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1. CrpyrcTypa HaBqaJrbHoi Ancllltu.rrinu

Hafi naenynaHHq noxagur,rrcin

Bcsoro ro,rlrrH

,{enua Qopua
IIABTIAHHfl

3aoqna Qopma
HABqAHHg

Kiasricrr r<peAzris/roA. 4

Ycroro roAI4H ayArrropHoi po6oru, y r. rI.: 60

. lercqifiui saHtrr.s,roA. 30

. ceuiHapcrxi :aHmtr,ro4. 30

. rrpaKTI4rIHi :arumx,ro4.

. ra6oparopui saurrrq,foA,
Vcsoro roAuH calvtocrifiHoi po6oru, y r. q.: 60

ErsailaeH

2. Mera ra 3aB.tIaHHq HaBqaJrbHoi ArlcqrrnJriHrl

2.1. Mera BuBrIeHHs lraBqaJrbHoi Alrcqllrtlinu
Meroro Br4BqeHHs Aracqrauinu e oBono.uinns ra posyrr,riuHt MoJIoALIMI,I HayKoBIIsMu sHaHr i

HaBr{qoK, nilo6xianux AJrr uo6,v4onu MareMaruqnux ruo4eleft cKJIaAHI{x selinifinux crlcreM i
npoqecin, ogHafioNanenn.s 3 ocHoBHlrMtr froJrolKeHHtMI{, 3ariIJIbHIrMIl ni.qxoAauu ra MeroAaMrI

MareMarl{uHoro ra roun'rorepHofo MoAeJIroBaHHt.

2.2. SasaaHgq HaBqaJrbHoi Allcqun.rrinu eiAuoniAHo Ao ocsirHroi rporpaMlr
B pesynrrari eusqeHHs Alacqunlinll cryAeHT rIoBllHeH:

o gacsoiTra ocnosHi noroxeHH.f, MareMarpltlgoro MoAenIoBaHHf,;

eNriru 6ygynaru liuifini ft neniHiftui rrrareuarH-rui NaoAeri npoqecin rerlJlo-Maco-repeHe-

ceHHf,, eneKTpoAr,rnauircz, 4e(poplrynanHs, rloilrl4peHHt xBI,IJIT s Herinifinprx cepeAo-

BI4IIIAX;

. . posyrriru uexi gacrocyBaHHtr ninifisux i neninifinux MareMarLIqHLIX uoAelefi;
. 6yrr,l 3AarHr4M o6raparra paqiouanruufi rrreroA 3HaxoAxeHul poan'xsrie i 6ygygatu

4nropr.rrM posn'rslnannr c(fopuynronani sagat| a raKont pospo6uru siAnoniAHe

nporpaMue sa6egue'reHns. 2.nfl, rontn'rctepHoro MoAerIoBaHHs;

o opieHT)ts utr4cb B MoxJrr.rBocrsx Bxe pospo6nenzx [porpaMHl{x xouulexciB AJIfl

roun'rorepHoro MoAeJrK)BaHHr nelinifisux upoqecin i el\dirz Kopl4cryBar[cr xo'{a 6

OAHI4M 3 HI,IX;

. sNrirz [poBecrr.r o6qucnrosamnrEfi erccueplrMeHT i npoananis]vr;artr fioro pesynbrarv.

Bus.reHHs HaBrraJrbHoi Azcrlunrtinn nepe46auae t[opuyBanHs ra po3BI4Tox n acnipauris roN'Ine-

renTnocreft:

3araJrbHrrx:
1) :naunr c1r.racHrdx rrleroAin MareMaruqHoro, tILIcJIoBoro fi roun'rcrepuofo MoAeJIIoBaHHt

nednifiuptx npoqecin;
2) rputlrunufr. anal/rz, oqinxa i cranres HoBI'Ix ra cKnaAHI'Ix i4efi;

3) yrrrinnx e$errunno cnilrynarvcr 3 rrrr{p )KoIo HayKoBoro cninrHororo ra fpoMaAcr-rcicTlo e

rlr4TaHH-f,x rIplIKJIaAHoi uarerrlarHru;
4) nanoleuznicrs y.4oc.lrHeHni ueru;
5) s4arHic6 cavocriftuo po:nzBarvrcs. i nAocros'amoBawrcfl. ylpoAoBx )KLrrrfl,

nilnosiAanrnictr 3a HaBqaHHx iHtuzx;



