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1. BATAJIBHI IMTAHHA

1.1. Kopotkuil orisig cy4yacHOro pO3BUTKY MalIMH 1 3ac001B MeXaH13amii
CUTLCHKOTOCIIOAAPCHKOTO0 BUPOOHUIITBA (l1alli — MAIIMHU 1 3aco0M MeXaHi3ailii).
3HaueHHs iX B arpONpOMHUCIOBOMY BUPOOHUIITBI Ta IPUPOJTOOXOPOHHIM cepi.

1.2. Cran MamuH 1 3aco0iB MexaHi3allii B po3pi3i Cy4aCHUX JOCATHEHb
TeXHIKM 1 TexHoJoriid. Cremiani3oBaHi 3aBOAM, MIANPUEMCTBA. XOJJAUHTH Ta
oprasizaiii rajgy3i MaiiuH 1 3ac001B MeXaHi3allii.

1.3. JlocArHeHHs BITYM3HSHOI Ta 3aKOPJAOHHOI HAyKHM B rajy3l MallluH 1
3aco0iB  MexaHizamii. Kracudikamis MamuH 1 3aco0iB  MexaHizamii. ['pynu
kiacugikalii MaluH B uioMy. ['pynu kinacudikaiiii 3aco0iB B IIJIOMY.

1.4. KopoTkuil oOrnsijy Cy4acHOrO PpO3BHUTKY MiJHIMAIbHO-TPAHCIIOPTHUX
mamuH (nani — [ITM). 3HaueHHs iX B arponpoOMUCIOBOMY BHUPOOHMIITBI, JIICOBOMY
rocrnoAapcTBi, UUBUIBHOMY 1 NMPOMHCIOBOMY OYIIBHMIITBI, MepepoOHii ramysi Ta
IPUPOTOOXOPOHHIN cepi.

1.5. Cran IITM B po3pi3i Cy4acHMX JIOCSTHEHb TEXHIKA 1 TEXHOJOTIM.
CrerianizoBaHi 3aBoJIM, MAMPUEMCTBA. XOJJIMHTH Ta opraHizaiii ranysi [ITM.

1.6. JlocarHeHHs BITYM3HSHOI Ta 3akopAoHHOI Hayku B ramysi I[ITM.
Knacudikamis IITM. I'pynu knacudikaiii kpaHa B muioMmy. I'pynu kimacudikaiii
MEXaHI3MIB B I[IJIOMY.

2. IOCTAHOBKH I TPOBEJAEHHS EKCITEPUMEHTAJTBHIX
TOCJIKEHD

2.1. ExcnepumenT Ta  Horo opranizamis. 3amadi  eKCIEPUMEHTY.
Knacudixkaris ekciepuMeHTiB. Y CTaTKyBaHHS ISl IPOBEACHHS €KCIIEPUMEHTAIBHUX
nocpkeHb. OOCAT eKCIepUMEHTaJbHUX JOCIDKeHb Ta TOYHICTh BUMIPIOBAHb.
OcoOMMBOCTI TPOBENIEHHS EKCIEPUMEHTAIBHUX JOCTIHKEHh B TOJHOBUX YMOBaX.
BunpoOyBanHsi ~ CUIBCBKOTOCIOAAPCHKOT  TEXHIKM  AK  OCOOJIMBUHA  BHI
EKCIIEPUMEHTATBHUX JTOCIIIIKEHb.

2.2. Meronuka TUTaHyBaHHS ekcrmepuMeHTy. [lapamerpu onTumizarii Ta
BUMOTH 10 HUX. Bubip ¢akropiB Ta BuMOrH a0 HuX. HelTtpamizamis BXiTHHUX
dakropis. [lonsTrs anpioproi iHGOpMaIrii.

2.3. bararodakTopHHil EKCIEpUMEHT Ta METOAMKAa WOro TUIaHyBaHHS.
3araibHI TOJOXKEHHS Ta eTalyd IPOBEJASHHS 0araro)akTOpPHOTO EKCIICPUMEHTY.
[TobynoBa moBHOTO (hakTOpHOTO eKcrepumeHty (mami — ITIDE): a) Bubip
MaremMaTu4Hoi Mojermi; 0) modymoBa mmiany I[IDE; B) panmmomisamiss JOCHiAiB;
I') YACIIO TOBTOPIOBAHOCTEN nochifiB. HacTKOBO(PAKTOPHUM €KCIIEPUMEHT.



2.4. P’IMOBipHiCHO-CTaTHCTH‘{Hi METOAM B IHXKEHEPHHUX JOCIIJKEHHSIX.
[loHATTS BUNAAKOBOI BEJIWYMHU. 3aKOHM PO3MOJAUTY BHMNAJAKOBOI BEJIUYMHHU.
BuOipkoBuii MeTOJ AOCHIIKEHb BUNAAKOBUX BEIMYHMH. UHMCIIOBI XapaKTEPUCTHKU
BUIMAJKOBUX BEJIUYUH. Buau 3akoHiB po3noauty. HopmanbHuil 3akoH po3MOALTY.
OuiHKM  CTaTUCTUYHUX  XApaKTEPUCTUK BUNAAKOBOI BenuuumHu. llepeBipka
CTaTUCTUYHHUX TIMOTE3.

2.5. Meroau aAucnepciiHOTO aHaji3y 1 OLIHKA AKOCTi pobotu MamuH. CyTh
nucriepciiHoro ananizy. OaHodakTopHuil nucnepciiiHuil anani3. baratogakropHuii
JUCTIEPCIMHUN aHaT13.

2.6. Meroau kopensiiiiHoro 1 perpeciiinoro ananizy. IToHsTTs Kopensuii 1
perpecii. KoedimieHT kopensiii, #oro anaimi3. 3aBHaHHS 1 TOPSAOK MPOBEICHHS
perpeciiiHoro ananizy. KoedinieHT MHOKMHHOT Kopessiiii. KoBapianis.

