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Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYUAHHA Ta pe3y/ibTaTU HaBYaHHA

Onuc Has4anbHoi ducyunainu.

B KypcCi po3rnAagatoTbCA OCHOBM KOHCTPYHOBAHHA BY3/1iB i OKPEMMUX €N1eMEHTIB MOCYAMH Ta anaparis,
IX 3aCTOCyBaHHA, TEOPEeTUYHi BiAOMOCTI OCHOB IHXEHEePHUX PO3PAXYHKIB, Cy4aCHi CTaHOAPTHI
PO3paxyHKOBi GOPMYIM, HOPMATMBHI METOANKM PO3PAXYHKY HA MILHICTb, }KOPCTKICTb i CTIMKIiCTb.

OucumnniHa «Po3paxyHKM i KOHCTpytoBaHHA ob6nagHaHHA-1. Po3paxyHOK Ta KOHCTPYHOBaHHS
OCHOBHWX €NeMeHTIB MOCYAWH Ta anapaTiB» po3rnafa€ BUMOTM A0 KOHCTPYHOBAHHA i BUIOTOBAEHHA
0b6/1alHAHHA Ta OKPEMUX eneMeHTIB, Knacudikalito cTanei Ta iHWKUX KOHCTPYKTUBHMX MaTepianis, ix
3aCTOCYBaHHA, METOAMKM BU3HAYEHHA O0NYCTUMWUX HANPYXKEHb i HOPMATUBHMX MAPAMETPIB, OCHOBM
6€3MOMEHTHOI i MOMEHTHOI Teopi PO3PaxyHKY, PO3PaXYHKM Ha MiLHICTb TOHKOCTIHHUX LWAIHAPUYHUX
0b6MYalioK, BUMYKAMX, NMNOCKUX i KOHIYHMX AHWUL, i KPULIOK, BY3/iB 3’€AHaHHS KOHIYHMX 0BMYaloK, AKi
3Haxo04ATbCA Nif, Ai€l0 BHYTPIWHbOro abo 30BHiLLHBbOrO TUCKY, KOHCTPYIOBAHHA Ta PO3PaxXyHOK P03’ EMHUX
MiLHO-LLibHUX 3’ €AHaHb.

Mpedmem HasuyaabHOI QucyunaiHu.
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OuvcumnniHa "Po3paxyHKM i KOHCTpytoBaHHA 06nagHaHHA-1. Po3paxyHOK Ta KOHCTPYHOBaHHA
OCHOBHMX €NneMeHTIiB MOCyAMH Ta anapaTiB" BWKNAJAETbCA AK OCHOBHWM KOMMOHEHT MiAroTOBKM
KBanipikoBaHMx ¢daxisuis y ranysi mawmHobyayBaHHA, pecypco3beperkeHHA, eKoNorii Ta Komn'toTepHo-
iHTErPOBaHMX TEXHOJIOTIM.

OBOMOAIHHA MeToAaMM KOHCTPYIOBAHHA i pO3paxyHKy nepenbavyae He NMPOCTO 3aCBOEHHA MEBHUX
npasua, a Came PO3BUTOK CBOEPIZHOrO CTUIKO MUC/IEHHA, OPIEHTOBAHOIO HA CTBOPEHHA CYYACHOI TEXHIKMK
B ranysi ximiyHoro i HapTonepepobHOro malwmMHObyAYBaAHHA

MeTa HaBYaNbHOI AUCLUNANIHN.

MeTol BMBYEHHA [AHOI AMCUMNAIHM € GOPMYBAHHA Yy CTYAEHTIB KOMMAEKCY 3HaHb, YMiHb,
HaBMYOK, HeoOXigHUX ANna KBaNipiKOBAHOrO KOHCTPYHOBAHHA | BMKOHAHHS pPO3PaxyHKIiB TUMOBOro
YCTAaTKYBaHHA XiMiYHOI npomwucnosocTi. BignosigHo [0 meTn nigrotoBka 6akanasBpiB BMMarae
dopMyBaHHA HaCTYNHUX 34aTHOCTEN:

® BUKOPUCTAHHA Ta 3aCTOCOBYBaHHA B NPOdECIHIN AiANbHOCTI HOPMATUBHUX METOZiIB PO3PaXYHKY
NoCyAMH Ta anaparTiB XiMiYHUX BUPOOHULTB,

® BUKOPMCTAaHHA 3HaHHA NPOEKTYBAHHSA | KOHCTPYIOBAHHA TMNOBOro 061agHaHHA,

© BOJIOAHHA METOAMKO BU3HAUYEHHS HAaBAHTAXKEHb, AKi BUHUKAIOTb MPU MOHTAXi, BUNPOoOyBaHHAX
i B poboumnx ymosax,

® oflepKaHHA iHbopMmalL,ii WoA0 NOTOYHOrO CTaHy eflemMeHTiB o61agHaHHA NpY eKcnayaTauii,

® y10CKOHa/IeHHA 061a4HaHHA XiMiYHUX BUPOOHMUTB,

® BUKOPUCTAHHA METOAMKM PO3paxyHKy HanpyxeHb i gedbopmauiii, AKi BUHMKAOTb Npu poboTi
TMNOBOro ob61aAHaHHA.

2.2. OCHOBHiI 3aBAaHHA KPeAMUTHOro Moayns.

3rigHo 3 BMMOramm OCBITHbO-MPOGECIMHOI Nporpamu CTyAEHTU MiCNA 3aCBOEHHA HaBYabHOI
ANCLUMNAIHM MaOTb MPOAEMOHCTPYBATU TaKi pe3ynbTaT HaBYaHHA:
3HaHHA:

® OCHOBHIi KOHCTPYKLLii MallMH Ta anaparis, TUNOBWUX BY3/iB i AeTasen Ta BUMOT A0 HUX;

e MaTepianun, AKi 3aCTOCOBYIOTbLCA B XiMIYHOMY MaLLMHOOYAYBaAHHI i iX BNacTUBOCTI;

® PO3paxyHKOBI NnapameTpu i npaBuna ix BU3HAYEHHS;

® YMOBM MiLLHOCTI, }KOPCTKOCTI, CTIKOCTI, BiOPOCTIMKOCTIi, repMeTUYHOCTI;

® pO3paxyHKOBi moaeni 060N0HOK, NNACTUH, CTEPXKHIB;

® BU3HAYEHHSA HANPY)KeHb, aHa/i3y HAaNPY»XeHOoro CTaHy, J0NYCTUMMX Ta FPAaHNYHNX HAaBAHTaXKEHb;

® HOPMATUBHI METOAN PO3PAXYHKY NOCYAMH Ta anaparis;

® p03p0HKa KOHCTPYKTUBHO AOBEpPLUEHOrO BUPODY.

YMiHHA:

®Ha OCHOBI 0CO6/AMBOCTEN TEXHOJIOFIMHOFO MpPOUECY BM3HAYaTU ANA KOHCTPYKLUii NOYaTKOBI i
rPaHUYHI YMOBM Ta CXEMY HAaBaHTAXKEHD,

®Ha OCHOBi poboYMX YMOB BM3HAYaTM HaMpyKeHo-AePOpPMOBAHUIA CTaH KOHCTPYKLUIT npu
CTAaTUYHUX Ta AMHAMIYHNX TEPMOCUIOBUX HaBAHTAXKEHHSX,

® 6a3y04MCb Ha 3HAHHAX TEOPETUYHOI NiATOTOBKMN, KOPUCTYIOUMUCh AOBIAHUKAMMU Ta HOPMATUBaMMU
BMOMPATM KOHCTPYKLIMHI MaTepiann Ta maTepiann yLinbHeHb,

® KOPUCTYHOUYUCL AO0BIAKOBMMW MaTepiasiaMn, BUKOHYBATU PO3PaxyHKM LWOAO MiLHOCTI TMNOBOrO
YCTaTKYyBaHHA,

®NpPOBOAMTM MNapPaMeTPUYHi pPO3paxyHKM TUMNOBOro o06s1a4HaHHSA 33 A0MNOMOroK  BiAoOMMX
aHaNITUYHKMX 3a/1eKHOCTEN Ta A0BIAKOBOI iHbOpMaLLT,

® BpaxoBYyBaTM HeObXiaHICTb 360pKM, PO3OOPKK, TPAHCNOPTYBAHHA Ta MOHTAaXKy BUPOOY,

e Ha NiacTaBi OTPUMAHUX 3HAHb BUMKOHYBATM PO3PAXYHKWU Ha MKOPCTKICTb, CTiMKiCTb, MiLHICTb Ta
PO3pP06NATU KOHCTPYKTOPCbKY AOKYMEHTaLito,

e CTBOPtOBATK 6e3neyHi B eKcnayaTtauii KOHCTPYKLii.

pocsia;



© PO3POOKN KOHCTPYKLiT nocyaAuHM abo anapara;
e3abe3neyeHHA MILUHOCTI, CTIMKOCTi, KOPCTKOCTi, FePMETUYHOCTI, KOPO3iMHOI TPWUBKOCTI,
KOHCTPYKTUBHOI A0BEPLUEHOCTi Ta iHWNX BUMOT A0 e/leMeHTiB XiMiyHoro obnagHaHHs.