6) coqianrua ni4noei4amuictr 3a pe3ynbrarr,r npufiurrr crpareri.ruux piurenr;
7) iniqirosaHHr oprarinarsnlax 4ocriAnuurro-innoearliftHrax KoMrrJreKcnux npoerrin;
8) ni4epcrBo ra 3AarHicrs sK Ao aBroHoMnoi, rar i Ao rouangnoi po6oruniryimrc pea-rrisaqii

npoerrin;

Qaxonux:
1) snannx trpo reHAenqii posnzrxy i naft6inrru naxrzei Hoei pospo6rz n o6nacri MaTeMarr4rr-

Horo tll4cJroBoro ra rcorr,tn'torepHoro MoAeJrroBaHHr cKJraAHLrx neniuifisnx npoqecin i cucreu,
a raKox cyuixnzx o6nacrefi;

2) znauur^ i posynrinnt c)ruracHltx HayKoBlIX reopifi i uero4in, sl,Iiuug ix e(perrunuo 3acrocoBy-
Barll AJII crrHTe3y ra ananisy cKJraAHLrx npoqecin, cr4creM Ta sBr.rrq;

3) snanua npo reHAenqii posnzrxy i nafinaNnzniui noni pospo6ru e o6nacri MareMarr.rrrHoro,
rrr4cJroBoro ra KoMn'rorepHoro MoAenIoBaHHg cKnaAHLIx npoqecin, cl4creM Ta flBIrIq;

4) snannr i posyrvrinnt cyqacnl,Ix Ha).KoBrrx reopifi i rrrero.4in, srdiHHs ix e(perrueHo 3acroco-
ByBarlr Anr cr{HTe3y ra ananisy cKnaAHltx npoqecin, crlcreM Ta sBnru;

5) s4aruicrr eQerrunuo 3acrocoByBarr.r anariruqni MeroA[ ananisy ra MareMarr]qHofo
MoAeJrroBaHHr cKJraAHr4x rrpoqecis ra ckrcreM, Br.rKoHyBarr.r KoMr'Iorepni ercneprrMeuTrr rrpra

lpoBe.qeHHi nayronux 4ocri4xenr;
6) s4arHicrr iurerpynau4 3HaHHr s iHruzx Aucquurin, 3acrocoByBarr.r cucrervrnuft nilxi,q ra

BpaxoByBarpr netexni.*ri acnexru npz posn'xsaHHi HayKoBo-[pr.rKnarHrirx 3aAaq i suroHaHHi
AocriAxeur;

7) s4aruicm pospo6rml{ Ta peanisonynarz rpoeKTr,r, BKrroqaroqn sracHi AocniAxennx, mi
Aarerb trroxnragicrb nepeocMr4cJrroBarrr naseHi rrr4 crBoproBarpr noni 3H&HHx, a raKo)K
posn'xsynarz cxnaAHi ga,{a.d n o6racri MareMarraqHoro, qrrcJroBofo ra KoMil'rorepHoro
MO,4enIOBaHHt.

Pesymraru HaBqaHHr 4anoi Ancqunninu 4eranisyrorr rari [porpaMHi pesymrarrr HaBrralrHfl:

- 3HaHHr ra posyuinHr HayKoBr4x fi uareuar[rrHrrx npzuqznin, qo JIe)Karr g ocHogi MareMar]Irr-
Hofo MoAenroBaHHr seriuiftnrax npoqecir, crrcreM Ta tBI{IrI;

- npo(fecifini sHaHHs ocHoBHr4x saxonoruipnocrefi rimiuroro orlI4cy npoqecin B paMKix MoAe-
. nefi Tenno-Maco-flepeueceHH.g, eJleKTpoAznarrrirz, 4e$oprvryBarrHf,, ilomupeuHs xBI,IJIr s Heri-

uifturrx cepeAoBr.rrqax; aJrropr{rrvrie ra ix nporpalruoi pearisaqii npu Aocni.{NenH.ttx 3a AorIoMo-
roro o6qucJrroBaJlbHoro eKcrIepLIMeHTy;

