IMPOTPAMA
BCTYIHOIO iCHHTY 3i CHeniaIbHOCTi
G12 - ABIAIIIMTHA TA PAKETHO-KOCMIYHA TEXHIKA
VISl BCTYIHHKIB 0CBITHL0-HAYKOBOIO CTYNIeHs N0KTOp dirocodil (PhD)

IIporpaMy BCTYNHOTO BHIIPOGYBaHHS IO acHipaHTypH 3i cnemaneEocTi G12 «ABianiiiHa Ta
paKeTHO-KOCMiYHa TeXHika» po3pobieHo B 06Cs3i IporpaMH piBHA BHINOI OCBITH MaricTpa 3 JaHOl
CHemiabHOCTI Ta MpH3HAYeHO ocobaM, sKi 3700yNM BHINY OCBITY 3a CTyHEHEM Mmarictpa (OCBITHBO-
kBariikamiiHoro piBHS cremiamicta), i fSKi MalOTh NOCTaTHiH pIBEHb TCOPCTHYHMX 3HAHB, YMiHB,
HABMYOK Ta IHITHX KOMIETEHTHOCTEM, IS MPOyKyBaHHS HOBHX ifie#, OBOJNOMIHHS OCBITHBO-HAYKOBOO
IIPOrpaMor0 MiArOTOBKH 3400yBaya BHINOI OCBITH CTYNEHS JOKTOpa dinocodil, a TakoXK MPOBEACHHS
BJIaCHOIO HAyKOBOTO MOCIIIKEHHS, Pe3yNbTaTH AKOrO MAOTh HAyKOBYy HOBH3HY, TEOPETHYIHC ta/abo
[paKTHYHE 3HAYCHHS.

BCTynmHEK [0 acmipaHTYypH HOBHHEH NPOJEMOHCTPYBaTH IOBHOTY 3HAHb 3 teopii I'T/] Ta
eHEpreTUYHMX YCTaHOBOK, KOHCTpykuii I'T/l Ta eHepreTHIHMX YyCTaHOBOK, TEXHOJIOri BHPOOHHIITBA
apialidHOi Ta pAKETHO-KOCMIYHOI TeXHiKM, TOIO. BCTYyMHMK [0 acHmipaHTypH MOBMHEH TaKOX
IIPOJIEMOHCTPYBaTH 3[aTHICTb aHANi3yBaTH MpoGiemy 3 pI3HHX TOYOK 30py, IOKa3aTH Jiana3oH
BOJNOMIHHS BMIiHHSMM # HABMYKAMH OINEAIifHOTO piBHS, METOJWYHY TIPaMOTHIiCTh, 30KpeMa
chOpMOBaHICTE KOHCTPYKTHBHO-IUIAHYBAIBHUX, IPOCKTYBAIbHHUX, KOMYHIKaTHBHO-HABYaIbHAX 1
JOCTiIHAIBKEX YMiHb. PiBeHB 3HaHB, YMiHb | HABHYOK BCTYITHHKIB JI0 aCHIPaHTypH OLIiHIOETECS Oanamu
BiZIMOBIZIHO 0 KPHUTEPIiB OMIHIOBAHHS.

[MPOBEJEHHA ICITATY

Berynmmit icmar 3i cmemianmpHocTi G12 «Asiamidisa Ta paKeTHO-KOCMiYHa TEXHiKa» s
BCTYIIHHMKIB OCBiTHBO-HayKOBOrO CTymeHs Aoktop Gimocodii (PhD) mposomutscs y BUTJISII TECTY.
BCTynHu# iCIAT MPOBOIWTECS OYHO, B IPHMIMIEHHSX YHIBEPCHTETY. V BHUHATKOBHX BHIQJXaX, iCIHT
MOX€ IPOBOJMTHCS y AUCTAHI[IHHOMY (opMarTi, 3 BUKOPHCTaHHAM inpopmaiitaoro cepicy Cucremu
JMCTaHIiMHOro HapdanHs HY «3amopisbka mojiTexHika» (M4 BCTYIHHKIB, fKi 3apeecTpoBaHi Ta
3HAXOISTHCS HA THMYACOBO-OKYIOBaHiM TepHUTOpil — 3a 3BEPHEHHSM BCTYNHHKa). IIpy BHKOPHCTaHHI
IMCTaHIi#HOro GopMary MpoBeJEeHHS iCIIUTY, 000B’A3KOBOIO € MpoLeaypa inenTH(iKamii BCTyIIHUKA Ta
Bijeodikcarmii icnuTy.

BHKOPHCTAaHHS BCTYIHHKOM OyIb-SKAX JONATKOBHX MaTepialis, JOBIIHHKIB, €JIIEKTPOHHUX
IIPHCTPOIB Ta PeCypCiB, IOMOMOTH CTOPOHHIX OCi6 T 9ac cKiIaaHHs ICIUTY HE JOMYCKAEThCA.

KPUTEPII OLIIHIOBAHHS 3HAHD

OuiHIOBAHHS 3HAHB BCTYNHMKIB BinGyBaeTbcs 3a 100-GalbHOIO MKalow, abo yXBaIOETBCH
pillIEHHs IPO HETATHBHY OLHKY BCTYIHHKA «HE3aIOBLILHON.

Icmut cxnamaeTbed 3 40 MuTaHb, BipHA BiANOBIAB HA KOXHE 3 AKHX OIIHIOETHCA B 2,5 Ganu.

TecT MOXe IPOBOJMTHCH SK 3 BHKODHCTAHHSM IMAlepOBMX HOCI{B, Tak i 3 BHKOPHCTAHHIM
xomm’totepa B Cucremi awcranuifiroro HaBuamHs HY «3amopisbka moyiTexHika». Skmo pobora
BHKOHYETBCS Ha NAllePOBOMY HOCIi, IATaHH, B SKUX 3a3Ha9eHO Ginbiue OfHIET BiJIIIOBi/Ii, OLIHIOIOTHCH B
0 6amiB (OKpiM BHIAJKiB, KOJIM OJHA 3 BiAMIYeHHX BiJNOBiAeH Ha 3aMUTAHHS aKypaTHO 3aKpECICHA
BCTYIIHUKOM, @ iHINa 3a3HaueHa aKypaTHO Ta YiTKO).

Vci momepeaHi XpoKHM Ta MipKyBaHHS, IO IPHBOJIATH IO BIANOBII HA IWTaHHA, MOXYThb
BMKOHYBATHCs BCTYITHHKOM Ha YEpHETIIi, Ta He 6epyThCs 10 yBard IpH OLIiHIOBaHHI pOOOTH.



