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2. Mera ra 3aBAaHHs HaBqa.nrnoi Aucquu.niHu
O6tenr BrrBrreHufl
O6'err BuBrIeHHt - HaBaHTalKeHH.rr i nrouna laiqnicrr eneueHriB KoHcrpyrqii

riramnoro arapary B yMoBax eKcrrnyaraqii.
Ilpegrvrer BrrBrreHHfl
flpe4rvreroM BLTBueHH{ € cyracni MeroArr po3paxyHr<is ercuryaraqifinvx Ha-

BaHTalKeHb 1 AOB|OBFIHOCTI eJreMeHTlB ClrJrOBr{X KOHCTpyKTIILT JrlT€LrrbHr{X aIIapaTlB.

Mera HaBrIaHHfl
METOIO Kypcy e ni4roroBKa cneqianicris 4o nupirueHHr inxenepnvx saqa.r^

rlo po3paxyHKaM eKcrlJlyaraqifiHux HaBaHTax{eHb 3a upo$inerr,r rlrrroBoro nolrory i
-3aoe3rreqeHHlo [poeKTHofo pecypcy clrnoBol KoHcTpyKrIll nlT€rJrbHofo anapaTy.

3AAAqI Kypcy noJltralorb y Br4Br{euui cry,4eHTaMr.r Br4Mof Hopvr lroruoi
rlplaAarHocri, ra-nyseBux craHAaprie, uo4enefi ryp6yneHnrocri arwrocSepu, rr,rero4ie
po3paxyHrcis HanaHTalKeHb, gonroniuHocri peryn-flpHxx 3oH i soH KoHcrpyKrveHoi
HeperyJlspHocri cnrosoi KoHcrpyKqii sa npo$inerr,r rr4rroBoro rronbory, AorrycrlrMrirx
Harrpy)KeHb, rrlo sa6egne.ryrorb npoeKTHlrfr pecypc.

BI4BIIEHHTI Aanoi 4IacqunniHl4 rrepeA1auae, ulo cryAeHrr4 Bx(e noro4irorr
neo6xi4nLlMz 3HaHHxMLI i sNainHsrurr.r 3 Br{rqoi uareuarzxu, QiauKr{, olopy rrrarepia-
rin, reoperuqHoi i 6y4inenrnoi uexauiru, pospaxynrin na rraiqnicrb, aepoAzuarr,riru i
KoHcrpyKqii nirarin.

KoprnerenrHocri, nni na6yBarorbcq: 34arHicrb Ao a6crparrHoro Mr4cJreHHr,
auanisy i cuHresy. 3.qaruicrb BI4{BJIflTH, craBLrrvrra nupimynaru npo6levrn.34ar-
sicru AocriAxenussicru rpoBoAl4Tlt 4ocli4xeHHtr Ha ni4noni4nouy pinHi. 34aruicru Kpr4TurrHo ocMrrc-
JIIoBaTLI upo6neuz aeiaqifinoi ra paKerHo-rcocNri.rHoi rexnircu, y roMy .rucri na uexi
is cyuixnuvlu raJry3tMLI, iuxeHepHr{Mrl HayKaMLr, $isnroro, xinriero, erololiero,
exoHolrairoro. 3Aarnicu auani:ynau{ xapaKrepr4crr,rKr{ craHy arperarie aniaqifiHoi ra
paKerHo-robuiqnoi rexniru ra $arropu, rlo BrrJrr.rBarorb Ha Hr.rx.

O'rircynani pesy;rrrarl{ HaBrIaHHa: 34atricrb Ao MareMarr,rrrHoro ra rori.rHo-
ro MI40JI€HH{, 3HaHHt ocHoBHI4x noH{m, i4efr i vrerogie Syn4avreHTturbHr4x HayK Ta
eNIiHHx ix enxopllcroByBaua ni4 vac po:n'r3aHH{ KoHKperH}rx 3aBAanr; llorcHroBa-
rz cnoi pirueuua i ni4rpynrx ix npHfinxrrx $axinqxvr i HeSaxinrlrM B qcHifi i o4Hos-
na.{Hifi $opnri.

Ilpepercnisrru - n 4aHifi 4ncquunini upoAoBx{y€rbcr Br4BrrenHx rraiqnocri
KoHcrpyKqifi , lrarepianosuaecrBa ra aepoAr4Havri r<rz.

Ko penni3nrrl -Bl{KoprlcroBylorbc fl npv HarrucaHHi granrovrHoro np oeKTy.