- sAarHicrb [poAeMoHcrpyBarr,r 3HaHHr cyqacHr4x rrrrcJroBrrx NaeroAie po:n'mynanna xpafionux
3a.!.AI{i

- 3.{arHicrb o6paru paqiouamuufi naeroA 3HaxoAxeHn.a po3e'.r3rie i no6ylyBarvuInropLIrNI po3-

B'r3aHHr c(popnrynrosaui gaAaqi, a rarox pospo6uru siAnosiAHe nporpaMHe ga6egne.reHHs

4flfl KoM['Iorepnoro MoAenroBaHHr;

- sAargicrb rrpoAqMoHcrpyBarr{ uouz6neni sHaHHs y nu6panifi cneqiarisallii;

- sAarHicrb rrpoAeMoHcrpyBarr.r poayrvrinnx B[nr4By rexniqnux piurenr e cycninrnouy, eronoui-
tIHoMy i coqiamsovy xonrexcri;

- gAiftcHrosarv rrorryK, anarislcaru i r<pnruuuo oqinronaua iu(foprraauiro : pisnux Axepen;

. - nMinns flpoBecrr{ o6.rzcnrcnanrnraft ercuepr4MeHT Ta rrpoaHanisynaru fioro pesynbraru;

- cauocriftHo nnauyBaru fi BtrKoHyBaru AocniANeHHr, a raKolr oqinronarr.r orpuuaui pe3ynbra-

Tt4;

- 3acrocoByBaru iH$opuaqifiuo-rouynirarliftHi rexnororii ra HaBIrKr{ rporpaMyBaHHt Anf, po3-

n't3aHHt 3aAaq MateMar[qHofo MoAeJrIoBaHHr cKJraAH]IX npoqecin, crlcreM Ta xBI,IIq;

- e(fenrranuo npallloBaru xr in4Iani4yamno, rar i y crlaAi KoMaHAI'I;

- rroeAHyBarz reopiro i uparrIay, a raKox rtpuirvraru piureuux ta eupo6rxrll crpareriro Aisnl-
'socri 4nx nzpilueHHr 3aBAaHr cneqianisaqii 3 ypaxyBaHHtM 3araJlbHoJlroAcbKux qinnocrefi,
cycninrnzx, AepxaBHrIx ra nupo6Hllqrx inrepecin;

- cauocrifiHo Br.rKoHyBarlr HayKoni locniANeHHr ra 3acrocoByBaru AocliAuuqrri HaBI,ITIKTI 3a

4



npo (f ecifi uoro reMarr4 Koro ;

- 3acrocoByBarl{ cucrevtruft niAxil, inrerpyrour.r 3HaHHr s iHlrux Aracqnndn Ta BpaxoByroqu He-
rexniqni acrIeKTLI, niA.rac po3n'rsanur 3aAa.r o6paHoi cneqianigauii ra nponeAeHHr .qocniA-
xeHb;

- carr,rocrifiHo 3MoAeJIIoBarLI crlcreMy (rnnrqe) ra ix erenreHTr{ 3 ypaxyBaHHxrvr ycix acuerrin no-
crannenoi ga.uaqi;

- aprryeHTyBaru nu6ip nretoAis posn'rsynannr cneqiarisosaHoi zaplaui, Kprrrr,rtrHo oqinrorarr.r
orpuurau i pe3yJrbrarr4 Ta 3 axu Ir1ar u rlpuiruxri piueHnr ;

3. Onuc HaBrrarbHoi Ancqun.niun
3.1. Jlercuiftni saHqrrs

Jvb

n/n HailnenynaHHn pndinie, muw
Kintxicmt

20d.
I 9ucnosi MeroALr posn'-asyeanss ueliuiftHzx rpafionzx 3aAaq. MeroA

crinqeHuzx pisnnqr. BararouapaMerpuqHi pisHraqeei anroprlruu.
Mero,u cr<iH.reHHux erervreuris.
MeroA rpaHr,rqHLrx ereMenris.

