TBOPYUX 3aB/IaHb
IHCTpYMEHTaMH Ta
00JIaTHaHHSIM, TOTYBaTH
OCHAIIICHHSI HABYAJILHOTO
nporiecy 710 podotu. CTexXuTH 3a
cydacHumu TeHaeHiismu HTTI,
VSIBJIATH TXHIO CYTHICTb Ta
BpPAaxOBYBATU B HABYATbHOMY
porieci
Hiarnoctnuna | [lepenOavaru yTpynHeHHs, ski | BusHauaTtu npu4rHU yTpyIHEHb B YUHIB Mij 4ac
MOXKYTh BUHUKATH B BUKOHAHHS TPYJIOBHUX 3aBIaHb Ta PO3POOIIATH
HaBYAILHOMY IIpOLIECi 3aXOJM LI0JI0 iX MONEPe/HKEHHS Ta YCYHEHHs
KomynikatuHa | 3abe3neqyBatu BwmiTu 3a1ficHIOBaTH 1HAUBI Ty TBHUH TAXII.

KOMYHIKaTHBHICTb B OCBITHHOMY
nporieci

CrBoproBatu atMocdepy B3a€EMOJIOMOMOTH Ta
CHiBIIpalll B YYHIBCBKOMY KOJIEKTHUBI1
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Tabmni 2

Tabauus 31aTHocTel adiTypieHTa cneniaabHocTi 014 Cepeans ocBira
(TpynoBe HaBYAHHS Ta TEXHOJIOTI) OCBITHHOI0 CTYNEHI0 MAriCTPa BUPILIyBaTH
npo06JieMH i 3a1a4i coliajibHOI TiAJBHOCTI Ta CHCTEMA BMIHb, 1110 iX BII0Opakae

31aTHICT BUPIIITYBATH TPOOIIEMH 1 3MICT yMIiHHS
3a/1a4l COLJATHHOL AIUTEHOCTL

I'nHocTuyHa HakonuuenHs Ta cucreMaru3allis 3HaHb

[TiaBuienHs npodgeciinoi Amnaiiz 0cooucToro A0CBiLy

MaNCTepHOCTI AHaui3 1 TBOpYE BUKOPUCTAHHS MEPEIOBOTO JIOCBIAY Ta HOBUX
TEXHOJIOT1} HaBYaHHS
KopucrtyBanus nitepatyporo, JOBIIKOBUMU Ta HOPMATUBHUMHU
MaTepiajaMu
Po3pobxka Ta aganTarisi AMTAKTHIHUX 3aC001B HABYAHHS

IIpoexTuBHA [IpoexTyBaHHS 1 MPOrHO3YBaHHS MOXJIMBOCTEN PO3BUTKY

[TpoexTyBaHHS 0COOUCTOCTI

0COOHMCTOCT1 yUHS

[TporHo3yBaHHs BIACHOI TisSUTBHOCTI 1 MEPCHIEKTHUB ii
BJIOCKOHAJICHHSI, BOJIOJIIHHS METOJITAMH JTIarHOCTUKU OKPEMHX
CTOPIH PO3BUTKY Y4YHIB

CTBOpEHHS MO3UTUBHOI MOTHBAIIIT 11 JOPMYBAHHS Ta PO3BUTKY
npodeciiHO BaXKITUBUX SIKOCTEH yUHS

BosoiHHS METOIMKOK KOPEKITli 0COOUCTOCTI yUHS

KoncTpykTUBHA
JloriuHuii Ta OCIITOBHUI
BUKJIA]] HABYAJIHHOTO
Marepiany

Bin6ip HaBuanbHOTO MaTepiady BiMOBIAHO A0 METH 3aHITTS
VYpaxyBaHHS BIKOBUX Ta 1HIWBIIyaTbHO-TUITOJIOTYHUX
0cOOIMBOCTEH yUHIB 1 piBHS X HABUEHOCTI Yy Tpotieci Bigdopy
HaBYaJHHOTO MaTepialy Ta MPOBEACHHS 3aHSITh
SIKHAWMOBHIIIE BAKOPUCTAHHS TIOCATHEHb Cy4acHOT HAyKH i
BUPOOHMIITBA Y BUKJIa/Il HABYAJILHOT'O MaTepiaity

