INPOI'PAMA

BCTYITHOTO ICITUTY 31 CHEIiaIbHOCTI
G19 ByaiBHMUTBO Ta UBIJIbLHA iHKeHePist
JUTs1 3100yBaviB BUIO1 OCBITH TPETHOTO
(OCBITHBO-HAYKOBOT'O) PiBHS

Bcerynue ciioBo

[Iporpama ckmameHa 3 ypaxyBaHHSM IIPOrpaMU pIiBHS BHUIIOI OCBITH Marictpa 3i
cremianbHocTi G19 BynmiBHUIITBO Ta NHBIIBHA IHXKEHEpia. BoHa MICTUTh YOTHPH PO3ILIH
«bynaiBenpHI KOHCTpYKIii, OymiBmi Ta crmopyam»; «bymiBenbHI MaTepiaii Ta BHPOOHWY;
«BeHTumALIA, OCBITJIICHHS Ta TEIUIOra3onocTadaHHs»; «liapaBiika Ta 1HXEHEpHA TiIPOJIOTIsN.
Po3po6iieHi nutanHs 6a3yI0ThCS HA TCOPETUIHUX Ta MPAKTHYHUX OCHOBAX y rajay3i OymaiBHHUIITBA
Ta IIUBUIBHOI 1HXEHEpii, CIpsIMOBaHI Ha BUSBICHHS 3HaHb Ta YMiHb 3100yBadviB BHUIIOI OCBITH
TPETHOTO (OCBITHRO-HAYKOBOT0) PiBHSA 31 crieriaabHOoCcTI G19 ByniBHUIITBO Ta IMBIIBHA 1HKEHEPIS.

PO3/LT 1
BYIIBEJILHI KOHCTPYKIIIi, BYIIBJII TACIIOPY 1A

1. OcHoBHi eTanu po3BUTKY OyAiBeIbHUX KOHCTPYKIIii.

1.1. Po3BuTok OyniBeNbHOI HAayKW 1 TEXHIKM. BHECOK I1HXeHepiB 1 BYEHHX B
YIOCKOHAJICHHSI METO/IIB PO3PAaXyHKY, MPOEKTYBaHHS 1 3BEJEHHS OyaiBEJIbHUX KOHCTPYKIIH Ta
CHOpPYA.

2. Twunm OyniBeJIbHMX KOHCTPYKIiH B 3aJIe:KHOCTI Bil NMpu3HavYeHHs OyAiBeb Ta
CIIOPY/A, a4 TAKOXK Bil YMOB OyAiBHUIITBA.

2.1. OCHOBHI TIOJIO)KEHHS KOMITOHOBKHM OY/IiBeIb Ta CHOPYJ y B3aEMO3B'SI3KY 13
30BHIIITHIM Ta BHYTpIilIHIM cepenoBumiamu. OcobmuBocTi popmyBaHHS 00'€éMHO- ITAHYBAIHHOTO
pimieHHss OyAiBal (COpyau) 3 ypaxyBaHHSAM BUMOT (DYHKIIOHAJBHOTO (TEXHOJIOTTYHOTO)
mpolecy Ta NPUPOAHO-KIIMATHUYHUX BIUIMBIB. OCOOIMBOCTI TPUUHATTS KOHCTPYKTUBHOTO
pieHHs OyaiBeNb (CIopyn).

2.2. OCHOBHI TIOJIOKEHHSI KOMITOHOBKM HECYYHMX Ta OTOPOKYBATHHUX KOHCTPYKIIiH
XKUTJIOBUX Ta BUPOOHMUMX OyAiBenb. MoaynabHa KoopAuHaIis po3MipiB B OyaiBHULITBI. CydyacHi
BUMOTH 1010 YHi(iKamii, THmi3arii.

2.3. Knacudikaris OyniBesb 3a THIIOIOTIYHIME O3HAKAMU, 32 METO/IaMU 3BEACHHS.

2.4. Bubip Tumy 1 Mmarepially KOHCTPYKI B 3aJe)KHOCTI BiJ] NpHU3HAYEHHS Ta
KaIliTaJbHOCTI OyiBENb Ta CIIOPY/I, YMOB OyIiBHULITBA Ta EKOHOMIYHOI €()eKTUBHOCTI.

2.5. OCHOBHI BUMOTH, IO CTaBJIATHCSA A0 HECYYHX Ta OTOPOKYBAaJTbHUX KOHCTPYKIIIH.
Oco0auBOCTI KOHCTPYKTUBHUX DIllIEHb B 3aJIEKHOCTI BiJ] IpU3HAUYEHHS 00'€KTa MPOCKTYBaHHS
(BUpOoOHHMYA, JKWTIIOBA, LUBIIbHA, CUIBCHKOTOCHOAApChKa OYIIBISL, CHOpyAa CHEliaJbHOTO
NPU3HAYCHHS).

2.6. OcobnuBi BUMOTH (BOTHECTIMKICTh, AKyCTUYHI, CBITJOTEXHIUHI, TEIUIOTEXHIYHI
TOIIIO) I0/I0 O0'€KTIB MPOCKTYBAHHS B 3aJICKHOCTI BiJ] KaMiTATHHOCTI Oy/IiBEJIb Ta CIIOPY/I.

2.7. OcobnuBi BHUMOTH 1 KOHCTPYKTHBHI pimieHHS Juig OynaiBenb Ta CHOPY., IO
3BOJISITHCS B CEHICMIUYHUX pailoHaX, Ha MPOCaJOYHUX IPYHTAX, HaJl TIPHUUYUMHU BUPOOITKaMu, IpU
BIUHIM MEp3J0Ti 1 y BiJJQJICHHMX, HEOCBOEHHUX Ta BaXKOJIOCTYMHHUX palloHaX, a TaKOX Mij
BIUTMBOM >KapKOTO KIIIMaTy.



3. 3araJpHi MoJI0KeHHA

1.1. CyyacHi  HampsMKH  HayKOBO-TEXHIYHOTO  Tporpecy B  OyJiBeIbHOMY
MaTepiaJo3HaBCTBI.

1.2. [TpobneMu CHPOBHHHHUX peCYpPCiB Il OyAiBETbHUX MaTepiaiB.

1.3. BrpoBakeHHsI €Heproo1a Hux, 0e3B1IX0JHNX, HU3bKOBYTJICIIEBIX TEXHOJOTIN Y
BUPOOHUUTBO OyA1BEIbHUX MaTepiaiB.

1.4. EdexTuBHI OyaiBenbHI MaTepiaiu.

15. [TporHo3yBaHHsI BJIACTUBOCTEM MaTepialiB, X MOBOJKEHHS B KOHCTPYKLISX 3
ypaxyBaHHIM CKJIaay 1 CTPYKTYpH.

1.6. [IpuHuM  CTBOpEHHsST HOBHX MarepiajiB 13 3aJaHOI0 CTPYKTYypow Ta
BJIACTHBOCTSIMH.

4. ®i3uKo-XiMiuHi Ta TeXHOJIOTiYHi OCHOBHM CTBOPEHHSI IUTYYHHX OyAiBeJbHHX
MarepiaJis.

1.7. [ToHATTS CTPYKTYypH MatepiajliB, 3B'S30K BJIACTHUBOCTEH 3 OyI0BOIO, XIMIYHUM 1
MIHEpAJIOTIYHUM CKJIaJ0M.
1.8. 3akoHOMipHOCTI (PI3UKO-XIMIYHMX TIPOIECIB CTPYKTYPOYTBOpEHHsI (QopMyBaHHS Ta
pyWHYBaHHS MaTepiaiB.
1.9. OcHOBHI TUPHUHIMIK aHai3y 1 MPOEKTYBaHHsS, ONTUMI3allii MPOIECiB B TEXHOJOTIi
OyIiBEeJIbHMX MaTepialiB.

3.  ®i3uko-MexaHiYHi BJaCTHBOCTI OyldiBeJbHUX KOHCTPYKIIIfHMX MaTepiaJiB.

3.1. Makpo- Ta MIKpPOCTpPYKTypa OyaiBenbHUX MaTepianiB. HeomHOpiIHICTS,
CYIUTBHICTb, aH130Tpomis (130Tporisi), MOPO30CTIUKICTh, TEIUIONPOBIIHICTh, BOJIOMOTIMHAHHS.
Pobota mpu cTaTHYHOMY KOPOTKOYAaCHOMY Ta JOBIOTPHBAJIOMY HAaBaHTAXKEHHI, a TaKOX TMPHU
IUHAMIYHUX JTiSX.