6

2 Posn'xsynann-fl Heriniftnoi HecraqionapHoi saAaqi TerJro[epeHocy 3

AonoMororo MeroAy crinqensux eJreMeHTis i ciNreficrBa oAHoKpoKoBr,rx

6araronapaMerpr,rqHrax pisuuqeBr4x rurropzruin I -ro ra 2-ro nopa4rcy.
B mopucraHHr npocropoBr4x arrp o KclrMaqift suqoro roprAKy
ro.rHocri.

4

-t
J MoAeruoeaHrul rlpoqecis szHraKHeHrur, po3ropraHus i raciuH-fl uoxexi

ra npouecie rep uoo6p o 6rz KoHcrpyKrr4BHr{x eneMenris. BpaxyeaHHr
neniHifinoi noseAiHKn rir upr.r HarpisanHi-oxoloAxenHi.

[ocni4Nenns g6ixHocri fi roqnocri orpr4MyBaurax pose'.ssKie.

IlopinH.anslauir. anarig pose'.asrin B Mexax ninifiHrax i neninifinux
Mo.rleJrefi . B cranoereHH.f, Mexr 3acrocoBHocri uoaerefi .

4

4 MoAemosaHrur np oqecy [ourr4p eHrur eJreKTp ouarHirnzx xBLr Jr6 B

neninifi nnx 3 a eJreKTp vr,unvrMr ft uarnirnuMr4 BJracrv B o crtMl4
cepeAoB[rqax. PieHgHH.s MaKcs eJrJr a. Enerctp o vrarnirni floJr-rr B

cniH.reHHux rirax.
@epouarnirHi, 4ienexrpuuni rina. BpaxyBaHH{ uauaruiuyBaHHf,
ronrpu3arlii. r{zcenrHa anpoKcr,rMarlis Oign.rHrax cnissiAHolueHb.

4

5 Heniniftui npoqecv 4eQopuynaHrur. llilxolu Efinepa fi Jlarpanxa.
flpyxHo-nnacrr.rqHe .qe 0 opMys alrtlnfl . 3arnurKoei Haupyxeuna.

4

6 rlucelrui niAxoAu 4o poso'r3yBaHrur 3B'.f,3aHlrx garav' 3s'sgaHa
3a1aqa renJronposiAHocri ft enerrpoAzuauiru.
9ucemna arpoKcrrMaqix QisrEvnnx cnissiAHoureur uix gnaiqeHHtMl4

eneKlpr4qHoro fi uarnirnoro uorie ra s iAuosiAHrrMrr Haflpyx{eHo cr{MI,I
ft reuneparyporc.

4

7 Ornx4 icrryrovnx uaKerie [pI4KJIaAHI4x rlporp M.

Koun'rorepHe MoAeJrroBaHruI n cepe4onzqi orpaMHoro KoM[JreKcy

ANSYS !

4

Ycroro 30 roa.



3.2. Cervrinapcrrci 3aHfl TTfl

il!
n/n H uiltweny e auun p oz dinie, ment

Kinuxicma
zod.

1 TeMrrepaTyplr B crlHIIr peaKTopa 3a

ftoro po6orr4 3 AorroMorolo MeroAy

,IIo cniAxenn-fl g 6iNHocti .rlacro wrx p osn'xsr<in.

BusHa.reHnx posno4iry
craqioHapHoro pelKr4 My
crinqenuzx ererueHtis.

2

2 BrsHa.reHrur po3noAiny relanepatypvy crinqi peaKropa B yMoBax

nepexi4ruax npoqecin (uycr, eynuHra) 3 BI4KopEcraHtuIM ciMeftcrea
oAHoKpoKoBI4x 6araronapaMerprqHux pisHzqeBrx iuropuruie I -ro ra
2-ro uopx4ry. BpaxyBaHHrr repMoqyrrl,rsocri i renloo6uiny uuxxou
slrnooN4iHroBaHHf,.

