MIHICTEPCTBO OCBITU I HAVKU YKPATHU
HALIIOHAJIbHWM TEXHIYHUI YHIBEPCUTET YKPATHU
«KuiBchkuii moniTeXHIuHUM 1HCTUTYT iMeHi [ropst CiIKOpChKOTO»

3ATBEP/JKEHO
HaB4yaiisHO-METOAUYHOIO KOMICIEIO
[Ipotokon Ne 6 Big 27.04.2022 p.
['omoBa HMKY 131 Ilpuknagna MmexaHika

Mukosna BOBUP
["onoBa Mik(akyIbTETChKOI aTECTAIIHHOT KOMICIi
Mukomna BOBP

« » « » 2022 p.

IMPOI'PAMA

KOMIIJIEKCHOI0 (paX0BOIro BUNPOOYBAaHHSA

JUTSl BCTYITY Ha OCBITHRO-HAYKOBY MPOTpamy MiJATOTOBKU MaricTpa

3a cneyianvuicmio 131 Ilpuknaona mexanika

[IporpaMmy peKOMEHI0BAHO:

HaBuanbHO-HAYKOBUM MEXaHIKO-MAIIMHOOY /IIBHUM THCTUTYTOM
(mpotoxoi Ne 6 Bix 31.01.2022 p.)

B.o. nupexropa Irop I'PUILIKO
HaBuanbHO-HAYKOBHM 1HCTUTYTOM MaTepialoO3HABCTBA

Ta 3BaproBaHHs iM. €.0. [Tatona

(mpotokona Ne 2/22 Bin 11.04.2022 p.)

Hupektop Opiit CUJOPEHKO
[mxeHepHO-XIMIYHUM (PaKyIbTETOM

(mpotoxoi Ne 3 Bix 25.04.2022 p.)

Jexan €sren [IAHOB

Kwuis — 2022



I. BCTYII

[Iporpama BCTyHIHHX BHIIPOOYBaHb CTBOPEHA 3 METOI0 KOHKYPCHOTO BiTOOpy

Ha HaBUaHHS 32 OCBITHbO-HAYKOBOIO IPOrPaMOI0 TIiATOTOBKM MAaricTpiB 3a
cremianpHicTIO 131  «[IpuknagHa wmexaHika» Ta BUSBJICHHS Yy aOITYpIEHTIB
CHUCTEMAaTHU30BAHUX 3HAHb 1 BMiHb 13 (PYHIAMEHTAIBbHUX Ta 3arajbHO-1HKEHEPHUX
HOPMAaTUBHUX TUCIUILIIH:

* iH(popmaTuKa;

* MexaHiKa MaTepiajiB 1 KOHCTPYKIIiH;

* TEOpis MEXaHI3MiB 1 MallIWH;

* METpOJIOTis, CTAHJAPTU3ALIIS 1 cepTU(IKaLI;

 JIeTaJli MaIlIMH 1 OCHOBU KOHCTPYIOBaHHS.

Kowmmnekcue ¢axoBe BupoOyBaHHS MPOBOAUTHCS y THUCHBMOBIM ¢opmi 1
MOJISIrae y po3B’si3aHH1 3aB/IaHb OlneTa. bijeT ckinagaerbes 13 5 3aBAaHb.

IIpy BUKOHAHHI 3aBJAaHb BHUNPOOYBAHHS JIONMYCKAEThCS BUKOPUCTAHHS
TEXHIYHUX JOBIJHUKIB 3 IEPENIIKY PEKOMEHI0BAHO1 JIITEpaTypH.

Po3paxyHkoBuii 4ac AJisi IOBHOTO BUKOHAHHS KOXKHOTO 3aBjJaHHs JOpiBHIOE 30
XBWIMHAM, a BEChb 4ac MPOXOJKEHHS €K3aMeHy ckinagae 2 roauHu 30 XBWIMH.
O1iHoTECH muchbMOBI BianoBial 3a 100-0anbpHOIO IIKaI00 3riaHo 3 IlomoXeHHIM
PO PEUTHHTOBY CUCTEMY OLIIHIOBAaHHS KOMIUIEKCHOTO (haxOBOTO BUIPOOYBaHHS.

II. OCHOBHUI BUKJIAJT

1. THOOPMATHUKA

1. OcHoBu indopmaTku

[Ipenmer Ta 3amaui iHGoOpMaTUKU. ICTOPisT PO3BUTKY KOMII‘FOTEPHOI TEXHIKH.
CrpykTypa  1HQOpMaIIMHOI  CHCTeMH, BH3HAY€HHsS  TepMiHy  1HOpMaIli,
iH(popMaLIifHOT CUCTeMH, TexXHoJorii. OCHOBHI HAampsIMKK Ta €Tanud pPO3BUTKY
Cy4yacHHUX 1H(OpMAIITHUX TEXHOJIOT1H.

[npopmamiss Ta ii BractuBocTi. Kiacudikamis 1 koayBaHHS —iHQOpMaIi.
Indopmarris Ta z[aHi

[adopmarris sk B1I[06pa)KeHH$I BaKOHy BCEOIYHOTO 3B’S3KY 1 B3a€MOJIIi SBHII 1
MPOLECIB B MIPUPOII Ta CyCHleCTBl JpKepeno iH(opmallii, CUTHaNI, METOIH peecTpariii
1 OHpaH}OBaHHH CI/IFHEUIIB 1 ix MEPETBOPEHHS B iHpopMmartito. OO’exkTHUBHA 1

[adopmartiitni  TexHOOTIT 06p06KH JAHUX, KepyBaHH}I — CTPYKTypa, BHJH.
[HopmariitHi TEXHOOT1T MATPUMKH NPUIUHATTS PilIeHb, EKCIIEPTHUX CUCTEM TOIIIO.

[IpencraBnenns indopmariii B eJ1eKTpoHHIM o0uuctoBaniit Mamuni (EOM).



CumBonbHa 1 aHajoroBa Qopma mnpeactaBieHHsa iHQopmauii. KomgyBanus
iH(dopMarlli; MeToau KoayBaHHS; 0a3a, JOBKHHA 1 EMHICTh KOJY; CUCTEMHU UYUCIICHHS
(CY). ITpasuna nepexoay Bia oaniei CY 10 1HIIOT; IepeBary JIBIMKOBOTO KOJTY.

ApudmeTrnuHi Jii B pI3HUX CHUCTeMax 4HCIIeHHs. [IpsMuii, JOMOBHIOIOYHN 1
3BOPOTHHUH KOAM BiJI’€MHOIO YKCJIA 1 X 3aCTOCYBaHHS B OOUMCITIOBAIbHIN TEXHIIII.

2. OnpamoBanus pizuux ¢opm indgopmauii B ABilikoBOMY KO/i

KonyBanust cumBosbHOT (TekcToBoi) iH(opmariii. Tabmuii ASCII i Unicode,
CKaH-KOJIH.

KonyBanns aymio 1 Bimeo iHdopmarii. Iludposi Ta aHamoropi CHTHaIM.
Amnanorosa i uugposa ¢popma BinoOpaskenns inpopmartii (AL 1 LLAIT).

KonyBanns rpadiuyHux [gaHUX; pacTpoBa 1 BEKTOpHAa Tpadika; NPUHIIUI
JCKOMITO3UIII TpU KOAYBaHHI KOJBbOPOBOi Trpadikv; KOIyBaHHA 3BYKY (aymio
iHpopmartii); dpopmatu FM 1 Wave Table.

[IpobGnemu BrpoBajKeHHsT cydacHUX 1H(popmamiiHux TtexHojorid. [ITyuni
HEHUPOHHI MepexKi. [cTopis HEHPOHHUX MEPEK.

«Industry» 4.0. YerBepra iHmycTpiambHa peBodtolis. CTPYKTypy Cy4acHOTO
BUpOOHUIITBA (po3yMHa (padpuka). Industry 4.0 — CmapTuzariis.

JloriuHa CTpyKTypa NEpCOHAJIBHOI EJIEKTPOHHOI OOYMCIIOBAJIbHOI MAaIIMHU
(EOM). OcHoBu anreOpu JOTIKM — II03HAYEHHS, OCHOBHI JIOTI4HI (PYHKIII,
(opMyBaHHS JIOTTYHUX CXEM JUIsl MIPEJCTABJICHHS aJrOPUTMIB BUKOHAHHS KOMaH] B
EOM. O6po6ka mnoriyHoi iHpopmaiiii. OCHOBHI 3aKOHHU JIOTIKM 1 JIOT14HI (PYHKIIII.
OcHOBHI npaBuIIa aare0pu JOTIKH.

[Ipyuniyn noOynoBM aNrOpUTMy CHUCTEMH Ta mporpam, au3aiH. OcCHOBHU
aJIropuTMI3alii 1 IporpaMyBaHHs. 3ajada, allrOpuT™, IIPorpaMa, IporpaMHa CUCTEMA.

Etanu po3poOku mporpam: MOCTaHOBKA 3ajadi; aHami3, (opMani30BaHUN OIMHUC
3ajayl 1 BUOIp Mojenm; BUOIp 1 po3poOKa aaropuTMy BHUPIIIEHHS 3ajadl.
[IpoekTyBaHHs 3arajgbHOi CTPYKTYPH IIPOrpamH.

KonyBannst; nHamarompkenns 1 Bepudikamis. OTpuMaHHS Ta IHTEpHpeTaIis
pe3yabTary. CynpoBija mporpamu.