B pesynrrari sacsoeHHt Kypcy " Cyuacri vrero4n po3paxyHrcin uiqnocri ania-
qifinux roucrpyrqifi"

cTyAeHT rroBrrHeH 3HaT[:
- BI4MorH Hopvr lrorHoi rpl4AarHocri noeirprHux cyAeH (lIC) qo Ao Br43HarreHHt
xoeSiqienryKoeq)rqreHry HaAllrHocrl rpu po3paxyHKax pecypcy roHcrpyxqii
- MeroALr QopnaynaHHrr napaMerpin nposinro rr4rroBofo rroJrbory,

HaAllLIHOCTl KOHcrpyKrIll,

- Ar4cKperHy MoAenr ryp6ylenrnocri aruoc$epa,



- MeroA SopvrynauHr rporpaMr4 BToMHLIX Burlpo6ynaHr asiallifiHoi xoHcrpyrqii,
- MeroA po3paxyHrcin nroururx HaBaHTaxeHb:a upo$ineM TLIrroBoro nonbory ra Mo-

Aennlo AlicKperHoi arlvroc S epnoi ryp6ynenuro cri,
- MeroALr po3paxyHrin 4onroniqnocri i pecypcy KoHcrpyKqii rpnna lirara 3a cneK-

TpoM BTOMHLTX HaBaHTaXteHb,

- MeroAtr po3paxyHrin 4onycrlrMlrx HanpyxeHb, Ir1o sa6esneuylorb npoemHzft pe-

cypc roncrpyrcqii.
rloBrrHelr nuriru BrrKoHyBiru :

- po3paxyHoK AoBroni.rHocri perympHr4x 3oH KpI4JIa lirara ro utlKJlorpaui HaBaH-

TanteHH{,
- po3paxyHoK Aosrosiqnocri peryn.f,pHlrx 3oH Kpl4na JItraKa 3a lHTerpanbHolo

rroBToprceaHicfio rlepeBaHTax(eHb.

- $opryBaHHf, upoQinro rurroBoro nonbory nirara,
- po3paxyHoK AoBroei.rHocri uonepe.rHoro cruKy naHelefi Kprlna litara,
- po3paxyHoK AorrycrlrMlrx HarrpyxeHb, rrlo sa6egne.ryrorb rlpoeKrHl4fi pecypc KpuJIa

nirara,
- Br4KOHyBarLr po3paxyHoK AonycrlrMr4x HanpyxeHb IIpu npoeKryBaHHl pefyJltpHol

3oHt4 KpLIna lirara,
- BprKopuoroByBarlr cneqia-nury nireparypy rlo sa6esne.{eHHro BLIMoT eroldHoi

vriqnocri.
rIoBI|HeH MaTU yflBJreHHfl :

- fipo 3acrocyBaHHJr MeroAy crin.reHlrx eJreMeHrie npu po3paxyHKax rroreperlHl4x

crzrieo
- rpo MeroALr po3paxyHrie Aosrosiqnocri KoHcrpyKItii :a MoAennrc 6eauepepnHoi

arrr,roc$epHoi ryp6yleHurocri.

3. IlporpaMa HaBrla.rnHoi Allcqllu.rrinu

Mogy.irr 1. Cyuacni rvreroAll sa6esne.{eHHr eroNlHof lvlillnocri asiallifrHux KoHcrpyK-

qifi.
3rvricronnfi uo4y.rru L. llpo6leNau sa6e3reileHHt nrounoi uirlHocrl.

Tervra 1. Mexauisrvr BToMHoro pyfinynaHnx Merarlie. Brouni i qnr<niqni

4eSopvraqifini xaparcrepucrr{Klr rvrarepianin. Kpurepii nrorranoro pyfittyBaHH{.

Tervra 2. ,{oeroei.rHicrs aeiarlifiHrax KoHcrpynqifi, npI4HqLIru npoeKryBaHH{,
peryn{pHi ra neperynapui soHu xoncrpyrcqii.

Tervra 3. Xuny.ricrs roHrocrinHux MoHorirHux ra :6ipul4x KoHcrpyrqifi.
lli.qxoAll ruexanircu pyfinynaHur. Koe$iqienr iHrencusnocri Harpy)KeHr. PisHsHHq

flepica.
Tervra 4. PoscisHH{ BroMHr4x xapaKreplrcrr4r. Crarncrlr.rHi niAxoAra rpu po3-

paxyHKax Aoeroni.{nocri. Burun srocri o6po6ru nonepxui Ha AoBrosi.rHicrs. Bu-
3HaireHHfl xoe@iqienrin naAifinocri rpl4 po3paxyHKy pecypcy roncrpyxqii.