2.7. MopnemoBanHa. Marematuuni Mojeni. @Dizuuni moxeni. Teopemu
nonioHocTi. Kpurepii moaioHoCT!.

3. ®OPMAJIIBALIA CIJIBCBKOTI'OCITOAAPCBKUX MATEPIAJIIB TA
CEPEJOBHUII. METOAN MEXAHIKN MATEPIAJIIB

3.1. Meroan ¢opmaimizaiii  CUIBCHKOTOCTIOJAPCHKUX  MaTepiailiB  Ta
cepenoBuil. Kmacudikaiiis mMarepiaiiB Ta cepeaoBuIl. Marepiaiau, 10 J103BOJISIOThH
dbopmanizaiiro MaTepiaabHOI TOYKOK. MaTepianu, 1o J03BOJSIOTH (hopMati3allito
SK a0COJIIOTHO TBepjae TuT0. Martepianu, 1o JA03BOJISIIOTH (opMalTi3allifo sSK CHUITKE
JTUCKPETHE cepenoBuIle. Matepiaiy, o J03BOJISIIOTH (hopMaiizailio K CYILIbHE
cepenoBuile. Martepiayii, MmO JO3BOJSIIOTH (opMaiizaiifo SK KOHCTPYKIIT 3
neOpMOBaHUX CEPEIOBHIII.

3.2.  OcHoBu Mmexaniku aedopmiBHoro tBepaoro tima (MTT). BaactuBocti
TBEpAMX, PIIKUX Ta razonoaiOHux cepemoBuil. ONMUC CTPYKTYpH peajbHUX TIT Ha
Makpo, Me30 u MIKpopiBHAX. DEHOMEHOJOTIYHHI OMUC MOJeTl CYIUIBHOTO
cepenoBuiia cepefopuina. [IoHATTS po HanpyKeHHd, AedopMalrii, IepeMilleHHs Ta
ix monsa. Hanpysxenwuii Ta nedopmoBanmii ctad Tina. Jlarpamkes ta EitnepiB ciocobu
OMHCaHHA PyXY 1 1epopMyBaHHS CYIIUIBHOTO cepeaoBuIa. ExeMeHTH TeH30pHOrO Ta
BEKTOPHOTO aHamizy. [HmekcHi (TeH30pHi) mo3HaueHHs. Panr Ttenzopa. Ckamspu,
BeKTOpH, miaawku. IlepetBopenHs xoopauHaT. JlexkapTtoBi TeH30pH. ['0OBHI
3HAUEHHS Ta TOJOBHI HAaMNpsSMKH CHUMETPUYHUX TEH30pIB JPYroro paHry.
XapakTepucTH4HEe KyOiuHe PpIBHSHHS TEH30pa Ta Horo iHBapianTu. Teopema
OcTporpaicbKoro /jisi BEKTOPHOTO M TEH30PHOTO TOJTIB.

3.3. OcHoBu audepeHIianbHOi TeoMeTpii KPUBHX JIHIA Ta TOBEPXOHb Yy
TPUMIPHOMY JeKapToBOMY Tmpoctopi. @opmynun @DpeHe Ta iX y3araabHEHHS IS



O0araToMIpHMX €BKJIIJOBUX MHpocTopiB. HaTypanbHi piBHSHHS KpUBHMX JIHIM.
Enementu audepeniianbHoi reoMeTpii moBepxoHb. KpuBoMiHiiiHI KOOPAUHATHI J1HI1
Ha noBepxHi, TpurpanHuk JlapOy. Ilepma ta npyra kBagpaTuuHi (OpMH MOBEPXHI,
BJIACTUBOCTI 1i KpUBUHHU.

3.4. OcHoBHI (i3UKO-MEXaHIYHI BJIACTUBOCTI pEaJbHUX  CEPEIOBHUIIL
(IpyXHICTh, B SI3KICTh, MNIACTUYHICTH), iX BIUIMB Ha OMIp MaTepialiiB a1eGopMyBaHHIO
Ta pyiliHyBaHHIO. Jliarpamu nepopMyBaHHA Ta iX ampoKCHUMaIlis HpPU HPOCTUX
HaBaHTAXXEHHAX. BrumB pi3HuX (akTopiB (TeMmeparypu, IBUAKOCTI 1epopMyBaHHs
a00 HaBaHTAXXEHHS, MOB3YYOCTI Ta peJakcallii, TUCKY, UUKIIYHOCTI Ta IHIIUX
b13uYHUX N11i1) Ha MapaMeTpu aiarpam JeGopMyBaHHS.

3.5. Kpurepii MiIHOCTI 3a pI3HUX YMOB HaBaHTAKEHHA Ta PI3HUX
(eHOMEHOJIOTTUHUX TPEACTaBICHb CYIUIBHUX CEPEIOBHIN, iX aHali3 Ta MExl
3aCTOCYBaHHSI.

3.6. OcHoBU Teopii MIACTUYHOCTI Ta Teopli CUNKUX cepenoBull. OCHOBHI
3aKOHM IUJIACTHMYHOI Teuii. PIBHSHHS Mallux MIacTUYHHX AedopMaiiiif. BausbkicTb
TEOopii MIACTUYHOCTI Ta MEXaHIKU IPYHTIB.

4. MEXAHIKA TOYKHA TA TBEPJIOI'O TIUIA

4.1. Kinematuka Touku. KiHemaTuka cucteMu BIIIiKy (KiHEeMaTHKa
a0COJIFOTHO TBepAOoro Tina). BrmactuBocTi mMaTpwili HanpsMHUX KocuHyciB. KyroBa
mBUAKICTh. KiHeMatuuni piBHSHHS 171 KyTiB Elinmepa, s matpuill HampsiMHHX
KOCHHYCIB.

4.2. T'eomeTpis Mac Ta TMHAMIYHI MIpH pyXy MeXaHI4HOI cucteMu. KiabKicTh
pyXy. MOMEHT KiTbKOCTI pyXy (KiHETUIHUN MOMEHT). KiHeTnuHa eHepris.

4.3. OcHOBHI TeopeMu AuHaMiKd. Teopemu Mpo 3MiHY KUIBKOCTI PyXy Ta
MOMEHTY KUTBKOCTI pyxy. Teopema npo pyx 1ieHtpa mac. PeakruBauii pyx. PiBHSIHHS
Memepcbkoro. Teopema mpo 3MiHy KiHeTHUYHOT eHeprii. OCHOBHI TeOpeMH TUHAMIKA
JUTSL BITHOCHOTO PYXY.

4.4. JlarpamxkeBa wmexanika. [lpuamun [amamGepa-Jlarpamxa. Ywucno
CTETICHIB  BUIHHOCTI.  Y3arajJibHeHI KOOpAWHATH. BipTyanpHi mnepeminieHHs .
['ononomHi Ta HeronoHoMHI cuctemu. PiBHsaHs Jlarpanxa. PiBusuns Jlarpanxka 3
MHOXHUKaMU. PiBHSHHS Armimesns.