[IporpamHe KepyBaHHSI KOMIT'FOTEPaMH.

Criocobu 3anucy airopuT™my. Bu3HaueHHS MaTeMaTHYHOI MOJeNi, MOJIYJIIO,
(b131UYHOT MOJIEIIL.

300pakeHHss 1 (YHKIIIOHAJIBHUM 3MICT OCHOBHHUX CHMBOJIIB OJIOK-CXEM.
[Tpuknaau noOyn0BU aITrOPUTMIB.

@OyHKIIOHATBHO-CTPpYKTypHa oprasizaiiss EOM. OcHOBHI 0JIOKM MEPCOHATBLHOTO
koMt totepa (11K), ix npu3HaueHHs 1 XapaKTEPUCTUKH.

3. CTpyKTYpHO-JIOTiYHA cXeMa KOMIT'I0Tepa i 0y10Ba nepcoHAIbLHUX
KOMII'IOTepiB
CTpyKTypHO-JIOT1YHA CXeMa 1 OCHOBH1 €JIEMEHTH MEePCOHAIBHOIO0 KOMII I0Tepa, iX
B3a€MOJIis; TMPUCTPI KepyBaHHA (T€HEpaToOp TAaKTOBOI YAaCTOTH); MPUCTPOi BBOAY 1
BUBOJy Ta 30epiranHsa iH(popmarii (BHYTPIIIHS 1 30BHIIIHS TIaM’ATb); apu(pMETHIHO-
JIOT1YHUIA MPUCTPI; IPUCTPOI BBOTY 1 BUBOAY 1H(hOpMAIIii.



Cuctemuuii iHTepdeiic, TUIIM MIKPOIPOLECOPIB, iX CTpyKTypa. MaTepuHChKa
miata — pojb, PyHKIIOHATBHI XapaKTePUCTUKH.

[ToHATTS TPOTPAMOBAHOTO KOHTPOJIEPY — pPOJIb B OOUYMCIIOBAIBHIN CHCTEMI,
MOYKJIMBOCTI Ta MIEPCIIEKTUBH 3aCTOCYBAHHSI.

3osHimHI npuctpoi 1K — knaBiaTypa, BieOTEpMIHAIBHI MPUCTPOL, MPUHTEPH,
CKaHEepH TOIIIO.

Pexomennartii 3 BuOOpy mepcoHATILHOTO KOMIT'FOTEpa.

Knacudikamiss EOM — Benuki, mam, cynep EOM, mepcoHanbHi, MEPEHOCHI.
TennmeHIiii po3BUTKY OOUYHMCITIOBAILHUX CHCTEM — MIHIATIOPH3AIlisl, MBHUIKOIIS, 00CST
nam'siTi, IpOrpamMoBaHi MOMJIUBOCTI.

daitnoBa oprasnizariis iHGpopMartii a1 30epiraHHs Ha 30BHINIHIX HOCISX.

daiinoBa opranizaiis mam ATl A poOOTH 3 1H(OpPMAIli€r0; porpaMHi (aitau 1
¢aitm nanux; aTpuOyTH (QaiiiB; CTUCHEHHS 1 apXiBallis (aiiis.

Amnaparne 3a0esneueHHs [IK nis ompaitoBanHs, 30€pekeHHS, 1 mMepegaBaHHs
iH(popmaiii. [cTopist po3BUTKY 3ac001B OOUMCIICHHS.

AmnapatHe 3a0e3mneueHHs TEpPCOHAIBHUX KOMIT'IOTEpiB 0a30Bi 1 J0JATKOBI
MIPUCTPOI JJIsI ONpAIOBaHHS, 30epekeHHs 1 0OMiHy 1HGopMarliero. IcTopis po3BUTKY
O00YMCITIOBAILHOT TEXHIKH.

Komrm'torepHi Mepexi — apxiTeKTypa, anapaTtHi MOXKIMBOCTI. JIoKallbHI Mepexi,
0COOJIMBOCTI OpraHi3ailii, METO/Id JOCTYIIY.

4. IlporpamMHe 3a0e3neyeHHs] IEPCOHATBLHUX KOMII IOTePiB.

Knacudikaiiist mporpamMHoro 3abe3neyeHHsl.

EBomonisi  mporpamHoro 3abesnedeHHd. llepmii  aaroputMd 1 IpOrpaMu.
[IporpamyBaHHsI MEXaHIYHMX JIYWIBHUX NpHUCTpoiB. BHecok Anu Jlaneiic, Anmana
T’ropunra, Konpana L{y3e y po3BUTOK nporpamyBaHHS; BHECOK YKPATHCBKMX BUEHHX
C.A. JlebGeneBa, B.M. I'myiikoBa y po3BUTOK KOMIT FOTEPHOT TEXHIKU 1 KOMIT FOTEPHUX
TEXHOJIOT1H.

Po3Butoxk MoOB mporpamyBaHHsS. MaluHHUN KOJ, MaIIMHHO-OPIEHTOBaHI MOBH
(acemOuiep, aBTOKOM); mpobOeMHO-opieHTOBaHI MoBU (Cobol, Fortran, LISP);
yHIBepcalibHI MOBU BUCOKOTO piBHs (Basic, Pascal, ADA); TpancisiTopu-KOMIUISATOPU
Ta IHTEPIIPETATOPH.

Po3BUTOK MpHUKIAAHOrO MporpaMHOro 3abe3neueHHs. TeKCTOBI peaakTopu,
€JICKTPOHHI Ta0JINIIl, CACTEMH YIPABIiHHS 0a3aMu TaHUX TOIIIO.

B3aemoniss MK KOpUCTyBaueM, amapaTHUMHU 3aco0aMud 1 MpOrpaMHUM
3a0€e3MeYeHHIM.

CucremHe mnporpamHe 3a0esneyeHHs. I[IOHATTS TPO CUCTEMHE MpOrpamHe
3a0e3neyeHHs Ta Woro npusHadyeHHsa. Onepamiitna cucrema 11K 1 ii cknagosi. Tunm i
Bepcii onepamiifHux cucreM. BKIIIOYeHHs KOMIT'IoTepa 1 3aBaHTaXEHHS ONepaliiHol
cuctemu (OC).

Po6ora 3 daiimamu B OC Windows. Jloriuna opranizaiiis 30epexeHHs
iHpopMmarii B KoM toTepi. lepapxiss 00’ekTiB (aityioBoi cucTeMH, JOTIYHI JWCKH,
MAIKH.

[TonsTTs IpO ApaiiBepy Ta ix Mpu3HAUYEHHS. THUIN 1 MpU3HAYEHHS YTUIIIT.



[Tpuknanne mporpamHe 3a0e3nedeHHs. [Ipu3HadeHHS 1 OCHOBHI MOMJIMBOCTI
tekcToBux penaktopiB (TP). Jloriuna opranizamis indopmarii y TP. Tunu cydacHux
TP 1 ixH1 0COOIMBOCTI.

[Ipu3HaueHHss 1 OCHOBHI MOMUIMBOCTI ellekTpoHHux Taomunp (ET). Jloriuna
opranizamis iHdopmartii y ET. [Tpunnunu popmyBanHs GopMyit 1 moOy1I0BU Jiarpam y
ET. Turmu cygacuux ET Ta X 0coOIMBOCTI.

[Tpu3HayeHHs 1 OCHOBHI MOKJIMBOCTI CHCTEM ympaBiiHHs 0a3amu nanux (CYB/).
Jloriuna opranizauis iHpopmarii B CYB/. [Ipunuunu dopmyBanHs TabIUIlb, 3aMUTIB,
¢dopwm 1 3BiTiB B CYB/I. Tunu cygacanx CYB/] Ta ixHi 0cOOMHMBOCTI.

[Ipu3HaueHHss 1 OCHOBHI MOXJIHUBOCTI rpadiunux penakropiB (I'P). Tumum
cydacHux ['P Ta ix ocoOamBOCTI.

[Iporpamue 3a0esmeuenHss A Iurepuery. bpaysepu, OCHOBHI TuUNHU 1
¢byHKIiOHANBHI MOXKIUBOCTI. [lomrykoBi cucremu. YTuiitu st poOotu B IHTEpHET.

Haguanbhi nporpamu. EnekTpoHHi miapydYHUKH Ta eHImKiIone i, [Iporpamu nmst
TECTYBAHHSI 1 IEPEBIPKHU 3HAHB.

[Tpukianu cremianizoBaHOTO MPOrpaMHOro 3abe3nedeHHs. [Iporpamui npoaykTu
Ta X OCHOBHI XapakTepucTuku. CuctemMu aBToMatu3oBaHoro npoektyBaHHs (CAD),
CUCTEeMH aBTOMAaTH3allil 1HXEHEpHUX po3paxyHkiB 1 pocmkeHb (CAE), cucremu
aBTomaruzaiii BupoOHunTBa (CAM), cucremMu aBTOMaTH3allii JIOKyMEHTOOOIry
(PDM).

Onepamiitai cuctemu WINDOWS — ictopist po3BuTKy. KoHienuis, oprasizaris
0oOMIHY JaHUMH, BUMOTH JI0 alapaTHOi YaCTHUHHU.

TexkcToBuil mpouecop — 0a30BI MOXIMBOCTI (pemaryBaHHs, (OpMaTyBaHHS,
MEPEHECEHHs TOIO), po0OTa BUJABHUYUX CHUCTEM (CTBOPEHHS JIOKYMEHTIB,
0COOJIMBOCTI KOPEKTYBaHHS).