Tervla 5. KoncrpyKrlrBHo - TexHoJrori.rHi MeroArI niAezlqeHH-a AoBroaiqHocri
eleuenrin aeiarlifiHr{x KoHcrpyrqifi. flonprxenHt Harlpyx{eHb s o6racri niAslaqeHoT

KoHrleHTpaqii,4opnoeaHie, 6ap'epne o6rucneuHf, , crBopeHHt crucKaloqux Harlpyr.

Teua 6. llonsrrs upo e$errurl:nkriT, xoeSiqieHr KoHlleHrpaqii Harlpyr. Porpa-

xyHKoBe ra eKcrreprrMeHT€rJrbHe Br43HarIeHHr eQerrlanHoro xoe$iqieura

KoHrleHTpaqii. 3acrocyBaHHt MeroAy cKiu'{eHHI'IX eJleMeHris.

3uicronufi uoqy.irs 2. PospaxyHKlr HaBaHralICeHb i pecypcy Kpuna lirara:a upo$i-
JIEM TIIIIOBOIO NONbOTY.

Tervra 7. Po:paxyHoK ,{oBroniquocri nogAosNnix i [orepeqHux crurie naHe-

nefi rpula, 3urre)KHicrr roeSiqienra KoHrleHrpaqii eia HarlpyiKeHb 3MI{HaHHx .

Teua 8. PospaxyHoK pecypcy Kplrna HeMaHeBpoBoro litara sa upo$ineM rH-

rroBoro rronbory. f anrysenra fi, crangapr <<MoAeri ryp6ynenurocri arvroc$ep u>> . [uc-
KperHa i 6esnepepBHa rvroAeni arrvroc$epnoi ryp6ynentrocri.

Tervla 9. @opvryBaHHr npoSimo rurroBoro nonbory rpaHcrloprHoro lirara.
Teura 10. MeroA po3paxyHKy AoBroei.rHocri ereuenris aniaroHcrpyKllifi uo

nouinamnifi Hanpysi.
Tepra 1L. MeroA po3paxyHKy AoBroeiqHocri ereueHrie aeiaroHcrpyKllifi uo

JroK€rrrbHoMy Haupyll(eHo 4eQ opvroBaHoMy craHy.
Terua 12. PospaxyHoK Aorrycrr{Mlrx Harrpy)KeHb, rr{o sa6esue.rylorb upoerrHufi

pecypc lirara. (Doprr,rynaHHf, nporpaMLT pecypcHl4x nuupo6ynaHb KoHcrpyrcqii.

4. A HABIIAJIbHOI IUCUIIIJITHII
Hasefi sr,ricronnx uoAy-
nin i rcu

KinrKicrs ronLIH

.{euua $opua 3aoarHa (fopua

Y rouy.r[cri
v

JI II rra6 ina c.p.

I 2 J 4 5 6 - 8 9 10 11 T2 13

Mogy;rs I
3Microsnfi MoAyJrb 1. flpo6nerr,tr.r ga6egneqeHHr BToMuoi rraillsocri.

Teual.MexanfuMBroM-
noro pvfilrvBaHHr. 6 2 2 2

Teua 2 . AonrosiqHicrl
aeiarlift Hr,rx roncrpyrcrlifi ,
IPI4HIII4IIII IIPOEKTYBAIIHfl

6 2 2 2

Terua 3 . Xueyricrr
ronxocriuurax
uonoriurux ra s6ipuux
KoHcrpyKrlifi . lliaxoara
naexanirra pyfi uyeaHHs.

10 2 2 6

Terrra 4 . PoscixHHfl BToM-

Hr4X XapaKTeplrcTrrK.

Crarucrra.rgi niAxoAH
rprr po3paxyHKax

loeroeiqHocri.

6 2 2 2



I 2 3 4 5 6 7 8 9 10 11 t2 13

Teua 5 . KoncrpyKrr,rBHo
- TexHoJroriqHi Naerorla

uiAeraIrIeHHs

.{osroni.rHocri eneMenrie
asiarlifi Hzx roncrpyxuifi .

10 2 2 6

Tevra6.llonxrrrnpo
eSerrunuraft xoe$iqienr
KoHrleHTpauii nanplr.

6 2 2 2

Teua 7 . PospaxyHox
aoerosi.rHocri
uosAosxnix i nouepe.r-
nux crurin uanenefi xpu-
JIA.

8 2 2 4

Pasou si gl\aicroeuM Mo-

.qy;relr 1
52 T4 I4 24

3uicronufi MoAyJrb 2. PoepaxyHKI,I HaBaHTaxenr, i pecypcy Kpnna nirara sa npo$ineM Tr,rnoBoro
[onboTy.