4.5. Criiikicth pyXy. OCHOBHI MOHATTA TeOPii CTIHKOCTI pyXy. CTIHKICTh 32
JIsmyHoBuM. AcMMNTOTHYHA CTiWKiCTh. DyHkmii JlsmyHoBa. CTilikicTh JIHIHHUX
ctarfionapuux cuctem. Kpwurtepiii Payca-I'ypsumna. YacroTtai kputepii (kpurtepii
MuxaiinoBa, HaiikBucta). Teopemu JlamyHoBa mpo CTIMKICTh 3a MEPIIUM
HaOmmxeHHAM. CTIMKICTh CTalllOHAPHUX MEPEeMillleHb MEXaHIYHOI cucteMu. Teopema



Jlarpanxa mpo CTIMKICTh IMOJIOKEHHSI pIBHOBarv Ta ii y3aragbHeHHs. KoedinieHTn
ctifikocTi [lyankape.

4.6. KonuBanns. KonuBaHHA NIHIAHUX cTallOHApHUX cucTeM. CrnekTpalibHi
BJIACTUBOCTI JdiHIMHUX cucteM. Kracudikamis niHidiHUX cui. Teopemu Penes.
Bumymeni  konuBaHHSA.  AMIUIITYJHO-4aCTOTHI  XapakTepuctuku. Pe3onaHnc.
[lapameTpuuHuii pe30HaHC Y JTHIMHUX CUCTEMAX 31 3MIHHUMH KO€(ILlIEHTAMHU.

4.7. KonuBaHHs HEeJHIMHUX CHUCTEM. AMILUTITYTHO-4aCTOTH1
xapakTtepucTtuku. bidypkaiii cramioHapHUX CTaHIiB. ABTOKOJIMBAaHHSA $IK CTiMKi
IpaHUYHI UKW Ha (a30Biil MIOMIMHI.

5. IMHAMIKHN MALIUH

5.1.  OcHoBHI 33/1a4i MPUKJIATHOT TUHAMIKH MAIIWH, TEXHIYHUX cUcTeM (mai
— TC) AIIK. JlunamiuHi BiactTuBOCTI Ta Xapaktepuctuku mamuH AIIK. IIporec
dbopmyBanHsa HaBaHTaxkeHb B MamnHax, TC AIIK Ta ixHi oCHOBHI cTajaii. Xapakrep
JUHAMIYHUX HaBaHT)KCHb B OCHOBHHUX €JIEMEHTaX CLIbCHKOTOCIIOMAPCHKUX MAIIIHH,
TC AIIK. OcHOBHI mapaMeTpu 1 XapaKTepUCTHUKH, IO BHU3HAYAIOTh JAUHAMIYHI
HaBaHTXKEHHS clibcbKorocnoaapcbkux mamuH, TC AITK.

5.2. JluHamiuHe  MOJEIIOBAaHHS  MaIIMH 1  3aco0iB  MexaHi3alii.
dyHKIIIOHAJIbHA 1 CTPYKTYypHa OynoBa ocHoBHMX BUAIB oOnagHanHsa AIIK. OcHoBHI
TUIIU JIBUTYHIB, 110 BUKOPHUCTOBYIOThCS Mg mpuBojiB obnamnanus AIIK Tta ixHi
XapaKTepUCTUKU. MeXaHIuHI CHCTeMHU TMepelaBalbHUX MEXaHI3MIB O0JagHaHHS
AIIK. Cuctemu kepyBanHsi pyxoMm obOnannanHs AIIK. 3BeneHHs mMac Ta MOMEHTIB
iHepiii enementiB Mamuan, TC AIIK. 3BeneHHS CHJI 1 MOMEHTIB CHJI, IO JIFOTh Ha
okpemi nanku mamnH, TC AIIK. 3BeneHHs )KOPCTKOCTEH OKPEMUX MPYKHUX JTAHOK
mamuH, TC ATIK.

5.3. JlunamiuHi MoOjenl JABWUTYHIB. ImeanbHi, cTaTW4Hi 1 JUHAMIYHI
XapaKTePUCTUKH JBUTYHIB. XapaKTEPUCTUKH €JIEKTPOJBUTYHIB MOCTIHHOTO CTPyMY 1
ACUHXPOHHUX EJICKTPOJBUTYHIB 3MIHHOTO CTPYMY. XapaKTEPUCTHUKU TiApaBIIdHHX
JIBUTYHIB ~ O0'€MHOTO  PETyJNIOBaHHA Ta 3  JPOCEIbHUM  PETYIIOBAaHHAM
XapaKTePUCTUKH JIBUTYHIB BHYTPIIITHHOTO 3rOpaHHSI.

5.4. JlunamiuyHi Mojelll MeXaHIYHMX cucTeM. [loOymoBa AWHAMIYHHUX
mozaeneit mamuH, TC AIIK 3 xopctkumu naHkamu. OOIpyHTYBaHHSI MOOYAOBU
KOPCTKHX Mojeneil. BusHaueHHs (YHKIIA TMOJOKEHHS JAHOK 1 TEepelaTOYHHUX
GyHKITIN, a TaKOXK 3BEJICHUX Mac 1 CHJI JUIi CHUCTEM 3 JIHIHMHUMH 1 HETIHIHHHUMU
GyHKIIIME TIOTOXKEHHsT JaHOK. [loOymoBa muHAMIYHUX MOJENEeH 3 TPYKHUMHU
nankamu. OOTpyHTYBaHHS TMOOYJOBU TPYKHHX Mojeneil. BusHaueHHs ¢GyHKIIIH
MOJIOKEHHSI JIAHOK 1 MepeJaTOYHUX (YHKIIN, a TakKoX 3BEJEHUX Mac, CHII 1



KOPCTKOCTEN JaHOK 11l cucteM. OgHOMIpHI Ta OaraTOMIpHI JAHIIOTOB1 JUHAMIYHI
mozeni oonannands AIIK. lunamiuni moaeni okpemux enemenTiB MaimuH, TC AIIK
3 po3noauieHUMHU mapamerpamu. OcoOIMBOCTI MOOYIOBH JUHAMIYHUX MOJENEH
MexaHi3MiB o0naaHaHHs AIIK.

