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L. Onuc HaBrraJrbnoi Alrcquu.ninu

HaftnrenynaHHfl
norcagnnrcin

fa.rryrr 3HaHb, HanpffM nigrororrcn,
ocnirnro-xna;riQircaqifi nnft pinenr

XapaxreprrcrnKa HaB-
.ramHoiAncqnuinu
(lenna tpopnaa uanvannx)

Kimxicrr npe4r.r'rin - 10
(s+5) Iarryrr sHanb:

13. Mexasiqna iuxeHepir
I 4. EnempnuHa irnmeuepir
27 Tpaucnopr

O6ontssrona

Kinrrcimr nno.rgrnin - 2 Ilan.ra.nrnnfi pirc

Kinrxicrr gMicrosHr.rx

uo4ynin - 13
2023/2024

Cneqiamnicrr:

13 I <Ilpuxm4na uexanira>
I 3 3 <f arry:ese uauruno6yAyBaHHr)
134 <AniaqiftHa ra paKerHo-rocuiqna rexHira>
I 4 I . <ElexrpoeHeprerr{Ka, eJreKTporexnira ra
enerrpouexanira>
142 <EnepreuqHe MarrruHo6yAyuanHx>
27 2 < Asia\iitnuft rpancnopr>

ilnar.rsiAyanbHe 3aBAaHHr -
PfP Ceuecrp

3aramna xi"urnicrs ro.rlrrH -
300

5-Vl 4-ir

Cenrecrp 3 Jlercuii*

Ocnirns [porpaMa:

llpoerryeannr, nnpo6nnqrno ra cepru$ira4ir
asiauiftHoi rexnixlr. Texni.rHe o6cnvronvsaHHr ra

ayArropHr.rx* 80 roA.

cauocriftnoi po6oru
cryAeHTa 70 roa.

32 rot. 32 rol,.

peMoHr nonirpnrrx cyAen i ariagpnrylrin, fasoryp6inni
ycraHoBKl,r i rorrlnpecopni cranqii, Po6oroMexanisHi

cLIcreMI,r ra roricrr,r.rni xolvrrulercu, Koun'torepnufi
inxuuipuur, AsiaqifiHi ABr{ryHr,r ra eHeprerravni

ycraHoBKr.r, Texnoloril nupo6nuryrna ra peMorlry

niranrnrx anaparin, flpoexryaanua, ercurryaraqiftna

IIparcru.rni,
ceuinapcrrci*

Cervrecrp 4 40 roa. 40 roa.

ayAuropHnx* 80 ro.q.

cauocrifinoi po6orrE
cryAeHTa 70 roa.

AlarHocTr{Ka, TexHFrHe oocJryroByBaHrrr ra peMoIIl

aBraIIrI{HlX ABI,ITHIB Ta eHepreTI{tIHIix yCTaHOBOK,

Koun'rorepno-inrerponani rexsororii [poeKTyBaHHt
Jla6oparopni*

vnvPr vnvl,r

ycraHoBKrr, Parerni ra xocMisld KoMruIeKcI,I, Parerno-

xocuiqHa rexnira, HerpallllliiHi ra siAHosilosaHi
pr(epeJra eneprii

8 ro.q 8 ro.u.

Ki.rrrrcicrr rrrxneBrrx
roArrH A.ns AeHHoi

Qopulr HaBqaHHs:

Cauocrifina po6ora

Pinenr snqoi ocnirn:

nepurufi (6arananpcrxufi )
70 roa. 70 roa.

ay.uuropunx - 5

cauocrifinoi po6orlr
cryAerrra - 4,375

Bu4 xourponro

lCnI{T ICTII4T

Ilpnuirra
Cuissi4Homennr rinrrocri roAun ayAlrropHr{x 3aHrrrb Ao cauocriftuoi ra in,4mi,4yanrnoi po6oru craHoBl,Irb: AJIf,

6enHoi Qopun HaBqaHHr - 160/140.
' 'AyAr.rropne HaBarrraKeHr{r rr,roxe 6yrra 3Meurrre}re a6o s6iruileHe Ha oArry ro.urdHy 3aJrexHo sia posrrary 3ztr{ffr6.



2. Mera ra 3aBAaHHfl HaBrra;rrHoi Aucqun.ninu

-; Mera BnBrrerrHfl: npnIr1eflnrr,r HaBuqKu 3acrocyBaHHr c)AracHrx iuxeuepHrrx nreroAis pospaxyHrcin

enervrernie xoncrpyrcuift Ha rr,riqnicm, xopcrnicrs i crifixicru npu pisulrx Br{Aax gosHimHroro aeSopuyrauux.

3anAanns: HaBqr{Tr{ crygerriu 3acrocoByBaru Ha6yri 3HaHHr Ha npaKTHrIi - soroAirn AocrarHbo npoc-
TlrMn cnoco6anru poapaxyHKy eJreMeHTin roHcrpynuiit, o6wparu uarepiar o6'erry, npltHaqarlr posnaipu ene-
Menrie.

Kounerenrnocri, rni na6ynarorbcfl: sAarnicrr 4o a6crpaxnrofo MHcJreHHx, anzuri:y ra crrHTe3y; 3Aar-
nicrr sacrocoByBarr,r 3HaHHr y npaKTnqHrx cn'ryaqiax, gAarnicrr anarisy rrlarepiarie, rconcrpyxuifi ra npoqecin
Ha ocuosi 3aronin, reopifi ra uero4in MareMarr,rKn, rrpxpoAHlrqr{x HayK i iHxenepulrx Ancqunnin; sAarHicru
s4ificHroearu po3paxyHKr{ ereuernig roHcrpyruifi na naiquicrr.