JlockoHasie BOJIO/IHHS Pi3HUMHU (OPMAMU 1 METOIaMH
enaroriayol qisUIbHOCTI

Opranizaniiina
PamionanpHa ehexTuBHA
oprasizarisi HagaJabHOT
JUSITBHOCT] YYHIB

Oprani3aiiis HaBYaJIbHO-TPY/I0BOI AiSTILHOCTI Y4HIB
CrpsiMyBaHHSI aKTUBHOCTI YYHIB Ha JIOCSITHEHHSI METH 1 3aBJIaHb
HaBYAJILHO-TPYOBOTO MPOLIECY

Oprasizallis caMOyIpaBIiHHSA B YYHIBCHKHX KOJIEKTHBAX

KomynikaTnBna
BoitoaiHHS TEXHIKOIO
MOBJIEHHS, CLIOCOOaMU
MIMIYHOI Ta MaHTOMIMIYHOL
BHUPa3HOCTI

YMiHHg OyyBaTH B3a€MOBITHOCHHU 3 YUHIMH

BosoainHsS KOMYHIKaTUBHOIO TEXHIKOKO CIIUTKYBaHHS
BonoaiHHS KyTbTYpOIO MOBJICHHSI Ta HOPMaMH €THKETY,
NPURHATUMH y CcycliibcTB. CTBOPEHHS CHPUATINBOTO
TICUXOJIOTIYHOTO KIJIIMATy B YYHIBCHKHX KOJIEKTHBAX. ¥ MiHHS
Ha/1aBaTH COLIaJIbHY AOIOMOTY Ta MIATPUMKY YUHSAM. Y MIHHS
00MpaTH ONTUMAIBHY MOJIETH MPO(ECiitHOT TisITBHOCTI 3
ypaxyBaHHSM 1CHYIOYOI CUTYaIlii

OcobucricHa
CaMOpO3BHUTOK 1
CaMOBJIOCKOHAJICHHSI

3acToCyBaHHSI IIarHOCTUYHUX METOIB CAMOIII3HAHHS

311ACHEHHS! CAMOKOPEKIIii 1 CaMOB/IOCKOHAJIEHHS NpodeciitHuX
skocTel. SIkHalimoBHiIIa peaizaiis B mpoQeciiiHii aisabHOCTI
0CcOOUCTHX 3110HOCTEH 1 HAXUIIB.

®opMyBaHHS YMIHHS peajibHO OLIIHIOBATH BJIACHI MOKJIMBOCTI JUIS
BUOOpPY MOCWIIbHUX 3aBJaHb. CpsMyBaHHS 3yCHJIb HA
PO3MIUPEHHS BJIACHOTO KPYro30py. AHami3 Mol Ta 3MiH, IO
B1JI0YBaIOTHCS B HABKOJIUIITHHOMY CEPEIOBHUII Ta HKUTTI
CyCHUIbCTBA
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1. BUMOI'M OO0 PIBHA AKOCTI 3ACBOE€HHA
HABYAJIBHOT'O MATEPIAJIY