Tabnuunnii nporecop EXCEL — ocHOBHI MOHATTS, (YHKIIOHAJIbHI MOYJIMBOCTI,
iHTepdeiic, TEXHOIOTIS pOOOTH B €IEKTPOHHIN TaOHIII.

[HTENEKTyabH1 CUCTEMU — TOHATTS MITYYHOTO 1HTETEKTY, HAMPSIMKUA PO3BUTKY,
EKCIIEPTHI CUCTEMH Ta iX Ki1acudikaris.

MICROSOFT OFFICE - edextuBHe cepenoBuie KopuctyBada. Pobora,
CTBOPEHHS I0JaTKIB, MOBH MaHIITyJIFOBaHHS TaHUMHU.

5. AaropuTMmisamis i nporpaMmyBaHHs

MoBu mporpamyBanHs. AJjdaBiT MOBH MporpamyBaHHA. [meHTHdIKATOD.
CrpykTypa nporpam.

OcHOBHM anropuTMI3alii 1 IpOrpaMyBaHHS.

3anava, aNropuT™, mporpama, MporpaMHa cuctema (IporpaMHui IPOAYKT).

Etanu po3poOku mporpam: mOCTaHOBKA 3a/ayi, aHalli3, (OpMali30BaHUIA OIMUC
3aja4i 1 BUOIp MoJieni; BUOIp 1 po3po0OKa anropuTMy BUPIILICHHS 33]1a4l; IPOSKTYBAHHS
3arajbHOl CTPYKTYpU MpPOrpaMH; IMpOrpamMyBaHHS;, HaJIAro/KCHHs 1 Bepudikarlis;
OTPUMAaHHS Ta IHTEpPHpETallisd pe3yibTary; MyOJIIKYBaHHS 1 Tepeaada pe3ysbTaTiB
3aMOBHUKY; CYTPOBIJ] POTPaMH.

OcHoBu anropuTMmizariii. Anroput™m 1 #oro BiactuBocTi. Crocobu 3ammcy
anroput™My. 300pakeHHS 1 (PYHKITIOHAJIBHUM 3MICT OCHOBHUX CHMBOJIIB OJIOK-CXEM.



[Tpuknaau no6yaoBu anroputMiB. [IpHHIKIIN CTPYKTYpHOTO MpOrpaMyBaHHs 1 6a30Bi
CTPYKTYpPH QJITOPUTMIB.

Hanaromkenns nporpam. Tunu NOMUIOK, SIKI MOXKYTh TPAIUIATUCh IPU PO3pOOII
nporpam. Pexumu 1 KoMaHM Haaro/pkeHHs. BTpyuaHHs y XiJ1 BUKOHaHHS [IPOrpaMH.
BcTaHOBNIEHHS TOUOK CITOCTEPEKEHHS.

BukopucranHs  J0OBIAKOBOI  CIIy’)KOM  1HTETPOBAaHOIO  CEPEJOBUIIA  MOBHU
porpaMmyBaHHSL.

ba3oBi Ta KOMOIHOBaH1 TUIIK JaHUX MOB MporpaMmyBaHHs. CHeriainbHi 1 CKIaAeH1
CHUMBOJIH. 3ape3epBOBaHi cjoBa 1 cTaHnapTHi ineHTudikatopu. [lpaBuna popmyBanHs
11eHTH(1KaTOPIB KOPUCTYBAYA.

Tunm manmx mMoBu mporpamyBanHs. Oty TumiB qaHuX. [[imodncinoBi Ta giicHi
tunu naHuxX. CUMBOJBHI 1 JIOTIYHI TUOHU JaHUX. PerynspHuii TUO naHux (MacHBH).
Po3mipHicTs 1 po3Mip MacuBy. THUNU JaHUX KOpPUCTyBada. TOTOXHICTH 1 CYMICHICTb
THUIIIB JaHUX.

3araJibH1 OHATTS IIPO BUPa3H, ONlepanau, oneparii. [IpaBuna ckiaianHs BUpasis.
®opmyBaHHs apudMeTHYHHX BuUpasziB. Apudmernyni omnepamii. Bupasu 1 oneparii
BiJiHOIIIEHHs. JIoT1uH1 Bupasu 1 onepaiiii. [IpiopuTeT BUKOHAaHHS Onepartiii.

Crpykrypa nporpamu. OCHOBHI OJIOKM @porpamu, IpaBuia (OpMyBaHHS.
Komenrapi 10 mporpam.

BBenenns-puBeneHHs JaHUX. BuBeneHHs pe3ynbraTiB Ha ekpaH. dopmaru
BUBE/ICHHS.

ba3oBi oneparopu MOBU nporpamyBaHHs. BHyTpiliHI MaTeMaTH4H1 (QyHKIIII.

[Ipocti oneparopu, ixH1 TUIM, NPU3HAYEHHS 1 MpaBwia 3anucy. CTpyKTypoBaHi
omeparopu. I[lpu3Hauenns 1 mpaBuna ¢opmyBanHsa. OnepaTopd BBOAY-BHBOIY
1H(popMari.

Oneparopu NepeBIpKM YMOBHM, iXHI TUIM NPU3HAYEHHS 1 MpaBUIa 3arucy.
Peanizauist po3raigykeHUX aJITOPUTMIB 3a JIOIIOMOTOI0 OINEPaTOpiB MEPEBIPKUA YMOBH.
Omnepatopu BuOOpy. IIpukianu BUKOpUCTaHHS OIEPAaTOPIB MEPEBIPKM YMOBHU 1
BHOODY.

OmnepaTtopu LMKITY, iX THUIH, IPU3HAYEHHS 1 IpaBuia 3anucy. Oneparop LUKy 13
Harepe/l BiIOMOIO KUIBKICTIO MOBTOPEHb, MapaMeTpu 1 0COOTMBOCTI BUKOPUCTAHHS.
Oneparopu mepepuBaHHS 1 MPOJOBXKEHHA HUKIIB. OnepaTtop LUKIY 13 Hamepen
HEBIJIOMOIO KUTBKICTIO TTIOBTOPEHbB; MapaMeTpy 1 0COOIMBOCTI BUKOpUcTaHHs. [{ukiu 1
po0oTa 3 MacBamMM; MOLIYK MaKCUMaJIbHOIO 1 MIHIMAJILHOTO €JIEMEHTIB; COPTYBaHHS 1
BITOPSIZIKYBAHHS MacHBY.

CrpykrypoBane (MoxynbHe) mnporpamyBaHHd. [lpouenypu  (dbyHkmii 1
MIAIPOrpaMu) BHYTPIILIHI 1 30BHIIIHI MPOLIETYPH.

3aranpHi MOHSTTS MPO MPOIEAYPH Ta iX MpU3HAYCHHS. Po3mineHHs mpoueayp Ha
¢byHKIii 1 miAnporpamMu, Ha BHYTPIINIHI Ta 30BHIMHI (QYHKIII 1 TiAmporpamu,
0COOJIMBOCTI X BUKOPHCTAHHSI.

PexypcuBHE BUKOpUCTaHHSA MIANpOrpaM; MpHU3HAUCHHS;, MpsiMa 1 HEmpsMa
pekypcis. [Ipuknany peKypCUBHUX MiITPOTPaM.

6. OCHOBM MATEMATHYHOI'0 MOJAEJTIOBAHHS HA KOMIT'KOTepi



MogentoBanHg B 1HXEHEpHIM mpakTuii. AHaIOroBi 1 1MQpPOBI MOei;
KOMIT FOTEPHE MO/ICITFOBAHHSI.

MopentoBaHHS MpOIECIB 1 CUCTEM B TexHill. Buam wmoneneit — HaATypHI,
MaciTabHl, 4YHCJIOBI, aHaJoroBi (Di3WYHI, aHAJIOrOBi, MaTeMaTU4HI, JAUCKPETHI
(uucenbHi). KoM toTepHe Moie/IIOBaHHS B HAYIl 1 TEXHIII.

[TinroroBka 10 po3poOku rporpam. dopmaizaliisi, aaropuTMIZaLlis.

Po3po6ka 1 TectyBanHs nporpamu. Po3poOka rpadiunoi yactunau. [IpoekTyBaHHS
iHTEepdeiicy 1 0hopMIIEHHS TPOTPAMHOTO 3a0€3MEUECHHSI.
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2 MEXAHIKA MATEPIAJIIB I KOHCTPYKIIIA

1. T'0J10BHi NOHATTS, riNOTE3U TA NPUHIIUIIU

PeanbHuil 00’ekT Ta ioro pospaxyHkoBa cxema. OCHOBHI MOjENl maTepiaiy,
¢dbopmu Tina, HaBaHTaXeHb. OCHOBHI MPUHLIMIIM MEXAHIKK MaTepiaiiB 1 KOHCTPYKIIiii;
BHYTPILIHI CUJIM Ta METOJM iX BU3HAUYECHHS, HANPY>KEHH, EepEMILIEHHS, AedopMalli.
OnopHi npucTpoi ix peakuii. Entopy BHYTPIIIHIX CHJT JJIsi CTEPXKHIB.