2

5 AocniaxeHHr rrp oue c in 4e Q opMyBaHHt nelinifi nrax crpI4xHeBLIx
KoHcrpyKrlifi. @epua Migeca. llopinnanrHufi aHanig anariru.ruoro i
crinqenno- eJreMeHTHux pogs'-f, gxis.

2

4 BngnaqenHJl eJleKTpouarurirnux, TeM[epaTypHI{x i MexaHi.rHux nonie y
qunin4pi 3a yMoB fioro repuoo6po6ru 3a.qorloMororo
erermpoMaruiruux roris.
r{ucemna arpoKcl4Mallir SisruHIax criesiAnorueHr.
llo6y4ona i epapxii tu oAer efi . Bp axyn anHt repMorlyuznocd.
Pauionanrui pexxuu in4yrllifiHoi repuoo6po6r<z Qepovrarnirnoro
quriulpa.
flopieH.fiIruuft aHarris poss'-f,grie B Me)Kax pisulEx MoAeJIbHIrx ytBJIeHb.

8

5 llpyNuo- uracrl{qHe 4e Q opruyn ann s 6 anKIa s a iHreucuBHoro
TeMneparypHoro HaB aHTa)KeHH.f, B yMoBax uoxexi.
Bp axyn anH{ TerrJloo 6rr,r iHy nLrnp ovtiHIoBaHH{M i rervrnep arypnoi
3iure)KHocri xaparrepl4crl{K uarepiany.

4

6 Bugna.reHruI TeMrleparypHktx florin, a raKo)K rIoJIlB rlepeMllrleHb,

4eQopuaqift ra nanpyxeHb 3a AorloMororc rporpaMHoro KoMrlneKcy

ANSYS.
BngnaqeHIUI HanpyxeHoro craHy crin'reHHoro uranin.qpa nil
nHyrp iurHi u rzcxo ttt. llpv rotyB aHH.fl AI,IcKp erHoi u o4eli,
posn'xsyrauu-fl i risyanisaqir otpuuaHl{x pe3yJlsraris. @oprvryeauur

rporpaMHoro KoAy Ha Mosi APDL.
[ocnigxeHHt HanpyxteHoro craHy B rIJIacrIrHax i quninApax 3

oTBOpaMLr.

,{ocni4NeHHt reMneparypHl4x nolin, uepeuiqeHr, 4eQopuaIlifi ra
HarrpyxeHb y ABoIIrapoBoMy uunin.upi.
B oaxvsaHHt rep MoqyrrtI,reocri xap aKTepI4crI4K Marep ian is.

t2

Ycroro 30 roa.

3.3. Canocrifina
Np

n/n
3uicm po6omu K-cmt'

zoduu

I Br.rr<ouanns in.u[siAyanbHl{x Hayroeo -AocriAH}IX 3 aBAaHr, r- ctr/ro,4 40

2. 'lliAroroeKa 4o icnury 20

Ycroro 60 roa.



4. Kpntepii oqinronaHHfl p$yJrbrarin HanqaHHs

3HaHHs acnipanrie oqinrororrcs sa 100-6amnoro rrrKaJroro Ha ocnoei TaKHX KoHTpoJrrHr,rx

saxo4in, ar

- nporvrixHufi ronrpom (nuxonanHr AoMarrrnix san4aHr, KouTpoJrbni po6orra);
- BLIKoHaHHx iH4nni4yaJrbHr{x 3aBAaHb i ix saxucr Ha ceuinapax;
- BrrKoHaHHr iH4uni4yanbHoro HayKoBoro 3aBAaHHr;
- ni4cynronufi ronrpom (icuzr).

- Konrpomni po6oru:20%;o garamnoi oqinxu;
- Cenninapcrrci :axncrn inAunhyaJrbHrrx: 30%o zarwrrrroi oqiunu;
- Ceurinapcrrcufi 3axrrcr iu4nni4ya.rrbHoro HayKoBoro 3aBAaHHfl: 20Yo zarasturoi oqinxu;
- Icnur: 30%o saraJlbnoi oUinrra.
- 3ararovr 100 6anis.