5.5. MaremaruuHe MOJEIIOBaHHS JWHAMIKU MamuH. Metoau mnoOyaoBU
MaTeMaTUYHUX MoOJeNed NUHAMIKA PyXy MEXaHIYHMX CHCTEM: METOJ| pIBHOBAaru
(mpunuun JlanamOepa); MPUHUMI MOXJIMBUX IMEpEMILIEHb NMPUHLUN [aMiTbTOHA-
OcTtporpancekoro; piBHssHHS Jlarpanxka apyroro poay. PiBHSHHS OUHaMIKH pyXy
MalluH, MPEACTABICHUX OJHOMIPHOIO JAHIIONOBOIO JUHAMIYHOIO MOJEII0 Mac 3
OPYKHUMHU Ta TPY>KHO-B'I3KMMHU 3B'si3kaMu. MeToau po3B'A3Ky AUQepeHIIaTbHUX
PIBHSIHb pyXYy MEXaHIYHHX CUCTEM.

5.6. OcHOBM pO3paxyHKy JMHaMIYHUX HaBaHTaXeHb. Bu3zHaueHHsA
IVHAMIYHUX HaBaHTAXEHb B MNpyXHHX enemeHtax wamuH, T1TC  AlIK,
NpEeICTaBIEHUMH OJHOMIPHUMHU JIAHIIOTOBUMHU JTUHAMIYHUMU MOAENIMH. Bruims
MEXaHIYHOI XapaKTePUCTUKU JBUTYHA 1 XapakTepy 3MIHU CHJI OMOpYy Ha poOoYOMYy
OpraHi Ha JWHAMIYHI HaBaHTAXCHHA B TMpYyKHUX enemeHTax mamuH, TC AIIK.
BrnuB BenMuMHU Ta JIHIAHOCTI MPYKHUX 3B'A3KIB MDK €JIEMEHTaAMH MAIINH, TaKOX
nemripyBaHHS 1 3a30piB B €JIEMEHTaX 3B'I3Ky Ha AMHAMIYHI HABaHTAXKEHHs. AHaII3
HepexiHUX TpoleciB pyxXy (3amycK, peBEepCyBaHHs, TajlbMyBaHHs), a TaKOX
ycTaneHoro pexumy pyxy MamuH, TC AIIK. BHyTpimHa AuHaMika TpaHCMICIH
mamuH, TC AIIK. 3yOuacra Ta naHItoroa mepenadi K €JIE€MEHTH KOJIMBAJIBbHOT
cucteMd. BmnuB 3'enHyBaIbHUX MpyXKHO-AeMIpyrouux MyQpT Ha (OpMyBaHHS
CUJIOBHUX MepeXinHuX nporeciB B MamuHax, TC AIIK.

6. MEXATPOHIKA

6.1. KiGepHeTnuHa MoJeiIb J>KMBOIO OpPraHi3My Ta TEXHIYHOT CHCTEMHU.
[Ipeaqmer mMexaTpOHIKM Ta OCHOBHI 3ajadyi. 3B'SI30K MEXaTPOHIKM 3 MEXaHIKOIO Ta
EJIEKTPOHIKOI0. B3a€M03B 30K MEXaTPOHIKM 3 HAayKOBO-TEXHIYHMMH HAMPSIMKaMH.
Oco6nuBOCTI BUPOOIB MEXATPOHIKM Yy TIOPIBHSHHI 3 KJIACHYHMMH. MiXramy3eBui
XapakTep MeXaTpoHIKH Ta mexarpoHHUX cucteM (mamxi — MC). MC nmpomMucioBoro
3actocyBaHHs. CTpPyKTypHa cXeMa MallMHU 3 KOMI'IOTEPHHM YIPABIIHHSAM PyXY.
OcHoBHI G yHKIIIT MPUCTPOIB KOMIT'FOTEPHOTO yIPABIIIHHS.

6.2. Kiacudikamis  mexarpoHHux cucteMm. 3actocyBaHHs MC y
arpompoOMHUCIOBOMY KOMITIEKCi. UHCIIO piBHIB KOMITHOTEPHOTO YIPABIIHHS PYXOM.
[Mpuamunu  ynpaeninas MC. PiBenp posButky MC. IHTerpariiina B3aemois
TUCITUIUTIH, $IKi YTBOPIOIOTH MEXaTpOHIKy, MIiKpoMeXaTpoHHI MPUCTPOI Ta
KOMIOHEHTH. MikpopoboTtoTexHika. Mikpo-, HaHO- Ta CyOHAaHOMEXaTpPOHHI



CTPYKTYpHU Ta CEpeOBUIIIA.

6.3. TeoperuuHi ocHOBHU (3acO0M MeXaTpOHHOro oOnagHaHH:). CTpyKTypHa
cxemMa KoHTpojepa. biok-cxema cepBocucremMu. CEHCOpPHI CHUCTEMH. AKTyaTOpH.
Enextponni cucrtemu. MojentoBaHHs Ta METOAOJOTIST KoHCTpyroBanHs MC.
[npopmaniiinuii mpouecunr crpykryp aigs MC. Meronu ympasminas 'y MC.
AnanTtusHe ynpasiinas y MC.

6.4. VYmpaBmiHHS pyxoM B MexaTpoHimi. Mera yHOpaBiaiHHS PYyXOM.
PobGacthicts ympaBiiHHsS pyxoM. KoHTposepu pobacTHOro pyxy. YmpaBiliHHS
MICIICTIOJIOKEHHSAM Ta CUJIolo, iMmeaaHcoMm. [lapamerpuuna ineHTH}IKAIISA
MEXaHIYHHUX CUCTEM. YTPaBIiHHA BIOpaLI€l0 Y MEXaHIYHUX PE30HAHCHUX CHUCTEMAX.

6.5. IlpenmeT MexaTpoOHIKM Ta OCHOBHI 3ajadi. 3B'A30K MEXaTPOHIKH 3
MEXaHIKOIO Ta €JIEKTPOHIKOI. B3aeM03B'sI30k MEXaTpOHIKM 3 HAYKOBO-TEXHIYHUMU
HanpsiMkamMu. OcoOJIMBOCTI BUPOOIB MEXAaTPOHIKM Yy MOPIBHSAHHI 3 KIACHUYHUMHU.
OcHoBHI1 G yHKIIIT IPUCTPOIB KOMI'FOTEPHOTO YNPABIIHHS.