2. 'eomeTpUYHI XapaKTePUCTUKH IJIOCKHX Iepepi3iB

[Tnoma, craTMyHi MOMEHTH ILJIOII, MOMEHTH iHepilii. Bu3HadeHHS MOMEHTIB
1HepIIii BIIHOCHO TapaJieIbHUX OCEH Ta MpY MOBOPOTI Oceil koopauHaT. ['ooBHI ocl Ta

¢iryp.



3. Po3rsiranHa i cTHCKaHHA cTep:xkHiB. MexaHiYHi XapaKTepHCTHKH
MarTepiajiB 32 YUCTOI0 PO3TATY i CTUCKY

BusHauenHns HampykeHb 1 jAedopmaiiii 3a po3Tary-ctucky. IloTeHIianpHa
eHepris aedopmaltii CTepKHS 3a pO3TATY-CTUCKY. BU3HAUYEGHHSI OCHOBHUX MEXaHIYHUX
XapaKTEPUCTUK MaTepianiB MpU PO3TITaHHI 1 CTUCKaHHI. BU3HAYeHHS MOIMyCTUMUX
Hampy>KeHb. PoO3paxyHKH Ha MIIHICTh 1 MOPCTKICTb CTEp)KHIB 3a pO3TATAHHS 1
CTUCKaHHS. YMOBU MIIHOCTI 1 KOPCTKOCTi. PO3paxyHOK CTaTUYHO HEBU3HAUYyBaHUX
CTEpPXKHIB

4. OcHOBH Teopii HANIPYKEHOr O i 1e()OPMOBAHOIO CTAHY

Hanpysxenuii ctad Tina B TOUI: MOHATTA MPO HAMPY>KEHHS, TEH30p HANPYKEHb;
audepeHIianbHl  piBHAHHS piBHOBark (piBHsHHA Hag’e-Komri); 3akoH mapHOCTI
JOTUYHUX HANpPYyKE€Hb; BU3HAUCHHS HAINPYKEHb Ha MOBUIBHIN IJIOMIA/III; TOJOBHI OCI
Ta TOJIOBHI HAmpy>KEHHS; BUIM HANpPY)KEHOTO CTaHy; OKTaeApUYHI IUIOIIAJAKH Ta
OKTae/IpU4HI HAIPYXKEHHS; HAWOUIbII JOTHUYHI HAINPYXXEHHS; TUIOCKUNA 1 JIHIMHUIMA
HaIpyXEHUH cTaH; mpsMa 1 o0epHeHa 3a/1a4l Teopii HAIIPYKEHOTO CTaHy B TOYIII.

JlebopMoBaHuii cTaH Tijla B TOYIl: TeH30p Aedopmalliif; 00’eMHa aeopmartis;
B3a€MO3B’ 30K MDXK TepemimeHHsMu 1 aedopmarisimu (piBHsHHS Koii); piBHSHHS
Hepo3puBHOCTI nedopmairiii (ymoBa Cen-Benana).

V3aranbHenuii 3akoH ['yka. [loBHa cucreMa piBHSIHB Mpyx)HOCTI. [loTeHiansHa
eHepris aedopmariii B 3araJbHOMY BUIIAAKY HAMPY>KEHOTO CTaHY.

5. Po3paxynku Ha MinHicTb. Kpurepii minHocTi

Metoau po3paxyHKiB; TpU3HAYEHHS Teopik MiHOCTI. KitacuuH1 Teopii MIIHOCTI;
[ToHATTS TIpO rpaHWYHY NOBEPXHIO MIIHOCTI. Kpurepii MINHOCTI 1 IJIACTUYHOCTI
YaCTKOBO 130TPOITHUX MaTepialiB.

6. Po3paxyHKHM HA MiIHICTB i 2KOPCTKICTb CTEPKHIB P YMCTOMY KPY4Y€eHHi

KpyuenHs Kpyriioro cTepkHs: HampyKeHHs 1 jedopmariii; yMOBU MIIHOCTI U
’KOPCTKOCTI MPHU KPYUEHH1 BaTy 3 KPYTJIMM MOMEPEUHUM TIEPEPi30M; pO3paxyHOK BaliB
Ha MIIHICTh 1 KOPCTKICTh TPU KPYyUE€HI; aHalli3 HAMPY>KEHOTO CTaHy 1 pyWHYBaHHS.
KpyueHHs1 CTep)KHIB HEKpYTJoro mnepepidy: KPY4YEHHsSI CTEpPXKHIB 3 HEKpPYIJIHM
nepepizoM; Kpy4eHHS TOHKOCTIHHUX CTEP)KHIB 3 HE3aMKHEHUM MpoQiieM; KpydeHHs
TOHKOCTIHHUX CTEP>KHIB 3 3aMKHEHUM MpodiuieM; Mpo parlioHalibHy (hopMmy mnepepizy
CTepXHs MpHu KpydeHH1. [loTeHmianbHa eHepriga naedopmariii CTEpHsS MPU KPYUEHHI.
Po3paxyHOK rBUHTOBUX LUWJIIHAPUYHHUX MPY>KHH.

7. 3cys. Po3paxyHok Ha 3pi3

BusnaueHHsa HampyxeHb TpH 3CyBi (3pi3l) crepxkHs. Uuctuii 3cyB. [lpakTuuni
PO3paxyHKH Ha 3pi3 1 3MHHAHHS: PO3PAaXyHOK 3aKJIENKOBUX 3’€HAHb; PO3PAXYHOK
3BApHUX 3’ €JHAHb, BAKOHAHUX KyTOBUMHU IIBAMH.

8. 3ruHaHHS CTEpP:KHIB

Hampyxennss B mnpsMomy cTepkHi mnpu 3ruHaHHI. OCHOBHI TilMOTE3W Ta
BU3HAauUeHHs. Po3paxyHkoBa Mojens crepkHs. HopmaneHi HampyKeHHS B Tepepisi
MPSIMOTO CTEPXHS TpH 3ruHaHHI. J[OTMYHI HAMpy>KEHHS B CTEPXKHI MPHU TJIOCKOMY
MOMNEePEeYHOMY 3rMHaHHI. PO3paxyHKM Ha MILHICTh MpPU IUJIOCKOMY MONEPEYHOMY
3TUHAHHI. AHalll3 Hamnpy>KeHOro cTaHy OajKu MO BHUCOTI MEpepidy 3a IUIOCKOro



nornepeyHoro 3ruHanHs. PanionansHa opma nmonepednoro nepepizy. Pospaxynku Ha
MILIHICTh MPHU IJIOCKOMY MoIepedyHoMy 3ruHaHHi. [loTeHianbHa enepris aedopmariii
CTEp>KHS TIPH 3THHAHHI.

9. MicueBi HanpysKeHHs

KonrneHnrpaiis  Hampy>XeHb: TOHATTS MPO  KOHIICHTPAII0  HAaNpYy>KEHb;
TEOPETUUYHUM KOE(PIIIEHT KOHIIEHTpAIlll; KOHIIEHTpAIlisl HaIpy>KEeHb 3a PO3TATaHHS;
KOHIICHTpAIlisl Hampy>XeHb 3a KPYUYCHHS, KOHIICHTpAIlil Hamnpy>XeHb 3a 3TUHAHHS;
epeKTUBHUM KOe]IliEHT KOHIEHTpallii Hanpy»xeHb. KOHTaKTHI Hampy>KeHHs: OCHOBHI
MOHATTS; 3arajJbHUI BUIMAJOK KOHTAKTy ABOX TUI; CTHCK JBOX KyJb; CTHCK JIBOX
ATIHIPIB; PO3PaXyHOK HA KOHTAKTHY MIITHICTb.

10. 3araabHi TeopeMH PO NPY:KHi cucTeMH. 3arajabHi MeTOAN BU3HAYEHHS
nepeMilleHb
[lorenmianbHa eHepris aAedopmariii Tila B 3aralbHOMY BHUMAIKy MOro
HaBaHTakeHHs. Teopema Kactimano. [nterpan Mopa. Criocid6 Beperarina. Teopemu
PO B3aEMHICTD POOIT 1 IEPEMIIIICHb.

11. CtaTH4HO HEBU3HAYYBAaHI CHCTEMH
Meton cun ISl pO3KPUTTS CTaTUYHOI HEeBU3HA4YEeHOCTI. KaHOHWYHI piBHSIHHS
METOJTy CHJI.

12. CknaaHuii omip

CknaziHe 1 KOCe 3TMHAHHSA CTEP)KHS. 3TMHAHHS 3 PO3TATAHHAM (CTUCKAHHSIM).
[lo3aneHTpoBe poO3TAraHHs (CTUCKAaHHS) MPSMOIO CTEpPXKHS. 3TMH 3 KPYUYEHHSIM.
3arajabHUI BUMAIOK A1l CHJI HA CTEPKEHb.

13. CrilikicTh CTUCHEHUX CTEPKHIB

Criiika Ta HecTilika npy»Ha piBHOBara. 3ajada Eilepa 3 BUSHAUEHHS! KPUTUYHOT
CUJIM JJIsl CTUCHEHOTO cTepkHs. Dopmyna ScuHcbkoro. YMoBa cridikocti. [IpakTuyni
PO3paxyHKH Ha CTIMKICTh CTUCHEHUX CTEPXKHIB.