3pasox indueidyanbHozo saedaHHn JYzI (15 6anie)

flo6yayaatta MeroALrKy posn'rsyBaHHr npocropoBo oAHoBr.rMipHoi sa4avi upo narpiBar{H.rr AoBrofo
qnnin4pa paAiycy R e pinuauua

ar ra(" ar)., c:=:17,,r_l+Q (1)
0t r0r\ 0r)

34 TIOTIATKOBI,IX

T(r,0) =To?) , (2)

rpafionnx yuon
AT
A=0 ilpkrr=O, (3)
or

^aT)v-- B(Z-qs) lpu r=R (4)
6r

3pasox indueidyanbuozo saedauan l,lb2 (15 6anie)

Ilo6y4ynaru 6azuc:r'i Qynxuii Apyroro rroprAKy AJUI oAuoBr.ruipnoro crin.Ieuoro eJIeMeHra 3 rpboMa
By3naMra. Ha ocHoei qzx (fyuxqifi sanzcarz criH.{eHHo-eJreMeHTni pinnrrrrrfl g.nfl crpuxHeBoro
eJreMeHra, nosAoexHi uepeuirqenHr rKofo oflucy€ 4ra(f epenqiaJlbHe pinnm*rx

(1)

sa xpaftonrax yMoB

ul -0. EAlll -R.lr=u d*|"=t
(2)

Ia E, A -rri4nosi4no rvro4ynr lOnra i nrtoIqa roreperlHoro nepepisy crpI,IXHs.

3pazox induoidyanbHozo HayKosozo saedauHn (20 6anie)

,{ocni4nrra HanpyxeHo-ae(foprvronasnir c'rau KoJroHr.r KBaAparHoro nepepisy 0,2x0,2n4' 14un. puc. 1),

ni4culeuy sicrNroN.(a craJreBuMrr rpyraMLr 4ialrerpou 16 rvru. KonoHa no scifi AoexuHi nepe6yeae ni4
craHAaprurrM TeMleparypHr4M HaBaHTaxeHHf,M 3 Tpbox cropin (vereepra cropoHa isonronaua).

Bi.quosi,qHo Ao cqenapiro noxexi sri4no gi craHAaproM ISO 834 reMneparypy gonninnroro



cepeAoBl,Iua (reuneparypy (rceBAo-non*o >) 3ailae crIrBBlAHomeHHt

(1)

_*

*

+-
T-,s
---*

*

=*

+rr| | lT-s
., Pnc.

Tenro(f isz.+ri xapar<repl{crl4Kll 6erouy

fycruua 2500 xr/u3.

ttt
1

3an

TII4TOMOT

Mo4ynr lOura 6erouy 30000 MlIa,
Koe(biqieHr flyaccona 0.17,
rcoe(f iqient reMneparypHoro po3IIr{IpeHHt 0,0000 1 7 /rpaX
xoe(fiqienr rennoeiAAaqi 25 Brl(v( rpaA)'

Ts =To +3451ogro(8r + 1),

t l-t t

a1r,u\s. l. 3aleNutcrb ren rronpoBtAHocTl BrA TeMlepaTypl{

Terr.rneparypa, Co *, Erl{u' K) Terunepatypa. Cs Er/{w' Ki
0 1.95 700 0.8143

100 1.77 800 0.7214

200 r.6286 900 0.659

300 r.3571 1000 0.6179

400 1.1 893 1 100 0.6036

500 1.045 r200 0.6179

600 0.9143

Ta6twls.2. 3aleNntcrs TENNOEMHOCT1 BIA tdl

Teuneparypa, C0 c, Axr/tru' R) Tenneparypa, C+ c, /5,?x{ [nr ' IQ
0 9t2.5 700 1065

100 937.5 800 r075

200 962.5 900 r075

300 1001 1000 I 050

400 t02s 1 100 r030

500 1 050 r200 I 030
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Ta6nuqs 3. 3areNnicrb xapaKrepl{crllK crani eil reMneparypl{
(xoeQiqieHTa rerrnonpoei4nocri, o6'eunoi rennoeMHocri, uo4yrr lOnra,

roe$iqienra flyaccona, r<oe(fiqieHra reMneparypHoro po3lrrllpeHHr, vexi nnacruunocri)

II ep enix Ko Hmp onb H ux s sn umaHb

1. Iaes rr,rOro4y crin-reHl,Ix eretiaenris. Eagpruri Sytrqii. !

2. rlrEcroei nilxo.qra go po:n'xsyBaHH.f, rpafionzx 3araq.
3. B uorray nonsrae AocliAxenHr HarrpylKeno-4e(fopMoBaHoro crauy rBepAlrx rir sa repMo-

CI,IJIOBOIO HABAHTAXEHHS.