TeIr,ra 8 . PospaxyHoK pe-
cypcy Kpr{Jra HeMaHeBpo-
noro rirarca sa upo$inerra
Tr{rroBolo [onboTy.

18 2 2 6 8

Tenra 9. (Dopnaynanux

upoSimo rr,rrroBoro rroJrb-

oTy TpaHcrropTHoro
riraxa.

t8 2 2 8 6

Teua 10. Merol po3pa-
xyHKy AoBroBlrrHocTl
ere\aeHrie aniaxoHcrpyr-
qifi no nouinanriiifi na-
lPYsi. :i-/ :'

t6 2 2 6 6

Teua 11. Meroa po3pa-
xyHKy 4onroniunocri uo
IOKaJTbHOMy HarpyxeHo
leibopnaonaHoMy craHy.

12 2 2 8

Teua 12. PospaxyHoK Ao-
nycTrrMr{x HanpyxeHb,
qo sa6esuetryrorb rrpo-
errnuft pecypc liraxa.

t6 2 2 6 6

Pa:ovr si rN{icronrrM Mo-
ilv'r.ev.2

80 10 t0 34

Ycroro 132 24 24 26 58

Ns s/n Hasea tel,rlz Kimxicrr ro.trr4H
I He nepe46arreHo

5. Tervru ceMiHapcbKrrx 3aHflTb



J\b g/n Ha-ssa reN{I,I Kirsxicm ro.Iu.IH

I Ooprvrynanns npoabirlo rrlrloBofo rloJlbory 4

2 @opMyeauH.f, ofl4nuiloqoro III4KJIy 3eMns -[oBrrp-s - 3eMJIt 4

J Pospaxyurrr yroMHoro yIIrKoAXeHHt BtA BITIIaAKoBI'IX HaBaHTa-

xreub ra III4Kny 3eMJIfl - nonitpr - 3eMJIt

4

4 PosoaxvHrl4 pecypcy KogcrpyKlrii ga ruuoeuft nolir 4

5 OopvryrauHs nporpaMll pecypcHllx nuupo6ynaHr roucrpyrqii
rlirara

4

6 ,{ocri4NenHr 3iule}cHocri pecypcy Koucrpyltqtt stA Aorrycrl{Mllx
HarrpyxeHb, rqo sa6esueqylorb npoerurnf pecypc lirara.

4

Pagou 24

6. Tervru [paKTHtrHI{x 3aHflTb

Pospaxyurr4 yroMHr4x rrorrrKoAxenr i pecypcy norpi6Ho BLIKoHyBarIa ig BI{KopI{craHHsM rlporpaMl4

RESURS.

7. Teuu ra6oparopHl{x 3aHflTb

Itlir s/u Ha"gsa rerdu Kimricu ro.[lrH

I He uepel6aqeHo

8. Caprocrifina po6ora

Ns s/u Hagsa reNdx Kimricrr
foAprH

I Mexanislr BToMHofo pyfinyeaHHs. 2

2 .,I[drroniuuicrr asiarlifiHnx Itoucrpyrqifi , npzHqlarr rpoeKryBaHHs. 6

J Xuny.ricrs rourocrinnrax uonorirurax ra :6ipHux roucrpyrqifi.
fliaxo.uu naexanixlr pyfi nynanss.

8

4 Crarncru.nri ni.qxo.ry rrplr po3paxyHKax Aoeroei.rgocri. 4

5 KoucrpyrurBgo - rexnonoriqni naeroAra niAelrrqeHHr AoBroBlqHocrr. 6

6 Br,rgua.reuus e$errrannoro roeibiqienry KoHrIeHTparIii naupyr. 6

7 Pospaxyuox Aonroeiqnocri uosAosNHix i nonepeqHux crl4Kin uauerefi. 4

8 PospaxynoK pecypcy Kprrna HeMarreBponoro rirara sa upo$ineM TrrfroBo-

fo rronboTy.
8

9 @opruynauns nporbirm rlrrroBoro [onbory rpaHcrroprgof o JnraKa. 8

10 Mero.u po3paxynKy Aonronivnocri ereNrenrie aniaxoncrpyKrlift uo noui-
nanrnifi nanpygi.

10

11 MeroA po3paxlrrKy Aoeroei.ruocri uo JroKaJrr,HoMy Hanpyxeuo 4e$op-
MOBAHOMV CTAHV.

t2

12 PospaxynoK Aorrycrr,rMlrx HanpyxreHb, rrlo sa6e:ne.ryrorb rrpoeKTHufr, pe-
cypc nirara.

t2

PasoNr 84



Jtlb s/n Hasna telrpr Kimricrr ro-
AI4H

1 2
a
J

1 @oprvrynannr npo$inlo rllrloBofo nonr'ory :riraxa niAnosiAno Ao 3aB-

AAHHJI HA AI,IIIJIOMHE IIPOEKTYBAHH.fl .