14. EsieMeHTH TeOpii TOHKOCTIHHUX 000JIOHOK
Hampyxenns B ocecumeTpuyHiii 00010HII1. Po3mipH1 KiIbIIs B 000JOHKAX.

15. ToBcToCTiHHI TPYOH i 00€pTOBI TUCKHU
Hampyxennsi, nepemimenHss 1 aedopmairii B TOBCTOCTIHHUX —ITMJTIHJIpaXx.
Po3paxyHku 06epTOBUX JTUCKIB.

16. IlnacTnuni gedopmanii. OCHOBM po3paxyHKIB eJieMEHTIB KOHCTPYKILi,
10 NPANITH 32 TPAHUISMHA MPYKHOCTI
@i3UYH1 OCHOBHM IUIACTHYHOTO JedopmyBaHHA. Po3paxyHKHM CTEpXHIB 1
CTEP>)KHEBUX CUCTEM 3a HAsIBHOCTI TUTACTUYHUX JAePopMalliii.

17. PyiinyBaHHs MaTepiaJjiB
Bunu pyiiHyBaHb MarepiaiiB €JIEMEHTIB KOHCTPYKIiHd. OCHOBM MEXaHIKU
pyHHYBaHHS.

18. Oninka MinHICHOI HAZiHHOCTI KOHCTPYKUiH NPU AMHAMIYHAX
HABAaHTAKEHHAX



Po3paxyHku pyxomMux o0’€KTIB 3 ypaxyBaHHsIM cui iHepuii. Po3paxyHku npu
yIapHUX HaBaHTaXKeHHsX. [IpyxkHi komuBaHHsA. Omip MaTepiaiiB i MOBTOPHO-
3MiHHUX HaBaHTaKEHb.
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3 TEOPISA MEXAHI3MIB I MALIWH

1. OcnoBHi nousgarra TMM

3wmict auctumutiny TMM Ta 11 3HaueHHs 17151 1HKEeHEepHO1 OCBIiTH. 3B’ 130Kk TMM 3
IHITUMU Tady3siMu 3HaHb. MamuHa. Mexanism. [lpunan. Anapat. 3Hapsais mpari.
Mexaniuynuii npuctpiil. Jlanka mexaHizmy. BxigHi Ta BuxiaHi JiaHku. [lodaTkosi,
Beayul Ta BeAeHl jaHku. Kinemarnmuna mapa. Knacudikaiis kKiHeMaTH4HUX Tap 3a
YHCJIOM CTEIMEHIB BUIBHOCTI Ta YHCIOM 3B’SI3KIB AJTOPUTM BHU3HAUEHHS KIacy
KiHeMaTu4yHoi mapu. Hwpkdi Ta Buiml kKiHemMaTu4Hi mapu. KiHeMaTHYHI JIaHITIOTH.
Kinemarnuna cxema Mexanizmy. Macmtabauii koedimienr TMM. CtpykTypHa cxema
MeXaH13My. AJTOPUTM NOOYA0BU CTPYKTYPHOI CXEMH MEXaHI3MY.


http://ela.kpi.ua/handle/123456789/1885

2. OcHOBHi BUIu MeXaHi3MiB

[Tnocki Ta MpPOCTOPOBI MEXaHI3MU 3 HWXKYMMHU mapamu. KymadkoBi, 3y0yacTi,
bpukiiiiHl MexaHi3MH. MexaHI3MH 3 THYYKMMH 3B’s3KaMH. PsioBi, CTymiHYacTi,
IJIaHETapHI, XBUJILOBI Tiepeiayi. ['iipaBiiuHi Ta MHEBMAaTUYHI MEXaHI13MHU.

3. CTpykTypHHi aHAJIi3 MeXaHi3MiB

Yucno cTeneHiB BUIBHOCTI MPOCTOpoBOro Mexanizmy. ®opmymna ComoBa-
Manumesa. Yucno cremneHiB BUIBHOCTI TUIOCKOTO MexaHizmy. @opmyma Uebumena.
38’s3ku MexaHisMy. HamnmmmkoBi (macwBHI) 3B’S3KH. YCYHCHHSI HAJJIMIIKOBHUX
3B’S3KIB 3MIHOIO KJacy KiHeMaTHYHUX map. MicueBi pyxomocTi (3aiiBl cTemneHi
BUTRHOCTI). 3aMiHa BHUINMWX KIHEMAaTUYHHUX TAp HIDKYUMH. AJTOPUTM 3aMiHU BHIIO1
KIHEMAaTUYHOI Tapy HIDKYMMH. Y TBOPIOBAHHS MEXaHI3MIB MIIIXOM HallapyBaHHS
CTpYKTypHUX Tpymn (rpyn Accypa). Mexanisam 1-ro kiacy. CTpykTypHa Tpymna abo
rpyna Accypa. Knacudikaiiist MexaHizMiB. MexaHi3Mu napajelibHOT CTPYKTYPH.

4. KinemaTuyHHMii aHATI3 MeXaHI3MiB

3amaul  KIHEMaTHYHOTO aHaM3y MEXaHi3MiB. AHAJIOTM IIBUAKOCTEH Ta
npuckopeHb. [locaiIoBHICTh KIHEMATUYHOTO aHAJI3y MeXaHi3MmiB. [lnanu mexaHizmy.
[ToOynoBa 1aHIB MOJOXKEHb MEXaHI3MYy METOJIOM ‘‘3aciuok’. KinemMaTuuHuii aHami3
METOJIOM IUJIaHIB INBUIKOCTEM Ta MPHUCKOpPEHb. BIacTHMBOCTI TUIaHIB MIBUAKOCTEH.
Metonuka 1oOy/OBM IUIAHIB IIBHJKOCTEH MexaHi3MiB 2-ro kjacy. BuzHadeHHs
KYTOBUX IIBUIKOCTEH 3a IJIaHAMU IIBUIKOCTEH. BIacTUBOCTI IiaHy MNPUCKOPEHb.
Metonuka 1noOynoBM IUIaHY MPUCKOPEHb MEXaHI3My 2-To Kjacy. BusHaueHHs
KyTOBUX NPHUCKOPEHH 3a TJIAHAMH TPUCKOPEHBb. AHATITHYHI METOAM KiHEMAaTHYHOTO
aHaII3y MEXaHI3MiB.

5. KinerocraTuunuii aHaJi3 MexaHi3MiB

3amaul KIHETOCTaTUYHOIO aHamizy MexaHi3miB. CwiM, 0 JiI0Th Ha JIAHKU
MexaHi3My. [IpuHIMN KIHETOCTATUKU. YpaxyBaHHsS CHJI 1HEpIii JTAHOK MeXaHI3My.
[Tnockonapanenpauii pyx nanku. [loctymampnHuit pyx manku. OOepTaibHHN pPyX
BIJTHOCHO IIEHTpaJibHO1 oci. OO0epTanbHUIl pPyX BIAHOCHO JOBUILHOI OCi. YMOBH
CTaTUYHOI BW3HAYEHOCTI KIHEMAaTHYHOro JaHIffora. KiHeMaTH4yHWid JaHIIor 3
HIOKYUMUA Tlapamu. KiHeMaTWyHW JaHIfor 3 BHIMMMU Tapamu. [IpocTopoBwii
KiHeMaTuyHuil JaHmor. CUIOBUN PO3PAxXyHOK CTPYKTYPHUX TPym 2-TO Kjacy 2-To
nopsiiky. CHIoBUH pO3paxyHOK TMOYATKOBOI JIAaHKKM B poOouiii mammHi. CuioBuit
PO3paxXyHOK MTOYATKOBO1 JIJAHKHM B MalInHI-IBUTYyHI. Teopema M.€.2KykoBcbKoro.

6. Teprts B MexaHizmMax

Bunn Teptsa. OCHOBHI 3aKOHM TEPTS KOB3aHHS HE3MAIICHUX TUT. TepTs CITOKOIO.
Teprss pyxy. CyyacHl MOJIO)KEHHS MPO CHIM CyXOro TepTs. TepTs B MOCTyNalbHIiM
KIHEeMaTU4yHIA mapi. YMOBH pyxy noB3yHa. ['eomerpuunHa ¢opma 300pakeHHs
B3aemoii cuia. Teprss mpu pycli KIMHYACTOrO TOB3yHa. TepTss B TBUHTOBIN
KiHeMatuuHii mapi. Tepts B oOepranbHiN KiHEMAaTW4HIA mapi (TEpTsS MIUma II0
MIIIAITHAKY Ta TUSTH O M SITHAKY). TepTs KOB3aHHS 3MalleHuX TUl. TepTs
Ko4eHHs. TepTs B epenavyax 3 THYYKUMU JIAHKAMH.

7. JImnamMivyHMH aHAJI3 MeXaHi3MiB



3amadl TUHAMIYHOTO aHalily MexaHi3MmiB. Pexxumu pyxy MammHu. PiBHsSHHS
pyXy MexaHi3My B (opmi KIHETHYHOI eHeprii. MexaHIuHui Koe(ilieHT KOPUCHOI i
(KKI). KKJ wmammHM mnpu TOCIIIOBHOMY, TapajlelbHOMYy Ta KOMOIHOBaHOMY
3’€JHAHHI MexaH13MiB. MeTo/1 3BeJICHHsI Mac 1 CUJI. 3BeJieHa Maca (3BeICHU MOMEHT
iHepiii). 3BeieHa cuia (3BEACHUM MOMEHT cuiM). PiBHSHHS pyXy MexaHi3my.
PiBHsiHHA pyXy B iHTerpayibHii (opmi. PiBHsSHHSA pyXy B audepeHIianpHii (Gopmi.
OyHKIIIT 3BEICHUX MOMEHTIB CHi. Po3B’s3aHHS piBHSIHBL Pyxy. ['padiunuil MeTon
BU3HAYCHHA CyMH pobOiT (Meton rpadiyHoro interpyBanHs). Koedimient
HEPIBHOMIpHOCTI pyXy. PerymroBanHs mepioguunux koiuBanb mBuakocTi (ITKLL).
Mexanika po6oTH MaxoBuKa. PIBHSHHS pyXy MaxoBuKa. BuzHaueHHS MOMEHTY 1HEPIIil
MaxoBHKa MeTosioM [ pyHayepa.