6.6. Knacudikamiss mexatponnux cucrem (mami — MC). Yuciao piBHIB
KOMIT'IOTepHOTO yrpaBiiHHs pyxoM. [Ipunnunu ynpasninas MC. PiBeHb pO3BUTKY
MC. MikpoMexaTpOoHHI MPUCTPOi Ta KOMIOHEHTH.

6.7. TeoperuuHi ocHOBHU (3aco0M MeXaTpoHHOro oOnagHaHHs). CTpyKTypHa
cxeMa KoHTpojepa. biok-cxema cepBocuctemu. CeHcopHi cucteMu. EnekTpoHH1
cucTeMU. MoJentoBaHHsT Ta METOAOJOrISl KOHCTPYIOBAHHS MEXaTPOHHHUX CHCTEM
(MC). Metoau ynpasninas y MC. AnantuBae ynpasiiaas y MC.

6.8. VmpaBmiHHa pyxoM B MeXaTpoHili. Mera yOpaBIiHHA PYXOM.
PobGactHicTh ynpaBiiaHs pyxoM. KoHTpoiepu po6acTHOTO pyXy.

/. METOIH 1 3ACOBX BUMIPIOBAHHSA ®I3NYHUX BEJIMYNH

7.1. ®i3uyHi BENUYMHH, SKI XapaKTEPU3YIOTh KIHEMATH4HI Ta JWHAMIYHI
BIACTUBOCTI MamuH. Di3W4YHI BEIMYMHH, SKI OMNHUCYIOTh Tporec (QopMyBaHHS
HaBaHTa)XCHb B MalllMHAX Ta HOT0 OCHOBHI cTajii . Di3nyHI BEIMYHHH, SKi OTTUCYIOThH
XapakTep JMHAMIYHUX HaBaHTaX€Hb B OCHOBHHUX €JIEMEHTaX ClIbCHKOTOCIIOAAPChKUX
MamuH. OCHOBHI METOJIU Ta 3aCO0M BUMIPIOBAaHHS MapaMeTPiB 1 XapaKTEPUCTHUK, IO
BH3HAYAIOTh JUHAMIUHI HABAHTAKCHHS CLILCHKOTOCIIOAAPChKUX MAIIIHH.

7.2. ®i3u4HI BEJIMYHHH, K ONMMUCYIOTh JUHAMIYHI MOJIEIII MAIIIHH.

8. MPUKJIAJHA MATEMATHKA

8.1. Bexropumii anamiz. Ckamsipui nons. Bexropni mons. KpusomiHiitHi Ta



MOBEPXHEBI IHTerpanu. ['paaieHt, AiBepreHuis, porop, omneparop V. Omneparop
Jlanunaca.

8.2. Hudepenuianbue OOYMCIICHHS. Cucremun U epeHiaTbHOro
oOuucnenns. Knacudikamis audepeHuianbHUX pIBHAHb B YACTUHHHUX IOXITHHUX.
['inepOosiuHi, mapaboJiiyHi, €NINTHYHI PIBHAHHS B YaCTMHHUX NOXiAHUX. JIiHIHHI
piBHAHHS MarteMaTuuHoi ¢13uku. Crnocodu po3B’s3aHHS PIBHSAHb B YaCTUHHUX
MOX1THHUX.

8.3. Ekcrpemymu. Excrpemym ¢yHkIii onHiel 3MiHHOI. ExcTpemyM QyHKIIi
Oaratbox 3MIHHUX. MeToa MHOKHUKIB Jlarpanxa.

8.4. Bapiamiitne wyucnenns. IloctanoBka 3angaui. PiBusHHs  Elinepa-
Jlarpanxa. IIpsiMi BapiaiiiiiHi METOIH.

8.5. Onmeparriiine uncneHHs. [HTerpagpHe nepeTBopeHHs Jlamnaca.

8.6. Teopis HMoBipHOCTI. BumankoBi nporiecu. BuzHaueHHS 1IMOBIPHOCTI.
[IpaBuna «moeaHanby. [luckpeTHi 0AHOMIPHI po3noAUIM IMOBIpHOCTe. HenepepBHi
OJIHOMIpHI pOo3noAuIM IMOBIpHOCTEH. OIIHKKA PO3MOJALTY OJHOMIPHUX BHUIAIKOBUX
BEeTUYUH. MOMEHTH OJTHOMIPHOTO PO3IOA1TY IMOBIPHOCTEH.

8.7. bararomipHi BUMaAKOB1 BEIMYHHH. J[MCKpETHI Ta HEMEpepBHi ABOMIpHI
PO3MOJIUTM BUIAJKOBUX BETUUHH.

8.8. Teopis BumagkoBux TmporeciB. BumankoBi mporecu. Kopesiiiiai
¢ynkmii. CramionapHi BumaakoBi mporecu. Kopensmiiiai ¢yHKIT Ta crekTpaibHi
HIUTBHOCTI. THIH BUMMaKOBUX MPOIIECIB.

8.9. Maremarnyna cratuctuka. Bu3HaueHHs Ta OOUYMCIEHHA CTATUCTHK
BUIAIKOBOT BHOIpkK. TumoBi po3nofiau iMoBipHOCcTe. OIiHKM TapaMeTpiB
BUIIQIKOBUX BeIMUUH. [lepeBipka CTAaTUCTUYHUX TiOTES.

9. TEXHIYHHUM CEPBIC I HAIMHICTH MAIIIAH I 3ACOBIB

9.1. CyuacHi moyoOXeHHs Teopil HAAIHHOCTI 1 TEXHIYHOTO CEPBICY MAIllMH Ta
3aco0iB MexaHi3aIlii B arpoOnpOMHKCIOBOMY BUPOOHHUIITBI 1 MPUPOTOOXOPOHHIM cepi.

9.2. IIngxu miABUINEHHS HAIIMHOCTI MaIIMH 1 3aco6iB Mexanizarii. CyJyacHi
nmpoOJieMH CTBOPEGHHS MaIlMH 1 3aco0iB  MexaHizalii, mo 3a0e3medyrTh ix
€pProHOMIYHICTh, HAMINHICTh, EKOHOMIYHICTH, €KOJIOTIYHICTh 1 TEXHOJOTTYHICTH
MIPOCKTYBaHHS, BUTOTOBIICHHS, TEXHIYHOTO CEPBICY.

9.3. MonTtax MamuH 1 3aco0iB MexaHizamii. TexHika O€3leKM MOHTaXHUX
poOit. Opranizamiss 1 MATOTOBKA 10 MOHTaXy. Po3poOJjeHHS METOJIB MOHTAaXY
MaIIIMH 1 3ac001B MexaHi13aItii.