2. MNpepekBi3uTK Ta NOCTPEKBI3UTU AUCLMNIHU (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BigNoOBigHOIO OCBITHLOIO NPOrPamolo)

OCBOEHHA gucumnniHn  «Po3paxyHKu i KOHCTpYtOBaHHA o06nagHaHHA-1. Po3paxyHOK Ta
KOHCTPYIOBaHHA OCHOBHMX €/leMeHTIB NOoCcyaMH Ta anapaTiB» 6a3yeTbcA Ha 3acafax iHTerpauii
KOMMNAEKCY 3HaHb, OTPMMAHUX CTYAEHTaMM NPOTAromM 6aKaNaBPCbKOI OCBITU MPU BUBYEHHI AMCLMNAIH
NPUPOAHNYOrO Ta IHXEHEepPHO-TEXHIYHOro cnpAmMyBaHHA B ranydi «MexaHiyHa iHXeHepia». [OnAa
YyCMilWHOrO 3acBOEHHA AaHoi AucuMnaiHM HeobxigHO MaTM OCHOBHI 3HaHHA B obnacti BUWOI
maTemaTtuku, ¢isuKn, onopy martepianis, rigpasnikm, npouecis Ta 06nagHaHHA XiMIYHMX BUPOOHMUTB,
BMIiTM BMKOPMCTOBYBATM Komn'toTep AnA 3abe3nevyeHHA HeOobXiAHWX PO3paxyHKiB, MaTU HaBUKK B cdhepi
NPUKNAAHOIo NPOrpamyBaHHA, MAaTEMATUYHOIO MOAE/IFOBAHHA NPOLECIB Ta CUCTEM.

B pe3ynbTaTi OCBOEHHA AUCUMNAIHM CTyAeHT byae rotoBuiA BUKOPUCTOBYBATU GyHAAMEHTANbHI i
NPUPOAHO HAyKOBI 3HAHHA | MeToAN ANA BUPILLEHHA KOMMJAEKCHMX HAYKOBO-TEXHIYHUX 33434 y ranysi
npodeciliHoi Ta A0CNI AHNLbKO-IHHOBALIMHOI AiANbHOCTI.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3ain 1 Bumoru o mawmH Ta anaparis.

Tema 1 MeTa i 3aBgaHHA Kypcy. 3micT Kypcy. OCHOBHI BUMOIUM A0 MALUWH i anapaTiB, KOHCTPYOBAHHA
i NPOEKTyBaHHA.

Tema 2. Po3paxyHKOBUIM TUCK, TeMnepaTypa, JO0NYCTUMI HaNpyXKeHHS.

Tema 3. MiyHicTb, }KOPCTKICTb CTiMKICTb AeTanemn, repMeTUYHICTb 3'€QHaHb, A0BroBiYHICTb Ta
TpaHCcNopTabenbHICTb KOHCTPYKL.

Tema 4. Po3paxyHKoBi mogeni. HanpyxeHuit ctaH. MNopagok BU3HAYEHHA HanpyKeHb. Kputepii
MiLHOCTI.

Po3pin 2. Po3paxyHOK Ta KOHCTPYIOBAHHA TOHKOCTIHHMUX NOCYAUH.

Tema 5. TOHKOCTiIHHI Ta TOBCTOCTiHHI NOCYANHU. TOHKOCTIHHI 0OcecMMeTpUYHi 06010HKHM nNig,
BHYTPILHIM TUCKOM. OCHOBHi MOHATTA MOMEHTHOI Ta 6€3MOMEHTHOI Teopin 06010HOK. YMOBM piBHOBAru
eNiemeHTa Ta 30HM 060/1I0HOK.

Tema 6. TOHKOCTIHHI LMNIHAPUYHI 06MYaNKK. BUMOTM A0 KOHCTPYKL,ii. BHYTpilWHI 3ycnnna Ta
HaNpPy»XeHHA B UMNIHAPUYHI 06010HLI. PO3paxyHOK UMAiHAPUYHOT 0B6UYalKu.

Tema 7. Onykni AHUWa. EninTUYHi gHWWA. Bumorn Ao KOHCTpyKULii, Manysi 3acTtocyBaHHA. F[eomeTpia
eNinTUYHOi 060N10HKKN. BU3HAYEHHSA 3yCUNb Ta HaNpy*KeHb B NiNTUYHI TOHKOCTIHHIM 06010HL.
Po3paxyHOK eninTUYHMX AHULW,. KOHCTPYKLIT Ta 3aCcTOCyBaHHA HaniBCPepuyHUX Ta TopochepuyHmx
AHWLL. BUMOTM 10 KOHCTPYKLiA. PO3paxyHOK Ha MIiLHICTb NpW Aii BHYTPILIHbOrO TUCKY.

Tema 8. KoHiuHi 06uyaiikn, AHULLA Ta Nnepexoan. 3aCTOCYBaHHA, BUMOTU 4,0 KOHCTPYKLii. PO3ropTku
KOHIYHMX AHML,. PO3paxyHOK rnaakoi KoHiYHOT 0buyaiiku.

Tema 9. MN0OCKi AHWLLA Ta KPULLIKW. 3aCTOCYBaHHS, BUMOTM A0 KOHCTPYKLil. PO3paxyHKoBa MoAaesb
NNOCKUX AHUL,. BHYTPIWHI 3ycnana Ta HaNpyXeHHA B NNOCKiM KPyrai NNacTUHi. PO3paxyHOK AHWULYL, TA
KPULLOK Ha MiLHICTb.

Tema 10. OcobansocTi poboTH 06MYalioK Nig, 30BHILLHIM TUCKOM. BTpaTa cTiKocTi. KpUTUUYHUIA TUCK.
Po3paxyHOK rnagKoi unniHgpmn4Hoi 0bnyaiikn, HaBaHTa*KeHOi 30BHILLHIM TUCKOM.

Tema 11. O6MYaAMKM 3 KiNbLAMM XKOPCTKOCTI, HABaHTaXKEHi BHYTPIWHIM a0 30BHILLIHIM TUCKOM.

Tema 12. Po3paxyHOK LUMAIHAPUYHOT 0O6MYaKM B KPanoBili 30Hi. BUSHaYeHHA KpanoBux
HaBaHTa*KeHb. Po3paxyHOK MiLHOCTi 06MYaKM B KPaoBii 30Hi.

Tema 13. O61yalik1, HaBaHTAXKeHi OCbOBOKO CUI00. BTpaTa micuesoi Ta 3aranbHOI CTiIMKOCTI Npwm
HaBaHTa*KeHHi 0OCbOBOIO CTUCKAtoUOoo cnnoto. LInniHapuUHi obuyainikm, HaBaHTaXKEHi BUTMHAKOUNM
MOMEHTOM Ta MONepPeyvHOo CUOI0.



Tema 14. Po3paxyHOK 06MYaiKm Npu CyMiCHWUI Ajii 30BHILUHBOrO TUCKY, OCbOBOI CUAM, 3TMHAOYOrO
MOMEHTY Ta NonepeyvyHoi cuIn.

Tema 15. Bnave oTBOPIB HA MiLHICTb 06MYaioK. BsaemHuin Bnane oTBopiB. OTBOPMU, AKi He
noTpebytoTb YKpinieHHs. MeToau yKpinaeHHA oTBOpiB. Po3paxyHOK reoMeTpuYHNX po3mipis geTanem
YKpinaeHHA OTBOPIB.

Po3gin 3. Po3’eMHi MiLHO-LWiNbHIi 3’€gHaHHA.
Tema 16. Po3’emHi MiLHO-LWiNbHI 3’eaHaHHA. KnacndikaLuif, OCHOBHI KOHCTPYKL,ii Ta 3aCTOCYBAHHS.
KOHCTpYKUiT BY3NiB yLLiIbHEHHA.

Tema 17. MaHXeTHi yLWiNbHEHHA.

Tema 18. CanibHMKOBI yLiNbHEHHA. BU3HaUYeHHSA 3ycuans 3aTAryBaHHA WNUIbOK, AKe 3abe3neyye
LWiNbHICTb CaZIbHMKOBOTO YLLiIbHEHHA.

Tema 19. LWinvHHI i nabipiHTHI 3’eaHaHHA.

Tema 20. PnaHuesi 3’egHaHHsA. Knacudikauin.

Tema 21. KoHCTpyKUii dnaHuiB.

Tema 22. 3’egHyBanbHi aetani pnaHuis.

Tema 23. Po3paxyHOK Ha MiLHICTb i repmMeTUYHIcTb dnaHueBux 3’ eaAHaHb.