8. 3piBHOBa:KyBaHHsI Ta BiOpo3axucT MalimH
[lpyumHn Ta 3amadi  3pIBHOBAXKYBAHHSA Ta BIOpO3aXWCTy MallMH. YMOBa
3pIBHOBaXXEHOCTI 00epToBOi JaHku. CrTaTuyHe Ta JUHAMIYHE OallaHCYBaHHSI
o0epToBUX Mac. 3pIBHOBaXYBaHHS MexaHi3MiB Ha ¢yHnamenTi. Cratuyhe
3pIBHOBaXXYBaHHsS MeEXaHI3MiB. 3acoOu BiOpo3axucry. JluHamiuyHe BiOporaciHHs.
BiGpoizomsiis.

PEKOMEH/IOBAHA JIUTEPATYPA

1. Kinunpkuit S.T. Teopis mexanizmiB 1 mamuH /. - [linpyunuk. K.: «Haykosa
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4 METPOJIOT'TA, CTAHOIAPTU3ALIA I CEPTU®IKAILLA»

1. TounicTnh aeTajeii MalIuH

OCHOBHI  TIOJIO)KEHHSI ~ METpOJIOTii,  B3a€EMO3aMIHHOCTI,  CTaHAApTHU3Allii,
ceprudikanii. TOYHICTh Ta MOXUOKM TEOMETPUYHOI TOYHOCTI JeTalied MalluH, iX
Kkiacudikaiis Ta TPUYMHU BUHMKHEHHS. CHUCTEMaTH4HI Ta BUIIAJIKOBI TOXHOKH.
OCHOBHI 3aKOHU PO3MO/IJICHHS BUITAIKOBUX BEJIMYHH.

2. HopmyBaHHS pO3MipHOi TOYHOCTI JieTajeil MalIMH

OcHOBHI TepMiHM Ta BU3HAYEHHS CHUCTEMHU JOMYCKiB 1 mocanok [SO, po3mipwy,
BIIXUJICHHS, JIOMTYCKH, CUCTEMU TMOCAAOK. 3’ €THAHHS, X €JIEeMEHTH, XapaKTePUCTUKH
Ta po3paxyHOK. Po3paxyHKH ONTUMAIBbHUX HATATIB YU 3a30piB Y TPHhOX THIAX
MOCaJ0K: 3 HATATOM, 3 3a30poM, mepeximHux. Bubip kBamiteTiB. Bubip mocamok.
[Tocaaku pekoMeH0BaH1 Ta MEPEeBaXKHI.

Kontponp pneraneil Tmagkux UWIIHAPUYHUX 3’€AHaHb. Mipu Ta Kamopu,
PO3paxyHKH BUKOHABUMX PO3MIpIB.

3. HopmyBaHHSI reOMeTPUYHOI TOYHOCTI JeTajei
TounicTe (hopmu noBepxoHb AeTanell. TOYHICTh pO3TalllyBaHHS IOBEPXOHb.
3asie’kHi Ta He3alexH1 Aonycku. [Ipu3HaueHHs qomyckiB (popmMu Ta po3TairyBaHHs Ta



iX mo3HaueHHs1 Ha KpecineHukax. CTpyKTypa Ta MIOPCTKICTh MoBepXoHb. HopmyBaHHs
IIOPCTKOCTI Ta MO3HAYEHHS IIOPCTKOCTI HA KPECIEHUKAX.

4. Bzaemo3aMiHHICTH THIIOBHUX 3’ €IHAHDL

[TimmmnHukKr KoueHHs. JIomyCcKky Ta MocajKku MiAIIUITHUKIB KoueHHs. Bumoru no
TOYHOCTI MOBEPXOHB JeTaeH, 0 3’ €IHYIOThCS 3 MIAIIUITHUKAMHU.

OcHOBHI eKkcIUTyaTalliifHi BUMOTH JO IIMOHKOBUX Ta IUNIILOBUX 3 €HAHb.
B3aemo3aMiHHICT IIMTOHKOBUX Ta HUIIBOBUX 3 €IHaHb 3 MPAMOOIYHUM TpodiaeM.
B3aemo3aMiHHICTh NUTIIBOBUX 3’ €AHAHD 3 €BOJIBBEHTHUM MPOQiIeM.

OcHOBHI  eKcIUTyaTaliiHi BUMOTH [0 pi3b0OBHX 3'enHaHb. ['eoMeTpuuHi
napaMeTpu METpUYHUX pi3b0. B3aemozaminHICTh MeTpuuHUX pi3b0. [Tocamku pizb0 3
3a30poM, TIepexiHi Ta 3 HaTarom. TpaneuienoaiOHi pi3pou. Bubip gomyckis 1 mocamok
Ta TIO3HAYCHHS iX Ha KpecleHnkax. KoMIIeKCHUN Ta MOEIEeMEHTHUN KOHTPOJIb Pi3k0.
Pi36008Bi1 Kamiopw.

Homycku KyTiB Ta KoHyciB. KoHiuHl mocaaku. Meroau 1 3aco0M BUMIPIOBaHHS
KYTIB 1 KOHYCIB.

B3aemo3zamiHHICTh 3y04yacTuX Kouiic Ta nepenad. Hopmu kiHeMaTUYHOI TOYHOCTI,
HOPMHM TUTABHOCTI Ta KOHTAKTy IWIIHAPUYHUX 3yO0UacTHX KoJic Ta nepeaad. Hopmu
614HOrO 3a30py. Buau cnpspkens. JJomyckun KOHIYHUX 1 4EpB’STYHUX 3y04acTHX KOJIC
Ta nepeaau.

5. HopmyBaHHSI TOUHOCTi HA OCHOBI PO3PaXyHKY PO3MipHHMX JIAHUIOTIB

Po3MipH1 JaHIIOTH, OCHOBHI BJIACTUBOCTI, IpsiMa Ta oOEpHEHA 3ajiayl, MOPsIIOK
noOyJOBM pPO3MIPHUX JIaHLIOTIB. MeToau po3paxyHkKy. Bubip meromy mocATHEHHs
He00X11HO1 ToYHOCTI. CKJIaJjaHHs 3 MOBHOIO Ta HEMOBHOKO B3a€EMO3aMIHHICTIO.
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5. AETAJII MAIINH I OCHOBH KOHCTPYIOBAHHSA

1. OcHoBHIi BUMOTH 10 AeTaJield i By3/1iB mamuH. OCHOBHI KpuTepii
Npane3JaTHOCTI JeTajeil MAIIHH.

YMoBH poOOTH JAeTaneil MaliuH: BHJl HaBaHTAXKEHb, XapaKTep HAMpy>KEHOTO
CTaHy, I[OBEPXHEBE 3HOLIYBAHHS, BIUIUB TEMIEPATypHUX KoiluBaHb. Kpurtepii
mpaie3faTHoCcTi aeranei MammH. Hanidinicte koHcTpykuii. Kpurtepii HamiiHOCTI,
IPaLeCIIPOMOKHOCTI Ta PEMOHTONPUIATHOCTI.

Marepianu ajis BUTOTOBJIEHHS JeTajeil MamuH. TeXHOJOTi4HI BHMOTH [0
KOHCTPYKIIIi JieTaei MallvH.

2. Mexaniuni nepenavi

[lepenaui Ta ix BukopucranHa. Kiacudikamis mnepenad.  OCHOBHI
XapakTepucTUku nepenad. Cxema npuBoay MexaHi3MmiB. Ilepemadl 3auernyieHHsSIM Ta
TepTsAM. BaisibH1 MeXaH13MH.

3. 3y0uacri nepenaui

3aranpHl BIAOMOCTI mpo 3yOuacTi nepepadi. Knacudikamis, nepeBaru Ta
HEJI0JIIKH, 1X napameTpu. Obsacth 3acTocyBaHHs. TexHomnoria BupoOHuursa. Cuiu B
nepenayax. Kpurepii mpares3natHocti. Po3paxyHKOBI HaBaHTakeHHsA. Martepiaiu
3y04acTuX KOJiC, TepMooOpoOKa [0omycTHMI HamnpyXeHHs. Buau pyiiHyBaHHS
3yOuactux koiiic. Po3paxyHOK mpsiMo3y0o0i HMIIHIPUYHOI Mepeaadl Ha KOHTAKTHY
MIIHICTB 1 3THH.

[Tepenadi 3 ocsiMu, 110 CXPENIYIOTHCS 1 MepeTuHaThCs. Cxema MmpsMo3yooro
KOHIYHOTO 3auerlieHHs Ta Woro mapamerpu. KoHilemiisi eKBiBaJEHTHOTO KoJjeca.
Po3nosin HaBaHTa)KEeHHS MO JIOBXKKHI 3y0a Ta 0COOIMBOCTI PO3PAXYHKY MPSIMO3YyOHX
KOHIYHUX KOJIIC Ha KOHTAKTHY Ta 3THHAJIbHY MIilHICTh. KoHIUHI mepemayi i3
KPYTOBHM 3y0OM.