HamioHanbHOIO JTOKTPUHOKO PpO3BUTKY OCBITU B YKpaiHi, [lepxaBHUM
CTaHJAAPTOM OCBITHBOI Tany3l «TexHonoris» $K CTpaTeriuyHUMH HalpsiMaMu
BHU3HAYA€THCS (DOPMYBaHHSI TaPMOHINHO PO3BUHEHOI, TBOPUO AKTHUBHOI 1 COILIAJIbHO
BIJINOBIJIaTbHOI 0cobucTocT. OCco0IMBA POJIb Y IIOMY MPOLIECT HAJIEKUTh YUUTETIEBI,
KU CcyTTeBO (Qopmye MaiOyTHe Harlii. OCHOBHMMH HampsiMamMu pedopMyBaHHS
BUILIOI TI€JIarOTIYHOI OCBITM BHU3HAYEHI Taki: JEeMOKpaTH3allis, TyMaHizamis u
rymanitapuzaiisi. 3akoH Ykpainu «[Ipo Bumly ocBiTy» rapaHTye CTBOPEHHS YMOB
st camopeanizanii ocobuctocti. B posnini HamioHanbHOT JAOKTPUHU PO3BUTKY
ocBiTH B VYKpaiHi — «be3nepepBHICTh OCBITH, HaBUYAaHHS MPOTITOM KHUTTSI» —
OOTPYHTOBAHO IIISAXM peanizaiii Oe3rnepepBHOI OCBITH, HAETHCS MPO 3a0e3nmeYeHHS
HACTYMHOCTI 3MICTY Ta KOOpJWHAIlli HaBYaJbHO-BMXOBHOI MisUIBHOCTI Ha PI3HHUX
CTYNEHSX OCBITM Ha 3acajaX pO3BUTKY, HPOOJIEMHOCTI, MPOIYKTUBHOCTI,
J1aJOrYHOCTI, AU EepeHIIHOBAHOCT1, MOYJIBHOCTI TOILO.

BinnosinHo 110 3akoHy Ykpainu «IIpo BHIly OCBITY», J€p»aBHOI HalllOHATbHOI
nporpamMu  «OcCBiTa» OCHOBHMM 3aBJaHHSIM BHUIIOI IIKOIM € 3a0e3MeUeHHS
(byHIaMEeHTalIbHOI, 3arajJbHOKYJIbTYPHOI, NPAKTUYHOI MIATOTOBKM (PaxiBUiB, SKi
BU3HAUATUMYTh TEMIIM Ta pPIiBEHb HAYKOBO-TEXHIYHOTO TMPOTPECy, CHPHUSITUMYTH
YTBEP/UKCHHIO TYMaHICTUYHHMX 1]I€aliB, HOPM JIFOJICBKOTO CITIBXKHUTTS, (HOpMYBaHHIO
iHTeNnekTyanpHoro Harli. I1ig yac ¢axoBoro BumpoOyBaHHSI 0COOJIMBA POJIb HATAETHCS
BU3HAYEHHIO PIBHS PO3BUTKY TBOPYHMX 3MIOHOCTEN adiTypieHTIB creriansHocTi 014
Cepenust ocBita (TpynoBe HaBuaHHS Ta TEXHOJIOTIi) OCBITHBOTO CTYIIEHIO Marictpa —
BUITYCKHHKIB crieriaibHOCTI «TexHomoriuHa ocBiTa» 3a ¢axoM BUYMTENS TEXHOJOTIH 1
KpECJICHHS, BUSBIICHHIO B HUX YMiHb 1 HaBHYOK CaMOCTIMHO 3aCTOCOBYBaTH HaOyTi
3HAHHA 3 OCHOB TE€XHIKH 1 BUPOOHHIITBA i METOAMYHO OOIPYHTOBYBATH BHOIp LUIAXIB 1
croco0iB peanizallii 3MIiCTy TpyJoBoro HaBuaHHs y 3H3.