Ouinynani peynbrarrr HaBqaHHfl: noroAitn HaBlrqKaMu BH3HaqeHHr HaBarrrDKeHb Ha KoHcrpyxr[sui
eJreMeHTlr asiaqifiHoi ra paKerHo-Kocuiqnoi rexHinr.r Ha ycix eranax i'i'xrnrresoro rlurcrry, o6qzcruoeara Hanpy-
xceno-.qe$opuonannfi craH, BlrcHaqarr,r Hec)Ary gAarHicru KoHcrpyKTnBHrrx eJreMenris ra naniftnimr cncreM
asiaqiftHoi ra paxerHo-KocrraiqHoi Texuixn, posynriHlrr 3acrocoByBaHax MeroAr{K rrpoeKTyBaHua i 4ocni4xeHr y
c$epi eHeprerr{rrHoro ruaruauo6yAyBaHHr, rrlo Br..rKop}rcroByrcTbcr B eKcruryaraqii, pervroHri ra o6crryroryranHi
o6oerrir asiaqifiHoro rpaHcnopry, ix cucrena ra erelrernis.

Ilpepercni:nrrr - BLrBtreHHr Ar{cqurrJriHn 6a:yerucf, Ha sHaHHi.qacqururin: B}rula MareMarl{Ka, Qiruxa, re-
operxrrHa naexauixa, Hapucma reouerpix

[opeKBr3rrTn - BHKop]rcroByerbcfl npr.r BuBqeHm AHcrI]rruH: Aeftuil MarrrHH Ta ocHoB]r KoHcTpyroBaHHtr,

6ylinenrHa naexaHirca ra isurrrx Aucqururiu, a raKox( rg/pcoBr{x i Auruounnx po6ir, uos'q3aH[x 3 po3paxyHraMu
sa uiqnicrr, xopcmcicrr i crifixicm eneuenrin rconcrpyrcuiit npu crarr,rrrHoMy, 4nHanai.ruoMy, [oBropHo-
gnaiHnoivrv nasaHroreHHi.

3. IlporpaMa HaBrraJrbHoi ArrcqrrnJriHr{

Moavlr L

3aramni noflorrenrrc AeQopMyBarrHrr cyrlirbHoro riJra. Miqnicrr i xopcrrcicrb nplr rpo-
crrrx 4esopruaqinx.

Suicmoenufi nodvnt l.3araruui rroJrolreHHfl Ta ocHoBni rinores[.

Teua l Bcryn Ao HaBrrarbnoiAucqun;riuu MMK

Micqe Kypcy "Mexanina rr,rarepianir i noncrpylruifi" e sanarssorexHiqsifi nhrorosqi itucenepulrx rag-
pin. 3n'rsox Kypcy 3 3aranbHoHayKoBr,rMri i cuerlia.ursl,IMl,I Al,IcqurrJlinauu.

Onip uarepiaris m lracruHa uexasixs 4e$oprvronanrx rir i gs'caor s reopierc npyxnocri fi reopiero rula-
crn.ruocri. OcnosHi riloregu HayKn npo onip naarepianin.

Onip uarepianin - KoMrureKc irnnenepnnx naeroAis pospaxymis Ha r,IiqHictr, xopcrnicrb ra criftxicrr
erelrernis Marur{H i cnopya.

T elr'a 2. 3aramni troJroxeHufl .qeQopMynannr cy{inrnoro ri.tra.

OcHosHi rinoresn npo BJracrlrnocd uarepia.nin rconcrpyKTnBHriD( eneMenris. Knacntfixaqi-f, gosHimHix

crul. Teopeua npo pinuoAifirry poslo.4ineHoro HaBaHTDKeum. Bu4r.r onop i ix peanqifi sK sosHilxHi custu. Konc-
TpyKTnBHa ra po3pixyHKoBa cxeMa. flpunqun He3ane)KHocri gii clrr. flpunqun Ceu-Benana.



Tenra 3. MeroA nepepirin.

BryrpiruHi cr,uu. MetoA nepepisia tK MeroA Br4rBJreHHrr i s[sHaqeHHf, nnyrpiuruix cHJr, rqo nporugiroru
.qesrifi cnpo6i sI,IiHurIr B3aeMHe po3Ta[ryBaHnr rracrr,rHox rira. forosHrafi BeKTop ra rorosnufi MoMeHT anyrpi-
urHix cr,rr n nepepisi. flonrrrs npo nnyrpiurni culoni $ax'ropu (BCO) a nepepisi.

3micmoenufi nodvltt 2. Enropn BCO ra reoMerpnvni xapanTepncrrrKrr rrJrocKrrx uepepi3iB.

Tenra 4. 3anonouipuocri pmnogiry nnyrpiunix rycnrrr no AoBzrflrHi r<lncrpyKmBnoro elreMenry (I(E) rnny 6pyc

Enropu BC(D, ocnosHi rIpaBHJIa sri gacrocoByrorb upu Tx no6y4oni. Enropu nosAos)Gix crar. flparuna
pos6rrrr 6pyca ua 4irrrrrut. flpanwro gnaris. BC@. Eruopu KpyrHr{x uoueurin. Ennpu ronepeqHax cm i sru-
HaJrbHI{x Monaenris. r{u$epenqia-urni ganexnocri npn sru.Hanni. flpnlcra4u no6yAonra eruop Am crepxuio, na-
Jr_js, 6aror, rurocKrD( pau i rnocroro JroMaHoro 6pyca.

Teua 5. Ieo*rerpuuui xapanreptrcrrrrcr! rrJrocKrrx nepepisin.

flonepeuHi nepepisr-r KE - urocri Siryplr. Crarrqsi MoMeHTu nnoqi. flonsms rpo qerrrp saru rurocxoi

Qi.yp" Ta MeroAI{Ka fioro srgHaqeHHr Ar-f, crcraAnoi Sirypn. I{errpanlui oci. Ocrosi, nolxpuufi i siAqeHTpo-
sLIft lvlor{erffLl iuepuii. forosHi oci iHepuiI. Moueuru iuepuii ni4nouro rapaJrenbHr{x ocefi. 3alexnicru rvrixc

MoMeHTaMLT inepuii nplr loBopori IroopAuuarHlrx ocefi. Br,rgsaqesug HalprMy roJroBHr{x ocefi inepuii Ta roJro-
BHI{x MoMeHTie iHepuii. Innapianrnicrb cyMn ocboBr{x }roMeHris iHepuii nigHocHo Kyra noBopory ocefi. Monae-
Hrr.r onopy. PaAlycr4 inepuii.

Snicmoenufi*tolvna 3. Teopin IIIC.