3MICT ITIPOT'PAMU ICIIUTY
Ilpu miaroToBLi 3aBJaHb BCTYITHOIO icaTy 3i cremianpHOCTI KOMicis BHALMATA TakKi OCHOBHI

PO3IiNH 3 MEPETIKOM TeM:

1. Teopis I'T]I Ta eHEPreTHYHAX yCTAHOBOK

1.1.Teopist TETUIOBHX IBUTYHIB Ta €HEPrOyCTAHOBOK HEMPAMOTO TIEPETBOPEHHS €Hepril

1.1.1. Teopis MOBITPSHO-PEAKTHBHAX npurynis (ITPJT)

1.1.1.1 Cunosi ycranosku 3 [TP]] Ta ix napaMeTpu CuutoBa ycrasoska 3 ITPJI ta I'TY, ix OCHOBHI
abcomotri mapamerpu. Kiacubikamis T'TI i obnacri ix BuxopucranHi. EdexruBHa i BHYTpIIIHA TATa
croBoi ycranoBku. 3oBHimHi# omip CV. Exgipanentra notysxaicts ['T/I. OcHOBHI MUATOMI IMapaMeTpu
cunosux ycramopok 3 IIPJI. Cxemm T'TH. [asorenepaTopHa dactHa. CTymiHb JBOKOHTYPHOCTI.
TemnepaTypa 3MillyBaHHS TMOTOKIB B TPJJI 3i 3MimyBaHHAM MOTOKIB. Temnosi niarpamu I'TJL
EdextupHa Ta BitbHa poboru. [TonsATTS IIPHETHAHO] MacH MOBITPsl TBUHTOM YH BEHTHJIATOPOM. Edext
npremnanoi macu KKJI Ta enepreTHIHHH Gananc cunoBux ycranosok 3 [TPJI.

1.1.1.2 Xapakrepucruku ecnementis IIPJ] IIpu3HadeHus, Kracudikalis, OCHOBHi IapaMeTpH
BXiZHMX INPHCTPOiB 1 BHMOTH [0 HHX. JI03ByKOBi BXiJHi HPHCTPOL. Haj3ByKOBi BXiJHi IIPHCTpPOL
BHYTpIIIHEOTO CTHCHEHHs. Haji3ByKOBi BXiHi [PHUCTPOi 30BHINIHBOrO CTHCHEHHs. XapaKTEPHCTHKH
BXiZHMX TIpHCTpOiB. IloMmax i «3ya» HaJ3ByKOBHUX BXi[HHX TPHCTPOIB 30BHIIIHBOTO CTHCHEHHS.
PeryoBaHHS HaJ3ByKOBHX BXi/IHMX HPHCTPOiB. XapaKTepHCTHKA KOMIpecopa : 3aralbHWH BALISL,
PO3Y3rOKEHHS. PEXUMiB poboTH CTYIEHIB Ha HEPO3PaXyHKOBHX PEXAMax pobOTH KOMIIpECopa,
peryJIroBaHHs KOMIIpecopa. IMunosaxucHi npuctpoi. [IpusnayeHHs, kiaacu(ikariis i BAMOTH 10 KaMep
sropsHHA. OCHOBHI TapaMeTpH KaMep 3TOPSAHHSL. OCHOBHI 3aKOHOMipHOCT] ITPOLECY TOPiHHL. Oprasni3anis
po60oYoro Mpolecy B OCHOBHHX KaMepax 3TOpAHHA [IP]]. Oco6mmBocTi oprasizaiiii po6o4oro npouecy B
dopcaxxHUX KaMepax. ExciuryaTaniifii XapakTEPUCTHKH OCHOBHHX i opcaxHUX Kamep 3rOpSHHA .
Bi6pauiitHe ropiHHs IaquBa i CIOCO0H HOTO MONEPEIUKCHHA. XapaKTepHUCTHKH TypOiH: XapaKTepHCTAKH
CTyIIeHs ra30B0oi TypOiHH, 0COBIMBOCTI XapaKTEPUCTIK GaraTocTyneHeBiX TypOiH; peryIoBaHHs TypOiH.
[pu3Hadenns, kiacHdikamis, OCHOBHI NapaMeTpA i puMorm mo BEXimamx mupucrtpois. Comna i
JOKPUTHYHHX i HAIKPUTHIHHX MIEpenajiiB THCKY. XapaKTepUCTHKH Ta PEry TIOBAHHS BUXITHHX IPUCTPOIB

1.1.1.3 TepMomunamianuii ananis maxy [1PJ] Bupas KOpHCHOI (epeKkTHBHOI) pOGOTH IHKITY TPH
yepe3 mapamMeTpH pobGoYoro Mponecy. 3B’ 30K e(beKTHBHOI i BUTBHOI pO6OTH 3 THTOMOIO TAIOIO IBUTyHA.
3aiexKHICTH KOPUCHOI pOGOTH IMKITY, MATOMOI TATH i TMTOMHMX BHTpAT NalWBa Bijl CTyIEHs MiTirpiBy
TIOBITpS. 3aJIeXHICTh KOPHCHOI POOOTH IMHKIY, IMTOMOI TATH i HTOMMX BHTpAT [AIMBa Bill CTYIEHS
TiBHUIIEHHs THCKY. ONTUMANBHUM Ta EKOHOMIYHHH CTYNICHb TIiIBMIIEHHS THCKY. 3aJIEXHICTh KOPUCHOL
po6OTH LKMKITY, TATOMOI TATH i MIUTOMHX BUTpAT NaMBa Big KKJI mpomeciB CTHCHEHHS 1 PO3LIMPEHHS.
3aJIeKHOCTI TTATOMO] TIOTYXKHOCTI i MATOMEX BHTpaT mamusa TBaJl i TT'JI Big mapaMerpiB po6OYOro
nporecy. ONTUMaIBHEA PO3NOILI POOOTH IHKITY T[] mix reuaToM 1 peakmicro. Lline Ta crocobu
dopcypanns ['T]1. Tennosa niarpama TPI®. 3ayIe)KHOCT] IIMTOMOI TATH 1 MMTOMHUX BUTpart namisa TP1O
Bi mapamerpis po6odoro mpomuecy. Bubip napamerpis muKity y npoekrysansi TP i TPA®. [Tapamerpu
po6odoro mponecy Ta IATOMi NapaMeTpH TPIJI. Po6ora muxiy TPJIJI Ge3 3MminryBaHHS IOTOKIB 1 11
ONTAMATBHHUM PO3MOMII MiX KOHTypamH. [Ipu3HadeHHs , CXEMH, opragizainis po6o4oro mpormecy i
XapaKTepuCTHKU kamep 3Mimrysanns TP OnTUMAaIBHUM PO3NOLI POGOTH IMMKIY MiX KOHTYypaMH
TP/ i TPIJ® 3i 3minryBaHHAM NOTOKiB. B napameTpiB po604oro mpouecy Ha MIATOMI ITapaMeTPH
TP i TPAAD