9.4. Texniuna ekcInTyaTamii MammH 1 3aco0iB MexaHizarii. Po3poOneHHs
METO/11B, TEXHOJIOT1# 1 3ac001B TEXHIYHOI EKCIUTyaTaIlii MaIiuH 1 3ac001B MeXaHi3arlii.



9.5. BupoOnnua ekcrutyaTalii MamuH 1 3aco0iB MexaHizalli. Po3poOneHus
METO/IB, TEXHOJOrId 1 3aco0iB BHPOOHMYOI €KCIUlyaTalli MalluH 1 3aco0iB
MexaHi3alii.

9.6. Texuiune oOCIyroByBaHHSI MaIlIMH 1 3ac001B MexaHi3ailli. Po3pobneHus
METO/IIB, TEXHOJOrid 1 3aco0iB TEXHIYHOrO OOCIYyroByBaHHS MAallMH 1 3acoOiB
MexaHi3auii.

9.7. TexHluHe AlarHOCTYBaHHS MallIMH 1 3aco0iB MexaHizaiii. Po3poOneHus
METO/I1B, TEXHOJIOT1H 1 3aC001B A1arHOCTYBaHHS MaIlIWH 1 3acC001B MeXaHi3aIlii.

9.8. BumpoOyBanHs MamuH 1 3aco0iB MexaHizaili. Po3poOieHHsT MeToaiB,
TEXHOJIOT1 1 3ac001B BUMPOOYBaHHS MAIIMH 1 3aC001B MeXaHi3allli.

9.9. PemonTr w™mammuH 1 3aco0iB MexaHizamii. Po3poOseHHs MeToiB,
TEXHOJIOT1H 1 3aC001B PEMOHTY MaIllMH 1 3aC001B MeXaHi3allii.

9.10. VYTumizamis mammH 1 3aco0iB MexaHizalii. baraTomipHi BUIAIKOBI
BEJIMYMHU.

10. CHUCTEMMU ABTOMATU30BAHOI'O NPOEKTYBAHHSI MAIIIUH I
3ACOBIB MEXAHI3AIIIT

10.1. 3acrocyBaHHsS MiHi- Ta MIKpO- €JIE€KTPOHHO-OOYMCIIIOBAIbHUX 3aC00iB 1
MIKPOITPOIIECOPHOTO O0IaIHAHHS B MalllMHaX 1 3aco0ax mexaHizarlii. CyJacHi CHCTEMU
aBTOMAaTH30BAaHOI'O MPOEKTYBaHHS MaIluH 1 3aco0iB MexaHizarii (naixi — CAIIP).

10.2. TIponec npoekryBanHsi B CAIIP. Bunu npoekTyBaHHS.

10.3. TloctanoBka 3amau onTtumanbHOro mpoektyBaHHs B CAIIP. IlpoektHi
napametpu. OOmexenHs. [Ipoctip mnpoexrtyBanus. LlimpoBa ¢ynkimis. Kputepii
ornruMizarii.

11. BAHTAXONIIAIMMAJBbHI MAILIMHA

11.1. MocToBi eneKTpUYHI1 KpaHU 3arajJbHOTO MPU3HAYCHHS.

3aranpHi BimoMocTi. [loHsATTS mpomboTy Ta 0Oasw. YIamTyBaHHS MOCTa
MeXaHi3My mepecyBaHHs kpaHa. KoMmoHoBKa Bizka. MeXxaHi3M MiIAOMYy BaHTaXy Ta
nepecyBaHHs Bi3ka. brokyBanHs MexaHi3miB. [lopiBHAJIbHA XapakTEPHCTHKA
MEXaHI3MIB XOJy MOCTa 3 THXOXIHUM TPAaHCMICIHHHM BaJIOM, IIBHUIKOXIJTHHUM Ta
PO3AUTBHAM MPUBOJIOM XOJOBHUX KOJIC. XapaKTEePUCTUKH MOCTOBUX KPaHIiB.

11.2. Jleramni Ta By3/1H MEXaHI3MiB MiTHOMY BaHTaXY.

Hepyxomi 1 pyxomi migiioMHi OJOKH, TIPOCTI KaHATHI Ta 37BOEHI IMOJICTIACTH.
OcHoBHI cwiIoBl Ta KiHemaTuuHi 3anexkHocTi. KKJ[ OmnokiB 1 momicmactiB. Po3-



pPaxyHOK HATATY KaHaTa B mojicnacTi. ' Hydki eleMeHTH BaHTaKOIiIHOMHUX MaIlluH.
CraneBi ApOTSAHI KaHAaTHU: Marepilaiu, KOHCTPYKLIi, 3aCO0M CyKaHHs, CTPYKTypa,
pPO3MOALT MO HAMPSMKY 1 CIOJYyYEHHIO CyKaHHs, mepeBara Ta Henoiiku. bioku 1
3ipouku. Ilpu3HaueHHs, KOHCTPYyKUIi, MaTepiajid, OCHOBHI pPO3MIpU. 3acolu
MIIBUILIEHHS JOBIOBIYHOCTI OJIOKIB 1 KAHATIB.

11.3. KoHcTpykiiii kpaHOBUX OapabaHiB.

bapabanu: mnpuszHaueHHs, KOHCTPYKLii, Marepianu. Po3paxyHok miamerpa i
KaHaTOMICTKOCTI. 3aco0u KpiruieHHs kaHaTa Ha OapabaHi. Po3paxyHok OapabaHa Ha
CTHUCK 1 OMIp BUTUHY 1 KPYYEHHS.

11.4. BanTa)xo3axBaTH1 IPUCTPO].

[Ipu3HayeHHss 1 BIUIMB iX HA MPOAYKTUBHICTH KpaHy. OJHOpOri Ta ABOpOri
KOBaHI rakd: KOHCTPYKIIi, Marepianu, TepMiyHa oOpoOKa, KpIIUIEHHS B MiJIBICKaXx.
Bulip rakiB mo HaiioHaJbHUM CTaHAApTaMm, PO3pPaxyHOK Ha MiHICTh. Kuimosi Ta
KyJIadKOBI 3aXBaTH: 3aCTOCYBaHHS Yy CUIBCBKOMY TOCIIOJAapCTBI, KOHCTPYKIIi,
po3paxyHok. ['peiicdepu: 3acrocyBaHHS, KOHCTPYKIIli, pO3MOALT 3a 3acOo00M
KepyBaHHsS, OCHOBHI mapaMmeTpu. [limifoMHI MarHiTé: eleKTpoMmMarHiTd tumy M Ta
[IM, c¢akropu, 10 BIUIMBAIOTh Ha iX BAHTAXOIITHOMHICTH, TIEpEeBard Ta BHIIU.
[TocTiiHi MarHiTH, 3acoOM 3BUILHEHHSI Bl BaHTaxy, nepeBard. BakyyMmHi 3axBatu:
IPUHITUII i1, 00J1aCTi 3aCTOCYBaHHS, PO3PAXYHOK BAaHTAXKOTM1AHOMHOCTI.