3.2. [iarpamu poOoTH OyIiBEIbHUX MaTepiaiiB Ta iX OCHOBHI XapaKTEPUCTHUKHU.
[TpyxHiCTh, MOB3yUICTh, peNlakcalis ¥ MIACTUYHICTb. MOAYJIl MOB3JOBXKHIX TaIONEPEUHUX
nedopmartii.

3.3. Jledopmariii, 1m0 BUHHUKAIOTH IiJ] BIUIMBOM KOPOTKOYACHUX 1 JOBTOTPUBAIIUX,
OJIHOPa30BUX 1 0araTopa3oBUX CTAaTUYHUX 1 JAWHAMIYHUX BIUIMBIB, TNPYKHA MICISAIIS.
MapkyBaHHs OyIiBEeIbHUX MaTepiaiiB, (pi3MUHI OCHOBH IITYYHUX MaTepiajiB.

4. OcHOBHI I10JIOKEHHS | METOAU PO3paxyHKY OyAiBeIbHUX KOHCTPYKILii.

4.1. OCHOBHI eTanu pO3BUTKY METO/IIB PO3PaxXyHKY OYAIBEIbHUX KOHCTPYKIIIH.

4.2. Meroa po3paxyHKy 3a TPaHHUYHHM CTaHOM. Buam HaBantaxenb. KoedimieHTH
HAIIHHOCTI, IXHS CTaTHYHA CYTTEBICTh. BUNaJKOBHI XapaKTeppo3paxyHKOBHX BEIHMYMH Ta iXHE
posnozinenHs. CepemHi 3HaueHHs, Aucrepcis i craHmapTh. HamiliHiCTh, JOBTOBIYHICTH Ta
€KOHOMIYHICTb KOHCTPYKIIiil.

4.3. Pobora eneMeHTIB OyJiBENbHMX KOHCTPYKIH MpH MPOCTOMY 1 CKJIQJHOMY
HanpyxkeHux ctaHax. Teopii MinHocti. Kpurtepii MIIHOCTI, MJIACTUYHOCTI Ta KPUXKOTO
pyHHYBaHHA. YMOBH MEpexXoay A0 IJIacTUYHOro craHy. OCHOBM Teopii IIACTUYHOCTI Ta
pO3paxyHOK OyniBeTbHUX KOHCTPYKIIM 3a MeXaMu NpYKHOCTi. Teopil Mamux Mpy»KHO-
miacTUYHUX aedopmarniii. [aeanpHO mpykHO-acTUUHUK Matepian. [llapHipH mIacTUYHOCTI.
OOMeXeHHsS PO3BUTKY IUIACTUYHUX naedopmariii. BrummB omHo9acHOT 1ii J€KUIBKOX CHUIIOBUX
¢axTopis.

4.4, PoboTta KOHCTPYKIIIH 3 KOMIO3UTHHUX MarepiaiiB. OCOOIMBOCTI PO3paxyHKY
KOHCTPYKIIIA 3 MaTepiaiiB, sKi MO-pi3HOMY MPaIlOIOTh Ha PO3TAT 1 CTUCK. PO3paxyHOK Takux



€JIEMEHTIB Ha PO3TST, CTUCK, 3TMH Ta MO3alEHTPOBUN CTHUCK.

4.5. CriiikicTp OyniBensHUX KOHCTpYKLii. Kputepii crifikocTi. BrpaTta cTilikocTi, K
rpaHndHui cTaH. CTIMKICTh CTUCHYTHUX, CTUCHYTO-3ITHYTHX CTEP)KHIB 11032 MEKaMH CTIHKOCTI.
3akpuTHYHA TIOBEJ[IHKA CTEP>KHsI B CUCTeMi. BpaxyBaHHS T€OMETPpUYHO1T HETTHIHHOCTI.

4.6. Po3paxyHOK KOHCTPYKIIiH 3 MarepiajiB, BIACTUBOCTI SKHUX 3MIHIOIOTHCS 3 YaCOM.
OcHOBHI MOJIeJIi Ta pIBHSHHS T€OPii MOB3YYOCT1 IJIs pi3HUX MaTepiaiiB. CTIHKICTh CTHCHYTHX Ta
CTUCHYTO-3ITHYTUX €JIEMEHTIB IIPH MMOB3y4YOCTI.

4.7. OcHOBM  po3paxyHKy  OyHdiBEJbHMX  KOHCTPYKLIH  MHpH  JUHAMIYHHUX
HaBaHTaXXCHHSIX. Buau AuHaMIYHMX HaBaHTa)KeHb. BiIbHI Ta BUMYIIIEHI KOJWMBAHHS MPY>KHUX
cucteM. /[ucunaTUBHI BIACTUBOCTI KOHCTPYKIIN Ta ypaXyBaHHS MPH PO3paxyHKY HUHAMIUHUX
HaBaHTaxXeHb. OCOOIMBOCTI PO3PaxXyHKy KOHCTPYKIIII Ha celicMiuHl i

4.8.  Bubip po3paxyHkoBux cxeMm. OCHOBH pO3paxyHKy OyaiBEeIbHUX KOHCTPYKIIH 13
3acTocyBaHHAM BIM texHomoriid. YucmoBi MeToau. MeToj KiHIIEBOTO €JIeMEHTYTa HOTro 3B'SI30K
3 KJIACHYHUMHU MeETOoJaMu OyaiBenbHOI MexaHiku. OCHOBH ONTHUMAIBHOTO IPOEKTYBaHHS
KoHCTpyKUi. Kpurepii onTumizamii, 3MIHHI NpOEKTyBaHHS. MeToau po3B'si3aHHA 3adad
ONTUMAJILHOTO POEKTYBAHHSI.

5. 3aBaaHHA Ta MeTOM eKCIePUMEHTAJBHUX J0CTiIIKeHb KOHCTPYKIIil.

5.1. 3aBmaHHSA eKCHEpUMEHTAIBHUX JdociipkeHb. CydacHI METOAW JOCHTIIKCHb.
[Ipunagm Ta mMpUCTOCYBAaHHS IS CTATMYHUX Ta AMHAMIYHUX BUIpPOOyBaHb. CxeMH Ta 3acoOu
HAaBaHTaXXEHb.

5.2. Meronuka TPOBEACHHS MOJAEIBHUX Ta HATYpHUX eKkcrepuMeHTiB. OCHOBHI
MOJIOXKEHHS Teopii momiObHocti. Bubip Macmraby Ta Marepiamy wmogneneid. IlnanyBaHHS
eKCIIepUMeHTy. BiloMoCTi 100 MaTeMaTHUYyHOro amapatry OOpOOKM eKCHEPUMEHTAIbHUX
JAHUX.

6. BbyaiBai Ta cnopyam.

6.1. IIpoekTtyBaHHs enemMeHTIB OyxiBenb. banku, kononu, dhepmu, iXHi AeTali Ta By3JIH
CHOJTYYCHHS.

6.2. KapkacHni OyniBii pizHoro npusHadeHHs. KoMoHoBKa kapkaciB Ta iX po3paxyHOK.
3a0e3neueHHs1 KOPCTKOCTI OyxaiBenb. B's31 Ta ix npusHaueHHsa. OcoOIUBOCTI pO3paxyHKY
OyaiBenb 3 ypaXyBaHHSM iX MPOCTOPOBHUX KOPCTKOCTEH.

6.3. baratomoBepxoBi OynaiBni. KoHCTpykTHBHI cxemu. Po3paxyHOK Ta KOHCTPYIOBaHHS
niapparm sxkopctkocTi. KOHCTpyKIli, po3paxyHKOBI CXE€MHU Ta PO3PaxXyHOK Sifiep >KOPCTKOCTI.
Po3paxyHOK eneMeHTIB 0araTormoBepXOBHX OyAiBeNlb B 3aJEXKHOCTI BiJl TNPUHHATOrO
KOHCTPYKTHBHOTO PILIICHHS Ta METO/IIB 3BE/ICHHSI.