1.1.1.4 TTporpamu ympaBliHHA Ta COUIbHA poboTa eJIEMEHTIB CHJIOBOI Ta ra30TypOiHHOI yCTaHOBOK
CucreMa piBHAHB, IO ONKCYIOTh CHLIbHY pOGOTY eneMenTiB omHoBanbHOro TPJI. 3amadi ympaBliHHS
(perymosanns) TP/ i TP/I® i moHATTA PO NpOrpaMu (3aKOHHM) yTpaBiiHHS (Pery/OBaHHS) JABATYHA.
CrinbHa po60oTa KOMIIPECOPa, KAMEPH 3TOPSIHHA 1 TypGinu omrosansHoro TP i TPAI®. 4 CrinbHa pobota
Typ6iHy i peakTHBHOrO comna oxHoBanbHOro TPJ] i TPJ1®. KoebinienTy CTIHKOCTI Ta 3amacy CTiAKol
po6Gotu xommpecopy. JICP mpu ymoBi T * = const (0HOIApaMETPHYHI IPOrPaMH yTIPABIiHHS). JICP npu
nporpami ynpasniaas Tr *= const i n= const (ZBOIapaMeTpUYHa Iporpama ynpasninss). OcobmBocTi
cminbpHOi po6oTH rasoBux TypOiH 1 Comia NBOBAIBHHX TPJI i TPJI®. Oco6mMBOCTi CHiNBHOI pobOTH
KOMIIpecopa, KaMepH 3ropsiHHsA i TypOiHH JBOBaJBHHMX TPJ] i TPI®. Cninera poboTa HaI3BYKOBOIO
BXi/[HOTO IIPHCTPOIO i KoMmpecopa . OCOGIMBOCTI yIPaBITiHHS i crinsHOI pobotu enementiB TP/ 6e3
3MilIyBaHHA MOTOKiB. OCOGIMBOCTI yNpPaBIiHHS i CILIBHOL po6otu enementis TPJIJI 3i 3MilTyBaHHAM
noTokie. OcobnuBocTi ynpasninas (perymopanns) TPIJIO. OcobaMBOCT] yIpaBIiHHS (PEryIOBaHHs) 1



criinbHOi poboTH enementiB TT'J]. Oco6IMBOCTI yIpaBiHHs (peryIoBaHHS) i CIiMbHOI pOGOTH €NEMEHTIB
TBall.

1.1.1.5 XapakTeprcTHKH cuioBEX ycraHoBok 3 IIPJ] HoMeHKIaTypa OCHOBHUX DEXHMIB poboTtu
[P/, xapaxkrtepuctuku cuiaoBux ycraHoBok 3 I[IPJI Ta Meromn ix omepxanns . lIIBuAKicHI
XapaKTepHCTHKH crioBrX ycTaHoBoK 3 TPII, TPJI®. Oco61uBOCTi IBUAKICHEX XapaKTEPHCTHK CHIIOBAX
ycradosok 3 TPIJT i TPJJI®. IlIBuaKicHi XapakTepUCTHKH CHJIOBHX YCTaHOBOK 3 IMIPL1 . Mogens
CTaHmapTHOI aTMochepu. BHCOTHI XapakTepHCTHKH cHioBAX ycranosok 3 [T/l Bmme umcna
PeifHONB/ICA HA BUCOTHI XapakTepucTHKH. OGMeXeHHs Ha BUCOTHOIIBHAKICHUX Xapaktepuctukax TP,
Jliamazon BHcoT Ta mBHAKocTed JIA 1 o6Gmacti o6MexeHb PEXHMIB POGOTH CHIIOBOI yCTaHOBKH.
JIpocenbHi XapakTepuCTHKH CWIoBHX ycraHook 3 TPJl i TPJ®. Bmime mporpam yIpaBIiHHS
(perymoBanHs) Ha apocensHi xapakrepucTukd TPJT i TPI®. OcobnuBocTi ApOCENbHAX XapaKTEPHCTHK
cunoBux ycranook 3 TPJIJT i TPJIJI® . JlpocenbHi XapakTepHCTHKY CHIIOBHX YCTaHOBOK 3 TI'J] i TBaJl.
Ioni6uicte pexumis po6otu I'TJ]. IlpuBenerHs pesyinbratis BumpoOysanb IIPJ[ 1o craHIapTHHX
atMochepHHX yMoB. Brumms atMocdepHrx ymoB Ha ocHOBHi manHi [TPJ]. KiiMaTiuHi XapaKTepHCTHKH
I'TH

1.1.1.6 Hecrami pexumu po6otu ITPJ] YMmosu crinpHOi poGotu enementis IIPJ] B HecTamx
nponecax. [Tpuitomucticts i ckun rasy TPJI. BrnodeHHs i BUKTIOUEHHS HOPCOBAHOTO PEXHUMA. 3amyck
TPJI. Oco6nuBocTi nepexigaux nponecis noxsanbaux TPJT i TP OcoGMHBOCTI epexiaHuX MpoLeciB
TBaJli TT 1.

1.1.1.7 Exonoriuni acmextu ITPJ] Brums npuryHiB Ha HaBkoyuinHe cepenopume. Illym apianiinux
neuryHiB. [0T0BHI (i3WdHi MOHATTS i HOpMM Ha NPHIYCTAMHM DiBEHb ITyMy. 30BHIWIHI i BHYTPIIIHI
JUKepelia IMyMy Y JBHTYHaX. 3aco6¥ 3HIKEHHS LIyMy ABHTYHiB. TOKCHYHICT IPO/KTIB 3TOPSHHI.