4. Mo.uenroBaHHr reunoo6niny rina is AosrdrrsM 3a yMoB TeMrleparypHoro HaBaHraNennx. Kpa-

ftoei yuonn nep[roro, Apyrofo i rperroro poAy. Tennoo6uiH qepe3 nlanpontinroBaHHt.

5. r{ucelrna arpoKclrMaqix reuneparypHo3anexHllx xapaKTep[crur uarepizuty.

6. Craqiouapni i uecraqiouapni npoqecu Ha rrpl{KJlaAi saAa.ri rerlnonpoBirurocri.
' 7. BpaxynaHHr renJroo6rrainy nuuporr,riuroBaHHtM qepes yMoBtI KoHBeKTlIBHofo renJloo6rvriny.

8. BuxopucroByrorrr.r niaxia MeroAy 3BaxeHr{x sararnrin, uo6y,uynaud Mero.4I{Ky poan'rsyBaHHs

saAa.ri Korui, rKy orpr{MaHo B pesynrrari 3acrocyBaHHt MeroAy cxin.reHHzx eleltenrin Ao saAaqi

reunonpoeiAno cri. Burtucatu cxeMy 2-ro nopr4ry ro'*rocri.
" g.3anncaru crrcreMy niuifinnx alre6pu.*rux pinHxnr, orpI,IMaHy eHacriAox BtIKopI{craHHtM

MeroAy cxin.reHHrax eleveHriB Ao Blr3HaqeHHs flepeMilqenr <(feplrra Miseca>, yrnopenoi ABoMa

CTppTXHeBuMII eJIeMeHTaMv AoBxtuvu L ra nnOuli nolepevHoro nepepisy.

10. llo6yayBarlr MeroArEry poan'-a3yBaHHf, saAa.ri npo narpinaHHs AoBforo qunin4pa paaiycy R.

11. llo6yayBarlr MeroAnry posn'r3yBaHHs gaAa.Ii npo 3ILIH pinnolripno HaBaHraxtenoi 6a.nrcu

cr4Jrorop. Bama 3aIrIeMJIeHa Ha oAHoMy rinui i simHa - na inuorty.
12.tIo6ygyBarr Marplrqro xopcrKocri crin.reHHoro eneMeHry Ar-a 6anrla Efinepa-Eepnynni,

Br.rxoAfl rrr.r 3 yMoBI,I rrainintyuy norenqiallnoi eneprii.
13. 3 nuropr4craHHsM cKin.reuHoro eJreMeHTa Epruira no6y.uynarpl MeroALIKy posn'r:ynanHs gaAa'ri

npo rlourlEpenns xnrali n o4Hopi4nony urapi [0, ,t].
l4.tlo6ygynaru (pynr<qii $opuu Apyroro roprAKy Ant oAHoBrIMlpHofo cKlHrleHoro erleMeHra 3

TpboMa By3naMr,r. Ha ouroni qux Synrqift sarucar.n cxin.reHHo-eJleMeuTni pinuxnns.!^ns. crplrxHeBoro

EJICMEHTA.

15. Ilo6y4yBarr.r Marpr.rqro renJrorrponi4nocri gnr isonapaMerpfltlHoro crinqeHHoro eJleMesta2-ro

rroptAKy (: tpronna nyalauz).
16. Ilo6y4yBarrr SynrUii (fopun rperboro nopflAKy AJUI oAHoBI4MlpHoro cKrHtleHofo eJIeMeHra 3

uoruprrla By3JraMr4. Ha ouroni qrx $ynxUift salncarv criuqeuno-eileMeHrHi pienrunx I.nfl

cTpr.IXHeBOrO eJIeMeHTa.
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17. BnropucroByroqu niaxia MeroAy 3BaxeHrx 3anururin, no6y4ynau{ MeroAr.rKy posn'rsyBaHrur
saAa'ri Koui, sKy orpllMaHo B pesynrrari 3acrocyBaHHr MeroAy crin.reHHzx eJreMeHTie .{o gala.ri
rerrnofipoBirurocri. Bznracaru cxeMy 3-ro nopa4xy rounocri.