BaxxnuBe 3HaueHHs Ma€ OLIHIOBAaHHS 3HaHb aOITYpIEHTIB, IO BiJIOOpa)ae
piBEHb SKOCTI ()yHJAAMEHTAJIbHOI Ta MPAKTUYHOI MIATOTOBKHU. SIKICHO i peTenbHO
PO3p00JICHI MUKIU MPOOJIEMHO-TIONTYKOBUX MHUTaHb, 3aBJaHb 1 3a7a4 € HEOOX1THUM
KOMITIOHEHTOM Yy TIpolieci BU3HAYEHHS PiBHS MPOQECiiHO-NMPAKTUYHOT IMiATOTOBKU
BCTYIIHUKIB. 3MICT MHTaHb 1 3aBAaHb (axOBOro BHUIPOOYyBaHHS, IIOB'SI3aHUN 3
HanpsiMaMu TUJIAKTUKU 3 YCTAHOBJIEHHS i pO3pOOKH HayKOBO OOIPYHTOBAaHUX PIBHIB
3aCBOEHHSI KOMIIOHEHTIB 3MICTY OCBITH: PIBE€Hb PEHPOAYKTUBHUN — HU3ZBKUU; PIBEHb
3aCTOCYBaHHS BMIHb 1 HaBMYOK — CEpEIHINA; YacCTKOBO-TIONIYKOBUM pPIBEHb —
JIOCTaTHIN, PIBEHb TBOPYOI JAiSITHHOCTI — BUCOKHUH.

Kputepii ormiHiOBaHHS 3HaHb 1 BMiHb aOITYpIEHTIB: pIBEHb BOJIOMIHHS
TEOPETUYHUMHU 3HAHHSIMH Ta SKICTh NMPAKTUYHUX YMiHb 1 HABUYOK, TOOTO 3aTHICTH
710 3aCTOCYBAaHHS BHBYEHOTO MaTepiany IiJ] 4ac MPOBEACHHS HaBYaIbHO-BUXOBHHX
3aHATh BUBHAUEHO HaMU 3a peUTUHTOoBOIO 100-0asibHOI HIKaJIo10.

90-100 OaniB BuUCTaBIsAETHCA aOITypl€HTaM, SIKI Ha OCHOBI HPHUHIIMIIIB
HaBYaHHS 00’ €KTUBHOCTI, HAYKOBOCT1, CUCTEMHOCTI, HACTYITHOCTI TOIIO BiAMOBIIHO
70 BHMOT OCBITHBO-TIPO(ECifHOI MpOrpaMy OMaHyBajdd 3MICTOM, 3aJlydeHHUM Ha
JEKUIMHUX, Ja00OpaTOPHUX Ta MO03aayJAUTOPHUX 3aHATTAX, C(HOPMYJIOBAIM IOBHI
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BIAMOBIAI Ha BCi mocTaBiieHl 3ammTaHHA. Ilim dYac QopmyitoBaHHS BIJIIMOBIII
abITypieHT 3aCTOCOBYE TBOPYM MMiJIX1], CAMOCTIHE 3aTy4eHHS 3HaHb, OTPUMAHUX 3
JIOJATKOBOI JITepaTypH, y3arajbHIOE 3HAHHS, OJEpKaHI TiJ Yac BHBYCHHS
GyHIaMEHTAIBHUX 1 NpOo(eCIMHO-OPIEHTOBAHUX JUCIUIUIIH, MPAKTUKyMIB B
HaBUaJIbHUX MaiicTepHsx. [leit 6an mepenbavae TOYHICTH y BUKIAJACHHI Marepiany,
BUCOKY KYyJbTYpYy MOBJIEHHS, BUJIbHE KOPUCTYBAaHHS TEPMIHOJOTIE0, BMIHHS
3aCTOCYBaTH 3HAaHHA OCHOB BHPOOHHWIITBA W MAaIIMHO3HABCTBA HA MPAKTHIII.
AOGITypieHT BUSIBIsI€E TJIMOOKI MPOQEciiHO-OpIEHTOBAH1 3HAHHS, Ma€ 3arajibHUM
BHUCOKHUH PIBEHb IPAMOTHOCTI, BUCOKY €PYIUIIIIO.