6.4. BenuxonponaboTHI KOHCTpyKIii. OCOOJMBOCTI KOMIIOHOBKH Oy/iBeIbh BETUKHUX
npoiboTiB. banouHi, pamHi, apoyHi, BUCS4l, MEMOpaHHI KOHCTPYKIii. OCHOBUPO3PAXYHKY Ta
KOHCTPYIOBaHHS.

6.5. CtepxHeBI Ta TOHKOCTIHHI TPOCTOPOBI KOHCTPYKIii. CTpPyKTypH, KyIIOJH,
CKJICTIIHHS 000JI0HKU. Buu 000710HOK, 0COOIUBOCTI IXHBOTO (DOPMOYTBOPEHHSI T4 PO3PAXYHKY.
Hanpy>xeHunii cTan TOHKOCTIHHIX 000JIOHOK.

6.6. PesepByapm Ta cuminocu. Tumm, ocHOBHI cxemu. HaBantaxeHHs Ta mii.
BukopuctanHsi momnepeiHbOro HAmpyKeHHs. 3a0e3NeueHHs TPIIMHOCTIMKOCTI  CTIHOK
3113006 TOHHHUX CUJIOCIB 1 pe3epByapiB. Po3paxyHoxk.

6.7. Bucotni cnopyau (nmmapi, Oamrrtu, Mautu TOmIO). HaBaHTaxeHHs, MO AIFOTh Ha
BUCOTHI CHOpYAM Ta iX pO3paxyHKOBi moeaHaHHs. OCOOIMBOCTI pO3paxyHKY TakKuX CHOPYI,
3a0e3MeueHHss JKOPCTKOCTI, KOHCTPYIOBaHHs. 3aili300€TOHHI (yHIAMEHTH TMiJ CHOPYIU
0aITOBOrO THUITY.

6.8. Mera Ta 3amadi TONEPETHHOTO HAIMPYXKEHHSA. PO3paxyHOK TMOMEepeTHbO-



HanpyXeHUX KOHCTpyKi. Crnocobu 31iicHeHHs mnonepeaHboro HampyxkeHHs. [lryune
pETyIIOBaHHS 3YCHIIb B CUCTEMI.

6.9. TpyboOeToHHI KOHCTpyKIii. OCHOBHI TIOJIOKEHHS POOOTH Ta PO3PaXxyHKY
TpyOOOCTOHHMX €JIEMEHTIB Ha Pi3HI HaBaHTaXEHHs. I[IpoekTyBaHHA Ta BUTOTOBIICHHS
KOHCTPYKIIIH 13 CTAJIbHUX TPYO, 110 3aII0BHEH1 OETOHOM.

6.10. Ilnuthi pyrnamenTn. KoHCTpYKTHBHI pilieHHs, CIOCOOM apMyBaHHS, MaTepia.
MeTtonu po3paxyHKy IIIMTHUX (QYHAAMEHTIB.

6.11. TlpoektyBaHHs Oy/iBeJb B OCOOJMBHX yMOBax. BuOip KOHCTPYKTHBHUX CXEM
OyAiBenb Ta COPYA, AKl OYJyIOThCS Ha MPOCAJHUX IPYHTaX Ta MIAPOOIECHUX TEPUTOPISIX.

6.12. Buan nedopmMoBaHUX BIUIMBIB, PO3PAaXYHKOBI CXEMH, KOHCTPYKTHBHI pIIIEHHS.
Oco0auBOCTI po3paxyHKy KOHCTPYKIIIH, 110 MiAA0ThCs i HU3bKUX a00 BUCOKUX TEMIIEpATYp.
@®opMyBaHHS pO3paXyHKOBHX CXEM IIPU PO3PAaXyHKY Ha celicMivyHi A1i. KOHCTpYyKTUBHI pillIeHHS
OymiBelb, O OYIYIOThCS BCEHCMIYHMX pailoHaX.

6.13. PexoHctpykiiss Ta BinOymoBa OyaiBenb (cmopyn). OcoOIMBOCTI OOCTEKEHHS
KOHCTPYKILIH, iXHI nepepaxyHku. UMHHUKY, 10 BUKIMKAIOTh HEOOXIAHICTh PEKOHCTPYKIIi abo
MOCWJICHHST KOHCTpYKIiK. Kimacudikaris aedekTiB KOHCTPYKIIH, OIlIHKa iXHBOT'O TEXHIYHOTO
cTaHy. MeToiu peKOHCTPYKIIii, 110 OB’ s3aH1 31 3MiHOI0 KOHCTPYKTUBHOI CXEMH Ta TTOCUIICHHSIM
OKpPEMUX E€JIIEMEHTIB.

6.14. OcHOBM €KOHOMIKM TPOEKTYBaHHS OyIiBeNbHUX  KOHCTpYKIii. [msaxu
BJOCKOHAJIEHHS KOHCTPYKTMBHUX pillleHb. BpaxyBaHHsS 0cCOOIMBOCTEH BHTOTOBJICHHA Ta
MOHTaKy KOHCTPYKI1{ MIpH NpoekTyBaHHI1. CTPYKTypa BapTOCTI KOHCTPYKIIIH

6.15. [IpobmeMn OXOpPOHHM HABKOJHWIITHBOTO CEPEIOBHINA Ta 1HIII €KOJIOTIYHI MUTaHHS,
10 BUPIIIYIOTHCS MPU MPOEKTYBAHHI.



PO3/ILI 2
BYJIBEJILHI MATEPIAJIV TA BUPOBH

1. 3arajabHi MoJIO:KeHHS.

1.1. CydacHi HanpsIMKH HAyKOBO-TEXHIYHOTO MPOrpecy B OyAiBeTbHOMyMaTepiaJo3HaBCTBI.
1.2. TIpoGiemMu CHPOBHHHUX PECypCiB i OyaiBEIbHUX MaTepiaiB.

1.3. BnpoBamkeHHS €HEprooma HuX, 0e3BiIX0JHIX, HU3bKOBYTJICIIEBUX TEXHOJOTIN Y
BUPOOHUIITBO OY/IBEIHHUX MaTepialliB.

1.4. EdexTuBH1 OyaiBeabHI MaTepiaiu.

1.5. TIporHo3yBaHHS BIAaCTUBOCTEH MaTepialiB, iX MOBOIKCHHS B KOHCTPYKIISX 3
ypaxyBaHHIM CKJIaay 1 CTPYKTYpH.

1.6. IlpuHIIMTIN CTBOPEHHS HOBUX MAaTEpiaiB i3 3aJIaHOI0 CTPYKTYPOIO TaBJIACTUBOCTSIMH.

2. ®i3uKo-XiMiuHi Ta TEXHOJIOTiYHi OCHOBH CTBOPEHHS IITYYHHUX OyAiBeJbHHUX

MarepiaJis.

2.1. TloHATTA CTPYKTypH MaTepiamiB, 3B'I30K BJIACTUBOCTEH 3 OyI0BOIO, XIMIYHUM 1
MIHEpAJIOTIYHUM CKJIaJ0M.

2.2. 3akOHOMIPHOCTI  (pI3UKO-XIMIYHMX MPOLECIB CTPYKTYPOYTBOPEHHsI (QOpMyBaHHS Ta
pyWHYBaHHS MaTepiaiB.

2.3. OCHOBHI TPHUHIMIM aHAai3y 1 MPOEKTYBaHHS, OINTUMI3allii MPOIECIiB B TEXHOJOTII
OyIiBEeJIbHMX MaTepialiB.

3. Kepamiuni Mmatepianu i BupoOu.

3.1. Knacudpikanis kepamiyHUX MaTepiaiiiB 1 BUpOOIB.

3.2. ®i3uK0-XiMIYHI MPOIIECH, IO CYNPOBOKYIOTH BUPOOHHUIITBO KEPAMIKH.