1.1.1.8 InTerpauis 1iTaka 3 CHIOBOKO ycTaHOBKOM JliTakoei cuinosi ycranosku 3 TIP]], edexTupHi
XapaKTepUCTHKA i Maca. [IpoGreMu KOMIUIEKCHOro BHOOpY MapaMeTpiB JiTaka Ta HOro CHIIOBOTO
yCTaHOBKH. BuGip ronoBHHX mapaMeTpiB IS NPOEKTyBaHHS ABATYyHA. POpMyBaHHA ra3oInoBIiTPSHOrO
tpaxty I'TJ]. Meroau y3romkeHHs koMnpecopis i Typ6in ['T/I.

2. Konctpyxkuis I'T/] Ta eHEpreTHYHUX YCTaHOBOK

2.1. TToBiTpsAHO-peaKTHBHI IBUTYHH

2.1.1. TonoBHi By3mH, HaBaHTaxeHHsS i cuyioBi cuctemu IIPJ] T'oNOBHI By3/H Ta CHJIOBi CHCTEMH
I'T/I. YMOBH poGOTH i HaBaHTaXEHHS Ha OCHOBHI By3/IM Ta JeTali JBHTyHA. ['a30Bi CHJIM i MOMEHTH, AKi
miroTs Ha By3mH I'TJI. 3ac0o6H 3MEHIIEHHS OCHOBHX CHIL SKi JilOTh HA POTOPH IBAIYHIB. Koncrpyxmii
omop poropie I'TJl. Cumu imepuii, sxi mirors Ha By3mu I'TJ]. Craruune Ta JuHamiyHe OalaHCYBaHHS
poTopiB. CuyoBi cuctemu portopis i craropis. Tpamcmicii I'T/I, KOHCTPYKUis 3 €IHYBATbHHX My®rT.
Jlepena TeMIepaTypHUX HampyXeHs y By3inax Ta aetansax AJl i EY. Kommpecopu I'TH. [Ipu3nayeHHs,
yMoBH poGoTH Ta BuMOTH 0 kommpecopis AJl Ta EV. Knacubikanis xomnpecopis I'T]l, mapameTpu,
nopiBHsIbHA omiHKa. OCOBI Ta BieHTPOBi KoMupecopd. KOHCTPYKTHBHI CXEMH OCHOBAX KOMIIPECODIB.
BuMoryu 10 KOHCTPYKIIi KOMIIPECOpa Ta NLISXH ix peanisauii. THIH POTOpPiB OCBOBHX KOMIIDECODIB, iX
MOpiBHSIbHA OIiHKa. KOHCTpyKIis pOGOYMX JONAaTOK KOMIpecopa Ta BY3MmB iX KpIIUICHHS.
HapauTaxeHHs, MO AIOTh Ha poTop Kommpecopa .CTaropd KOMIpecopiB. 3a30pd MiX POTOpOM i
cTaTopoM. YIIiIbHEHHS IPOTOYHO] YaCTHHH KoMIpecopiB. 3acobu 3abe3nedeH s 6e3nmoMIaxHoi poboTu
KOMIIpecopa Ha BCiX pexumax pobGoru suryHa. KoHCTpykmiliHi marepiaid OCbOBHX KOMIIPECOPIB.
BimuenTpoBi kommpecopH, ix Hemomiku Ta mepeparu. Knacubikauis BifIEHTPOBHX KOMIIPECOPIB.
KOHCTPYKIs €IeMEHTIiB BiNIEHTPOBHX Komupecopi. KoHcTpykmiitsi marepiamu s BiIIICHTPOBHX
xommpecopiB. Typ6iru I'T/I. [Tpusnadenns, yMoBH poGoTi Ta BuMorH 1o Typbin AJI1 EY. Knacudikamis
rasoBux TypGiH. IlapaMeTpH, SiKi XapaKTepu3yloTh HOCKOHANICTh KOHCTDYKIi By3na TypOiHH. Po6oui
nonatky Typ6iH, 3acobu iX cromydenHs 3 auckoM. Jlucku TypOiH, iX crioTy4eHHs MiX CO00I0 Ta 3 BAJIOM.
Po3paxyHOK OChOBOI CHITH, fiKa Jli€ Ha poTop Typ6inu. CraToph ra3oux Typ6iH. CoruioBi anapaTi, yMOBH
poBGOTH, CHIIOBI cxeMu Ta 3acobu KpimieHHs Ao KopmyciB. Kopmycn rasosux TypOiH. Oxo0omKEeHHS
metaneil Typbin. BA3Ha4eHHs TeMmepaTypH JONAaTOK Ta JMCKiB TypOinu. 3asopu IPOMIX POTOPOM 1
cratopoM. KOHTaKTHi Ta BHTpaTHi yINiNbHeHHs. PO3paxyHOK BHTpATH MOBiTps CKpi3b nabipuHTHE
ymineHeHHs. KOHCTpYKTHBHI MaTepiaid JUIi BHTOTOBJIEHHs JeTaieH Typbin. KoHcTpykmis i
IIPOEKTYBaHHs OCHOBHHX i dhopcaxnux kamep 3ropsans [1PJ1. IlpusHadeHns Ta 0CO6JIMBOCTI KOHCTPYKIIiT
mudy3opie, xapopux Tpy6 Ta obponToBHX mpHcTpoiB. CraGimisamis 3oHM ropitHs. OXOJOIDKEHHS
eneMeHTIiB kaMep 3ropsHHs. OpraHisauisi 3MillyBaHHS NPORYKTIB 3TOPSHHS i3 BTOPHHHAM TTOBITPSIM.
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3amyck Kamep 3TOpSHHS, 3alaibHi MPUCTpoi. |'0T0BHI HaBaHTaXXEHHS HA €JIEMEHTH Kamep 3TrOpSHHS.
KoHcTpyKiiltHi MaTepiany 1 €JEMEHTIB Kamep 3ropsiHHs. BHXinHi Ta peBepcHBHI npucTpoi. Buxinmi
npuctpoi I'T]], npu3HaYeHHs, yMOBH poGOTi, BAMOIH 110 BEXiTHHX OPUCTPOiB. Buxinui natpy6xu. Tumu
peakTUBHMX comell. PerynboBaHi Ta HeperynboBaHi comna. CHH, sKi JifOTh Ha €JIEMEHTH PEaKTHBHOTO
comra. Temmoi3onsis Ta OX0JNOMKEHHS comell. PeBepcrBHi Ta AeBiaTopHi mpucTpoi. CHiloBa yCTaHOBKa
AK JoKepeno mIyMy Ta BiGpanii. KoHCTpykTwBHI MeToms 3MEHIIEHHS piBHA myMy. IIpo6Giema
iH(pauepBOHOro BHNPOMIHIOBAHHS JBHIYHIB Ta 3aco0u s il Bupimenns. OcobGmmBocTi poGotu Ta
KoHCTpyKuil mimmuneMkis portopis I'TJ]. Koncrpykuii omop mijmmmemkiB. 'a30Bi Ta MaCTHIbHI
yminsHeHns. [Tin6ip mimmunuEvkiB KoueHHs, 1X mocaxka y Koprmyci Ta Ha Bai. IIpyxHi Ta gemndepHi
OIOpH POTOpiB. PO3paxyHOK KOHTAKTHOrO Ta JIaGipHHTOBOIO yIIiIbHEHHS. MallleHHs Ta OXOJIO/KEHHS
HiAIHAKIB. PO3paxyHK# TEIUIOBOTO CTaHy ITi/IITAITHHUKIB.