Tenra 6. Eleuenrn reopii HarrpyxeHoro i 4eQopuoBaHoro craHy (IUC).

flonf,Trr npo Hanpyxennr s roqqi. Hopua.urui i aoruqni Ha[pyx(eHrrJr. 3s'sgox rr,rix nnyrpinrrirrau sycrur-
ttslriui Hanpy)KeHHsurn. 3aron napHocri Aorr,rqHr4x Hanpy)KeHb. HanpyxeHux ua 4oniltHift rno[Ia.qrti. flonrrrq
npo reH3op Hanpyx(eHb. foroaHi rrJrorqaAKr{ i rorosHi Hanp)DKeHHr.Bulu HarrpyxceHofo crarry. Manu,rualrni
4orruni Hanpy)I(eHHt. flnocxr,rfi Hanpy)r(eHlrit cratt (HC). HanpyxeHHr Ha rroxpr;rrirx ruoqaAKax. Ercrpeualr-
nicTr ronosHl{x Harlpyxeur. Ilpxrvra ra 3BoporHa ga"qaqi B rurocKoMy HC. Jlinifinufi HC.

floncrrs upo 4etpoprvraqii, ik euln. A6coJrrorHe i ri4uocHe noAonlr(eHnr. A6colnrnnfi i nigHocnuirscyt.
f,IoHsrrr npo 4e$oprvronasnft ctaH uarepiarry. Teurop 4e$opuaqifi. Koetliqierr flyaccoHa. Ygaralrnenuirsa-
ron fyra. BiAnocHa sr,IiHa o6'eMy. 3n'xsorc r,rix xoncraHTaMn npyxHocri rvrarepiarry. floreruIiftHa eueprix 4e-
SopuynaHnr rira.

3uicmoeaufi *todvnt 4. Mexaniqni xaparreprrcrrrKrr MarepiariB.

T evla 7. Mexauiqni xapar$eprcrtrKrr uarepia.nin.

BsAu uexaniqH[x nunpo6yeaur uatepianin, o6raAnanHr ra 3pa3K[. PosrsraHrrr, qK oAun ig ocHoBHr{x
nu4in runpo6ynaHr uarepia.nin..{iarparrau po3TrraHH{ Ta ocnosHi uexaHiqHi xaparffepncruKn, rrlo Brr-

3HaqaK)Tb Ha ql{x 4iarparr,rax. Hauen uarepianin. E{ertr EayunHrepa. ,{erxi inuri sHAH naexaniqHlrx nunpo6y-
BaHHt. Koe$iqieur 3anacy naiqnocri. .{onycrnui Hanpy}(eHHs. Brurrs pisnnx tparcropia sa uexaniqni sracru-
aocri uarepia-nin.

3uicmoenufruodvnu 5. Porpaxynrrr Ha MirlHicrr i xopcrnicrb npn npocrrrx Ae$opMauirnx.

Te*ra 8. Porpaxynnu ua uiqnicrr i xopcrricrr npn npocrrrx 4eQopuaqinx.

Pospaxymr,r Ha uiqnicrr 3a AolycrnMr..rMn Hanp)Dr(eHHrMr.r i xopcrrcicrr nplr p$TrranHi fi cnrcrcasui
crepxnin s npxrr,rorinifiHoro siccn.
-: Posuolin Harpy)KeHb i ae$oprnrarlift a uepepisax crepxHin. Buropncranns rinoresra rnocKnx nepepiein.
floHsrrx upo He6esne'{Hlafi uepepia. Y}roea naiqHocri i saAaqi, qo Mo)KHa po3B'r3arlr ga ii'Aonouororo. Bngna-
rIeHHfl a6conroruoi getpoprr,raqii crepxnia. Yuona xopcrnocri ft ra4aui, Ir1o MoxHa po3B r3arn ga i'i Aonouororo.



_:'

CrarnqHo HeBH3HaqyBaHi crepxHesi cucreMr,r npa po3Tqranni (crr,rcxanHi), npu Harpini (oxono4xrenni) i npa-

xyBaHHrM Molrra.rKHr{x Hanp)DKeHb. flpunqun cKraAaHHs Aononrixrnrx pinHrur.
,{eQoprr,raqia Kp) {eHHr. KpyreHua ra;rir rpyuoro noflepeqHoro nepepisy. finoresu "xopcrK[x,4I,IcKin",

nprrvroninifi nnx rnipHnx.
PognoAin HanpyxeHb i 4e$opuaqifi n nonepeqHnx nepepi:ax. Vruosa ivrir{uocri i gaAaqi, rxi poso'rsy-

rorbcr 3a yMoBaMu rraiqnocd. flonrpnnfi MoMeHr onopy. BlrgnaqenHs Kyra 3aKp)^ryBaHHt Balry. Vrr,rosa xopcr-
nocri i gaAaqi, rri posn'rsyrorbcr 3a yMoBaMH xopcrxocri. Oco6r[socri posnoabry Ha[py)KeHb B BaJrax nptMo-
KyrHoro nouepeurioro nepepisy.

,{erfopuaqis."rir4crrri4 rurocKuft 3rHH". flpnnyruennx i rinoresn, norutaAeni B ocHoBy aHanisy HlC npu
qucroMy rrJrocKoMy gruni. Hopua-nrni Hanpyru i ix po:no4in B nonepeqHouy nepepi:i. He6egneqHufi nepepis i
ne6esneqHi TorrKu nepepisy. Ynaosa uiquocri. Ocrosufi MoMeHT onopy. (Doplryna Xypancrxoro Art AorlIqHI{x
Halpy)rceHb. PosnorcroA6eHH-fl yMoBr{ naiqtrocri Ha rrolepeqHe 3rr4HaHHr. BHseAeHHs npu6nusuoro au$epeu-
qifiuoro pinurHux npyxHoi nisii 6a-mr,r. lrrerpynannr ,qnSepenqifiHoro pienaHHr npyNuoi riHii 6anrn. fpa-
nu.rHi yMoBrr.

Moav.nr 2

CnnaAne HaBarrralnerrrrff Ta MeroA crfl. Cneqia.rrrni po3AiJrrr Kypcy onopy MarepiariB.