3.3. OcHOBU TEXHOJIOTIi Ta BIACTUBOCTI OOJMIIOBAIBHUX, MOKPIBEIFHUX MaTepiaiiB Ta BUPOOiB
CIELIAIbHOTO MPU3HAYEHHS.

3.4. OCHOBHU TEXHOJIOTIi Ta BIACTUBOCTI BUCOKOS(EKTHBHUX KEpaMiuHUX CTIHOBUX BUPOOIB.

4. HeopraHiuHi B’sizKy4i pe4oBMHH.

4.1. Knacudikariis Ta OCHOBHI BJaCTHBOCTI MiHEPAIbHHX B’ SKYUYHUX PEYOBHH.

4.2. TloBiTpsiH1 B’SIKy4l PEUOBUHHU.

4.3. T'igpaBnivni B sSKydl pEHOBHUHHU.

4.4. TloptnananeMmenT. OCOOIMBOCTI TEXHOJOT1] OTPUMAaHHS.

4.5. BnacTuBOCTI MOPTIAHALIEMEHTY.

4.6. Pi3HOBUIM MOPTIAH/IIEMEHTY.

4.7. ®i3uKo-XiMIUHI OCHOBH TiJpaTarllii Ta TBepIHEHHS.

4.8. CremianbHi IIEMEHTH: TIIMHO3EMHCTHHA, PO3IIUPIOBaIbHI 1 0€3ycalKOBi 1IEMEHTH,
HanpyXyBaJIbHUN LIEMEHT.

4.9. Oco0auBi BUIM IIEMEHTIB: JTY>KHI [IEMEHTH, KPEMHIHOPTraHiyHi B sDKy4dl CUCTEMH.
4.10. CynbdartocTiiiki IeMEHTH

4.11. OcHOBHI HampsIMKW MiJBUIIEHHS €(QEKTUBHOCTI BUPOOHHUIITBA 1 BUKOPUCTAHHS
B’SKY4YUX PEYOBHH.

5. OpraniuHi B’si2ky4i peyoBMHHM i MaTepiajiu HA iX OCHOBI.

5.1. CydacHi BUMOTH 0 JOPOXKHIX O1ITyMiB, ac(halbTOOCTOHIB Ta aHAJI3 peareHTIB I iX
MoaudiKkarii.

5.2. Tlonimepna moaudikaiis 6iTymiB Ta achaabTOOETOHIB.



5.3. MexaHi3MHu BIUTMBY are3iiHuX J00aBOK Ha OCHOBI MIOBEPXHEBO-aKTHUBHUX PEYOBHH Ha
CTPYKTYPY 1 BIacTUBOCTI OiTyMiB Ta acambTOOETOHIB.

5.4. Moaudikarris 6iTymiB Ta acaabTOOCTOHIB eHEpro30epiralouruMu J00aBKaMH.

5.5. Moaudikauisg 6iTymiB Ta acPabTOOETOHIB KOMILIEKCAMH JOOABOK.

5.6. Ckiaz Ta CTpyKTypa IiedeHeBO-MaCTUKOBOTO ac(haibTOOETOHY.

5.7. Jlutuii rapsuuit achaabTOOCTOH BUCOKOSKICHUN MaTepiall sl TOKPUTTIB MOCTOBUX CIIOPYI.

5.8. OcobmmBocTi 3acTOCYBaHHS eMOKCHAC(HATBTOOCTOHY.

5.9. OcobauBocTi KOMOakT-acPanbTy 1 KOMOIHOBAHUX JOPOKHIX MMOKPUTTIB.

5.10. Xomnoani acdanbToOeTOHHI cyMmiti Ta achaabToOETOHH HA iX OCHOBI.

5.11. Terum acdanpToOeTOHHI cyMir Ta acPaabTOOETOHN Ha iX OCHOBI.

5.12. ApmyBanHs achabTOOCTOHHUX IIIAPIB CTAICBUMHU CITKAMHU Ta TEOCHHTETHKAMH.

5.13. TexHOOTrIi XOJIOIHOTO Ta TapsIY0T0 PECANKITIHTY TOPOKHBOTO OJIATY.

5.14. Matepianu Ta TEXHOJOTII Il peMOHTY ac(halbTOOETOHHUX MOKPHUTTIB.

6. MaTepia;iu Ha OCHOBi MiHepaJbLHUX B’ SKYYHX

6.1. Knacudikariis 6eToHIB 3a IpU3HAYEHHSIM, CEPEIHBOIO0 I'YCTUHOIO, BUJIOM B’ SDKYYHX Ta
3aIOBHIOBAYiB

6.2. Ponb koOMIOHEHTIB O€TOHY B (hOpMyBaHHI HOTO BIIACTUBOCTEH.

6.3. XiMiuHi 100aBKH O OCTOHHOI CyMIIITi.

6.4. BracTuBOCTI OETOHHOI CYMIIIIi.

6.5. MeToau ynpaBIliHHS MPOIECOM CTPYKTYPOYTBOPEHHS OETOHY.

6.6. ®i3uuHI BIaCTUBOCTI OCTOHY.

6.7. Kopo3ist 6eTony i ciocoOu HOTo 3aXUCTy BiJl KOPO3ii.

6.8. Busnauenns cknany 6etony. KoHTponb sikocTi OeTOHY.

6.9. Ilnsaxu eKOHOMIi IIEMEHTY B OCTOHI.

6.10. Pi3HOBUIM JIETKMX OCTOHIB, OCOOJMBOCTI TEXHOJIOTIi MPUTOTYBAHHS 1 YIITIJTbHEHHS.

6.11. Xapocriiiki 6eToHH.

6.12. I'inporexHiyHi 6€TOHU.

6.13. betonu nms 3aXUCTy BiJl paliloaKTUBHOI'O BUIPOMIHIOBAHHS.

6.14. Knacudikarist OyaiBenbHUX po3unHiB. OCOOIUBOCTI X CKIIAIIB.

6.15. beToHn HOBOTO MOKOJIHHS (CaMOYIIUIbHIOBATBHIHI, BHCOKO(YHKITIOHATBLHUH).

6.16. JlopoxH1 IeMEHTOOETOHHU.

6.17. OCHOBHI XapaKTEepPUCTUKU BUX1THUX MaTepiajiB A TOPOKHIX IEMEHTOOCTOHIB.

6.18. YkouyBaHuii 6€TOH 17151 JOPOKHBOTO OYAIBHUIITBA.

6.19. PecypcooimaaHi TeXHOIOTil OTpruMaHHs OETOHIB

7. 30ipHi 0eTOHHI i 32J1i300eTOHHI KOHCTPYKILii.

7.1. OcHOBHI BUM OETOHHHUX 1 32113006 TOHHUX KOHCTPYKIIiH.

7.2. 3aranbH1 OPUHLKIHU 1 cCIOCOOU BUPOOHHUIITBA 3aJ11300€ TOHHUX BUPOOiB.

7.3. Oco0mmBOCTI TeXHOJIOTIi BUPOOIB 1 KOHCTPYKIIM 3 HI3APIOBATOr0, CUIIKATHOIO 11HIIUX
CrieliaJIbHUX BUJIIB OCTOHY.

7.4. 1llnsxu BIOCKOHAJIEHHS BUPOOHUIITBA OCTOHHMX 1 3a11300€TOHHUX KOHCTPYKIIIHM 1BUPOOIB.

8. Temuoizoasiuiiini maTepiajiu.
8.1. Kuacudikaris Teruioi3oisaidHux MarepianiB. BuMorn 10 Teroi3omsiiiHuxmaTepiais.
8.2.  Temioi3ousIiiiHi MaTepiajii Ha OCHOBI IPUPOTHOT CHPOBUHH.



PO3JILI 3
BEHTHWJISILISL, OCBITJIEHHS TA TEIIJIOTA3OIMIOCTAYAHHSA

3.1. MikpokJimar

3.1.1. BB ¢akTopiB HABKOJIMIITHEOTO CEPEIOBHIIA Ha 30POB’ S JIFOAUHH.

3.1.2. Metoau nocimkeHns GpakTopiB BAPOOHHYOIO CEPEIOBHUIIIA.

3.1.3. Micrie Ta 3HaUYEHHST HOPMYBAHHS B TITi€HIYHIN HAYIlI TA CAaHITAPHIN MPAKTHII.
3.1.4. MikpoxmiMaT Ta BILIUB HOTO MapaMeTpiB Ha OPraHi3M JIOAUHH.

3.1.5. TemnooOMiH JOACEKOTO OPraHizMmy.

3.1.6. OcHOBHI 3aKOHOMIPHOCTI Ta KpUTEPil OLIHKKM TEIUIOBOIO CTaHy IIIOAWHU MPUPIZHUX
PIBHSX Ta CITIBBIIHOMIEHHSIX MIKPOKITIMATHYHUX (PaKTOPIB.