2.1.2. Minnicte romoBHEMX jerajed Po3paxyHOK Ha MIIHICTE poropa 6apabGaHHOroO THILY.
Po3paxyHOK By3I1a 3’ €JHAHHS POTOPA BiILEHTPOBOrO KOMIIpecopa 3 BajioM. Po3paxyHok Ha MilIHICTb Baia
Typ6iHK Ta (IAHIEBOTO CHOMydYeHHs. Po3paxyHOK Ha MilHICTh JIOIIATOK BiJl Ail BiIIEHTPOBUX Ta ra30BHUX
cut. Po3BaHTaXkeHHs nepa po6oYoi JIONATKH Bill 3THHAIOYAX MOMEHTIB Ia30BHX CHJI MOMEHTaMH Bijl
BiIEHTPOBAX cHI. OcCOBIMBOCTI PO3PaxyHKy JIOMATOK 3 OaHNAKHMMH MNOIMIAMH, HEPIBHOMIPHO
HarpiTux Jonarok. KOHCTpYKIis Ta po3paxyHOK Ha MIIHICTH BYy3JiB KpiIUIeHHS poOOYMX JIOMAaTOK
KOMIIpecopiB Ta TypOiH. Po3paxyHOK Ha MIIHICTH IUCKiB KOMIPECODIB i Typ6iH, BUBEICHHS IOJOBHHUX
pO3paxyHKOBMX DiBHSHB HANpyXeHOro craHy. OCoGIMBOCTI po3paxyHKY AHMCKIB 3i CTpHOKONOmiGHOMO
3MIiHOIO TOBIIMHM Ta JMCKIB BiJIEHTPOBHX KOMIIpecopiB. Bu3HaueHHs 3amacy MIIJHOCTI JMCKa 3a
eKBIBaJICHTHUMH HAlPYXXEHHSIMHU Ta PyHHYIOUOI 9acTOTi 0O6epTaHHs. AHali3 TEPMOHAIPYKEHOTO CTaHy
JMCKa Ha MPUKJIAl JUCKa MOCTIHHOI ToBIMMHA. MinHicTs 06010HOK. BuBenenns pisHanHs Jlamnaca it
po3paxyHKy Ha MilHICTh TOHKOCTIHHMX 060JIOHOK. Po3paxyHKH Ha MILIHICTH Ta 3KOPCTKICTh KOpITYCiB
KaMep 3ropsAHHs. MOXIIMBI HECIIPABHOCTI KaMep 3rOPSHHSA Ta KOHCTPYKTHBHI Mipd IIOJ0 3a0e3nedeHHs
ix Hazi#HOI poboTH.

2.1.3. Konupanns enemenTis Komuparns nonarok. Bumw a popmu xormBans. BinbHi Ta BUMyIIEH]
KOJIMBaHHSA JIONATOK KOMIpecopiB 1 TypOin. BusHaueHHs yacToTH nepmoi GOpMM BJIACHMX KOJHBAHb
MOJieIi JTomaTKy (IUIOCKOI IIACTHHH) 3a MeTofioM Pernes. Brums ¢gopmu nonmatku Ta yMoB il po6oTH Ha
9acTOTY BLIBHMX KOJMBAaHb. BH3HAYEHHS 9acTOT KiIbKOX (OpM KONTMBaHb PEAILHO] JIOMIATKH 33 METOOM
CKiHYEHHUX €JIEeMEHTIB. BIUIMB KOHCTPYKIIMHHX Ta eKCIUTyaTalifHuX ()akTopiB Ha YaCTOTy BJIaCHHX
KOJMBaHb JIONaroK. Jlkepena 3MIHHMX CHJ, [0 MOPUAMYIIYIOTH JIONATKy KOJNMBAaTHCA. Bu3HaueHHS
pe3oHaHCHMX pexumiB. [To6yn0Ba Ta aHaI3 YaCTOTHOI Jiarpamu it po6odoi JlonaTky KoMmpecopa abo
Typ6ind. Metoau nemndyBaHHs KOJIHMBAHb JOMATOK. ABTOKOJIMUBAaHHS JIonaToK. OCoGIMBOCTI KOJMBAHb
JIOTIATOK BiJILIEHTPOBHX KOMITpecopiB. JIMHAMiYHi HAPyKEHHs Ta 3allaci BTOMIIMBOI MiITHOCTI JIOIIATOK.
KonuBaHHS AMCKiB. 3araibHi NOHATTA IPO KOJNMBAaHHS KPYINIMX IUTACTHH Ta JUCKiB. Bumu i dpopmu
KONHMBaHb NUCKiB. [ToGymoBa Ta aHai3 4acTOTHOI AiarpaMu Ui OUCKa. BIUIMB KOHCTPYKUIMHHX Ta
eKCILTyaTaliHHanX (aKTopiB Ha YaCTOTY BJIACHHUX KOJIMBAHb AUCKiB. KpATH4HI YacTOTH 06GepTaHHs JUCKIB.
Mipu 6Goporsbu 3 HeGe3meyHHMH KOJMBAHHAMH JHCKIB KoMmpecopiB Ta Typ6OiH. KomuBaHHs
TOHKOCTIHHMX OGOJIOHOK KaMep 3ropsHHA. Buaw i dopmu xonuBaHb 060/10HOK. Po3paxyHOK BIaCHHX
9acTOT KojuBaHb. PaKkToOpH, sAKi BIUTMBAIOTH HA YaCTOTH KOJMBaHb TOHKOCTIHHHMX 00010HOK. KpuTHuna
yacToTa 0OEpTAaHHS HEBAaroMOro Baja 3 OJHMM IUCKOM. [IoHATTS ";KOpcTKOro" Ta "rHydkoro" Baja.
Bu3sHayeHHs 4acTOT BJIACHUX IIONIEPEYHUX KOJIMBaHb HE 00E€PTOBOTO By 3 OHHAM AUCKOM. IIoHATTS mpo
BH/M nperiecii BatiB. PakTopy MO BIUIMBAIOTH HA KPUTUYHI 00€pTH poTOpiB. BIUIMB CHI IO PO3TATYIOTH
a60 cnuparoTh Bajl. Bume 06epToBoro MoMeHTy. ['ipoCKONiYHME MOMEHT Ta HOro BIUIMB Ha KPHUTHYHI
00epTu. BusHaueHHS KPUTHIHUX 00EPTIB POTOPIB 3 ypaxyBaHHAM ripOCKONIYHOIO MOMEHTY. BusHaueHHs
BIIACHMX YaCTOT MOIEPEYHMX KOJUBAHb BAJiB, IO HECYTh HH3KY IMCKIB (6araToIuCKOBOrO poTOpY).
BuMyineni xoiuBaHHS OGEPTOBHX POTOPIB, iX NPUYMHH. BH3HAUeHHS KPUTHYHHX 4YacCTOT 0OEpTaHHA
pPOTOpa 3a JOMOMOTO0 YaCTOTHO] Jliarpamu.