4. HaBuyanbHi maTepianu Ta pecypcu

ba3zoea nimepamypa
1. AnnpeeB I.A. KoHcTpyloBaHHS 1 pO3paxyHOK THIIOBOTO YCTAaTKyBaHHSA XIMIYHUX BUPOOHUIITB.
OcHOBHI 1oJI0KEHHsI. EneMeHTH TOHKOCTIHHHMX IOCYAWH, HaBaHTA)XEHUX BHYTPILIHIM THCKOM. Hagu.
nocionuk. — K.: «Bumasaunrso «[lomitexHika», 2011. — 272 c.
2. Amunapees L.A., Mikynabonok [.O. Po3paxyHoK, KOHCTpYIOBaHHS Ta HaJIHHICTh OOJIaJHAHHS XIMIYHUX
BupoOHUITB: Tepminonoriuamii cnoBHuK. — K.: IBL] “BunaBauntso «llomitexnika» , 2002. — 216 c.
3. AngpeeB IL.A., 3y6piii O.J., Mikynenok [.O. 3acrocyBaHHsS MaTepiajiB y XiMIYHOMY
mammHoOyayBanHi. Crani i yaBynu,- K.: I3MH, 1999. — 148 c.
4. Awnppees LA., 3yopiit O.I'. KoncTpyroBaHHsI Ta po3paxyHOK amapariB BUCOKOro Tucky, - K.: 3MH,
1999. — 144 c.
5. Tlocyaunu ta amapatu crajneBi 3BapHi. 3arajipHi TexHiuHi ymoBu: COY MIIIT 71.120-217:2009. —
[[IpuitasiTo Ta HamaHo YMHHOCTI: Haka3 Minnpommnonituku Big 07.07.2009, Ne459]. — K.: MinictepcTBo
npoMHcaoBoi nomiTukH Ykpainu, 2009. — 339 c. — (crangapt MiHicTepcTBa MPOMUCIOBOI MOJIITUKU
VYkpainn).
6. T'OCT 34233.1-12-2017 (mixknaep>kaBHi CTaHIApTH).
7. AngnpeeB lLA. MeToauyHi BKa3iBKU /10 MPAKTUYHMUX 3aHATH AJIS CTYAEHTIB crenianbHocT «['amy3eBe
MammmHOOyAyBaHHs» (Cneuiamizanis: [HwkuHipuHr, oOJaJHAaHHA Ta TEXHOJOTIi XIMIYHHX Ta
HadTonIepepOOHUX BUPOOHUIITB) 3 AUCIUIUTIHN «P0O3paxyHOK 1 KOHCTPYIOBAHHS TUIIOBOTO O0JIaTHAHHS—
1. 8. Po3paxyHOK 1 KOHCTPYIOBAaHHS TOHKOCTIHHUX IIOCYIWH, OIOp Ta CTPONOBHX HPUCTPOIB»:
[Enextponnuii pecypc] / KIII im. Iropst Cikopcekoro ; ykiman. . A. AuapeeB. — EnekTpoHHI TEKCTOBI
nanHi (1 daitn: 7,66 Koaiit). — Kuis: KIII im. Iropst Cikopebkoro, 2017. — 105 c. — Ha3Ba 3 ekpana. —
Hoctym: http://ela.kpi.ua/handle/123456789/19172.
9. I. A. Aunpees. Po3’emui MitHO-1IIUTBHI 3’€qHaHHA [EnexTpoHHuit pecypc] : HaB4. mocib. AJs CTYI.
cnemianbHOCTl 133 «["anmy3eBe MammHOOymyBaHHS», OCBITHbO-TIpodeciiiHoi mporpamu «OOnanHaHHA
XiMIYHUX, HapTOnepepoOHUX Ta Lemono3Ho-nanepoBux BUpoOHUNTB» / KIII im. Irops Cikopcekoro. —
Enextponni TexctoBi nanHi (1 ¢aitn: 5,36M6aiir). — Kuis: KIII im. Irops Cikopebkoro, 2020. — 138 c. —
Hasga 3 expana. — loctym: https://ela.kpi.ua/handle/123456789/35927.
10. 1. A. AunpeeB. KoHcTpyroBaHHS 1 pO3paxyHOK €JI€MEHTIB TOHKOCTIHHUX IOCY/AWH Ta amaparis, sKi
3HAXOJAThCA  MiJl 30BHIIIHIMU HaBaHTaXKeHHsIMU [EnexkrpoHHMil pecypc] : HaBY. mocib. [is CTYI.
cremianbHocTi 133 «[amyzeBe MammHOOyIyBaHHS», cremiamizamniid «[HXuHIpUHT, OoOJagHaHHS Ta
TEXHOJIOT11 XIMIYHUX Ta HaTonepepoOHUX BUPOOHUNTB» 1 «IHKHMHIPUHT, OOJNQAHAHHS Ta TEXHOJIOT{
nemosio3Ho-namneposoro BupoouunTsa»: KIII im. Irops Cikopcekoro. — EnexkTponHi TekcToBi naHHi (1
daitn: 6,86 Moaiit). — Kuis: KIllim. Irops Cikopcskoro, 2018. — 121 c. J[ocrym:
http://ela.kpi.ua/handle/123456789/23885.
11. I. A. AnapeeB. YkpirsieHHs] OTBOPIB B MOCYANHAxX Ta amnapaTax [EnexTponHuil pecypc]: HaBd. noci6.
s crya. cnemianbHocTi 133 «[amy3eBe MammMHOOYIyBaHHS», OCBITHBO-TIpo(deciiiHOi mporpamu
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«ObnagHanHsa XIMIYHUX, HaQTOMEpEepOOHHX Ta IIENIIONO3HO-TAanepoBux BHPOOHUIITB». KuiB : KIII im.
Iropst Cikopcwkoro, 2021. — 72 c. Joctyn: https://ela.kpi.ua/handle/123456789/42254.

12. Trop AmnpapeeB. Po3paxyHOK Ta KOHCTPYIOBaHHS OCHOBHHUX €JIEMEHTIB TIOCYIMH Ta amaparis:
Po3zpaxynkoBo-rpadiuna podoTa: HaBY. 1moci0. 1 3100yBadiB cTyneHs OakanaBpa 3a crenianbHicTio 133
lamyzeBe mammHOOyayBanHs. KwuiB: KIII im. Irops Cikopcekoro, 2022. 97 c¢. URL:
https://ela.kpi.ua/handle/123456789/48718.

13. AunpeeB 1. A. KoHcTpyroBaHHS 1 po3paxyHOK OCHOBHHX €JIEMEHTIB MOCYJMH Ta amapaTiB: MiApyd.
i 3700yBaviB cryrneHsi OakanaBpa 3a crmer. 133 IamyszeBe mammuoOyayBanuas. Kuis: KIII im. Irops
Cikopcbkoro, 2024. 428 ¢. URL: https://ela.kpi.ua/handle/123456789/65136.

Jlooamkoea nimepamypa
14. Anapee 1. A. MeroauvHi BKa3iBKM 10 MPAKTUYHHX 3aHATh JUISI CTYIEHTIB CHEIiaTbHOCTI
«O0nagHaHHs JIICOBOTO KOMIUICKCY» 3 JUCHMIUTIHM «PO3paxyHOK 1 KOHCTPYIOBaHHSI €JIEMEHTIB
nanepopoOHuX 1 kapToHOpoOHUX MamuH — 1» [Enekrponnuii pecype]: / HTYY «KIll». — EnektponHi
tekctoBi gani (1 dcain: 3,14 Mobaiir). — Kwuis: HTYY «KIll», 2014. — 71 c. Hocrym:
http://ela.kpi.ua/handle/123456789/7698.

5. MeTtoanka onaHyBaHHsI HABYAJbHOI TMCUHUILTIHN (OCBITHHOI0 KOMIIOHEHTA)

Jekyiuni 3anamms.

JlexuiiiHi 3aHATTS CIIPSAMOBAHI HA HAaJlaHHS CYYaCHHX IIUIICHUX, 3HAaHb 3 AUCHUILTIHE «PO3paxyHKH i
KOHCTPYIOBaHHSI 00nagHaHHA-1. Po3paxyHOK Ta KOHCTPYIOBaHHS OCHOBHHX €JIEMEHTIB TOCYIHH Ta
amapariB», BU3HAUEHHS HA Cy4aCHOMY PiBHI PO3BUTKY HayKd B 00JIacTi pO3paxyHKY 1 KOHCTPYIOBAHHS
MaIllMH Ta arnapariB; 3a0€3MEeYeHHs B MPOIEC JeKIl Ui HOI POOOTH CTYJCHTIB; 3aCTOCYBAaHHS HI€BUX
METO/[IB BUKJIAJ]aHHs, MOJAaHHA MaTepialy 1 HOro 3acBOEHHS; BUXOBAHHS Y CTYICHTIB MHpodeciiiHuX
SKOCTEH 1 PO3BUTOK TBOPYOTO MHCICHHS; (JOPMYBaHHS Y HUX HAyKOBOTO 1 MPAKTUYHOTO IHTEpPECY 10
OCBO€HHSI MaTepiaiy Kypcy, IparHeHHs 10 CaMOCTiHHOI poOoTH.