4

2 Po:paxynox Aosroeiqnocri, peryntpHl4x 3oH Kpl{na litara, Iqo 6yno

cnDoeKToBaHo B 6axa-uanpcrrrafi po6ori.
6

a
J Po:paxynoK Ao[ycrrIMLIX HanpyxeHb, rqo sa6egueqylorb npoer<rHIafi

pecypc Kprlna rirara, 3aBAaqofo Ha ApIrI.IIoMHe rIpoeKTyBaHHg.

l2

4 @oMyeaHHfi rlporpal\{ll pecypcHtlx suupo6yBaHb KogcrpyKqii. 4

Pasond 26

9. InauniAyanrni 3aBAaHHq

10. Meron[ HaBrraHHq
flpone4enHr neKrlifi, upamrarrHlrx 3aH.flTb, in4rari4yanbHi KoHcynbrallii (ttp" Heo6-

xi4nocri), cauocrifina po6ora cryAeHrin sa l,rarepianaMrl, ory6nir<oeaHrarna raQe4-
poro (vreroArlrrHi uoci6nzru, rpolpaMHe 3a6e3rleueunx).

11. MeroArr KoHTpoJrIo
llpone4eHur rrororrHoro KoHTpoJrro, [LrcbMoBoro MoAynbHoro KoHTpoJrro, SiHanr-
nuft ronrponb y rurux4i 3aniKa.

12. Kpurepii oqiHroBaHHfl Ta po3rroli.rr 6a;rin, flKi orpl.rMyrorb cryAeHTrl

CrnaAoei naruamnoi po-
6osu

Bana sa o.uHe 3aH-f,TTs
(gaelaHhs)

Kimricrr 3aHflTb
(saeaaur)

Cyrr,rapHa ximxicm
6arie

3lricronnnfi uony"rr I
Br.rxouanns i gaxucr
rrpaKTrlqnrrx po6ir

0...10 3 0...30

Mo.qynsnnfi xonrponr 0...20 I 0...20
3Microsuufi nroAv,rr 2

BrEronanns i saxucr
IIpaKTurIHIlIx pO6ir

0...10 J 0...30

Moaynrnraft rontponr 0...20 1 0...20
Ycroro 3a ceMecrp 0...100

Kpurepii orliHroBaHHfl podoru sgo6yBaqa rporflrou ceMecrpy

3aAoni.rruHo (60-74). florasaru rr,riniruyM 3HaHb ra yMiHb. 3axucruu4 Bci in4ra-
ni4yanrni :anganHfl Ta 3AarI{ TecryBaHus. Vuirn SopvryBarlr upoSinr rr4rroBoro
rlonbory litara, o6qucnrcBarl{ yroMHe rrorxKoAxeHHfl peryn{pHt4x 3oH r<oucrpyrqii.
3narz MeroAIl po3paxyHris AonrosiqHocri npr.r 4ii rlr4KnofpaMrl HaBaHra)KeHb. Buirra
rp aIIIoBarIa s i cran4aprHI4MI,I pe3ynbraraMr4 p o3paxynrin 4onroniuno cri.



.{o6pe (75-89). Tnep4o 3Harr{ ruiniuyrvr, 3axucrvrrvr nci inAllei4yanrni 3aBAaH-

Hr, BLrKoHaru sci ta6oparopHi ra npaKTLIqHi po6orra, 3Aarll TecryBaHnfl Ta [o3a ay-

Ar{ropHy carvrocrifiny po6ory. Vrvrirn BuKoHyBarLr po3paxynKll AoBroBMHocrl Hepe-

rynrpHLIX 3oH KoHcrpyrqii, $opuyraru rporpaMy pecypcHl'Ix nuupo6yBaHb KoHc-

tpy*Uii. Bur<onynarlr po3paxyHKLr AorrycrLIMI4x Harlpyx{eHb B eJleMeHrax, rqo ga6eg-

neqyrorb rIpoeKTHI4fi pecypc KpLIna lirara.
Bigrvrinno (90-100).34aua nci ronrpomni rolIKI{ s oqiHrolo <<siAMiHHo>. ,{oc-

KoH€uIbHo 3HarLI nci reuu ra yvriru 3acrocoBynaru ix.
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