Suicmoeuufi uodvnu 6. CxnaAne HaBaHTalKeHHfl.

'

Tenra 9. Iinoresu (reopii) uiqnocri.

Heo6xialrict riuores (reopift) uiqnocri. Ilonsrrs npo pinuo ne6egneqnnfi nanpyxennit cTas i exnisa-
renrt.i Hanpy)KeHrur. 3an4aHHx reopifi rvriqHocri. fleplra, Apym, rperr i qerBepra reopii rraiqnocri. O6nacru ix
3acrocyBaHua. Teopir uiqsocri Mopa.

Teua 10. Porpaxynnn na *riquicrr 6pycin rprr cKJraAHoMy rraBanraxenni.

3aramnufi Br,rrraAoK cruraAHoro oropy. He6esneqHi Torrnrl n 6pyci 3 npflMoKyrHr{M rronepeqnnrra nepepi-
sorr,r. Po:paxynnori $opuyru.r AJu rurocKoi cxeuu gii Hanpyxenr. ,{o6npaHHs nepepisy i nonHa nepenipra ua
rr,riwicrr.

Haxo4xenr.rx ne6egneqnoiroqnn n nepepisi 6pyca3 KpyfJrHM cyrrilrHnnn a6o rcpyrnutvr rinrqeslrM none-
peqHnM nepepisolr,t npn cKJIaAHorr,ry onopi.

,{o6upaHHx nepepisy i nosHa nepenipna na uiquicm. Pospaxymosnfi N,IoMeHT.

Koce griinauHr rK qacrKorr,rfi nruagor crcraAnoro o[opy. Pospaxynorc na uiqnicrr. BnsHa.reHHc He6es-

nesHr.rx roqoK n nepepisi. Bngnaqennr noro'(eHHs uefirpaDnol oci.
floga uerrrpoBe crucKaHnr (posrrraHHx) ax uacrxonraft snnaAoK cKJraAHoro oilopy. He6esne.rHi TotIKH

nepepisy. BHgHa.{eHHr Hanpy)KeHb s rro6ifi ro.rqi nepepisy. Hefirpamua niHi-fl. Pospaxynox na uiqnicm i.qo-

-6upauua 
nepepiry. .f,gpo nepepisy.

Smicmoenufiuodvnt 7. Br'rgHa.rennn nepeuiqeHb B npyxnrrx crrcreMax.

Tervra 11. Enepreru.rnuft ueroA Btr3uaqeHHn nepeuiqenb B rrpyrr(Errx ctrcreMax.

3anou s6epexenur naexaniqHoi eneprii B npyx(Ho 4eQoprvronaHrirx cltcreMax. VgaraDneHi cnnu i nepeui-
rrleHuf,. Po6om gosHilrHix i nnyrpiurrix cm. 3acrocynaHHr npr-rHrlr{[y Mo)KnIrBIrx nepeuiqeHb Ao nppKHI{x
crrcreM (npurqun Jlarparuxa). Teopenaa rpo B3aeMHicru po6ir (reoperraa Eerri). Teopervra npo BaeMHicm nepe-

uirqenr (reoperr,ra Marcnela). 3aralrna $opuyna aas Br.BHaqeHHr nepeuirqeur. Inrerpan Marcsera-Mopa. 06-
rrucreHHs inrerpa.nin Mopa cnoco6ou BeperqariHa. Ylrosn 3acrocyBaHnr cnoco6y Beperqarina.

Smicmoenurtuodvnu 8. MeroA cu;r

Terual2. Po:paxynox crartrrrHo HeBtrsuarryBan[x crrcreM eueprertrqHnM MeroAoM.

OcnosHi rrorrrrrr ra Brr3HalreHns. MeroA cwr frKoAuH is ue'roAin po3paxyHKy crarl,rrlHo HeBH3HaqyBaHID(

crrcreM. Ocnonna cncreMa, il no6ylona i o6naexeHns. Kanoniqni piuHn*rr Mero.ry crut. ExsiaareHTHa cllcreMa.
BngHa.reHHs xoe$iqieHris raHoHiqHrx pinruur MeroAa cl4n.

6
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Baratonpo.nrouri Hepospi:Hi 6anrur. PisHrHHr rpbox r,rotvrenrie i fioro 3acrocyBaHls NrflcrarrqHo HeBH-
3HarryBaHl{x 6alox. Oco6nusi BI,InaAKr,r BxKopr,rcraHnx pinnxuHr rpbox Mo}renris.

lnicmoenuit *to dvnt 9. Vrou.uenicrr.

Teua 13. Onip uarepia.rrin gii troBTopuo guiunux HarrpJnmeHb.

flonffrs.f,BI'IIqa o'5/'rouleHict". I{zxni.rui HasaHroneHns i qr,rKrivni Harpyxenns. -f,sruqe sror,rreHocri
rr,rarepiania i fioro <$isnuna npupoAa. Xaparcrepucrnnu quxlin. fpaHuqr 

"*.p""urrocti 
i rraerolpr i'i'sngHaqeilu.

,{iarparvra BToMJreHocri i 4iarparr,ra rpaunrlHrx HanpyxeHb. Bnrtus KoHcrpyKTr{BHo-TexHoJroriqsrx Sarropir na
fpaHl.Iqn BItrpHBiIJIocti. BHsuaqeHnfl 3anacy naiqHocri nplr po3paxyHKax Ha onip nroulenocri. Bn:naqeHns
roe$iqierry 3anacy yroMneHocri npu cninrnifi aiT HopMrurrHax i 4oruunnx Hanpy)r(eH6, xri cunxpoHno gui-
Hlolorbc.f, nepio4llwro 3 TTJIHHoM .racy (npu crcra.qnifi Ae$opnaarlii). IIInsxu ni4eurqenHa nparle3AarHocri 4era-
refi n ynaonax qururivuoro HaBaHToKeHHr.

3nicmoenuil uodvnt I 0. Crifiricrr.

Teua 14. Crifinicrn tro3AoB?tffibo crncnyrrrx crepxnin.