Ne Ha3zsea memu nekuyii, nepenik oCHOBHUX NUMAHb, MNOCUAAHHA HA nimepamypy | [0OuH
3/n | ma 3aedaHHA Ha CPC.

1 Mema i 3micm Kypcy. 2
MeTa i 3aBaaHHA Kypcy. 3micT Kypcy. OCHOBHI BMMOIM 40 MalUWH i anaparis,
KOHCTPYHOBAHHA i NPOEKTYBaAHHA.
Nitepatypa: [1, 2, 5, 13]

2 HopmamueHi napamempu i donycmumi HanpymeHHs. 2
Po3paxyHKOBMI TUCK, TeMnepaTypa, AONYCTUMI HanpyKeHHA.
Nitepatypa: [1-4, 6, 13]

3 OcHogHi xapakmepucmuku 0emasneli, 3’eOHaHb i supobis. 2
MiLHiCTb, *KOPCTKICTb CTIMKICTb AeTaNel, repMeTUYHICTb 3’ €AHaHb,
[OBroBiYHICTb Ta TPAHCNOPTAOENbHICTb KOHCTPYKL.
Nitepatypa: [1-6, 10, 12-14]

4 HanpyxceHHsa i miyHicmeo. 2
Po3paxyHKoBi mogeni. Hanpy»keHui cTaH. Mopasok BU3HAYEHHA HanpyKeHb.
Kputepii miyHoCTI.
Nitepatypa: [1-4, 7, 13]

5 OcHoBU po3paxyHKy MOHKOCMiHHUX 060/10HOK. 2
TOHKOCTIHHI Ta TOBCTOCTiHHI MOCYAMHU. TOHKOCTIHHI OCECMMETPUYHI

06010HKK Nig, BHYTPiLWHIM TUCKOM. OCHOBHi MOHATTS MOMEHTHOI Ta

6e3MoMeHTHOI Teopii 060/10HOK. YMOBM piBHOBAru efemMeHTa Ta 30HM 060/IOHOK.
Nitepatypa: [1-3, 5, 6, 13]

6 TOHKOCMIiHHI YuniHOpUY4HIi obuYaliku. 2
TOHKOCTiIHHI UMAIHAPUYHI 06MYaNKN. BUMOrM A0 KOHCTPYKLIil. BHYTpiLWHI
3YCUANSA Ta HAMNPYKEHHS B UMNTHAPUYHIN 06010HLI. PO3paxyHOK UMAiHAPUYHOI

obunyamku.
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Nitepatypa: [1, 5, 6, 13]

7 TOHKOCMIiHHI KpUWKU i OHUWA.

Onykni gHuwa. EninTuuHi gHuwa. Bumorn o KOHCTpyKLUii, Manysi
3acTocyBaHHA. feomeTpia eninTU4YHOi 06010HKKN. BU3HAUYEHHA 3yCcKAb Ta
HanpyeHb B eNiNTUYHiA TOHKOCTIHHIM 06010HLj. PO3paxyHOK eninTUYHNX AHWULL,.
KoHCTpyKLii Ta 3acTOCyBaHHA HaniBcheprUHUX Ta TopochepuyHmxX aHunL,. Bumorn
[0 KOHCTPYKLiM. PO3paxyHOK Ha MiLHICTb Npw Aii BHYTPILWHbOIO TUCKY.

Nitepartypa: [1, 5, 6, 13]

8 KoHiyHi OHUWa.

KoHiuHi 0bnyanku, AHULWA Ta nepexogm. 3acToCyBaHHA, BUMOIM 0
KOHCTPYKLIi. PO3ropTKM KOHIYHUX AHML,. PO3paxyHOK r1afKoi KOHIYHOT 0b6nyainKku.

Nitepatypa: [1, 5, 6, 13]

9 MnocKi OHUWa ma KpuwKu.

MNOCKi AHMULLA T KPULLIKKU. 3aCTOCYBAHHA, BUMOTU 4,0 KOHCTPYKLN.
Po3paxyHKoBa moaenb NAOCKUX AHUL,. BHYTPILWHI 3ycMNnA Ta Hanpy»KeHHA B
NAOCKIM KPYrAiv NnacTuHi. PO3paxyHOK AHML, TQ KPULLOK HA MILLHICTb.

Nitepatypa: [5, 6, 9, 10, 12, 13]

10 HasaHmaxceHHA o6uyaliok 308HiWHIM MUCKOM.

Ocobnmsocti poboTn obuyaloK nig 30BHIWHIM TUCKOM. BTpaTta cTilKoOCTI.
KpUTUYHMI TUCK. PO3paxyHOK rnafakoi LMAiHAPUYHOI 0O6UYaliKK, HaBaHTaXKeHOoi
30BHILUHIM TUCKOM.

Nitepatypa: [6, 9, 10, 12, 13]

11 YKpinneHHa obu4alioK Kinbyamu Hopcmrocmi.
O6unyaiikm 3 KinbLAMM }KOPCTKOCTI, HABAHTaXKeHi BHYTPILWHIM ab0 30BHiLHIM
TUCKOM.
Nitepatypa: [1, 5, 6, 9, 10, 12, 13]
12 Kpaiiosi HasaHmMaxceHHsA.

Po3paxyHOK UMAiHAPWUYHOI 06MYakn B KpaloBit 30Hi. BuW3HauyeHHA
KpalioBMX HaBaHTaXeHb. PO3paxyHOK MiLLHOCTi 06MYaiikun B KpaioBili 30Hi.

Nitepatypa: [1, 6, 13]

13 HaeaHmasceHHsa obuyalioK cunamu i MomeHmamu.

O6unyaMKkM, HaBaHTaXeHi OCbOBOK cunoto. BTpaTta MicueBoi Ta 3aranbHoi
CTIMKOCTi MPW HABAHTAXEHHiI OCbOBOK CTUCKatoyow cunoto.  UnniHgpuyHi
06MYaNKKM, HABAHTAXKEHI 3rTMHAIOYMM MOMEHTOM Ta NONEPEYHOI CU/IOHD.

Nitepatypa: [1, 5-8, 10, 11, 13, 14]

14 Po3paxyHoK obuyaliok nid 0ieto CymicCHUX HOBAHMAX(EHb
Po3paxyHOK 06u4aMKkm Npu CymiCHUI Aji 30BHILLHbOIO TUCKY, OCbOBOI CUAU,
3rMHAYOro MOMEHTY Ta NOMNEPEeYHOI CUNN.
Nitepartypa: [1, 6, 9, 13]
15 YKpinneHHs omeopis.
Bnaus oTBOpiB Ha MiLHiICTb 0b6MyYalioK. BsaemHuin Bnamns oteopis. OTBOPY,
AKi He noTpebyloTb yKpinieHHA. MeToau yKpinieHHA oTBOpPiB. PO3paxyHOK
reoOMeTPUYHUX PO3MIiPiB AeTasieN YKPiNAeHHA OTBOPIB.
Nitepartypa: [1, 5, 6, 10, 13]
16 Po3’emMHi MiyHO-WinbHIi 3’€OHAHHA.

Po3’emHi MiUHO-WiNbHI 3’egHaHHA. Knacudikauina, OCHOBHIi KOHCTPYKUii Ta
3acToCcyBaHHA. KOHCTPYKUii By3MiB  yLWiNbHEHHA. MaHKeTHi  YLWi/IbHEHHA.
CanbHUKOBI  yWinbHEHHA. BM3HAuyeHHA 3ycuanA 3aTAryBaHHA LWNWALOK, AKe
3abe3neyye LWiNbHICTb CaNbHUKOBOro yuwinbHeHHA. LWinnHHI i nabipiHTHI
3’eaHaHHA.

Nitepatypa: [6, 8, 13]

17 Knacugpikauia i KoHcmpyKyii gpnaruyesux 3’eOHaHb.




®naHuesi 3’eaHaHHA. Knacudikauis. KoHcTpykuii ¢dnaHuis. 3’'eaHyBanbHi
aetani pnaHuis.
Nitepatypa: [6, 8, 13]

18 Po3paxyHOK ¢pnaHyesux 3’eOHaHs. 2
Po3paxyHOK Ha MiLHICTb i repMeTUYHICTb PpnaHLeBUX 3’ €AHAHD.
Nitepatypa: [6, 8, 13]
Bcbo20 200UH 36
MpaKTU4Hi 3aHATTA.
MpW BMBYEHHIi KpPeaUTHOro MOAyNs MNPAKTUYHUMM 3aHATTAM  BigsoauTbca 0,5 ayguTopHOro

HaBaHTaXeHHA. MNPaKTUYHe 3aHATTA NO OKPEeMIl TeMi AAHOI AUCUMMNIIHU CMPAMOBAHO Ha 3aKpin/eHHn
BMKNAZLEHOr0 Ha NeKLil MaTepiany WAAXOM pO3raagy KOHKPeTHUX NPUKAaAiB, BNPaB Ta 33434 No AaHin
Temi. Lle Aae MOXKAMBICTb CTyAEHTaM CUCTEMATU3YBATM i MOrAMOUTM TEOPETUYHI 3HaHHA. MpakTuyHe
3aHATTA NPOBOAMTLCA B Aia/lOrOBOMY PEXKMMI 3 NPOBEAEHHA HAaBYaNbHUX AUCKYCi. Ha noyaTKy 3aHATTA
NPOBOANUTLCA KOHTPOJIbHE OMUTYBAHHA CNyXadiB MO maTepianam nonepegHix Nekuin, 3HanomcTay ix 3

NITEPATYPHUMM OKEepenamm no TeMaTuULLi UCUMNAIHMN.