3.1.7. Mereopororiuhi Ta caHiTapHO-TIiri€EHIYHI TApAMETPU MIKPOKITIMATY.

3.1.8. Mocsaruennst koMmpopTHUX abO TOMYCTUMHX YMOB MiKPOKIIMATY.

3.1.9. IligBuIIEeHHS BUMOT 0 MIKPOKIIMATY B IPUMIIIEHHI.

3.1.10. INepcrexkTrBy MOKpAIIEHHS KIIMATHYHUX [1aPAMETPIB.

3.2. AepoauHaMika BeHTHJISIII.

3.2.1. Po3aya moBiTps B IPUMIILIEHHSX, CXEMH IIOBITPOPO3IOILITY.

3.2.2. Knacuoikarist CTpyMHH, 3aKOHOMIPHOCTI iX PO3ITOBCIOIKEHHS.

3.2.3. CrpymuHH, 1110 HACTUIIAIOTHCS HA IMOPCTKY MOBEPXHIO; CTPYMUHH, [IIOBUTIKAIOTH B
0OMEKEHHH MPOCTIp.

3.2.4. OcobmuBoCTi po3aadi MOBITPs B MPUMIIIEHHSX 31 3HAYHUM ITOBITPOOOMIHOM.
3.2.5. B3aemoist CTpyMuH, BpaxyBaHHs 11 IIPH PO3PaxyHKY MOBITPOPO3MOILITY.

3.2.6. I3oTepMiuHi Ta HEi30TEPMiUHI CTPYMUHH.

3.2.7. BigbHI KOHBEKTHBHI CTPYMUHH HaJl HATPITUMH TIOBEPXHAMH.

3.2.8. Pyx cTpyMHH B 3HaYHOMY TOBITPSIHOMY HOTOIT.

3.2.9. Po3mouin NOBITPs B MPUMIIIEHHAX 3 BUKOPUCTAHHAM €(EKTY B3a€EMOiICTPYMHUH.
3.2.10. Po3moin moBiTps B MPUMIIIEHHSX MOBITPO3aKPYUYIOUUMH TPHCTPOSIMU Ta 1X
PO3paxyHOK.

3.2.11. 3akpydeHi CTpyMHHH, PO3paxyHOK 3aKPYUYEHHX CTPYMHH.

3.2.12. OcHOBHI TUIIH TTOBITPOPO3AAIOYMX IPUCTPOIB, IX XaPAKTEPUCTUKH.

3.2.13. Po3nava moBiTps A0JATKOBO TYpOY/Ii30BAaHUMHM MPUILIMBHUMHU CTPYMHHAMH, 1X
PO3paxyHOK.

3.2.14.Po3aua moBIiTPs TaMiHAPHUMHE CTPYMHUHAMH.

3.2.15. XapakrepucTiKa acporHaMiKi OyJIWHKIB. AeporuHaMivHi KOe]illieHTH.
3.2.16. MozenoBaHHs POIIECiB 0OTIKaHHS.

3.3. BenTmiasuist

3.3.1.Criocobu Ta cXeMH BEHTHIIALT IPUMIIIEHb.

3.3.2. OCHOBHI IIKIITHBOCTI Ta iX JpKepera.

3.3.3. Po3paxyHOK MOBITPOOOMiHY, KPaTHICTh TIOBITPOOOMIHY, MOBITPSHUN GalaHCOYIMHKY.

3.3.4. TlpumiuBHiI Ta BUTSDKHI TPUCTPOI, OOIPYHTYBAHHS X KUTBKOCTI Ta OMTHMATBHIMICI
BCTaHOBJICHHSI.

3.3.5. 3a6ip 30BHIMHBOrO MOBITPsI, HOr0 OYHMILNECHHS Ta 00pOOKAa B MPHUILTUBHUXIIPHCTPOSX.
3.3.6. OcobmBOCTI BIIAIITYBAaHHS BEHTHISLIHHIX BUKH/IIB.

3.3.7. |-d giarpama BOJIOroro moitpsi, ii BAKOPUCTAHHS IIPH PO3PaXyHKY IIPOLECIBOOPOOKH
MOBITPSI.

3.3.8. MicueBa BeHTHIALS, BUAY 1 TUIIN.



3.3.9. Aepaliis npuMilIeHb, PO3PaXYHOK.

3.3.10. TemnonoBiTpsiHuMii GaaHC MPUMIICHB.

3.3.11. ITueBMOTpaHCIOPT Ta acmipailis, KOHCTPYKIIIi Ta pO3paxyHOK.

3.3.12. KoncTrpykiii MiCeBUX BiJICMOKTYBaYiB Ta X pO3paxyHOK.

3.3.13. BukopucTaHHs Ta pO3paxyHOK HOBITPSIHUX 3aBiC, IX KOHCTPYKIIII.

3.3.14. AxTrBOBaHA BEHTHJIALIS, PO3PAXYHOK Ta MEPCIEKTHBH PO3BUTKY.

3.3.15. AsapiiiHa BeHTHJISALIISL, BAMOTH Ta PO3PaXyHOK.

3.3.16. BukopucTaHHS €KEKTOPIB Y BEHTHISAIIMHIX CHCTEMAX.

3.3.17. Ocob6auBOCTI BEHTUIALIl NPOMMCIOBHX IIPUMIIIEHs 31 3HAYHMMH BHILICHHIMH
HIKITMBOCTEH. MeToau BU3HAYEHHS BU/IIB IIKIJIMBOCTEN Ta iX KUIBKOCTI y MOBITPI.
3.3.18. MeToau 3HEMIKOIKEHHS TEXHOJIOTIYHUX Ta BEHTUISAIIMHIUX BUKHUIIB.

3.4. OcBiTnenns

3.4.1. BB OCBITJIEHHS Ha 340POB’s i mpane3aaTHicTh ToAUHU. ['irieHiydi BUMOTU 10
OCBITJICHHS.

3.4.2. HeGe3meuHi i mikiuuBi (hakTopu, MOB’sI3aHi 3 OCBITIEHHSIM.

3.4.3. OCHOBHI CBITJIOTEXHIYHI TOHATTS Ta OJWHHILII.

3.4.4. Txxepena ocBiTiicHHS. METOIUKYM BUBYEHHS 1 OLIHKH TIPUPOJIHOTO Ta IITYYHOTO
OCBITJICHHS.

3.4.5. ®akropw, sKi BIUIMBAIOTH HAa BUOIP CHCTEMH IITYYHOTO OCBIiTIEHHs. Oxapakrepusyire

MITy4YHE OCBITJICHHS] BUPOOHUUNX MPUMIIIEHb, HOPMYBaHHs, XapaKTePHUCTUKN BUMIPIOBaHHSI

3.4.6. OcHOBHI BUMOTH 10 BUPOOHUYOTO OCBITIEHHS. Brau BUPOOHUYOIO OCBITICHHSL.

3.4.7. KoHTpoJb OCBITJIEHHS 1 EKCIUTyaTallisi OCBITIIOBAIBHUX YCTAHOBOK.

3.4.8. PoGoue Ta aBapiiiHe OCBITJIEHHs, €BaKyalliiiHe OCBITJICHHS, OXOPOHHE OCBITJIEHHS,

YEeproBe OCBITIICHHS.

3.5. Onajenusn

3.5.1. BusHaueHHs TemioBTpar OyJanHKY.

3.5.2. XapakrepucTrka TEIIOHOCITB, 110 BUKOPHCTOBYIOTHCS B CHCTEMAX OTTaIEHHS.

3.5.3. Pi3HOBHIH CHCTEM OMAJICHHS.

3.5.4. Cxemu LEeHTpalbHUX CHUCTEM BOISHOrO omnajeHHs. ['ixpaBmiuHuii po3paxyHOK
TpYyOONPOBO/IIB CUCTEM BOASHOTO OMAJICHHS.

355, Buam 1 KOHCTPYKISI  HarpiBaJbHUX  MNpWIadiB. Po3paxyHOK  MOBEpXHi
HarpiBaJbHUX MPUIIAJIB.