Crifixa ra necrifina npprHa piauoaara. KparuuHa cwra ra rBr{rqe BTparH crifirocri. Ynaosa crifirocri.
(Doprvryna Efiiepa AJrfl BIrcHaqeHHt Kpr{Tuqnoi cnnu crr{cr{/roro crepxcrrf,. Bnrtnn ynaon sanpinneHru niuqin me-
pxcH{ Ha 3HaqeHHfl Icpnrnvnoi cHnu. flonflTrr npo BTpary crifirocri [pr,r HanppxeHrrrx, qo nepeB]rulyrorb rpa-
HHItrIo nponopqifilroc'ri. ,{iarpaua crifixocri. fpaQir AorycrnMr.rx Hanpy)KeHb. Pospaxymn na crifiricrr 3a Ao-
noMorolo noe<fiqierniB 3MeHIrreHHf, ocHoBHoro Ao[ycrrrMoro Hanp)nxeHnx. EHepreruqHufi naeroA BtBHarreHHt
rpurn.uroi clrltr.

3lticmoenuit twodvnt I 1. Ipanu.rnnft cran.

Teua 15. Porpaxynrcrr KoHcrpynqifi sa rpanrrqnrrM crauoM.

OcrosHi ri4ouoc'ri npo rpaur{qnufi cran. KoeSiqierr 3anacy rraiqHocri. fliarpaua flpangur np]r po3Tr-
rauni (mzcranui). Posparynon craruqHo HeBa3HatryBaHrirx cprcreM rrpr4 posr".auni-crucnaHni. flnacrnqrulfi
napuip npI'I 3rHHaHui i npoqec fioro ymopennr. BrsHaqeHHr rroJroxennr neftrpanruoi ninii rrnacruqHofo rra-
pHipy.fpaunvnufi MoMeHT retcy.rocri npl{ 3flrHaHni 6anox 3 cr{Merpr,HHr,rna oi4HocHo rleHTp:urr*roi oci nepepi-
sorr,r. Koe$iqierr ruactuqnocri. Ytvroea rr,riqnocri npu sruHauHi 3a Hec)Aroro s4arHicrro. Pospaxyur<ra Ha rpr,rM-
r<icrr g BlrKopI,IcraHHtM npl,IHqnny Jlarpanxa. PospaxynoK sa Hec)Aroro s4arHicno npr,r KpfreHni nalir rpyr-
noro nonepeqHoro nepepisy. .{iarpaua flpan4ur lpu:cyei.

3nicmoenufi *todvno I 2. O6onouru

Teua 16. Pospaxynon o6uronorc.

3aAa'{a JIsMe. ToscrocrinHIafi qwringp, ulo 3rBHae aii arryrpiurHboro i sosHi[rnroro rncris. llacrxosi
BunaAKI{. Pospaxynrur na nairlnicts. 3aAa.ra fa,qoriHa. Eararoruaposi quniHApn. .flnuu1e aaroQperyaaHnx.

3aAaqa Jlawaca. Bnne4eHnx Qoprvrynu BH3HaqeHHr rrrepr,rAioHarusnx i IuuporHrrx Hanpy)KeHb. Ynaosu
3acrocyBaHHs Qoprvrynn Jlarutaca. CxraganHa AoAarKoBoro pinH'I*ra pinnonaru.

Suicmo e n uil mo dvno I 3. lnnarvri.rni nananraxenHfl .

TeualT. Porpaxynnn na uiquicrb trptr yAapHrrx HaBarrraxeHnflx.

OurosHi rpnnyqeHHt rexniqHoireopiiyaapy. flonflrrs npo roeQiqierrr 4nHarr.riqnocri'ra fioro Br.r3Ha-
qeHrlfl. Vuona uiusocri.



4. Crpyxrypa HaBrraJrbnoi Ancqnn.ninu

Hasnn luicronnx uo4y.rrin i reu

Ki;rrnicrr ronrrH

AeHHa dopua

ycboro v roMY qIIc.IIr

JI II .r,a6 c.D.

Molv.nr I
3uicronunft MoAynb 1. 3aralrni rroJroxennr ra ocnoeHi rinoresrl.
Tervra 1. Bcryu Ao HaBqarbHoi4ucqnminra MMK.
T ell'a 2. 3aranrui noJroxeHrrrr ge$opuynauur cyqilruoro rila.
Tenaa 3. MeroA nepepigis.

4 4

::*:i:::;::=
,3t:::.:.:::::=

l1ll1.:i,ill11

3uicronnufi MoAylr 2. Enrcpn BCO ra reoMerDrrqni xaDarreDtrcrrrKrr rrJrocnrrx neneoisin
Ierr,ra 4. 3axouorr,ripHocri posno4irry nnyrpiuuix sycmr no 4orxr.rui noHc-
rpyKTr{Bnoro erenaerrry (KE). 54 t0 l0 34

Ienra 5. feouerpnvHi xaparcrepucrnKu (fX) ruocrcrx nepepigis. I6 4 4 8
lii.:.?$ 14 'H#' ,riitlltiitli ,?Afr

Suicronnnfi MoAyJrb 3. Teopis IUIC
Iervra 6. Erenaenrn rcopii Hanpy)r(eHoro i aedopuoBaHoro craHv ffillc). 8 4 4

: .' : . ;j4 , :i' $croro ga suisr :3 :;4, 4 ;!{',f/{r.#' 
1,1!X,

Snricronnnft MoAyJrb 4. Mexaniqni xaparcreprrcrnnrr nrarepia.nin.
Ievra 7. Mexaniqni xapaKTepr,rcuxr,r n4arepiaris. 12 2 4 6

t2 ) i,# 
'iii

6''
3lrictosnnfi MoAym 5. Po3paxyHKrr ua uiqnicrr i xopcrxicrb rrpn flpocrrrx le$opnraqisx
Terr,ra 8. PospaxyHrfl,r sa uiuuicm i xropcrnicrr rrplr npocrtrx aedoonaaui.sx. 54 8 20 4 22
Mo4ynruufi Korrrponb 2 2