Ne
3/n

Haszea memu npakmu4yHo20 3aHAMMSA, nepesaiKk OCHOBHUX NUMAHb, NMOCUAAHHA
Ha nimepamypy.

FoduH

1

Bumozu 00 mawiun ma anapamie
Marepianu Ta ix BIacTUBOCTI. Po3paxyHKOBHIA, YMOBHHIA, TPOOHHUI THCK;
PO3paxyHKOBa TEMIIEpPATypa; NOIYCTHME HANPYXEHHS, IPUOaBKa J10
PO3PaxyHKOBOI TOBIIMHU; KOe(ili€HT MIITHOCTI 3BapHOro miBa. Teminodiznuni
BJIACTHBOCTI CEPEOBUIIL Ta IX BU3HAUYCHHS.
Jlitreparypa [1 — 4, 7, 13].

2

Po3paxyHok ma KOHCMPYIO6AHHA MOHKOCIMIHHUX NOCYOUH
Pospaxynok mmimiHApuyHOi 0OWYalKM, SKa 3HAXOAWUTBCS I JII€I0
BHYTPIIIHBOTO THCKY.
Jliteparypa [1 — 7, 13].

Bunykni onuwa i kpuwiku
Po3paxyHOK IHHUI 1 KPUILIOK, K1 3HAXOASATHCS MiJT A1€10 BHYTPIIIHBOTO THCKY.
Jliteparypa [1 —7, 13].

Koniuni onuwa
Po3paxyHOK KOHIUHUX THUII, K1 3HAXOASTHCS MiJ A1€10 BHYTPIIIHEOTO THCKY.
Jliteparypa [1 — 7, 13].

ITnocki onuwa i Kpuwiku
Po3paxyHOK MIOCKUX JHHII 1 KPUIIOK HA MIITHICTb.
Jlitepatypa [1 -7, 9, 13].

Huninopuuni oouuaiku nio 306HIUIHIM MUCKOM
Po3zpaxyHok 1mumiHIpUYHOI OOMYAlKHM, sIKa 3HAXOOUThCA MiA  JII€I0
30BHIIIHBOTO THCKY.

Jlirepatypa [1 — 7, 9, 13].

Huninopuuni oduuaiitku nio cninvHow0 Oicl0 308HIUIHLO20 MUCKY | 0Cb0BOT
CMUCKYIOUOT culu
Po3paxyHok mMIiHAPUYHOI OOWYAlKH, SIKa 3HAXOJUTHCS MiJ CIIJIBHOIO JIEI0
30BHIIIHBOTO TUCKY 1 OCbOBOI CTUCKYIOYOT CHIIH.
Jliteparypa [1 -7, 9, 13].

Koniune onuwe nio 306HiuiHiM muckom
Po3paxyHOK KOHIYHOTO JHUIIA, IKE HABAHTAXEHE 30BHIIIHIM THCKOM.
Jlirepatypa [1 -7, 9, 13].




9 Eninmuune i niechepuune Onuwya nio 3068HIiWHIM MUCKOM 2
Po3paxyHOK einTHYHOrO 1 MBCGHEPUIHOTO THHUII, SKi HABAHTAXKCHI 30BHIIIHIM

THUCKOM.
Jliteparypa [1 -7, 9, 13].
10 Kpaiiosi nasanmasicenns 2

Po3paxyHOK KpailOBHX HaBaHTa)XEHb: KPAOBOIO MOMEHTY Ta KpaioBOI CHIIH.
Jliteparypa [2, 3, 13].

11 Kpaiiosi nanpyscennsn 2
Po3paxyHok MilHOCTI 0OMYaiiKy Ha Kparo.
Jlireparypa [2, 3, 13].

12 Ykpinnennsa omeopis 2
VYxpimieHast oTBopiB. HeoOXiHICTh yKpIIJIeHHs, B3AEMHUHN BIUIUB OTBOPIB.
Hanpyxennst 6ins oTBOpY.
Jliteparypa [2, 3, 7, 10, 13].

13 Po3paxynok ykpinnenus omeopie 2
Po3paxyHOk reoMeTpHYHUX pO3MIpPIB AeTajeil YKPIIICHHS OJUHOYHOTO
OTBODY.
Jlirepatypa [2, 3, 7, 10, 13].
14 Koncmpyroeannus ma po3paxynox po3’eMHux MiyHO-uyiibHUX 3’ €OHAHb. 2

@nanuesi 3’eaHanHs. Bubip tuny ¢uaHiiB, BU3HaAYCHHS T€OMETPUYHHIX
PO3MipiB.
Jliteparypa [2, 3, 5, 7, 8, 13].

15 Po3paxynok ¢ranuyesozo 3’conannsn 4
Po3paxynok 3ycuib B Oonrtax 3’enqnanHs. Po3paxyHok 6onri. Po3paxyHok
(aHIiB HA MILTHICTH TAa TePMETHYHICTH. [IepeBipka MIITHOCTI IPOKIIAIKH.
Anroput™m po3paxyHky Ha EOM
Jlireparypa [2, 3, 5, 7, 8, 13].

16 CanvHukoee ywjinoHeHHA. 2
CanpHHKOBE yHIibHeHHA. KOHCTPYKTHBHUIA po3paxyHOK. BusHaueHHs cumn
3aTsOKKU OOJNTIB Ta MOTYKHOCTI Ha IOJOJIAHHS CHJT TEPTSL.
Jlireparypa [2, 3, 5, 7, 13].

Bcbozo 200uH 36

6. CamocrTiiiHa poboTa cTygeHTa

Mpn BUKNAAEHHI HABYANbHOI AUCUUNNIHN  «PO3paxyHKKU i KOHCTpYtOBaHHA 06nagHaHHA-1.
Po3paxyHOK Ta KOHCTPYHOBAaHHA OCHOBHMX €/1eMeHTIB MOCYAWMH Ta anapaTiB» CaMOCTiMHa poboTa
CTyaeHTa 3almae 56% BifACOTKIB 4Yacy BMBYEHHS KPEAUTHOrO MOJYANA, BPaxXOBYHOUYWU MiArOTOBKY A0
ek3ameHy. CamocTiiiHa poboTa CTyAeHTIB BK/IKOYAE MiATOTOBKY A0 ayAUTOPHUX 3aHATb, BMKOHAHHA
MO/Y/1IbHOT KOHTPO/IbHOI Po60TK, PO3paxyHKOBO-rpadivyHOi pobOTH Ta ONpaLOBaHHA PO3Ai/iB Nporpamm
i Tem, AKi He yBIWAKM y nepenik NekuinHMx nutaHb abo noTpebytoTb BiNbl AETAaNbHOrO BUBYEHHSA.
OnaHyBaHHA 3HaHb MO UMM TeMaM NPOBOAMUTLCA LWAAXOM AOKNAAHOTO O3HAMOMJIEHHA 3 BigNOBigHMMM
po3gifiamM pekomeHAoBaHOi 6a30BOi Ta [A04AaTKOBOI NiTepaTypu Ta CaMOCTIMHOrO HayKOBO-
iHbopMaLiMHOro MOLWYKY 3a B/ACHO iHiuiaTneoto. [MiAroToBKa CTyAeHTa A0 HACTyMHUX ayaAUTOPHUX
3aHATb Nepenbavyae 0CBOEHHS iM B NpoLLeci camocTiiMHOi poboTn maTepiany nonepeaHix AeKkuii.

Ne - KinbKictb
Bupa po60TH Ta Ha3BM TeM, L0 BUHOCATLCA Ha CaMOCTiliHe ONpaLoBaHHA
3/n roavH
1 NMidzomoeka 8o ayoumopHuUX 3aHAMb. 18
2 BUuKOHAHHA iHOUBIOYanbHUX NPAKMUYHUX 30800Hb MO memi Mmooy nA. 34
OnpayroeaHHA po30inie npozpamu i mem, AKi He 8UKAAOAOMbCA HA AEKYiAX.
3 Po30in 1. Bumozu 00 mawiun ma anapamis. 3
Martepianu, ki BUKOPUCTOBYIOTHCSI B XIMIYHOMY MallIMHOOY/AYBaHHI.
[TopiBHSTH BETUYMHU PO3PAXYHKOBOTO THCKY IIPHU HAIBHOCTI T1IPOCTATUYHOTO




THUCKY PIAVHY 1 3aIMO01KHUX KJIamaHiB.