18. Ilo6yayBarl4 MeroArIKy posn'.rsynanHr rrpocropoBo oAHorr.rrvripnoi gaAa.ri rtpo Br43HaqeHHt
uarHirnoro rors B AoBroMy qzniH4pi pa4iycy ft

19. BzropucroByloqu niaxia MeroAy 3BaxeHrax sanururin, uo6y4ynaru MeroAr{Ky posn'flsyeannx
saAa'Ii Korui, tKy orpI,IMaHo B pesynrrari 3acrocyBaHHr MeroAy cxin.reHHrax eJreMeHTin lo saAa.ri
re[norpoBirurocri. Bunr,rcarz cxeMy 4-ro nopx4ry rovHocri.

20. 3armcam czcreNly ninifinux anre6paiunrax pinnsnr, orpzr\raHy g nzropzcraHrrrl4 N,rero.qy
crinqeHHrx eneMenris Ans craqioHapHoro pinuxunr rerrnoflpoBi,qnocri 4nx crinrn roBrrltrH L y
BrIrraAKy rrorr,rpbox eneMenris.

2I. BugHa.Ivru MeroAoM cxiH.reHHzx ereMenrie nepenairqenna i nanpyxrenux crpzx<neeoi
KoHcrpyKrlii, so6paNenoi na pr4cyHKy

(,uonxrana crpnxnin L:I u; nnorqa noneperrnoro uepepisy A:0,01vt2; a:I5"). P:30 nf.

Ha cerr,ri.rapcbKl{x 3axlrcrax in4uni4yanbHr4x 3aBAaHr ar<a4elrivna neAo6pouecnioru acnipanrin
nerro BvIttBIl*erbcfl. Oco6nIEso y Bt4rraAKy opurinanrrux inAzsi.4yanbHr{x 3aBAaHb 4ocni4xenna
peanbHvx npoqecin 4e(poprraynanHt eJreMeHrin xoncrpyKrlift 3a yMoB eKcrrnyararlii, ourznrisaqii
rexnonoriqHl{x [poqecin suroroBJreHHr KoHcrpyKrlifi, onrzuanbHoro [poeKTyBaHHr KoHcrpyrqifi s
Merolo g6inrrnenns ixnroi rr,riqnocri Ta nalifinocri, oqinlonannx eKclnyararlifinoro pecypcy
KoHcrpyKllift, 4ocnipKeHHt BnnLIBy peMoHrHrrx po6ir ua uiquict KoHcrpyKrlifi rorqo. MoAemonanns
raKlrx cKrraAHlrx upoqecin BlrMafae posyuinHr cyri 4ocni4xyBaH[x rBt4rrl i npoqecin, 3HaHHt pi3Hux
MareMarI{qHI,Ix Mo,4eJlefi, ixnix o6ueNenr i ueN 3acrocyBaHnr, ni4noni.qlrr.rx nrero4in posn'xsyeannx
sagaui, clpopnrynrosaHoi na ocnoni o6panoi MareMarr{qnoi lroAeni, nruinHx rrparlroBarr.r 3 rraKeraMr4
[porpttMHoro sa6esnerleHH{, rxi yrrroNn[BJrrororb orreparvBHe posn'xsyBaHHr za7Laui roqo... .{nx
BpIKoHaHHt in4IanigyanbHlrx 3aBAaHr, xxi [po[oHyrorrcx acnipaHT€rM, ueo6xiAno gacnoirra 6asor;uir
nypc.i 3acrocyBar[ orpuMaHi gnanns 4o opuriuarsnoi rexnivnoi npo6JreM]r, posn't3arz xry inaxrre
.npocTo HeMoxJrrrBo.
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