3.5.6. TlpueananHs CHCTEM BOASHOIO OMAIECHHS 10 TEIJIOBHX MEPEIK.

3.5.7. Knacudikartist eJIEKTPHYHOTO OTIAJICHHS.

3.5.8. OcobmBOCTI pO3paxyHKY EICKTPUIHOTO OMAJICHHSI IPSIMOT JIii.

3.5.9. Enexrpuuna kabeapHA CHCTEMA OMAICHHS 3 TEIUIOAKYMYJISIII€F0.

3.5.10. Kom6iHOBaHi cuCTEMH ONaICHHSL.

3.5.11. TasoBe omanenns. Buau Ta kinacudikamis Ta30BOro OmNaleHHsA. [ a30Bi
HagbHUKU. PO3paxyHOK ra30BOro OmaieHHSI.

3.9.12. Cucremu MOBITPSHOTrO OMaJeHHS; 00JACTh 3aCTOCYBAHHS Ta OCOOIMUBOCTI
PO3paxyHKY.

3.5.13. Cucremu mapoBOro OMaJCHHS HU3BKOrO TUCKY. CHCTEMH MapoBOTO OMAJEHHS
BHCOKOT'O THUCKY.

3.5.14. TTaHenpHO-TIPOMEHEBE OTIAJICHHS.



3.6.Tensionocrayanust

3.6.1. TIpuHnmnoBi  TEmIOBI CXeMH  €JEKTPOCTAHIIA 10 KOHAEHCIHHOMY  Ta
TerogikalifHOMY peKuMax.

3.6.2. Ipunimmnosi rertosi cxemu Mini TEL].

3.6.3. Cxem# miIKIIOYCHHS CHCTEM OMAIICHHS Ta BEHTHJIALII 10 TEIUTOBUX MEPEX(BOISHUX Ta
MIapOBUX).

3.6.4. Cucremu 300py Ta MOBEPHEHHS KOHJCHCATY, MiaOip OONaIHAHHSA KOHICHCATO-30ipHIX
YCTaHOBOK.

3.6.5. CxeMu mpueTHAHHS CHCTEM TapsA4oro BOAOIMOCTAYaHHS 0 BOASHUX TEIUIOBUXMEPEK.
3.6.6. PerymoBaHHs TEIIOBOIO HABAHTAXKEHHS.

3.7.T'a3onocTayaHHs
3.7.1. Toproui rasu, MO BUKOPHCTOBYIOTHCS B Ta30MOCTAYaHHI.
3.7.2. BugoOyBaHHS IPHUPOAHOIO rasy.
3.7.3. OrpuMaHHs 3piIPKCHHX Ta ITYYHHX Ta3iB.
3.7.4. TliaroroBka roproymMx Ta3iB J0O TPAHCIIOPTYBAHHS: OYMIIEHHS, OCYIICHHS,
0JIopH3allisl.
3.7.5. TpaHcHopTyBaHHS IIPUPOIHOTO Ta 3PiPKEHOTO Ta3iB.
3.7.6. Tlig3emHe 30epiraHHs TOPIOYKX Ta3iB.
3.7.7. MichbKi cucTeMu ra3onocrayanus; obajaHaH s, TpyOu, apMarypa.
3.7.8. OcHoBHe O0OnagHaHHA Ta MNPU3HAYEHHsS  Ta30pPEryIsATOPHUX  IIYHKTIB  Ta
YCTaHOBOK. BUiM peryisTopiB TUCKY Ta BUMOTH JI0 iX BCTAHOBJICHHSL.
3.7.9. Bumoru 10 IpUMIiI€Hb, B IKUX BCTAHOBIIIOETHCS Ta30BUKOPHCTOBYIOUEO0IaIHAHHSI.
3.7.10. Bumor# 10 cCHCTEMH TUMOBIIBEIEHHS TIPOAYKTIB CITATIOBAHHS TOPIOYHX Ta3iB.
3.7.11. OcHoBHi KaTeropii CII0KMBaviB i METOIU PO3PAXyHKY ITOTPED rasy.

3.7.12. HopMu CHOXHMBaHHS TOPIOYOro rasy. PO3paxyHOK pidHHX MOTpe® rasy HaceleHUMHU
IYHKTaMH.

3.7.13. TigpaBniuduii pO3paxyHOK KiIBIIEBUX TA30MPOBOJIB BHCOKOTO (CEPEIHBOTO)TUCKY Y
aBapiiHUX Ta HOPMAJIbHUX PEKUMAX.

3.7.14. TigpaBniuHuii po3paxyHOK KiJIBIIEBMX T'a30MPOBOJIB HHU3BKOTO THUCKY

3.7.15. Cnoco0u crnamoBaHHs Tasy.

3.7.16. Cra6inizaris mpouecy ropidHs.

3.7.17. T'a30Bi MaNbHUKH, iX OCHOBHI TEXHIYHI XapaKTEPUCTUKH Ta KIIacU(iKaIris.

3.7.18. Cxemu mpoOMHCIIOBUX CHCTEM I'a30MOCTaYaHHs, X BUOIP Ta OOTPYHTYBaHHSI.



PO3/ILII 4
TIZIPABJIIKA TA TH)KEHEPHA TIIPOJIOT IS

4.1.1. BnacTuBOCTI piauH 1ra3iB

4.1.2. Tlutoma mMaca i TUTOMA Bara piJivH.

4.1.3. Ilutoma maca rasis. PiBusiuus Knaneitpona-Menaeneena.
4.1.4. TemnepatypHe pO3IIUPEHHS, 00'€MHE CTUCHCHHS PiIHH.
4.1.5. KinemaTu4Ha i TMHaMI4Ha B’ SI3KICTh PIAUH 1 Ta3iB.

4.1.6. Ilpunamy s BUMIpIOBaHHS MMATOMOT MacH Ta TUTOMO] Barw.
4.1.7. Tlpunamy s BUMipIOBaHHS B’ SI3KOCTI.

4.2. TinpocraTuka
4.2.1. Cumm, sSKi Iif0Th B piauHi. ['iqpocTaTHUHUNA THCK Ta HOTO BIACTUBOCTI.
4.2.2. JludepeHnuianbHi piBHIHHS piBHOBaru pianau Einepa.
4.2.3. OcHoBHe nudepeHIianbHe PiBHIHHS T1IPOCTaTHKH.
4.2.4. ExBinoreHIiaapHi TOBepxHi. BilbHA MOBEPXHS PiIUHU.
4.2.5. OcHOBHE PIBHSHHS TiAPOCTATHKH.
4.2.6. Tlpumagy 11 BUMIpIOBaHHS THCKY.
4.2.7. Cuna THCKY pIIMHH Ha IUIOCKI MOBepxHi. LleHTp THCKY.
4.2.8. Cuna THCKY piAMHU Ha KPUBOJIIHIHHI TTOBEPXHI.
4.2.9. 3akon Apximena. OCTifHICTb TITAaBaHHS TiJI.
4.2.10. BigHocHa piBHOBAra piJiiH MpH PiBHOIPHUCKOPECHOMY PYCi.
4.2.11. BigHocHa piBHOBAra piJiuH pu o0epTaIbHOMY PYCi.
4.2.12. BuxopucTaHHsS  3aKOHIB I'IpOCTaTUKHU B TexHill. HaitmpocTimi rigpasiiuHi
MEXaH13MH.

4.3. OCHOBH rigpoanHaAMiKH
4.3.1. OcHOBU KiHEMAaTHKH Ta TUHAMIKU PiAUH. Buau pyxy piauH.
4.3.2. OcHOBHI TeOpeMH KIHEMaTUKH PIAUH Ta ra3is.
4.3.3. PiBHSIHHS HEPO3PHUBHOCTI y PI3HUX (pOpMax 3amucy.
4.3.4. BuxpoBuii Ta 0e3BUXpOBUH (MOTEHIIATbHUI) PYXH.
4.3.5. JludepenuianbHi piBHSIHHS pyXy HEB’ sI3KO1 P1AMHH.
4.3.6. JludepenuianbHi piBHIHHS pyXy B’ si3ko1 pinuau (piBHssHHS Ha’e-Ctokca).
4.3.7. PiBHSHHS pyXy PiUH Y HAIIPYXCHHSX.
4.3.8. Inrerpan bepnymi.
4.3.9. PiBusaas bepnysuii 1y eneMeHTapHOI CTPYMUHKH PIAMHU.
4.3.10. PiBasuua  bepHymii nmias  HOTOKY peaibHOI PIAMHM 1 HOTO T€OMETPUYHE 1
CHEPreTUYHE TIIyMaueHHSI.
4.3.11. PiBusana bepHysi 471 HOTOKY CTHCIUBOI piAMHU (Ta3y).
4.3.12. Tlpuxnaad BUKOPUCTAHHS PIBHSHHS BepHymli B TEXHIIli.
4.3.13. ]JlBa pexxuMu pyXy PiJHH.