Jlitreparypa [1 — 8, 10, 12, 13].
4 Po3oin 2. Po3paxynox ma KOHCmMpy108aHHA MOHKOCMIHHUX NOCYOUH. 10

Konctpykuii mumiHApuyHuX 00n4aiiok. BUMOry 10 KOHCTPYKIIIH THUILI.
BHyTpimH1 3ycriuis Ta Hallpy>KeHHS B TUIOCKIM KpYTUTii rutacTuHi. Metoau
YKpirJieHHs 0TBOpPiB. OCHOBHI KOHCTPYKIIT p03’€MHUX MIITHO-IIUTBHIX
3’eqHanb. [IpoananizyBaTH BIUIMB Pi3HUX (AaKTOPIB HA TOBIIUHY CTIHKH
obuyaiiku. [IpoananizyBaTi BIJIMB KOHCTPYKIIT JHUI 1 KPUILIOK HA iX
TOBIIMHY. Bu3HaueHHs 3rMHa0OuMX MOMEHTIB Ta HallpY»eHb B epepizax,
MOPIBHSIHHS 3 ONYKJIMMU JHUIIAMU. [IOpIBHATH 3HAYEHHS JOIMMYCTHMHX THCKIB,
SK1 OyJTM BU3HAYEHI 3 YMOB MIITHOCTI 1 CTIHKOCTI B TPAHHUIISIX TIPY>KHOCTI.
[TpoanamizyBatu po3paxyHOK OOWYAKK HA CTIKKICTh MPU CYMICHIH mii
30BHILIHBOTO TUCKY, OCBOBOI 1 OMIEPEYHOI CHJI, @ TAKOXK 3rUHAI0YOI0 MOMEHTY.
PosrnsinyTu ciocobu ykpimseHHs KoHiuHoro aaumia. [lopiBasaTu
METaJI0EMHOCTI €INTHYHOTO 1 MBCHEPUYHOTO JTHMII, K1 HAaBAaHTAXEH]
OJTHAKOBHMM 30BHIIIHIM THCKOM. [IpoananizyBatu BIuMB (popMu 000JIOHKH HA
BEJIMUMHY KpalOBOr0O MOMEHTY Ta KpaiioBoi cuiu. [Ipono3uiii momo
3MCHIIICHHS KpailoBUX HaBaHTaXeHb. CIIOCOOM YKPITUICHHS OTBOPIB.
[Tpomo3urii o0 3MEHIIIEeHHS HANPYXEHb MTOHA]] OTBOPOM.

Jlirepatypa [1 — 14].

5 Po30in 3. Koncmpyweanna ma po3paxynok po3’€MHUX MIUHO-WITbHUX 8
3’€Onanw.

OcCHOBHI KOHCTPYKIIii p0o3’€MHUX MIITHO-IIUIbHUX 3’ €qHaHb. Kinacudikarris
¢manmis. [Ipormo3umii o0 MUISAXiB MiABHIEHHS TEPMETUYHOCTI (DIaHIIEBOTO
3’eaHaHHs. KOHCTPpYKTUBHE BUKOHAHHS CAIbHUKOBUX YIIUIbHEHb.

Jlitreparypa [2, 3, 5, 7, 12-14].
6 NMidzomoeka Ao ekzameHy 20
Bcbo2o 200uH 93

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Mpaesuna eiosidysaHHA neKyili ma NPaKMuUYHUX 30HAMb;
BiaBifyBaHHA NeKUiMHUX Ta NPAKTUYHUX 3aHATb € 0O60B’A3KOBOIO CKNIAL0BOK BUMBYEHHA maTepiany.
Ha nekuji BUKNagay KOPUCTYETLCA BAACHUM Npe3eHTalinHum maTtepianom. CTyneHTH 3000B’13aH1 OpaTu
aKTUBHY y4yacThb B HaBYaJIbHOMY IIpOLIECI, HE CII3HIOBATHCS Ha 3aHATTS Ta HE MPOMycKaTtu ix Oe3
MOBAKHOT MPUYMHHM, HE BIJIBOJIIKATHCS Ha i1, 1110 HE TIOB’sI3aH1 3 HABYAJILHUM TPOIIECOM.

Monimuka dednaiiHie, nepecknadaHb ma npasusaa 3a0Xo4y8aHHA;

MponyuwieHi 3aHATTA HeobxigHo BignpautoBatM. CTyAeHT CaMOCTIMHO  MNiArOTOBAOE KOHCMEKT
nponyLieHoi nekLlii abo NpPakTUYHOro 3aHATTA, BiAMNOBIAAE HAa KOHTPO/bHI 3aNUTaHHS BUKAaZady Mo
maTepiasiam TeMM MNPONyLLEHOro 3aHATTA. |HAMBIAYyaNbHI MNPaKTUYHI 3aBAaHHA CAig, BUMKOHYBATU
aKypaTHO i B TOYHO BM3HAYEHWUI TepMiH. BUKOHAHHSA LMX BUMOT 3abe3neyye NigBULLEHHSA PeMTUHIOBOI
OL,iHKM pe3ynbTaTiB OCBOEHHA HABYA/IbHOI AUCUMUMTIHN.

Moaimuka w000 akademivyHoi dobpovecHocmi;

MoniTMka HaB4YaNbHOI AMCUMUNNIHM ByAyeTbCA 3 ypaxyBaHHAM HOPM 3aKOHOAaBCTBA YKpaiHM WoA0
akagemiyHoi gobpouecHocTi, Kogekcy uvecti HTTY ««KWUIBCbKMIA MONITEXHIYHUIA iHCTUTYT iMeHi lrops
CiKOpCbKOro Ta BM3HAYa€ETbCA CUCTEMOI BMMOT, AKI BUKNagay npea'aBnse Ao CTyaeHTa Npu BUBYEHHI
AMCUMNAIHKM (NpaBuaa NOBEAIHKN Ha 3aHATTAX, NPONYCKK, nepe3gadi Towwo).



8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

Po3nogain HaB4asnbHOroO Yacy 3a BUAAMM 3aHATb i 3aBAaHb 3 ANCUUNAIHK 3rigHO 3 PO6OYMM HaBYa/IbHUM
NAaHOM:

HaByanbHMI Yac Po3nogain HaBY4anbHUX roauH KOHTpoAnbHi 3axoam
. Nab. "
Kpegutn aKas Nekuii | MpaKTHyHiI a6 CPC MKP | PIP Cemectposui
roa. pob. KOHTPO/b
5,5 165 36 36 - 93 1 1 eK3ameH

KoHTpo/1b 3HaHb CTYAEHTIB NPOBOAMTLCA 33 AONOMOroto criBbeciam nig yac NpakTUYHUX 3aHATD,
pe3ynbTaTiB BUKOHAHHA iHAMBIAYaNbHUX NPAKTUYHMX 3aBAAHb , @ HA €K3aMeHi — 3a 4onomoroto bineTis.

Mig yac ouiHOBaHHA BPaXxOBYETbCA TaKe:

1. BigBiayBaHHA NeKUil Ta NPAKTUYHUX 3aHATb, NAiAHICTb po6OTM Nig Yac ayaAUTOPHUX 3aHATD .
2. ByacHe i akypaTHe BUKOHAHHA KOHTPO/IbHUX NPaKTUYHUX 3aBAaHb ANA CAMOCTIMHOT poboTMw.
3. BuB4yeHHs 6a30BOi Ta 4OMNOMIXKHOI NiTepaTypu.

1. PENTUHT CTyAeHTa 3 KpeaMTHOro MoAYNA CKNAZA€ETbCA 3 6ani., WO BiH OTPMMYE 33 poboTy Ha
NPaKTUYHUX 3aHATTAX, 32 BUKOHAHHA KOHTPO/IbHOT MOAY/IbHOI Ta po3paxyHKoBo-rpadiyHoi pobiT no temi
MOAYANA Ta 3a pe3y/bTaTaMn CEMECTPOBOIO KOHTPO/II0 — EK3aMEHY.

2. KpuTepii HapaxyBaHHs 6anis:

2.1. Pob0Ta Ha NPaKTUYHUX 3aHATTAX:
- nnigHa pobota — 2 6anu;
- nacmBHa poboTa abo BigcyTHICTb Ha 3aHATTI —0 6anis..

MaKcumanbHa Kinbkictb 6asiB 3a poboTy Nig Yac NPakKTUUYHMX 3aHATL -34.

2.2 .KpuTepii ouiHIOBaHHA BUKOHAHHS pO3paxyHKoBO-rpadiyHoi poboTH

MoBHOTAa TAa  CBOEYACHICTb  BMKOHAHHA

banun
3aBAaHHA
MoBHEe BWKOHAHHA, HanexHe 0QOPMIEHHA 16
po60TH, NOAAHHA Y BU3SHAYEHWUI TEPMIH
Pob0oTy BMKOHAHO CBOEYACHO, ane € MeBHi 12
HeA0NiKM Y BUKOHAHHI poboTK
PoboTy BWMKOHAHO CBO€EYacHO, ane i3 10
CYTTEBUMW HeJ0NiIKamMK
PoboTy npeacTaBneHo nisHiwe BW3HAYeHOro 10
TepPMiHy
Po60oTy BMKOHAHO HECBOEYACHO 3 MNEBHUMM 5
HeaoNiKamu
Po60Ty BMKOHAHO HECBOEYACHO i3 CYTTEBUMM 5
HeaoNiKamu
PoboTy He BUKOHAHO 0

2.3. KpuTepii oUiHIOBaHHS MOAY/IbHOT KOHTPO/IbHOI pob0oTH

— «BigminHO» — 9-10 OasiB.;
— «mo0pe» — 6-8 OautiB;
— «3aJI0BITHLHO» — 3-5 OalliB;
— «HE3aT0BLILHO» — () OaiB.