75-89 GajiB BHCTaBIsSETHCS aOITYpIEHTY, SIKMM MIIHO 3aCBOIB IPOTPaMHHUMA
MaTepiaj, BMI€ T'PAaMOTHO MHOro BUKJIACTH, HE JIOMYCKA€ ICTOTHUX MOMWIOK Y
dbopMyITIOBaHHI BIJMOBIJAEH HA 3alUTaHHS, BUIRHO OMEpPyEe HABYAIBHUM MaTepiajioMm,
3Ha€ HAyKOBY Ta TMEPIOJAMYHY JITepaTypy 3 MpoOJieM TEXHOJOTIM 1 METOAUKHU
HaBUYaHHA. Pi3HUIM MOPIBHSIHO 3 HAUBUIIMM 0alOM BUSBISETHCS Y TOMY, 1110 3HAHHS
abITypi€HTIB MalOTh XapakTep OOMEXKEHOCTi, HE BHSBISIETbCA pPIBEHb TBOPYOTO
BOJIOJIIHHSL ~HAaBY&JIBLHUM  MaTepiajioM, HEMa€e JOCTaTHbOI CAMOCTIHHOCTI B
aprymeHTauii Bianosiaei. KynbTypa MoBU BUCOKA.

51-74 Ganm cTaBUTHCS 3a CEpeHIN 1 3aJ0BUIBHUM PIBHI SKOCTI 3aCBO€HHS
3HaHb, aji¢ BMABJCHI 3JaTHOCTI JAaTH HEMNOBHI BIAIOBIAI Ha BCl ITOCTaBJICHI
3anuTaHHs. AOITypi€EHT BHUSBISIE 3HAHHS 3aKOHOMIPDHOCTEM Ta 0COOJIMBOCTEN
TEXHOJIOT1i TIeBHUX BHPOOIB, TMEBHY CaMOCTIMHICTh y BHKJIAJEHHI HaBYaJIbHOTO
MaTepialy, NpoTe pOOUThH 1€ MOBEPXHEBO 13 3aCTOCYBAHHSIM MEBHUX IITAMIIB Yy
BIJIMIOBIIIX, BUCHOBKU C(OpMyIJIbOBaHI BY3bKO. He MOBHICTIO O3HalOMIIEHUN 3
JI0JTATKOBOI0 HABUYAJBHOIO JIITEPATypolO 3 MPOrpaMHOro mMartepiany. Mae oOMexeHi
3HaHHS (PAKTUYHOTO MaTepiany, JOIMyCKae CyTTEBI HETOYHOCTI Y (OPMYITIOBAHHSIX,
MaJIOHKaX KOHCTPYKIIIH, MOPYyIIye TMOCTIAOBHICTh Yy BHKJIAJEHHI HaBYAJIbHOTO
Marepiany. KymapTypa mHCBMOBOrO Ta YCHOTO MOBJIEHHS, TOYHICTh BUKIIQICHHS
MAaroTh NE€BHI BaJH, X04a 1 € MIHIMAJILHO JOCTaTHIMHU.

0-50 GauniB BHUCTaBIAETbCA A0ITYpPIEHTOBI, AKUH HE BUSBHUB 3HAHHS 3HAYHOI
YaCTHUHU IPOrpaMHOr0 MaTepially, JOMYCKAa€ ICTOTHI MOMUJIKHA Y (POopMyIItOBaHHI
BIAMOBIZCH Ha 3amUTaHHSA, Ha OKpeMmi 3 HUX He jAae BianoBiai. He 3gaTHuit
BUKOPUCTATH HAasBHI 3HAHHS MPOTPAMHOTO Marepiaay B MPOCKTYyBaHHI TEXHOJIOTIT
BUTOTOBJICHHSI OPWUTIHAJIBHUX OO0’€KTIB TEXHOJOTIYHOI MisSUIbHOCTI. AOITYpi€HTY
Ba)KKO BIJIOBICTHU Ha JOJATKOBI 3alIUTaHHS.