2.1.4. PemykTOopd Ta MOBITpSHI 'BUHTH IIpU3HAYEHHS Ta OCHOBHI XapaKTEPHCTHKH PETyKTOPIB.
Knacubikanis i xineMaruuni cxemu pemykrtopiB. KoHcTpykuis pemykropiB. Po3paxyrku 3y64YacTux
mepead Ta BaliB Ha MIIHICTh. BuMipioBaui Kpy»XHHX MOMEHTIB. MameHHs nerane# peayKropa.
I[TpodinoBaHHs Ta XapaKTEPUCTHKH MOBITPSHUX IBEHTIB. Pexxumu poGoTu reuHTa. CHITM Ta MOMEHTH, SKI
JiIOTH Ha JIomaTi rBUHTIB. IIpH3HaYeHHs Ta OCHOBHI XapaKTEPUCTHKH IBHHTIB 3MiHHOTO KPOKY.



3. TexHounoris BUPOGHHUITBA aBiallidHOI Ta PaKeTHO-KOCMIYHOT TEXHIKH (APKT)

1. OcHoBHi momsTTs TexHonorii BupobGrmnTEa APKT. Bupo6uuyili mpomec i Horo CKJIQJIOBI.
TexHoNMOriuHI MeTOmM 3abe3Med4eHHs SKOCTI. TexHOIOTiYHI METOIHM CTBOPEHHS BHCOKOHAIIMHHX 1
nosrosiunux koucrpykmi#i APKT. OcobnmBocTi opraHizanil BHPOOHHIHMX IpOLECiB B JOCTIIHOMY,
OJIMHOYHOMY, MiJIKOCEpIHHOMY Ta CEepiHHOMY BHpOGHHITBI. Buau Ta GopMH NOTOIHOTO BHPOOHHIITBA.

2. CTaH NOBEPXHEBOrO IIapy JETai, 3aJIMINKOBI HANpyr¥ B HBOMY 1 iX BIUIMB Ha peCypc i€l
JeTati. 3aranbHi NpUHIMNM 3a0e3nedeHHs touarocti purorosnenns neramedt APKT. IlonATTs IO
TOYHICTH Ta BAPOOHMYI IO pilHOCTI. MeTOoI KOHTPOIIIO TOYHOCTI # CTIMKOCTI TEXHONOrYHUX IPOIECIB.
OcHoBHi BiomocTi 1po Gasu. [IpaBuna 6a3yBaHHs NPy BHTOTOBJICHH] JeTaNel Py CKIIaIaHHi.

3. TIOHSTTS TEXHOIOTIYHOCTI KOHCTPYKIIi BUpoOy. 3arambHi TEXHOJIOTIUHI BUMOTH KOHCTPYKIIil
JIA. KoHTponempHAaTHICTh, fK CKIajHa YacTHHA TeXHONOTigHOCTI BHpOOiB. MeTom 1 OLIHKH
TeXHOJOTiYHOCTI KOHCTpyKui#. I[lokasHUKH TeXHOJOFIYHOCTI KOHCTpyKIi#. OCHOBHI HAmpsAMH
IIiIBUIIEHHs TEXHONOTTIHOCTI KOHCTPYKIIIH.

4. KOHCTpYKTHBHO-eKCILTyaTalliiHe Ta TeXHOJIOriuHe WieHyBaHHs BHpPO6iB. KOHCTPYKTHBHO-
TexHONOTiUHA Kiacuikamis meranedl Ta 36ipHEX OJMHMIIb. Martepianu, 1o BUKOPUCTOBYIOTECS NPH
BUPOOHHUIITBI, Ta crmocobu 3'eqmans peraned. TOUHICTE Ta B3a€MO3aMIHHICTh feTaned Ta 30ipHHX
omuHuIp. Knacudikanis geraiei, 3aroToBok Ta HaniB(abpHUKaTiB.

5. Meromqu Ta 3aco0M TNPOEKTYBaHHS TEXHOJOIIYHHX mpouecie urotoBnenns APKT.
TexHOIOTI4HI POLECH Ta 3acO0H OCHAIIEHHS BHPOOHMIITBA mitanpEEX amaparis. OCHOBHI eTamy Ta
IIOCTiTOBHICTh IPOEKTYBaHHS TEXHONOTTYHHUX TIPOIIECIiB BUTOTOBJICHHS JICTAIICH. Mertonu 3abe3neYeHHs
p3aemosamingocTi y BupoGHuITBI APKT. [ToHsATTS NIpO B3a€EMO3AMIHHICTh Ta YB'S3Ky PO3MipiB JeTaleH.
MeToaH yB'S3KH po3MipiB €IeMEHTiB BUPOOY 3a I0OMOTOI0 EOM.