11.5. [erami 1 By3JI1 MEXaHI3MiB IIepECyBaHHS.

Xo0m0Bl Kojeca: KOHCTPYKIIii, Marepiaiu, TepMooOpoOka. MOHTaXX XOJI0BHX
KOJIC, 3aco0M MIABHUINEHHS TepMiHYy Iii. Po3paxyHok XomoBux KoJjic. Peiko-Buii
IUISIX: TUMH PEHOK Ta iX KpiMjieHHsS. 3aco0M KOHTPOIO PO3Mipy KOJii 1 MOHTaxXy
PENOK.

11.6. 3ynuHHUKH 1 raibma.

3YNMUHHUKH: TPU3HAYCHHS, THIIH, KOHCTPYKIIli, poboTa 1 po3paxyHok. [anpma.
3aranbHi BimoMmocTi ((ppukimiiai Matepianu. Posmomin 3a 3acoboM KepyBaHHS,
raJibMoBU MOMeHT). KononkoBi rajgpma: THIH, KOHCTPYKIIii, pO3paxyHOK, IepeBaru
ta Buau. CTpIUKOBI Traybma: IpocCTi, TudepeHIliiHi Ta JBOCTOPOHHBOI il (cxemu,
pO3-paxyHKH CWJIM TaJdbMyBaHHS, IMEpeBard Ta HEMOMiKH). JIMCKO — KOJOIKOBI
rajpMa: KOHCTPYKIIii, po3paxyHOK, ITepeBaru.

11.7. IlpuBix BaHTaXOMiTHOMHHX MAIIIHH.

Tunu npuBoOIiB: pydHUI, TAPOBUIA, THEBMATUYHUM, TIIPABIIYHUMN, Bi/l IBUTYHIB
BHYTPIIIHBOTO 3TOPaHHSA, JHU3EIbEIICKTPUYHUN Ta elekTpuuHuil. KopoTkuii orsm,
MOPIBHSUTHHUH aHami3. EnexTpudHi NBUTYHW: BUMOTH, IO /10 KPAHOBUX JIBUTYHIB,
MepeBaHTaXyBaJIbHA 3/IaTHICTh. TUIHA aCHHXPOHHUX JIBUTYHIB, TBUTYHH MOCTIHHOTO
CTpyMy, 1iX MeEXaHI4HI XapaKTepUCTUKH Ta 3acobu 3amycky. JlmHamika
EJICKTPONPUBOIY: PIBHSIHHS PyXy, CTATHYHI Ta AUHAMI4YHI MOMEHTH, 3BEJECHHS Mac,



PO3PAaXyHOK TPHUBAJIOCTI MYCKYy Ta TallbMyBaHHS HPHUBOJY, NEpEBIpKa KpPaHOBUX
JIBUT'YHIB Ha HArpiB.
11.8. Jlunamika KpaHiB.

[TobynoBa nuHamiyHUX Mojeneil. Meroau CHUHTE3y MaTeMAaTUYHHX MOJeJel
OUHAMIYHUX cucTeM. Meron piBHoBaru. IIpuHIMI MOXIMBHX MEPEMILEHb.
[Mpunuun I'amineTona-OcTtporpaacekoro (piBHsHHA Jlarpanxa Il pony)

TunoBi ejleMEeHTH MalluH, U0 OMHUCYIOThCS HENIHIMHUMHU 3aJEKHOCTAMH.
Mowmenr iHepiii (Maca). XKopcetkicts. Jucunaryis.

KonuBanuss y mammbax ta MexaHidmax. Kiacudikamis konuBanb. DazoBi
TpaekTopii Ta (ha30BHIl MOPTPET KOJUBAHbD.

JuHamiyHi po3paxyHku MamivH. BuBeneHHs piBHsAHb pyxy. BuOip 3akony
pyXy BHUXIAHOI JIaHKM JBUTYHA. PoO3B 430K pIBHAHHSA pyxy. Jocmimkenus
NEepexXiTHOr0 Mpolecy Mpu Mii cui omopy. MeTroau 3MEHIIEHHS AMHAMIYHOL
MOXHUOKHU.

PosroiinyBanHs BaHTaXy IMpu MycKy. MexaHI3MU TMepecyBaHHS KpaHiB.
BusnayeHHss omnopy NEpeMillleHHs MEXaHI3MiB 3 MPUBOJAHMMH  KOJECAMHU.
EnexTpuunuii npuBiJ BaHTAXOMIAHOMHUX MaIIUH.

MopentoBaHHS TUHAMIKYA TIEPEX1THUX MPOIIECIB MIHIMATBHUX MaIlIuH. AHaTI3
ICHYIOUMX JWUHAMIYHUX MoOJieJied IMMiAHIMaabHUX MalllvH. Bu3HaueHHS BY3JiB
KOJIMBaHb MIAHIMATBHOT MAIIMHU 3 YPIBHOBAXKYIOYMM KaHATOM.

12. CHEIIAJIBHI BAHTAXKOMIAIMMAJIBHI MAIIIMHA

12.1. MocToBi KpaHu.

3aranbHi BiIOMOCTI 1 KOHCTPYKTHBHI 0cO0IMBOCTI. MarHiTHi kpanu. ['peiidepHi
KpaHu. MarniTHO-rpeiidepri kpanu. OcCOOIMBOCTI PO3paxXyHKYy BaHTaXy TpU
BIJIXWJICHHI Bl BEPTUKAJIBHOTO TIOJIOKEHHS.

12.2. TlopranbHi KpaHH.

[lopranmm 1 Tuck Ha ix omopu. MexaHidmu migiomy. OTOPHO-TIOBOPOTHI
npuctpoi. CTpUTOBI MpUCTPOI, iX oNTUMI3aIlisl 1 BpIBHOBaKEHHA. MeXaHi13MU 3MiHU
BUJILOTY.