:::::5 '1"8i 22,t
Moay.nr 2

3uicronnft MoAyJrb 6. Crc.ra.que HaBaHTarr(eHrrfl
Ter',ra 9. finoresu freopii) uiusocri 4 4
Terr,ra 10. PospaxyHx[ Ha uiqnicrr 6pycie rpu cKJraJlHoilry nasaHTa:KeHHi. 26 4 t0 r2

I ICILi
.1.:.i. 

i 12-',

3uicronuft MoAyJrb 7. B[sHaqennn nepeuiqenb B npyrrffirrx crrcreMax
Tenna 11. EnepreruvHufi nre:rog Bn3HaqeHH.rr nepennirqenr B npy)rmr{x ctrcre-
MAX

22 4 6 2 t0

F 34+. '"''. h+^. 'gi*,1 , W.48sMicrosuM rvronvne*r ? ,f.9\. 4i fr_.": ::,i:::r:fri t0,
3nricronnfi MoAyJrb S.MeroA cnl
Teua 12. Pospaxyuor craruqHo HeBr,BHaqyBaHr{x cr{creM eHepreruqHrM Me-
TO.IIOM.

30 4 8 2 T6

4, .8 '' ,:7:',, ,1&i:

3micronnfi MoAynb 9. Yroulenicrr.
Ieua 13. Onip uarepia-nis aii [oBropHo-3uinnnx Hanpyr(eHb. I4 2 0 12

titti,EA 2 0
Suicronnft Mo.rrvJrb lO.Crifi ricrr
Ienaa 1 4. Crifinicrr rro3.uonnHbo crr{cHvrr,rx creDxrnis. t8 4 4 2 8

iiiirti
18,,i 4 *9j 8;.z

3uicronufi MoAyJrb ll.IDannqnnft cran
Iervra 15. PogpaxyHnu noncmvxuift sa roaHlrqHriM craHoM. T4 4 4 6

itjt. .i _ -,{4' ;'... MiiWFL,, -4' Iu',':'::'| ',ki',;

]uicronnft Mo,uyJrb 12.O6o.nonrn
Ienaa 16. PospaxynoK o6olonor. t2 4 4 4

1fW3. .,,,,::''ii';,i9, 
' .Jfst4i#sprru t2; 41 t:"'4i ::wl;

Suicronuft MoavJrb 13. .lluna*riqni nananraxeHHfl .

Iervra 17. Pogpaxynrur Ha uiqnicrr nppr yAapHr{x HaBaHftDKeHHsx 8 2 2 2 2

Mo4ynruufi KoHTpoJrb 2 2
:l Ycroro sa sMisrosmr !trd,.trv .,.14 4, 7.,: 2,t

Ycroro ro,rltrH 300 64 80 t6 140



5. Teprn cervriHapcbKrrx 3aHqrb

J{b s/n Harna re*ru Kfurrn. roa.

6. Tepru [paKTnqHrrx 3aHflTb

J\b s/n Ifasna reMrl Kfuirx. rol.
I flo6yaoea enlop Buyrpiurrix 3ycr{nb npr po3TrraHHi-crucnauni ra npr.r rpyuenni. 2

2 llo6y4ora enrop Brryrpiurrix 3ycnnb AJrr KoHconrnoT 6amn. 2

J flo6y4ora enrop BHyrpirunix 3ycr4nb Nts6urc*t Ha ABox onopax. 2

4-5 [Io6ygona emop BHyrpimsix 3ycr4nb Ar.s rurocroi paMH. 4

6-7 feonaerpuuui xapaxrepucrrrKr.r rrJrocKlrx nepepisin. 4

8-9
Ieopia npy)rcrrofo crauy: nprMa i snoporHa saAaqi. Teopia 4e$opuonaHoro craHy.
Saros fyxa npn cKJraAHoMy Hanp)DmeHouy craui. 4

t0-12 PosparyHoIc na Lrir+ricrb i xopc'rrcicrr npn po3rrrarfii-crncrarrri. Crarr.mo sr,rsHa.ryBani
crarntfio HesI,BHa.ryBaHi crepx<neni cncreMr-r. Teuneparypni i uorraxari HanplDr€rfirfl.

6

t3-14
Pospaxynox na uiquictr i xcopcrricrb craruqHo BLBHarryBaHrx i crarrqHo HeBH3Ha-
rryBaHl[x saris. 4

r5-20
Pospaxynox na rr,rirryricrb npu IUrocKoMy srr,rHi. Hanplucer*ui craH B xaparcreprnD( Tormax
uepepisin. Al,r$eperuria-rrrue pinlrrrurr npyxHoiliuii6anru. Moryrrlrud KorrrpoJrb.

T2

2t-22 llo6y.lona enrcp BHyrpiuurix 3ycnJrb Arc rurocKoro JroMaHoro 6pyca. 4

23-24 Pospaxyuox 6pyca rtplr cKJraAHoMy HaBaHTaxcenni. 4

25 Kocuft srnH. flogaqeHTpoBe crr.rcKaHHr. 2

26-28
BugnaqeuHs nepenairqeur nepepieir 6pyca eHepreruqHlrM MeroAoM. Irnerpal Maxc.
rera-Mopa. Cnoci6 Beperqariua. 6

29-30 VIeroA crur. Po:paxyHoK Ha rrliqsimr crarrirrrHo HeB[3HarryBaHr{x paM. 4

3t-32 Pospaxynor na uiqHicu 6araro ilpoJrborHtrx 6anon. 4

33-34
Crifoicru no3AoBlrHbo cnrorynorcrepxnin. fliarpauacrifuocri. Pospa4nrox Hasrifuiffr
3aAorroMororo roe$iqiernin 3MeHrrreHHf, ocHoBHoro AonycrnMoro HanplDKerurf,.

4

35-36
Pospaxynxn rconcrpyrcqifi sa rpaun.rHnM craHoM rpx po3TrraHHi-cnrcrasni crepxuio,
sruHanHi 6aror is nmopucraHHrM ilplrHrlr,rrry Jlarpauxa. 4

37-38 Poepaxyuor o6oronor. 3aAaqa Jlsr,re. 3aAaqa Jlannaca. 4

39-40 Pospaxynnn ua uiqnimr npr yAapHr{x HaBaHrar(eHnxx. Mo4ylrHufi ronrponr. 4

PagoDl 80

7 . Tenln ra6oparopHrrx 3aHflTb

Jlb s/n Hagsa reMu Ki.rrrr. ro.u.