Kpurepii oliHIOBaHHS HABYAJIbHHUX JIOCATHEHb a0iTYpPIi€HTIB mix 4ac (paxoBoro
BHUIIPOOYBAHHS 3 TeOPil i METOMKH HABYAHHS TEXHOJIOTIH

II1.1. Po3moaiy 0amiB 3a peiTHHIOBOK0 CHCTEMOIO
O1iHIOBaHHS HABYaJbHUX JOCSITHEHb AaOITypI€HTIB TM1J Yac MiATOTOBKH Ta
BIJIMOBIJII Ha (axoBoMy BHUIPOOYBaHHI 3IHCHIOETHCS 3a BUMOraMU PEHUTHUHIOBOI
cucteMu. 3micT OuleTiB (axoBoro BUIPOOYBAaHHS CTPYKTYPOBAHO Ha 2 MOIyJl —
CaMOCTIMHI CTPYKTYpPHO-JIOT1YHI YACTUHHM TEOPETUYHOTO 1 MPAKTHYHOrO0 Marepiaily
(HaBYaAIBHI JUCHUIUIIHM, TEMH, TIPAKTUYHI 3aBJIaHHs). 32 BUMOTaMU J0 BHUCBITJICHHS
a0ITypieHTaMu 3MICTY IMX MOJYJiB, BH3HAYEHO TPYJIOMICTKICTh KOMHOTO MOy
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(TM) — makcuManbHy KITBKICTH 0alliB, IKY MOXKE OTpUMATH abITYpIEHT 32 MOIYJIb.
MakcumanbHa KUTBKICTH OasliB, MO0 MOXE OJepX aTh aOITypiEHT Il dYac
BHCBITJICHHSI TIEBHOTO 3MiCTOBOTO MOMAYJISI, CKIIA/IAE:
1 moayasn: 1 nurands (OCHOBU BUPOOHUITBA) — 1 3MicTOBUI MoayJb — 30 Oais;
2 nuTaHHs (MAIIMHO3HABCTBO) — 2 3MICTOBUN MO TyJib — 30 OaltiB;
2 MoayJib: 3 muTaHHS (TEOopis 1 METOJIMKAa TEXHOJIOTIYHOI OCBITH) — 2 Moaynb — 40
OaiB.
[TincymkoBa peiituHrosa ominka — 100 6anis.

Taomunsa 3

Po3noain 6aiB, 10 MPUCBOWIOTHCA A0iTypieHTaM, il Yac ()axoBOro BUIIPOOYBAHHS

Moayas 1 Moayas 2 HincymkoBuii
MammnHO3HABCTBO i 0CHOBM BUPOOHHMIITBA Teopis i meToauka oan
1 3micTOBHI MOAYJIb 2 3micTOBHH MOYJIb HABYaHHA
«OcHoBH «MalIMHO3HABCTBO» TeXHOJIOTiH
BUPOOHMITBA»
30 30 40 100
Tabmurg 4
IHoeTanHe oniHIOBAHHS BilMOBigeH a0iTypieHTIB

1 3anuTaHHs

bastiB Tpy10MiCTKOCTI PiBeHb 3HaHb, YMIHb 1 HABUYOK

27-30 BHCOKHUM

24-26 JIOCTAaTHIN

22-23 cepenHi

18-21 3I0BUIBHUI

0-17 HU3bKUHI

2 3anuTaHHA

baniB TpynomicTKOCTI PiBeHs 3HaHb, yMiHb | HABUYOK

27-30 BUCOKHUI

24-26 OCTaTHIN

22-23 cepeaHin

18-21 3aJ0BUIbHUN

0-17 HU3bKUHI

3 3anuTaHHs

bastiB Tpy10MiCTKOCTI PiBeHb 3HaHb, YMIHb 1 HABUYOK

36-40 BUCOKUI

30-35 JTOCTaTHIN

24-29 cepeaHin

22-23 3aJ0BUILHUAMN

0-21 HU3bKUN
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