6. DisuuHi OCHOBY NPOIIECiB 3BaproBaHHs. TeIUIOB] IPONECH PHU spaproanHi. Kpucranisaiis
MeTaIy B IIpoleci 3BaproBanHs. PopMyBaHHS MIBA. BacTHBOCTI 3BapHHX
3'eqHAHb. BHIM 3BapHUX 3'€HAHb. TEXHONOTIYHICT 3BApHUX xoHCTpyKil. Texsika Ta TEXHONOTiA
3BapIOBaHHs pi3HAX MeTaliB. OCHOBH aBTOMATH3AaIlil IpOLECiB 3BapioBaHHs. MeTOIi KOHTPOIIO 3BapHHAX
3'eHanb. Buay mpolecis nasHHs. THIM MasgHAX 3'€[HAHb. Bumoru go npumnois. O6aqHaHHs 171 NasHHS.
MeToa# KOHTPOITIO MassHUX 3'€JHAHb.

7. BumM TEXHOJOTIYHHMX IPOINECIB TEPMIUHOI, XiMiKO-TepMITHOI Ta TepMOMeXaHigHOI 06pOOKH
JeTanei Ta ix xapakTepucTuka. TexHoNmoriyHe OONIaHAHHS. Knacugixkauis neraneii. KoHTpons SIKOCTI1
BHPOOIB.

8. TeXHOJOri4HI NpOIECH BHIOTOBJIEHHS 3arOTiBOK B isoTepmiunmx yMmopax. [IOHATTS Han
[JIACTHYHOCTI METaliB. BHIM TEXHOJNOTIYHHX NPOLECIB MOBEPXHEBO- nehopMalifHOro 3MilHEHHS
netaseii. XapakTepucTuka npouecis. Kmacubikauis nerameh. Texnonoriune obnaguanas. KoHTposs
SKOCTI JETAJICH.

9. O6csr, 3MICT 1 YMOBH CKIQJAITbHAX pobiT mpH pupobuuntei APKT. OCHOBHiI CHCTEMH
GasyBaHHs, IO 3aCTOCOBYIOTBCS MPH cxnananHi 06’ektiB APKT. Meromu Ta 3aco0H BY3JIOBOTO,
arperaTHOro Ta 3aralbHOTO CKiIajanHHs BUpo6is. Crocobu GasyBaHHsI eTajled Ta CKIalallbHIX OJIMHUIID.

10. Knacudikamis npomeciB BUKOHAHHS 3’ €HaHb. 3aMINKOBI HAPY)XEHHS, II0 BUHHKAIOTH IIPH
ckiagaHHi. [IpHIuHy BUHUKHEHHS | 3HAYCHHS 3aIMINKOBAX HANPYKCHb.

11. OCHOBHi 3aBAHHS TEXHOJOTITHOI I ATOTOBKH cepiliHoro BupoGHUNTBa JIA. BimpairosanHs
KoHCTpyKHii JIA Ha TEXHONOTIUHICTb. IIpOeKTyBaHHS, MOHTaX Ta yB’si3Ka CKJIaJalbHOI OCHACTKH.
IIpoeKTyBaHHs CKIaNAIbHUX IPHCTOCYBaHb. MOHTaX CKIANaIbHHX MPHUCTOCYBAHD. Po3smipHa yB's3Ka
CKJIaJaTbHUX MpHCTOCYBaHb. CTpyKTypa CKJIANadbHOIrO By3ia. BubGip 6a3 s CkiajaHHA. AHa3
TOUHOCTI CKJIaJaHHs. XapaKTepHCTHKa 3'€THAHb, MOXUIMBOCTI MexaHi3allii mpoIeciB Ta iX BUKOHAHHS.

12. Metonu Ta 3acobM BHKOHAHHS OOJITOBHMX, KJICMAHHX Ta KOMOiHOBaHHX 3'elHaHb. [amys3i
BUKOHAHHS, I€peBard Ta HeAonmikd. KOHTpONmb SIKOCTI 3'€HAHD. Metogu Ta 3aco0HM MiIBHINEHHS
HaIIMHOCTI Ta pecypcy GONTOBHX Ta KJIENaHUX CKIafalbHUX OMAHHIID.

13. Metomau, 3aco6u Ta ramy3i BUKODHCTaHHS HE PYyHHYIOYOTO KOHTDOJIO. ®i3uKo- TEXHiYHI
3acajiy, BUIYYTHICT A0 AedeKTiB Ta IMPOXyKTUBHICTH KOHTPOIIO. IMoKa3sHHKH Ta METONHM OLUHKH PiBHA
sKocTi BEpO6iB. CHCTEMHM yTIpaBIIiHHS SKICTIO PO/ KIHi: TexHiuHi, OpragizamiiHi # eKOHOMiuHi $paKTopH
i IBHIIEHHS TKOCTI.

14. TIponecu BAMpoOyBaHb By3IB, arperaris Ta APKT B minomy. Bumu # OCHOBHI 3aBJaHHA
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punpoGyBaH:  NPUMMATBHO-3HaBAIbHI, KOHCTPYKTOPCHKO-A0BOIOYHI, KOHTpPONIbHO-BHGIPKOBI,
nepioguuni. Kacudikauis i 3arambHa XapakTepHCTHKA BHNPOOYBaHb 110 YHHHHKAM, IO BILIMBAIOTS.
OCHOBH] IOHSTTS Ta Kiackdikaris BUIPoGyBaHb TPOMHCIOBOT npoyKiii. MeTa Ta 3a1a4i BANIPOOYBAHb.
CTpyKTypa MpOLECy BHIPOOYBaHb. Opranizanis KBaTihikaifHuX BunpobysaHb. BumpoOyBaHHS
cepiitaux BUp0OGiB. OCHOBHI KaTeropii BUMpo6yBaHb B TEXHOJIOTIIHOMY MK JOCTIHOTO Ta CEPIHHOro
BHpOGHMITBA. MeTa Ta NMOPANOK MPOBEACHHS BunpoOyBanb. BunpoOyBaHHA Ta KOHTPOJB JeTael
NiTaTbHMX anapatib.

15. TToKa3HAKY €KOHOMIYHOI e(peKTHBHOCTI, TEXHONOTIYHI METOH NiJIBAIIEHHS IPOXYKTUBHOCTI
npani. Texnonoriusa co6iBapTiCTh, CTPYKTypa Ta LULIXH ii 3HWDKEHHS TEXHOJIOTIYHMMH METOJaMH.
MeToxH pPO3paxyHKy EKOHOMIYHOI e(eKTUBHOCTI BapiaHTiB TEXHOJIOTIYHAX MpOLECiB, CTBOPCHHA Ta
BIIPOBA/KEHHS HOBOTO TEXHOJIOTTYHOTO 06iaIHAHHS i OpraHi3alifHO-TEXHIYHAX 3aXO/iB.