4.4. TigpaJjiuHi onopu
4.4.1. Bunu rigpaBiiqyHUX OTOPIB.
4.4.2. BTrpaTu Hamopy MO JOBXHHI PU JaMiHApHOMY PYCi.
4.4.3. TlouaTkoBa IUISHKA JJAMIHAPHOTO MOTOKY.
4.4.4, OcobauBOCTI TypOYJIECHTHOTO PEXHUMY Teuii.

4.4.5. CTaTUCTUYHI XapaKTEPUCTUKH TYPOYIEHTHOCTI.



4.4.6. PiBusanHus Peiinoinbca.
4.4.7. OcHOBHI rinote3u npo TypOyJeHTHI HAPYKCHHS.
4.4.8. Emopu mBHIKOCTI I TypOYJISHTHUX MOTOKIB y KPYTJIiil TpyOi.
4.4.9. Illopctkicts TpyO. EXBiBasIeHTHA MOPCTKICTb.
4.4.10. B’s3kuii (TamiHapHUIT) POMIAPOK Y TpyOax.
4.4.11. 3ownu rigpasmiunoro onopy. I'padix Hikypanze.
4.4.12. T'padiku i opmynu st Bu3HaueHHs KoedinienTa [apci.
4.4.13. MicueBi rifpaBIiyHi OMOpHU: OCHOBHI BUJIH, BTPATH HATIOPY.
4.4.14. Bu3HaueHHA BTpaT HAIOPY Ha PalTOBUX PO3IIMPEHHSX Ta 3BYKEHHSX.
4.4.15. ExcnepuMeHTallbHE BU3HAYEHHS KOE(IIIEHTIB MICIIEBOTO OIOPY.
4.4.16. BumiproBaHHS BUTPATH PIIUHU B TPYOOIPOBOIAX.
4.4.17. BigHOCHMI pyX TUIa 1 PIAMHU.
4.4.18. Omip tucky. Onip TepTs, MOrpaHUYHUH mIap.
4.4.19. JlwHaMiYHU{ TUCK PiJIMH 1 Ta3iB Ha CIIOPY/IH.

4.5. TigpaBjiuyHuii po3paxyHOK TPYyOONPOBITHUX CHCTEM
4.5.1. OcHOBHI TUIIU 33]1a4 HAa T1JIpaBIIYHUN PO3PAXYHOK TPYOOTIPOBO/IIB.
4.5.2. Po3paxyHOK Ta XapaKTepUCTUKA TPOCTOTO KOPOTKOTO TPYOOIIPOBOLY.
4.5.3. CudonHi TpyOONPOBOIH.
4.5.4. JloBri TpyOOTIPOBOIH.
4.5.5. TigpaBiaigyHUN pO3paxyHOK PO3TaTyKCHHX MEPEK.
4.5.6. IlpuHIUI po3paxyHKY KiJIbIIEBUX TPYOOIIPOBO/IIB.
4.5.7. TlocnimoBHe, TapajelibHE Ta PO3TalyXeHe 3'€THaHHS MPOCTHUX TPYOOIIPOBO/IIB.
4.5.8. Po3paxyHOK ra3orpoBo/iiB IPU MaJIMX Ta BETUKUX PI3HUISIX TUCKY.

4.6. BurtikaHHs piauH KPi3b 0TBOPH i HACATKHU
4.6.1. BurikaHHS piIMHU Kpi3b Majll Ta BEJHMKI OTBOPU MIPU MOCTIHHOMY Ta 3MIHHOMY
HaIopi.
4.6.2. KoeilieHTH MIBUAKOCTI, BUTPATH Ta CTUCHEHHS CTPYMEHSI.
4.6.3. BurikaHHS piguH Yepe3 OTBOPH 1 HACAIKH.
4.6.4. KoeoilieHTH BUTIKaHHS Yepe3 OTBOPH.
4.6.5. Buau nacankiB. KoedimieHTH BUTIKAHHSA Yepe3 HACATKH.
4.6.6. ButikaHHs piIUHU NpU 3MIHHOMY HaIopi.
4.6.7. BinbHI cTpyMeHI.
4.6.8. Burun nositpsHux ctpymeHiB. [loBiTpsHa 3aBica.
4.6.9. CuioBa B3a€MOJIisl CTPYMEHSI 1 TBEPAOI MEPEIIKOTH.

4.7. TigpaBjika HepiBHOMIPHHMX Ta HeCTAIOHAPHHUX MOTOKIB
4.7.1. OnHOBUMIpHHI HECTAllIOHAPHUH PYX.

4.7.2. T'ippaBniuHuii ynap y TpyOOIpoBoaax.

4.7.3. 3anobiranHs Ta "mom’ AKIIeHH" TipaBIidYHUX YIapiB.

4.7.4. Pyx piauHu B TpyOONpoOBOAax 31 3MIHHOIO MO JOBXXHHI MaCOIO.

4.8. TpyOompoBoau 3 MPUETHAHHIM Ta 3 PO3AAYCIO PITUHH IO IUIAXY.

4.9. CrenianbHi TUTaHHS 1HKEHEPHOI T'1IPABIIKH
4.9.1. PiBHOMIpHHIA pyX PiAMHU B BIAKPUTHUX PYCIIax.
4,9.2. Hopmanbha riaumOuHa. [IIBUAKICHI Ta BUTpAaTHI XapaKTEPUCTHKU IMOTOKIB Yy BIAKPUTHX
pyciax.



4.9.3. Po3paxyHOK TpyOONpOBO/IiB IPU PyCl HEOTHOPITHUX PiTUH.

4.9.4. Tigporpancnopt. [IyasmonpoBoiy, MyJIOMPOBOIH.

4.9.5. OcamxeHHs TBEpAUX YACTUHOK B piauHi. ['iApaBmiyHa KpYITHICTh YaCTHHKHU.
4.9.6. OcamxeHHS MOHOJIMCIIEPCHOI Ta MOJIIIUCIIEPCHOI 3aBHUCI.

4.10.Moae/iroBaHHS TiAPOAUHAMIYHHUX SIBUIIL
4.10.1. OcHOBH TipaBIIIYHOTO MOJICITFOBAHHS.
4.10.2. MaTtemaTu4He i ¢i3HuHE MOJICTIOBAHHS T1PABIIYHUX SBUIIL.
4.10.3. Kputepii rijpoauHaMigHO1 MO 11I0HOCTI.
4.10.4.MeTo po3MIpHOCTEH. T-TEOpeMa.
4.10.5.MonemntoBaHHs Te€Uill B HaIlipHUX TPYOOTIPOBOIAX.
4.10.6. MonenroBaHHS TeUill y BIAKPUTHX pycCliax.

4.11. InxenepHa rigpoJioris

411.1.
411.2.
4.11.3.
4.11.4.
4.115.
4.11.6.
411.7.
4.11.8.
4.11.9.

4.11.10.
411.11.

411.12.

4.11.13.

BosHi 06’ €kTH Ta iX T1ApOJIOTIYHUHN PEKUM, METOIU T1IPOJIOTIYHUX TOCITIIKCHb.
Kpyroo0ir Boau y mpupoi, BOAHI pecypcu YKpaiHu.
PiBHsiHHS ~ BogHOro  OamaHcy aig  BOAHMX  00°ekTiB.  [igposoris — pivok.
Mopdomnoris it MoppomeTpis piuku Ta ii Oacelny.
Piuka, 11 monuHa Ta piukoBa Mepexa.
JKuBneHHs Ta BOJHHI PEXHUM PiK, BOJHUM OajaHC OaceiHy pik.
Pyx Boau y piukax. Kinematuka piukoBoro nmotoky. [3otaxu.
[ppomnoriyHi po3paxyHKH CTOKY. Po3paxyHOK MakCMMajabHOTO CTOKY MaBOJKIB Ta
MOBEHEH MPU HEJTOCTATHOCTI HATYPHUX CIIOCTEPEIKEHb.
Metoaun moOyaoBH KpUBHX 3a0€3MEUYEHOCTI 3 BHU3HAUCHHSM MAaKCHMAJIbHOTO CTOKY:
METOJ MOMEHTIB; METOJI HAMOUTBIIIOT TPaBIOMO1I0HOCTI; METOJT KBAHTHJIIB.
Po3paxyHOK MakCHMajbHOTO CTOKY MaBOJKIB Ta MOBEHEW MpH BIJCYTHOCTI JAHHUX
HATypHUX CIIOCTEpeKeHb. MeTo U po3paxyHKIB MiHIMAJIBHOTO CTOKY.