4. YepB'sauHi nepegaui

3aranpHl BIJIOMOCTI MPO YEpB'sUHI MepeAadl, ix Kiacu@ikailis, HepeBaru 1
Henosiku. OOnacth 3acTocyBaHHA. l'eomeTpiss Ta KIHEMaTwka Iepefadl 3
apxiMeoBUM 4uepB'skoM. OcHOBHI napaMmeTpu. Yeps'ssuHi nepenayl 0e3 3MilICHHS Ta
31 3MIIIEHHSIM.

YMoBH poOOTHM 4YepB'SYHMX TMepenady. Buau yIIKOIKEHHS Ta KpUTepii
npaine3gatHocTi. Marepianu. OcoOIMBOCTI  po3paxyHKy. Brtpatu eneprii y
yepB'ssyHiit mepenaui ta KKJI[. YmoBa camoransmyBanHs. [7o0oigHi mepenadi.
[lepeBaru mpu 3aCTOCYBaHHI.

5. Ilma”erapHi MexaHi3MH, XBWIbOBI MeXaHiuHi mnepeaadi, mepegadi 3
3ayemieHHssM HoBukosa



[InanerapHi MexaHi3MM: TIepeBard IUTAHETAPHUX  MEXaHI3MiB, YMOBH
criotydeHHs koutic. JludepeniiaabHi MexXaHi3MU K MPUCTPOI ISl MMiJACYMOBYBaHHS
pyxy. Oco0aMBOCTI po3paxyHKy IJIaHETAPHUX Tepeaad Ta AuQepeHIiiamiB.

XBWJIBOBI MEXaHIYHI Tiepefadi: TreoMeTpUyHI, KIHEMaTU4yHI IapaMeTpu Ta
npunnun naii. Kputepii mparesmaTHOCTI Ta METOIWKAa MPOSKTYBAaHHS XBUIIBOBHX
nepesad.

Oco0MBOCTI KOHCTPYIOBAaHHS Nepeiay 3 3aueruieHHs M HoBukoga.

6. Basin Ta oci

Banu ta oci. [lpusHauenns 1 knacudikaris oceil Ta BamiB. Matepianu sl ix
BUTOTOBJICHHS. TepmMooOpoOka. Po3paxyHok BajiB Ta oceil Ha CTaTUYHY Ta BTOMHY
MIIHICTh, Ha JKOPCTKICTh Ta TMOMepedHi KoJuBaHHSA. OCOOIMBOCTI KOHCTPYIOBAHHS
BaJiB.

7. Onopu BaJiiB Ta oce

[IpusnauenHsa 1 kiacudikaiis omnop BadiB Ta ocei. [liMMUIHUKK KOB3aHHS.
KoHcTrpykiiii Ta MaTepianu miamunHruKiB. MacTuibHi MaTepianu. MeToiu yTBOpEeHHS
PIIMHHOTO TEPTS B MIAIIUIMHUKAX KOB3aHHS. [IpakTHuHI pO3paxyHKW MIiAIIMITHUKIB
KOB3aHHS.

[TimMTHUKY KOYEHHS, YMOBU iXHbOi POOOTH, KOHCTPYKIIii, pO3MIpHI cepii,
KJIaCU TOYHOCTI, MaTepiayii. BuOip NIIMIMMIHUKIB KOYEHHS 3a CTaTHYHOIO Ta
JTUHAMIYHOIO BaHTaXomigiomHicTIO. CXeMH yCTaHOBKM IIIIIMITHUKIB Ha Balax 1
CIoCOOM 3aKpIIUIEHHS KUJIelb. YIIUIbHEHHS MiALIMIHUKOBUX BY3JiB. PerymoBaHHs
M1TITUITHUKIB.

8. MydrTn

Tunu wmydTt, iX npuszHayeHHs 1 kiacudikamis. BuOip Ta KOHCTPYKIIiS.
3acTocyBaHHs pi3HUX TUOIB My(dT Ha mnpaktuni. HekepoBani, kepoBaHi,
CaMOKEpOBaHI Ta KOMOIHOBaHI My(TH, iXHI KOHCTpPYKUIi (TJIyXi, KOMIIEHCYIOUH,
MpY>KHI, KYJIa4KOB1, 3y0UacTi, PpuKIIiiiHi, 3a11001HI1, BIAIIEHTPOBI Ta OOT1HHI My(PTH.
[Tapamerpu, BuOip 1 po3paxyHok. EnexkrpomardiTHi MydTH Ta TambMa. YMOBH
pob6otu myPT. Pozpaxynku Mmydt.

9. ®pukiiiiHi, MacoBi Ta JaHUIOrOBi nmepeaayi

Opukiiital  mepegavi. 3araiabHi BioMocTi Ta kiacudikaiiia. Kinemarnka.
Konctpykuii. Po3paxyHOK umuMmiHApUYHUX (PUKUIHHUX Tepefady Ha KOHTAKTHY
MILHICTb. OCOOJMBOCTI KOHCTPYKLII 1 pO3paxyHKy KOHIUHOI, ’K0y00uyacToi Ta
no6oBoi ¢pukiiitHux nepemxad. Matepianu nepenad. Bapiaropu, iX KOHCTPYKTHUBHE
BUKOHaHHs. [lepenaBanpHuil KPyTHUI MOMEHT.

3aranpHl BIIOMOCTI Mpo macoBi mnepenayi. bynoBa, XapaKTepUCTUKH 1 TUIU
MacoBUX Mepenay. ['eomeTpuyHi Ta KiHeMaTU4HI criBBiAHOMIEHH. Cuiu B iepeaadl 1
HarnpykeHHd B macax. Kpui kos3anHsa Ta KKJI nacoBux mnepenauy. PospaxyHok
MMacoBUX IepeJad Ha TITOBY 3JIaTHICTh 1 JOBTOBIYHICTh. HaTskHi mpucTpoi.
KonctpytoBanns mkisiB. KiimHoOmacoBi, miiackonacoBi Ta MOMIKIMHOBI IEpeiayi.

3aranpHi B1IOMOCTI Mpo JaHIoroBi nepenayi. Cxema nepenadi. OCHOBHI TUIIA
npuBoaHuXx Kin. IlepeBarm # nHemomiku. OOnacTe 3acTocyBaHHs. ['eomerpis Ta
KiHEMaTHKa JIAHITIOTOBOi mepenadi. HepiBHOMIpHICTh pyXy JIAHIIOTOBOI mepesadi.



Cunm y TiUIKax JaHIIOroBOi rmepenayi. Buaum TMOMIKOKEHHA Ta KpHUTEpid
Hpane3gaTHoCTi  JAaHIIOroBoi mepenadi. [IpoekTHa po3paxyHKOBa 3alieXKHICTh
BU3HAYEHHS KPOKY MPUBOJHOTO POJIMKOBOTO JIAHIIOTA.

10. 3’eqxnanusa aerajeil MalIuH

Po3niMHi  3’e¢nHanHs. BwusnauenHs Ta  knacudikaris.  [Ipu3HaueHHs,
KOHCTPYKIIii, pO3paxyHOK (pi3bOOBI, IIMOHKOBI, NIIIIBOBI, KJIMHOBI 1 KJIEMOBI).
Heposnimui 3’ennanns. Busnauenns. Kiacudikaitis. OcoOIUBOCTI KOHCTPYKIIIH.
Po3paxyHOk 3’€qHyBabHUX €JEMEHTIB 3a yMOBaMH BCTAaHOBJICHHS (3BapHi,
3aKJICTIKOBI, 3 TAPAHTOBAHUM HATSITOM, KJICHOBI).

11. Pi3b0JieHHs

Knacudikamiss 3a mnpu3HauYeHHSAM Ta TeoMeTpuuHOIO (opMoro. OCHOBHI
napaMmeTpH (3 MpuKiIaay MeTpudHoi pizsou). Cranmaptu. Bunn pi3p00BUX 3'€1HAHB.
Kpinunbai gerani: 60ATH, TBUHTH, IIMWIBKH, TAaliKW — iX KOHCTPYKTHUBHI (popmu Ta
npu3HayeHHs. ["aiikoB1 KITroul.

[lepenauya rBUHT-TaliKa. 3arajbHi BIAOMOCTI Ta OCOOJUBOCTI PO3PAXYHKY
pi3bOJIEHHS  TI'BUHTOBUX  MeXaHi3MiB. [Ipodins  pi3pOnenHs. Pizsbu, 110
CaMOTaJIbMYIOThCS 1 HECAaMOTaIbMYIOThCS.

B3aemomiss Mi>k BUTKOM Ta Taiikoro. Po3mosin och0BOi CHIM 3 BUTKIB ralkul —
pimenHst H.E.J)KykoBcrkoro. 3anexHicTh Mi>k OCbOBOIO CUJIOIO HA TBUHTI Ta KPYTHUM
MOMEHTOM, TPUKIAJEHUM 10 railku. MOMEHT 3arBUHYYBaHHS Ta HOTO CKJIa/J0Bi.
KKJ]I pi3b0JieHHs, 1110 BpaxoOBYe BTpaTU €HEprii Ha TepTs y pi3pOsieHHi. MomeHT
BIIFBUHYYBaHHSA Ta YMOBa CaMOrajJibMyBaHHs pi3bOsieHHd. IlepeBipounuid
PO3paxyHOK €JIE€MEHTIB pi3b0JICHHS Ha 3pi3 Ta 3SMUHAHHS.