I Bunpo6yoannr Ha po3T{ryBaHHr-crncKyBaHHr. 2

2 BHsHaqeHHr npyxHrrx noqifisrx rr,rarepianio. 2

J Erccnepnnaeuranrni uero,qra Bn3HatreHHr ninifinnx 4e$oprr,raqift . 2

4 BEsqeHHt Br,r3HaqeHHr HopMaJrbHr{x Ha[py)KeHb rtpu qncroMy sr,rruHi 6a-rxr,r. 2

5 Br,Isnaqenns nepeuiqenr nepepi:in rrJrocKofo JroMaHoro 6pyca. 2

6 Ercnepnuenra.nrua neperipKa MeroAa cr4Jr. 2

7 Crifixicrr rro3AoB)r(Hbo crncHyrHx crepxcnir. 2

8 BasHaqenn-f, roerf iqierna Aunauiqnocri npr,r y4apHr,rx HaBar{rrDKeHHflx. 2

PasoDr t6



8. Cauocrifina po6ora

9. InAnniAya.nrni 3aBAaHHfl

BaKoHauHs po3pixyHKono-rpaSiulrrx po6ir No1 i J\b2.

10. Meroar HaBrraHHfl

:". flpone4enHr ayAuropHl{x -uerqift, npaKTnrrHrx 3arilrrb, ra6oparopnnx po6ir, ingnri4yanrni roncyrrra-
itii, carvrocrifiHa po6ora cry.uernin ea rvratepianauu, ony6lirosaHzrau natfe4poro (uerognuni ra yr6oni noci6-
ur,rxr,r), Br.rKoHaHHfl po3paxyHKoro-rpa{ivnrx po6ir, npoBeAeHHs oniunia4.

. 11. Mero4rr KoHTpoJrro

flpone4ennr rloroqHoro KorITpoJIIo, nl{cbMoBoro MoAyJrbHoro KoHTpoJrro, $iHa-rrurufi KoHTpoJrb y nnrnxgi
icnrris.

12. Kpurepii oqinloBaHHfl Ta po3rroli.rr 6a.nin, flKi orprrMyrorb cryAeHTrr

Cn naloni nan.raJrrnoi po6orn Ealn ra o.rlHe 3a-
HflTTfl (sanganur)

Kfurrrc.3auqrb
(ran4anr)

Cynrapna ni.nr-
nicrr 6a;rin

Mogyrr I
Buronannc PfP J\bl 0...50 I 0...40
BHroHaHH.s rconrponrurx po6ir 0... 10 4 0...40
BnxoHann.s na6oparopulrx po6ir 0. ..5 4 0...20

Vcroro sa rperifi ceMecrp 0...100
Mo.qy.nr 2

BurconaHns PfP J\b2 0...40 I 0...40
Bunonannf, rourpoluurx po6i:r 0... t0 4 0...40
Bmonanu.fl la6oparopHnx po6ir 0...5 4 0...20

Ycroro 3a qerBeprnfi ceuecrp 0...100

Ceuecrponufi roHrporu (icnu:r) [poBoAr{rbcs y BnnaAKy siAMosu s4o6yeaua siA 6aris noroqHoro rec-
ryBaHHt ft sa HatsHocri 4onycxy 4o icnury. flia qac cKJraAaHHr ceMecrpoBoro icuury s4o6ynau Ma€ MoxJra-
nicr:r orpuuarr,r MaKcr{il,qaM 100 6anie.

J\b s/n Ilasna relrr Kfursn. rol.

I
flo6y4ora enlop Bnyrpiunix cI4JIoBI{x $arcropin no 4onxuHi KoHcrpyKTr{BHofo eJre-
MeHTa runa 6pyc (rerr,ra 4). 34

2 feouerpauui xaparrepucrlrKlr rurocKtrx nepepisio (rervra 5) 8

5 MexaniqHi xapaKTeprcruKr{ Marepianir (renaa 7) 6

4 Pospaxynrcra ua rvriquimr i xopcrxicrr npu npocrr{x aerfoprrlaqirx (rcrr,ra 8) 22

5 Pospaxy{Kr,r na rrliqnicrr 6pycia rppr cKrraAHoMy HaBarriDKeuni (rcrraa 10) l2
5 Eneprermilrnfi uero4 BrasHaqeHr{r nepeuiqenr B flpyrcrrllx cucreMrx (reua l1) 10

6 Pospaxynor crarr,rrrHo HeBu3HarryBaHr,rx cucreM MeroAoM cr,n (reua 12) t6
7 PogpaxyHor Ha rraiqHicrr npra aii noBTopHo guinnrx HaBaHraKeHr (renaa 13) l2
8 Crifixicu no3AoBxHbo crr,rcrryrr{x crepxnir. (rervra I 4) 8

9 PospaxyHrn roHcrpyrcuifi sa rpannuHr,rM craHoM. (rerr,ra 15) 6

l0 Porpaxynor o6olonon. 3aAa.ra JIsMe. 3a4aua Jlaruaca. (renaa 16) 4

ll Pospaxymu ua ruiqHicru nplr yAapHr.{x HaBaHTil:KeHnrx. (rerr,ra 17) 2

Pagou 140
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Einer ars icnr,rry cKJraAaerbcfl s 2-x reoperuqHr{x 3arrrdraHb ra 2-xeaaau. Maxcuuarura rimxicrr 6aris
3a KolrcHe reoperurrHe nr{TaHHr -20 6atis, MaKcr4MturbHa ri.nrricrr 6anis sa Ko)r(He npaKTr-rqHe ullrannq - 30
6a.ilis.