16. TexHoNOriuea MiJrOTOBKa BHPOGHHITBA. BaranpHi nojoxkeHHA. CKIanoOBi 4YacTHHY,
BJIACTHBOCTI i XapaKTEPHCTHKY TEXHOJIOTTIHO! i ArOTOBKH BHPOOHMIITBA.
3ae3neucHHs TEXHOIOTTYHOCTI KOHCTPYKIIii aBiaJBUryHa.

17. BUOM TEXHOJOTIYHHX IPOIECIB i OCOGNMBOCTI JHTTA 3aroTiBOK 31 CHEIaIbHUX CTajei,
KapOMIIIHUX, TUTAHOBHX, amIOMiHI€BHX i MarHieBux cIuiapis. JImBapHe 00JaJHAHHI. KoHTpoB SKOCTi
JIATTSL.

18. TexHONOMiUHICTs JWCTOBHX INTAMIIOBaHHX JeTaned. Bumu TEXHOJOTIYHMX MPOLECIB
BHIOTOBJIEHHS IeTaie 3 mcTa, mpodiis i Tpy6 i ix 0cobIMBOCTI. Texnonoriune obnaaHanHs. KOHTpOIb
AKOCTI JIeTaJEH.

19. Buad TeXHOJONIYHMX IPOLECIB BHIOTOBJICHHA HeTanell rapsyMM 1 XOJIOIHHM 00'eMHUM
meopMyBaHHSM. TWmM [eranei, MO BHIOTOBJAIOTHCH 06'eMHMM rapa4uM Je(GopMyBaHHAM.
TexHONOrIUHICT BUTOTOBJIEHHS JeTaned. PalioHanbHi 3arOTOBKH i HAcTymHE INTaMITyBaHHI.
KoedhillieHT BUKOPHCTAHHS MaTepiay.

20. OcobmuBocTi AehOpMyBaHHS ATIOMiHIEBHX, MarHIEBAX, THTAHOBHX i )XapOMIIHKX CILIaBiB.
OcoBIMBOCT] TEXHOJIOTI BATOTOBIEHHS onaToK. TexHomnorigne 061a HaHHs. KoHTpomnb AKOCTi BUPOOiB.

21. Buau 3BapHHX 3'efHaHb. TEXHOJOTIYHICTH 3BapHHX xoHcTpykuiit. Texnika Ta TEXHOJIOTis
3BapIOBAHHs PI3HUX MeTaliB. OCHOBH aBTOMATH3allil MPOLECIB 3BapIoBaHHsA. MeToi KOHTPOIIO 3BapHAX
3'¢HaHb. Buay npomeciB nasHas. TN DasHAX 3'eHanb. Bumoru o npumnoiB. O6nagHaHHs I TAsSHHS.
MeToa¥ KOHTPOITIO asHUX 3'€HAHB.

22. Bumya TEXHOJOTiUHHX IPOLECIiB TEPMiYHO, XiMiKO-TepMId4HOI Ta TEPMOMEXaHITHOT 06pobxu
meTanedt Ta ixHs xapakrepuctuka. TexHONIOTiYHe 00IaTHAHHS. KoHTpONb SK0CTi BUPOGIB.

23. TIpOeKTyBaHHS ~ TEXHONOTIYHHX  IPOLECIB Mmexanigaoi  06poOku.  IIpoexTyBaHHS
TEXHONOriYHOro mpomecy OoOpoOkM JeTajedi Ha BEpCTaTax 3 YIIK. CucremMu aBTOMATH30BaHOIO
IIPOEKTYBAHHS TEXHOJIOTTYHHUX mporecis MexaHigHol 06pobKu neTaneH APKT.

24. Basu i GasyBanHs meraieil npu o6pobui Ha BepCTaTax. TMoBepxHi, MO PO3PI3HAIOTECH IPH
MexaHiuHi# 06po6i. ToYHiCTh MeXaHiqHOT 0GPOOKH. SIKicTh IIOBEPXHi AeTaled MaIlyH.

25. SIxicts i 06poGMOBAHICTS MaTepianis pisaHHsM. Meromu Ta napameTpH ($hOpMOYTBOPEHHS
noBepxoHb aeraneii APKT. Pixyunit iHCTpyMEHT 1Is pisHOMaHITHEX MeTo/iB 06po6KH. IIpoekTyBaHH
omepatliit mexanianoi 06po6ku netane#t APKT Ha yHiBepcanbHOMY 0o6aiHaHHi Ta o6maauansi 3 YIIK.

26. CydyacHH CTaH NHTaHHA IiJIBHMIICHHS XXWTTEBOTO MHKITY meTaned i By3JiB aBialliiHUX
gBuryHiB. TexHONOriUHI METOW, MO MABHINYIOTH JKHUTTEBMH LMK fAeTalell aBialliiHWX IBHTYHIB.
Knacuikais 3aCTOCOBYBaHHX OKPHUTTIB 32 dyHKIIOHATEHAM IPU3HAYCHHAM.

27. TO/IOBHI MOHSTTA Ta BH3HAYECHHS TEXHOJIOTI4HOIO MPOLECY CKIAJaHHi, cnenuignicts TII
CK/IaJaHHs, THIH OeAHanb. Ba3osi moBepxHi Ta 6a30Bi netan. IIpoexTyBaHHs TEXHOJIOT1YHKX TIPOIECiB
CKJIafaHHA

28. HagilimicTh CKIAJalbHAX OJMHHIG. IIOHATTSA HaNiMHOCTI. 3aKOHOMIpHICTH 3HOCY.
Oprasi3aii#HO-TeXHi9Hi 3ac00H MABAMCHH HaIIAHOCTI.

29. To4HICT CKIAJaHHS, CKIAJATBHI pO3MipHi JIAHIJOTH, GaKTOpH , §K1 BIUIMBAIOTH HA TOUHICTb.
MeTtozu po3paxyHKy TOYHOCTI 3aMHUKAI0YO]1 IAHKH. MeTou, siKi 3a6e3MedyoTh 3aiaHy TOYHICTb.

30. Buau TEXHIYHOr0 KOHTPOJIO, KOHTPOJIb OCHOBHUX F€OMETPHIHUX napameTpiB, 3a30piB, OUTTS,

cnispicuocri. Jluc6ananc poropis. HeBpiBHOBaXEHICTB il BUM Ta NPAIAHH. BanancyBaHHsS pOTOpPiB HOro
BUM Ta O0agHaHHS.
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