Po3paxyHOK Ha MIIHICTh TBUHTA, HABAHTAXKEHOTO OCHOBOIO CHJIOI0 Ta KPYTHUM
MOMEHTOM. Po3paxyHOK Ha MIIHICTh EKCIICHTPUYHO-HABAHTA)KCHOTO TBUHTA.
BuHUKHEHHS 3THHAIBHOTO MOMEHTY Ta OIliHKA WOTO BIUTUBY Ha BEIMYMHY CyMapHOI
HaIpyru

Po3paxyHok Ha MIIHICTh 3aTATHYTOTO OOJTOBOTO 3'€IHAaHHS, HaBAaHTa)KCHOTO
CWJIOK Ta MOMEHTOM Yy IUIOMIMHI CTUKY. PO3paxyHOK 3aTsSrHyTOro pi3h00BOTO
3'€JTHAHHs, HABAHTAXXEHOI'O MICHs 3aTATYBaHHS 30BHIIIHBOIO OCHOBOIO CHJIOHO.
KoedirieHT 30BHINIHHOTO HABaHTAXKEHHS 00JITA.

12. IllmoHKoBi 3'€AHAHHSA

[IInmonkoBi 3'eqHanHs. OcHOBHI TumM MmIMOHOK. (QO0macTh 3acTOCYBaHHS.
OcobOmuBocTi  HaBaHTaxeHHA. [lpuamarnuni mmoHku. Tunm.  Marepianu.
Cranpaptu3zauniss mnepepiziB Ta BuOIip MmNoHOK. [lepeBipouHuii  po3paxyHOK
IIITOHKOBUX 3'€¢ JHAHb.

13. EjleKTpU4HI NPUBOAY MEXaHI3MiB MallIMH
BukopucranHs acMHXpOHHMX JBUTYHIB. BuOip aBuryHa 3a yMoBaMHu
HaBaHTakeHHs. [lepeBipka IBUryHa 32 IyCKOBUM MOMEHTOM.

14. KoHCTpYIOBaHHS HEeCy4YHX eJIEeMEHTIB

Kopnycu 1 06a30oBi eneMeHTH: TpHU3HAYEHHS Ta TEXHIYHI BUMOTH. Buam
koprnyciB. OOTpyHTYBaHHSI KOHCTPYKIi Ta OCHOBHI BHMOTH, IO 3a0€3MEUyOTHCS
MpU KOHCTpYyIoBaHHI. Pamu, ocHOBHU Jutst mpuBOIB. THUIK Ta BUMOTH IO KOHCTPYKITIi.
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HI. MPUKIHOEBI ITOJIOXKEHHA

Kpurepii oniHroBaHHA

Ha

KOMIUJIEKCHOMY  (paxoBoMy  BHNpPOOYBaHHSI ~ BCTYNIHHUK  OTPUMYE

eK3aMEHalIMHUN OiNleT, SKUM BKJIIOYAa€ 5 3aBAaHb 3 MEPeiKy BHUIIE3a3HAYCHUX
JTUCITUIUTIH 1 PO3AUIIB HAaBYAIBHMX JUCHUIUIIH. KOXXHE NHUTaHHS OIIHIOETHCS
MakcuMyM y 20 GaiB.

MakcuMaJabHui Barosui 0aa — 20:

MTOBHA BIJIMTOBIb 3 PO3PAXyHKAMH, TPUHITUTIOBOIO UM KOHCTPYKTHBHOIO
cxeMoro (He MeHIe 95% notpidbHoi iHdopmarrii) — 19-20 Ganis;

MIOBHA BIJNOBIIb 3 HENPUHIIUIIOBUMHU HETOYHOCTAMU (HE MeHIe 85%
noTpiOHO1 1Hpopmarii) — 17-18 Ganu;

MPUHIIMIIOBO MPaBUJIbHA BIAMOBIAb (HE MeHIe 75% noTpiOHO1
1H(popmarrii) — 15-16 Ganis;

MOBHA BIAMOBI/b 3 MPUHIIUIIOBUMHU HETOUHOCTSIMU a00 (He MeHIe 65%
noTpiOHOT 1H(hOopMaIlii) Ta HE3HAYHI MOMUWJIKH a00 HEeTOYHOCTI — 13-14
OaJiB;

HE MTOBHA BiIIOBIJIb 3 TOMHUJIKAMH 1 HETOYHOCTSIMU (He MeHIne 60%
noTpiOHO1 1H(popmarlii) — 12 Ganis;

«HE3aJI0BUILHOY, TPUHIIMIIOBO HETIPABUIIbHA BIIMOBIAb, BIMIOBIIb 31
3HAYHOIO KUTBKICTIO KPUTHYHUX TTOMIJIOK, BiICYTHICTH BimmoBimai — 0-11
OaJs.

3aranpHa ouiHka 3a KowmmekcHe ¢axoBe BUNPOOYBAHHS OOUMCIIIOETHCS SK
npocta apupMeThyHa CyMa 3a IT’ATh BIANOBiAEH. TakuM YMHOM, 3a pe3yJbTaTaMu
KommnekcHoro (axoBoro BUIpoOyBaHHS BCTYNMHHK Moke HaOpatu Big 0 mo 100

OauiB.

3a yMOBH, SKIO BCTyMHUK HaOupae MeHie 60 OaiiB, BBaAKAETHCS, MO0 BIH
OTpUMaB HE3aJ0BUIbHY OI[IHKY.

3aJie’KHO BIJ CyMU OTPUMAHMX 0ajliB BCTYITHUKY BUCTABIISETHCA OLIHKA 3T1HO
Tabnumi 1:

Ta0mnms 1
bamm Tpaauiiiina oliHKa
100..95 Biaminao
94..85 Jlyxe nobpe
84..75 Jobpe
74..65 3a10BUILHO
64..60 JlocTaTHBO
Meurre 60 He3anosiisHO




[lepepaxyHOK OIIIHKM PEHTHHTOBOi CUCTeMH oOuiHIOBaHHS 3a 2(00-0aibHOIO

Ta6mumsa sigmosigaocTi ominok PCO (60...100 6anis) ominxam 200-6axsrol mxamm (100...200 6axis)

[IIKAJIOFO MOJIaHO B TAOIMI 2.

Ta0mung 2

TIKaja TIKaja TIKasa TIKasa TIKaja TIKaja MIKaia TIKaza

PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180.,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185.,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5
100 200,0




IMPUKJAA THITIOBOI'O 3AB/IAHHA
KOMIVIEKCHOT'O ®AXOBOI'O BUITPOBYBAHHA

PK3AMEHALIMHUN BIJIET Ne X

. 3apaHi y AeCcATKOBIli cucTeMi uncneHHa aga uucna Niy = 654 1a N7, = 465 npeacrasutn y
OBIMKOBIN, BICIMKOBIA Ta LWICTHAAUATKOBIM cMUCTeMax YMUC/AEHHA 3 HaBeAeHHAM npouecy
nepeBeAeHHs, a TaKOXK 3HAUTK:

v . .o .y . 1 2
1) cymy ABOX uncen, LWo 3HanaeHi Bamu y ABINKOBIA CUCTEMI YMCNEHHSA N2 + N2 =7

o . . . ™ . 1 2
2) cymy ABOX Yncen, Wo 3HanaeHi Bamu y BiciMKoBil cucTemi YncneHHs N8 + N8 =7
3) cymy pABOX umcen, WO 3HahWAeHi Bamu y WiCTHAAUATKOBIM CUCTEMI YUC/IEHHA

1 2 _n
N, + N ="
. 3HaTM MaAKCMMaNbHi HOPMANbHi HAMNPYKEHHA B CTPUMKHI, AKMN CKPYYYETbCA MOMEHTOM
M =314 H-M j mae AiameTp nonepeyHoro nepepisy 50 mm.

. O6uncnnTM NnepepaToyHe BiAHOLWEHHA I, 3ybyacToi nepeaaui,
AKWO z; = 22; z, = 34; z3 = 26; z, = 30.

2 Z3 Z4

N\

. Ans 3’egHaHHA & 85 MM NPU3HAYMTU CTaHAAPTHY NOCAAKY 3 3a30POM Y CUCTEMI OTBOPY, AKLLO

Hait6iNbLIMi PO3PaxyHKOBMI 3a30p CKNAAAE Shar = 0,225 MKM, a HaliMeHLINIA PO3paxyHKOBMIA
posp . . . o .
3a3op S,,;,, = 0,030 mm. MobyaysaTtn cxemy Nonis AONYCKiB Ta BKA3aTW: HOMIHA/IbHUI AiameTp;

rPaHUYHI BiAXMNEHHA OTBOPY i Basia; 4ONYCKM OTBOPY i Bana; rPaHUYHI 3a30pMu.

. Po3BaHTaxyBanbHa onopa ANA LWKiBa Nacosoi nepeaadi. HaBeCcTM KOHCTPYKTUBHE pilleHHs,
obrpyHTyBaTM IMoro. Bubpatu onopm Ta 3acobu nepeaadi KPYTHOrO MOMEHTY Bif, LWKiBa Ha
pobouunit Ban.
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