Piune Ta ce30HHE perytoBaHHs CTOKY.
Meronu Ta 3aco0M BHUMIpIOBaHb TJIMOMH 1 PIBHIB BOJIM Ha piyKax Ta 1HIIMX
BOJIOMMAX.
Bu3HaueHHsST BUTpAT BOAM Y BIAKPUTHX pyciaxX 3 JOIMOMOTOK TiIpOMETPHYHOT
BEPTYIIKU Ta CTAHIaPTU30BAHUX BOJIO3JIUBIB.

["ippomorist 03ep Ta BOAOWM.



@®opMHU KOHTPOJIIO Ta KPUTEPii OLlIHIOBAHHS

OpranizyBaHHsl Ta NMPOBEIECHHS BCTYIHHUX BUIPOOYBaHb 10 aCHipaHTypH 3I1ACHIOETHCS
BinnoBigHo 10 IlpaBun mpuitomy no acmipantypu HamionanbHoro yHiBepcurteTy «JIbBiBChbka
TIOJIITEXHIKa» Y BiJIMOBIIHOMY POIIi.

Berynnmii icnut 31 cnenianbrocti G19 ByaiBHUITBO Ta UBIIbHA 1HXKEHEPIsT TPOBOAUTHCS
y THChMOBIA (opmi 3rifHO 3 OKpeMuM TpadikoM, SKHHA 3aTBEPUKYEThCS PexTopom
VYHiBepcUTETYy Ta ONPHIIIOTHIOETHCS Ha 1H(GOPMAIIHHOMY CTEHl BiIUIUTy JOKTOPAHTYpH Ta
acmipanTypu i o¢iuiiHoMy BeO-caldiTi YHIBEpCUTETY HE Mi3HilIe, HiK 3a 3 JHI JO MOYaTKy
NpUHOMY TOKYMEHTIB.

Ex3amenariiini Oij1eTH BCTYITHOTO iCTIUTY 31 crieniaiabHocTi G19 ByaiBHUITBO Ta IUBLIbHA
1mKeHepiss  (GopMyroTbesi B 00Cs31 mporpamMu piBHS BUIIOI OCBITH MaricTpa 31 CHeniaabHOCTI
G19 byxniBHHIITBO Ta NMBUIbHA 1HXKEHEpPis Ta 3aTBEPDKYIOTHCA Ha 3acigaHHi BueHoi pamm
HaBuanbHO-HayKOBOTO IHCTUTYTY OYyIIBHHUIITBA Ta 1H)KEHEPHUX CHCTEM.

PesynbpTati BCTymHOTO iCIUTY 31 CHEMIabHOCTI OLIHIOIOTHCS 3a 100-0ampHO0 MIKAJIOH0.

Ex3amenaniiinuii OUI€T BCTYNHOTO ICHHTY JO AacHipaHTypu 31 CHEMIaIbHOCTI
G19 ByaiBHANTBO Ta IUBLIBHA THXKEHEPIS MICTUTh

MUCHMOBY KOMIIOHCHTY 3 IT’SITH TUTaHb (1-2 mUTaHHS 3 KOXKHOTO PO3/LTY, KOXKHE 13 I’ ITH
IMUTaHb €K3aMEHAIIMHOr0 OljIeTa OIIHIETHCA MaKCUMaIbHO B 20 0ajiiB, MaKCHMaJIbHa 3arajibHa
KiTbKicTh OaiiB — 100 6amiB).

Kputepii oOIliHIOBaHHSI KOXXHOTO TUTaHHS BCTYMHOTO ICOHUTY 31 CHEHIaIbHOCTI
G19 ByniBHHMIITBO Ta IMBUIbHA 1HKEHEPIS € TAKUMMU:

Ominka «BigMinHo» (18-20 ©OamiB): BCTYHHHMK B acmipaHTypy O€3J0raHHO 3acBOIB
TEOPETUYHHI MaTepiajd IIOAO0 3MICTy NHTaHHS; CaMOCTIHO, TpPaMOTHO 1 TOCTiZOBHO 3
BUYEPITHOIO ITOBHOTOIO Bi/IMOBIB HA MUTAHHS; IECMOHCTPYE TIMOOKI Ta BCEOIYH1 3HAHHS, JIOTTYHO
OyIy€ BIIMOB1/Ib; BUCJIOBIIFOE CBOE CTABJICHHS JI0 THX YH 1HITUX MPOOJIEM; BMi€ BCTAaHOBITIOBATH
MPUYMHHO-HACIIIKOBI 3B'SI3KH, JIOT'YHO Ta OOTPYHTOBAaHO Oy/ayBaTH BUCHOBKH.

Ominka «mo0pe» (14-17 GaniB): BCTYMHHUK B acHipaHTypy A00Ope 3aCBOIB TEOPETUUHHIMA
MaTepiall moa0 3MICTy MUATAaHHS, apTYMEHTOBAHO BUKJIAZA€ HOT0; PO3KPUBAE OCHOBHUI 3MICT
MUTaHHS, J1a€ HETIOBHI BU3HAUEHHS MOHSATH, JOMYCKA€E HE3HAUHI MOPYIICHHS B MOCIIJOBHOCTI
BHUKJIAJICHHSI MaTepially Ta HETOYHOCTI MPH BHUKOPUCTaHHI HAYKOBUX TEPMIHIB, HEYITKO
(opMyIIIO€ BUCHOBKH, BHCIJIOBJIIOE CBOI MIPKYBaHHS ILIOJ0 TUX 4YM I1HIIMX MpoOiem, aie
MPUITYCKAETHCS EBHUX MOXUOOK Yy JIOTILI BUKJIALy TEOPETUYHOTO 3MICTY.

Ominka «3agoBiibHO» (10-13 GaiiB): BCTYNHUK B acIHipaHTypy B OCHOBHOMY 3aCBOIB
TEOPETUYHHM MaTepia 1010 3MICTY MUTAaHHS; PparMEeHTapHO PO3KPUBAE 3MICT MUTAHHS 1 Ma€e
JUIIE 3arajbHe MOro pO3yMIHHS; MPHU BIATBOPEHHI OCHOBHOI'O 3MICTY HHUTAaHHS JIOMYyCKae
CYTT€BI TOMHJIKH, HABOAWUTH MPOCTI MPHUKIIAAN, HENEPEKOHINBO BiAMOBIIAE, TUTYTA€E TOHSATTSL.

Ouinka «He3anoBUbHO» (0-9 GamiB): BCTYNHUK HE 3acCBOIB 3MICT NHUTAHHS, HE 3HAE
OCHOBHHUX HOTO TIOHSTh; J1a€ HETPABUIILHY BIAMOBIIH HA 3aTTUTAHHS.

BukonaHHs 3aBIaHb BCTYIMHOTO icmuTy 31 cnerianbHocTi G19 BymiBHUIITBO Ta MUBLIBHA
1HKeHepisl rnependadae HEOOX1IHICTh HEYXMWIBHOTO JOTPUMAHHA HOPM Ta MPaBUII aKaJeMIuyHOL
no0pouecHOCTI BiAnoBiaHO A0 [lonoxkeHHs npo akanemiuny noOpodecHicTh y HamioHaabHOMY
yHiBepcHuTeT! «JIbBiBChKa MOJITEXHIKAY. 3a MOPYIICHHS 3a3HAY€HIX HOPM Ta IPaBUJI BCTYITHUKU
B aCIipaHTypy NPUTATAIOTHCA 10 BIANOBIIAIBHOCTI 3T1HO 3 BUMOTaMU YHHHOT'O 3aKOHO/JaBCTBA.
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