3a 18 TUKHIB HaBYaHHA 3a pe3ynbTaTaMu HaBYa/IbHOT POOOTU | BUKOHAHHA KOHTPObHOT MOAY/1IbHOT
Ta po3paxyHKoBO-rpadivyHoi pobiT MaKCMManbHa KifbKicTb 6aniB, AKY MoXKe HabpaTu CTyAEeHT, CKnagae
60 6anis.
2.3. CknagaHHA eKk3aMeHalinHMX icnuTis



Ha ex3ameHi CTyAeHTH OTPUMYIOTh €K3aMeHamiiHuii Oiner. KoxxHuii OineT MICTUTh YOTHUPH
MIATaHHA (1Ba 3 SKUX OUIBII CKJIAIHI).

KosxHe ckiajHe MuTaHHA OLiHIOEThCs y 12 6aniB, a mpocrime — 8 6aiB.

CucreMa OLIHIOBAHHS CKJIAIHUX IMUTAHb:

— «B1IMIHHOY», TIOBHA B1MOB1Ib (He MeHIIe 90% noTpidHoi iHpopmarii) — 11-12 Ganis;

— «1o0pe», TOCTaTHLO IMOBHA BiAMOBiAb (He MeHme 75% motpiOHOI iHGopMarlii, abo He3HauyHI
HeTtouHocTi) — 9-10 Oautis;

— «3aJI0OBLIILHO», HETIOBHA BiMOB1b (He MeHIe 60% moTpiOHOI iHpOopMaIIii Ta IesKi TOMUJIKA) —
7-8 Oais;

— «HE3aI0BLILHOY», HE3aI0BLIbHA BiAMOBIaL — 0 OaiB.

CucTema OLiHIOBAHHS MPOCTIIINX NMUTaHb:

— «BIIMIHHOY», TIOBHA BiIMOBiAh (HEe MeHIIe 90% moTpibHOT iHpopMarlii) — 7-8 Gais;

— «100pey», TOoCTaTHRO MOBHA BIAMOBINL (He MeHIIe 75% moTpiOHOI iHpopMarlii, abo He3Ha4YHi
HETOYHOCTI) — 5-6 OaiiB;

— «3aJI0OBLIILHO», HETIOBHA BiMOB1Ib (He MeHIe 60% moTpiOHOI iHpOopMaIIii Ta IesKi TOMUJIKA) —
3-4 6anu;

— «HEe3aI0BIIbHO», HE3aJ0BIIbHA BiAmoBias — 0 6aiB.

MaKcumanbHa KinbkicTb 6aniB, AKY MOMKe oAepXaTu CTYAEHT B pe3y/bTaTi YCMillHOro CKAafAaHHS
eK3ameHy gopisHtoe 40 6anam.

3rigHo penTMHrosoi wKanu (R), makcMmanbHa cyma 6anis gopisHioe 100.

HeobxigHOO yMOBOI [OMNYCKYy A0 €K3aMeHy € PeWTUHr, WO cKknagae He meHwe 30 % Big
peiTuHrosoi wkanu (R), Tobto 30 6anis.

Po3nopain pentuHroBux 6anis, AKi OTPMMYIOTb CTYAEHTU MiCAA BUBYEHHA KPeaUTHOro moay/na Ta
CK/lagaHHA icnuTiB.

3micToBuit moaynib Cyma 6anis
MpaKTUYHI 3aHATTA 34
KoHTposbHa moaynbHa poboTa 10
Po3paxyHKkoBo-rpadivyHa poboTa 16
CemecTpoBUI KOHTPONb
Ek3ameH 40
Pasom: 100

MopAdoK 3apaxyBaHHA MPOMNYLIEHUX /eKUiA Ta MPaKTUYHUX 3aHATb: CTYAEHT CamoCTiMHO
NiZIFOTOB/IOE KOHCMNEKT MponylleHoi feKuii Ta/abo NpakTUYHOro 3aHATTA, BiANOBIAAE HA KOHTPO/bHI
3aNUTaHHA BUKAagauy.

Cyma pentuHrosmx 6aniB, OTPUMAHUX CTYAEHTOM MiCAS OCBOEHHA AUCUMMNAIHM Ta CKAadaHHA
eK3aMeHy, NepeBoanTbCS A0 NiACYMKOBOI OLLIHKM 3rigHo 3 Tabaunueto:

KinbKictb 6anis OuiHKa
95...100 BiAMIHHO
85...94 AyKe nobpe
75...84 nobpe
65...74 3a0BiNbHO
60...64 JOCTaTHbO
<60 He33a40BiNIbHO
He BMKOHaHi ymoBM A0NYCKY He JonyLleHo




9. [AoaaTtKoBa iHpopmauia 3 gucumnniiHu (0OCBITHLOro KOMMNOHEHTA)

MonepepaHiii nepenik NUTaHb, WO BUHOCATHCA HA CEMECTPOBUIN KOHTPONDb.

1. O6rpyHTYBaTU BU3HAYEHHA cymmn godaTkis C 40 po3paxyHKOBOI TOBLLUHM.

2. KnacnoikyBati BMUMOTM 40 MaLLMH i anaparTi..

3. KnacuoikyBatm cneuianbHi BMMOrM A0 MallMH i anapartiB, sKi 3abe3nevyyloTb HaAiliHiCTL npu
eKcnayaTauii (MiLHicTb, }KOPCTKICTb, CTiMKICTb, rePMETUYHICTb, AOBrOBIYHICTb).

4. [laTn BM3HAYeHHA PO3pPaxyHKOBiN TemnepaTypi.

5. [latv BU3HA4YeHHA poboyomy, po3paxyHKOBOMY, NPOBHOMY | yMOBHOMY TUCKaM.

6. JaTtn BU3HaYeHHA A0MNYCTUMOMY HaMNpPYyXeHH!IO.

7. NpoaHanizyBaTu CTagii NiAroTOBKM KOHCTPYKTOPCbKOI AOKYMEHTaL,l.

8. KnacuoikysaTtu ctani.

9. NpoaHanizyBaTu ByrneLesi CTani 3BMY4aHOI AKOCTI. BAacTMBOCTI, NPMU3HAYEeHHA | MapKyBaHHA.

10. MpoaHanizyBaTu AKiCHI Byrnewuesi cTani. BAacTMBOCTI, NpU3Ha4YeHHA | MapKyBaHHA.

11. MNpoaHanizysaTu neroBaHi cTani. BAactmBoCTi, NpU3Ha4YeHHA | MapKyBaHHA.

12. KnacndikysaTtu 4aByHWU. BNacTMBOCTI i BUKOPUCTAHHA.

13. MNpoaHanizyBaT BUKOPUCTAHHA KONbOPOBMX METANIB i HEMETANIYHUX MaTepianiB y XimivyHOMY
MawnHobyayBaHHi.

14. MNpoaHanizysaT OCHOBHI TeOpii MiLHOCTI.

15. MNoACHUTM BiAMIHHICTb TOHKOCTIHHOT 060/I0HKM BiZ TOBCTOCTIHHOT NPU po3paxyHKax Ha MiLHICTb.

16. [lati BU3Ha4YeHHA 060N0HKN, cepeanMHHOT MOBEPXHI, MepuaiaHHOI NAOWNHK, MepuaiaHy, napaneni,
NepLoro i Apyroro roJ0BHMX pagiycis.

17. O6rpyHTYBaTM BUBEAEHHA PiBHAHHSA Jlannaca.

18. O6rpyHTYBaTM BUMOTUN A0 BUFOTOBIEHHA TOHKOCTIHHOT LMAIHAPUYHOT 0BMYaNKM.

19. BM3HAQUMTU HANpPYXKEHHA Y TOHKOCTIHHIN UMANIHAPUYHIN 0O6UYaliL, AKA HaBaHTAXKeHA BHYTPILWHIM
TUCKOM.

20. O6rpyHTYyBaTH BMBEAEHHA GOPMYIN ANA PO3PAXYHKY HA MiLLHICTb TOBLUMHM CTIHKM TOHKOCTIHHOT
UMNIHAPUYHOT 0OMYaiKK, AKA NPALIOE Nig BHYTPIWHIM TUCKOM.