Kpnrepii oqixronanur po6orn rgo6ynava rporflroM ceMecrpy

3aAosirsHo (60-14). flonasaru naiuirvrynr 3HaHb ra yuins. 3Aaru PfP. IIpu sarmcasni nao4ynin sHaftTr,r

sianosi.qi Ha reoperr,rqni sanHTaHHr i noragaru xi4 piurenH-a nplrKnaAHr{x 3aAaq. 3narn ocHosHi uexaniqni xa-
paKTepncrr{rua uarepia-nir, ix posrvripnocri. Bnairr.r 6yaytaru eruopu BCP i o6qr.rcmosaru reoMerpr{qHi xapaxre-
pvcrrKn nepepisin 6py ca

{o6pe (7S89). Trepao 3Harrr rr,riniuyu no oqinqi uiqnocri, xcopcrrcocri i crifirocri KoHcrpyKTHBH}Ix
e.fieMemis runy 6pyc. 3axucrpnn PfP. Ilpra HanracaHni uoAyrin noKa3arr,r noBHe piureuHr nocraBJreHr{x 3a-

BAaHb. flpll nanucauui xorrrporurnx po6ir oqirma noBLrHHa 6yrn He HriDKqe <4o6pe>. Binrno eoroAiru l\aEro-

.rtar*,ru pospaxyurin 6pyca (na.n, 6ana, parvra) trK crarr,rrrHo BrrcHaqyBaHr{x cncreM, rax i crarnqHo HeBu3HaqyBa-

Hr.rx cucreM. Brr,riru ni46r.rparu ua4iftsi posrraipr.r 6pyca i o6orosor B Melnax npyNnocri i no necyrift gAa'rnocri.

flporo4nua po3paxyHKlr KoHcrpyKTrrBHr{x eJreMernin Ha srorvfireHicrr.
Bianrinno (90-100). 3.qarn rci xorrpomni'roqxn s oqiHxoro <<ni4uiuno>. ,{ocnonamHo 3Harr yci rervru

m yuiru ix gacrocosyBars. Mo.qylrni xorrponi Hanncarrr na oqimy, 6nusrxy Ao MaKcHMaJrHoi., s4arz i ea-

xlrcrr.rrr.r PfP na MaKcuManbr{y oqiHKy. IIpu nmonanni na6oparopnrx po6ir rroKrBarn calrocrifiHicru i nacru-
plunicrr npu AocsfaHni qhi.

IIIxa;ra ouinrosaHHs: naqiona.irbHa ra ECTS

13. MeroarrqHe 3a6e3reqeHHfl
,gu6oni noci6snru:

. 1. [Io6yaoBa emop rnyrpiuHix cranoB]rx tfamopin npu po3Trrasni fi crr,rcnatrrri. O. f. .{i6ip, M. I. flexem-
nnft, M. M. fpe6ennixon, A. O. Kipnirciu. -X.: Haq. aepoKocM. yH-r irr,r. M. €. XyrcoBcbKoro <Xapr. asiaq.
iH-r >>, 2013. - 32 c.

2. feouerpu.nri xaparrepucrr.rKlr rrJrocKlrx nepepisia. M. M. fpe6enHiron, M. I. flerenrnufi. - Xaprin: Haq.
aepoKocM. yn-r irvr. M. e. XynoBcbKoro <Xaprcin. aniau. iH-r>, 2018. -92 c.

3. PospaxynoK crarr{qHo HeBH3HaqeHr{x paM. M. M. fpe6eauinon, O. f. .{i6ip, M. I. flexensrruir, A. O. Kip-
nirin. - Xapnio : Haq. aepoKocM. yn-rirvr. M. e. XynoBcbKoro <Xapxir. asiarl. in-r>>,2020. - 48 c.

4. Teopii r',riquocri. Crcaa4nrafi onip. M. M. fpe6euuinon, B. IO. Mipounixon, M. L llerearuvtfi. - Xaprin:
Haq. aeporocM. yH-r iru. M. €. XyrconcrKoro <(XapKin. aniaq. iH-r>>, 2022. - L62 c.

5. Ouip uarepiaris (posain ,,Craru.rHo BlBHaqyBaHi cucreuu"). Koucnenrrexqifi. Eyrauon B.B., .{a6ip O.f.
V.r. snA. ,,XAI", 2002. - 136 c.

6. Onip ua'repianin (posain ,,CrarH{Ho HeBr{3HaqyBasi cucreus"). Koncnerr nenqift. Eyrauon B.B., ,{r.r6ip
O.f. V.r. BH4. ,,XAI",2004.- 152 c.

7. Examples and Problems in Mechanics of Materials. Stress-Strain State at a Point of Elastic Deformable
Solid/ V. Demenko. - Kharkiv: National Aerospace University "Kharkiv Aviation Institute", 2009 . - 292 p.

8. Fundamental terms and concepts in mechanics of materials. English-Russian-Ukrainian Lexicon / N.
Doroshenko, M. Demenko, Ye. Pyzina, A. Shevchenko, V. Demenko. - Kharkiv: National Aerospace
University "Kharkiv Aviation Institute", 2010. -76 p.

9. Geometrical Properties of Plane Areas/ V. Demenko. - Kharkiv: National Aerospace University "Kharkiv
Aviation Institute", 2006. - 90 p.

;:l0.Mechanical Testing of Structural Materials/ V. Demenko. - Kharkiv: National Aerospace University
*Kharkiv Aviation Institute", 2012. - 50 p.

l l.Physical Principles of Structural Materials Selection/ Ya. Karpov, V. Demenko, P. Lepikhin, O. Popova, V.
Sikulskiy, A. Taran, I. Taranenko, T. Jastremska. - Textbook. - Kharkiv: National Aerospace University
"Kharkiv Aviation Institute", 2004. - 403 p.

11

Cyua 6a.nin
Oqinxa ga rpaaprqifiHoro rrrKaJroro

Icnnr, gHSepeHqi fi oeauHfi sanix 3a-rrix

90 - 100 Bi.urvrinno

3apaxorauo75 -89 ,{o6pe

60 -74 3aaosimHo

0-59 HegaaosimHo He rapaxonano



l2.Structural materials/ Ya. Karpov, V. Demenko, P. Lepikhin, O. Popova, R. Shevchuk, V. Sikulskiy, I.;''r Taranenko, T. Yastremska - Handbook - Kharkiv: National Aerospace University "Kharkiv Aviation
Institute" ,2005 . - 246 p.

I 4. PercoueHAoBana .nireparypa
Barosa
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