21. HaBeCTu KOHCTPYKL,ii ChepUUHNX AHULL, | KPULLIOK.

22. 3HaWTM HANPYXKEHHSA Y TOHKOCTIHHOMY ChepPUYHOMY AHMLLI, AKE HaBaHTaXeHe BHYTPIWHIM TUCKOM.
23. O6rpyHTYBaTUN BMBEAEHHA GOPMYIN ANA PO3PAXYHKY HA MiLHICTb TOBLUMHM TOHKOCTIHHOTO
chepnyHOro gHMLLA, AKe NPALLOE Nig BHYTPILWHIM TUCKOM.

24, KnacndikyBaTt TopochepuryHi AHULA | HaAaTy NPUKNALM iX BUKOPUCTAHHA.

25. HaBecTn po3paxyHOK Ha MiLHICTb TOBLLUHWN TOPOCHEPUUYHNX TOHKOCTIHHUX AHUL, AKi NpaLuooTh Nig
BHYTPILUHIM TUCKOM.

26. MpoaHanizyBaTn KOHCTPYIOBAHHA eNiNTUYHUX OHWULL,

27. HaBecTun anroputm po3paxyHKy TOBLLMHM €AiNTUYHOIO AHULLA, AKE HAaBAHTAXKEHE BHYTPILLHIM
TUCKOM.

28. [poaHaniszysaTu pisHOBUAN KOHIYHUX OHWLL.

29. O6rpyHTYBaTN BU3HAYEHHA HAaNpPYyKeHb Y TOHKOCTIHHOMY KOHIYHOMY AHULLi, AKE NpaLLoE Nis
BHYTPILUHIM TUCKOM.

30. O6rpyHTYyBaTH BMBEAEHHA GOPMYIM ANA PO3PAXYHKY HA MiLLHICTb TOBLUMHWM CTIHKM TOHKOCTIHHOTO
KOHIYHOro AHWULA, AKE NPALIOE Nif BHYTPILWHIM TUCKOM.

31.MpoaHanizyBaTX 3aCTOCYBAHHA NJIOCKNX AHULL,.

32. HaBecTu po3paxyHKOBI CxeMu Kpyramx naactmH. O6rpyHTyBatn Gopmynn onsa po3paxyHKy TOBLUMHMU
KPYrAnx NAacTmH.

33. HaBecTn aAropntm po3paxyHKy Ha MiLHICTb TOBLUMHWM NMJIOCKUX KPYT/INX OHUL, | KPULLIOK, AKi
3HaXo4ATbCA Nif Oi€EI0 TUCKY.

34. MNMpoaHanisayBaTn KOHCTPYIOBAHHA MIOCKUX OHULL, | KPULLOK.

35. O6rpyHTyBaTN PO3PaxyHOK KPYIrAMX KPULIOK 3 4OAATKOBMM KPAaNOBUM MOMEHTOM, AIKi HABAHTAXKEHi
BHYTPILUHIM TUCKOM.

36. MNpoaHanisyBaTn 0COBMBOCTI PO3PaxyHKY e/leMeHTIB anapaTiB, fKi HAaBaHTAXKeHi CTUCKYOUMMHU
3ycuanamm.
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37. O6rpyHTyBaTU OTPMMAHHA cnpoLyeHoi popmyan CasepneHpa suay p,, = ———.
yX Jx
38. O6rpyHTYBaTN OTPMMAHHA dopmyaun bpecca.
39. O6rpyHTYBaTM OTPUMAHHA GOPMYNM AN PO3PaXYHKY KPUTUYHOT AO0BKUHN 0OMYANKK, AKa
HaBaHTaXKeHa 30BHILHIM TUCKOM.
40. HagaTt anropmutm po3paxyHKy TOBLULMHU LUNIHAPUYHOI 0ONYANKK, AKA HAaBaHTaXKEHa 30BHILWHIM
TUCKOM.
41. MpoaHanisyBaTh YKpinaeHHA 06MY4aMoK KinbLAMM }KOPCTKOCTI.
42. HapgaTtn anropmutm po3paxyHKy TOBLLMHU LUNIHAPUYHOI 0OMYAMKKM, AKA HAaBAHTaXKEHEe OCbOBOO
CUNIOL0, LLLO PO3TArYE.
43. HapgaTtn anropmutm po3paxyHKy 06M4aioK nif CNifibHO Ai€0 0CbOBOI CUM, 3TMHAIOYOrO MOMEHTY i
NONepPeYHOT CUNM Ha CTIMKICTb.
44. HapaTtn anropuTm po3paxyHKy TOBLUMHU BUMNYKAUX TOHKOCTIHHUX AHULL, AKi HaBaHTaXeHi 30BHILHIM
TUCKOM.
45. HagaTn anropuTm po3paxyHKY Ha CTIMKICTb KOHIYHUX TOHKOCTIHHUX AHWLL, AKI HABAHTAXEH
30BHILUHIM TUCKOM.
46. HagaTn anropuTm po3paxyHKy Ha CTiMKICTb KOHIYHOTO TOHKOCTIHHOIO AHWLLA, AKE HaBaHTaXKeHe
OCbOBOIO CU/IOH0, LLLO PO3TATYE.
47. HapaTn anropuTm po3paxyHKY Ha CTIMKICTb KOHIYHOro AHWLLA, AKE HaBaHTAa*KeHe 0OCbOBOK
CTUCKYIOYOK CU/IOHO.
48. HapgaTu noain oTBOpiB B anapaTax 3a npusHavyeHHam. O6nagHaHHA OTBOpPIB anaparis.
49. MNpoaHani3yBaTN KOHUEHTPALLO HaNpyXeHb NOHag OTBOPOM.
50. MNpoaHanizyBaTn cnocobu yKpinaeHHa oTBOpIB.
51. Hagatn anropmutm po3paxyHKy Ha MiLHICTb YKpinJaeHHA OTBOPIB 32 reOMETPUYHUM METOL0M.
52. O6rpyHTYBaTM OTPUMaHHA GOPMY/IN YMOBM YKPiNJAeHHA NOOANHOKOro OTBOPY 33 PaxyHOK
CTOBLLEHHA CTIHOK 060NOHKM i WITYLEepa, @ TAaKOXK 3aCTOCYBaHHA HAaKMAA4HOTO KifbUA.
53. BU3HaunTK po3paxyHKOBMI AiaMeTp NOOAMHOKOro OTBOPY, AKMIM He noTpebye [,0AaTKOBOrO
YKpinaeHHsA.
54. MNpoaHanizyBaTn KOHCTPYKLIO i 3aCTOCYBaHHA ONOPHUX /1AM i OMOPHMX CTOAKIB.
55. MepeBipnTK HECYHY CNPOMOXKHOCTI 06MYaliOK Big, 4ii peaKuii onopHMx nan.
56. HaBecTu anroputm pospaxyHKy TOBLLWHM pebpa »OPCTKOCTi ONOpHOI lanu.
57. MNpoaHanisyBaTn KOHCTPYKLLT i 3aCTOCYBaHHA ONOPHUX 0OMYAMNOK.
58. KnacnoikyBat KOHCTPYKLIT CigN10BMX ONOP FOPU30OHTaIbHMUX anaparTi..
59. MPUYMHN BUHUKHEHHA KPalOBMX HaNpPy»KeHb.
60. HaBecTun anroputm pospaxyHKy KpanoBOi CUAM | KPAaNOBOro MOMEHTY.
61. HaBecTun po3paxyHOK KpaoBUX HaMNpyXKeHb.
62. KnacnoikyBaT po3HiMHi MiLHOLWiNbHI 3'€gHaHHA.
63. KnacuoikysaTtn ¢pnaHuesi 3'eaHaHHA.
64. KnacnoikyBaTtn KOHCTpYKLii pnaHu,iB.
65. MNpoaHanisyBaTu 3'egHyBanbHi geTtani ¢pnaHuis.
66. [aTtn ouiHKy npoKknagkam ¢daaHUeBMX 3'€AHaAHD.
67. Hapgatn anropntm po3paxyHKy cTanesux ¢iaHUeBumx 3'€AHaHb.
68. HaBecTn BUMOrM 40 CaZibHUKOBMX YLLiIbHEHb. [1aTK OLiHKY MaTepianam caJibHUKOBUX HaOMBOK.
69. O6rpyHTYBaTN OTPMMAHHA GOPMYIM ANA BU3HAYEHHA 3YCUANA 3aTATYBAHHA LUNU/IbOK, AKE
3a6e3neyye LWiNbHICTb CaIbHUKOBOTO YL /IbHEHHS.
70. HaBecTu po3paxyHoK 60nTiB pnaHLEBOro 3'€gHaHHA Ha MiLLHICTb.
71. HaBecTu po3paxyHOK NpoKknagKku pnaHueBoro 3'€qHaHHA Ha MiLHICTb.
72. HaBecTu po3paxyHOK ¢naHLEBOro 3'eAHaHHA HA FePMETUYHICTb.

Po0ou4y nporpamy HaB4Ya/IbHOI AMCHHUILTIHM (cui1adyc):

Cxuaapaeno noneHnt kapenpu MAXHB, k.1.H. AnapeeB Irop AnatosmiiioBuy
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