12.3. bamToBi KpaHH.

3aranpHi BimomMocTi. KOHCTpYKTHBHI OCOONHMBOCTI BY3JiB OalTOBUX KpaHiB.
Oco0mMBOCTI pO3paxyHKy OallITOBUX KPaHiB.

12.4. CrpinoBi camoximHi KkpaHu. KOHCTPYKTHBHI OCOOJMBOCTI PI3HUX
CaMOXITHUX KpaHiB. ABTOMOOUThHI KpaHu. [lHeBMOkomicHi kpanu. Kpanm Ha
F'YCEHUYHOMY XOAY. 3alI3HUYHI KPaHHU.

12.5. Kpanu 3 mapHipHO-34ICHOBAHOIO CUCTEMOIO.



MexaHi3M  BpIBHOBaXXEHHSI CTPUIOBOi cucTeMu. KOHCTpyKIisi KpaHa 1
KiHeMaTuyHa cxeMa. KepyBanHs npuBogamu. OnTuMizallis peKUMiB pyXy KpaHa.

12.6. Konctpykuis kabenbHux KpaniB. [lpuszHauenHs. Hatsbkal mpuCTpoi.
Po3paxyHok mapamerpiB KaOelbHUX KpaHIB. 3amacyBaHHs KaHaTiB. KepyBaHHs
KaOeTbHUMHU KpaHAMHU.

13. MAULIWHU HEINIEPEPBHOI'O TPAHCIIOPTY

13.1. 3aranbHi BIIOMOCTI MNPO MAIIUHHU HEMNEPEPBHOIO TPAHCHOPTY B
arporpoMHUCIOBOMY  BUPOOHMIITBI,  JIICOBOMY  TOCMOJApPCTBI,  OyAIBHMIITBI,
nepepoOHiii raiaysi Ta MpUPOIOOXOPOHHIH chepi.

Knacudixkanis. OCHOBHI mapaMeTpH.

13.2. CrpiukoBI KOHBEEpPU JUIsI arponpOMHUCIOBHX, JICOrOCIOAAPCHKUX,
Oy/iBEbHUX 1 BAaHTAXIB MEPEPOOHOT rany3i Ta MPUPOI00XOPOHHOT ChepH.

bynosa ctpiukoBoro kouBeepa. KoHBeepHa crTpiuka. 3’€THAHHS CTPIUKH.
[IpucTpoi nns minrpumanHsa cTpiuku. [IpuBomu xoHBeepiB. bapaGanu Ta HaTAXKHI
MexaHi3Mu. HaTsokHi mpucTpoi. 3aBaHTaXyBalbHI Ta PO3BAaHTAXXYBaJIbHI MPHUCTPOI.
MoHTaX CTPIYKOBUX KOHBEEPIB. 3yMUHHUKHN CTPIYKOBUX KOHBEEPIB.

13.3. JlaHmoroBi KOHBEEpU JUISI arpONPOMHCIIOBUX, JIICOTOCTIOIAPCHKUX,
OyIiBeIbHUX 1 BaHTAXIB IEPEPOOHOT Tary3i Ta IPUPOI00XOPOHHOT chepH.

Tsrosi opranu konseepis. [IpuBoau. KepyBaHHs myckoM KOHBEEPIB.

13.4. KoBIIOBI KOHBEEPH.

[Ipu3HavyeHHs, TUMH KOBIIOBUX KOHBEEPIB. THIMM KOBIIIB. 3aBaHTaXKCHHS 1
pPO3BaHTaXKEHHs KOBIIIB. JIFOJBKOBI 1 MOJHUIIEB] eleBaTOpu. POo3paxyHOK KOBIIEBHUX
TpaHCTIOpPTEepiB. BU3HAUEHHS CUIT OTIOPY PYXy TATOBOTO OpraHy.

13.5. ['BHHTOBi KOHBE€EpH.

3actocyBanHs Ta OymoBa. Tumu mHekiB. IIpoekTyBaHHS TOpPH30HTAIBHUX 1
MOJIOTOMTOXUIINX THUXOXITHUX TBUHTOBUX KOHBeepPiB. [IpoekTyBaHHS BEpTUKAIBHUX 1
KPYTOIOXHMJINX IMIBUAKOXITHUX TBUHTOBUX KOHBEEPIB.

13.6. TpaucnoprtyBanbsHi TpyOH.

13.7. InepiiliHi KOHBEEPH.

13.8. BibOparriitHi KOHBE€EPH.

13.9. PonukoBi KOHBEEPH.

13.10. IIpyTkOBi KOHBEEPH.

13.11. ITaeBMaTH4YHI KOHBEEPH.

3actocyBaHHs. TunmM  BaHTaxiB, 10 TPAaHCHOPTYIOThCSA.  Po3paxyHOK
THEBMOYCTaHOBOK.



14. BYAIBEJBbHA MEXAHIKA I METAJIEBI KOHCTPYKIII IITM

14.1. OcHOBHI NOJOXXEHHS.

3anmaui OyniBenbHOi MexaHiku IITM. PozpaxynkoBi cxemu. Cucremu 1 ix
enemeHTd. [IpoOseMu MeXaHIKM MIAHIMAIbHO-TPAHCHOPTHUX  MAHIMYJISATOPIB,
pOOOTIB 1 pOOOTU30BAHUX CUCTEM.

14.2. Po3paxyHOK CTaTUYHO BU3HAUYBAHUX CTEP)KHEBUX CHCTEM.

BusHaueHHsT 3ycuib B CTEP)KHSAX CTaTUYHO BU3HAUYBAaHUX (pepMax METOIOM
BUPI3aHHS BY3J1B, METOJIOM Niepepi3iB. Po3paxyHOK apoyHUX KOHCTPYKIIii.

14.3. TloHATTS Mpo JIiHIi BIUIUBY.

[ToOynoBa niHii BIJIMBY 1Js1 6asiok 1 pepm. BuzHaueHHs 3ycuiib 1 MOMEHTIB 32
JHISIMU BIUTMBY. BuU3HaueHHs HalOUIbIl HEOE3MEYHOTO MOJIOKEHHS HaBaHTAXKEHHS
KOHCTPYKIIIi.

14.4. 3ruH Ta Kpy4yeHHS TOHKOCTIHHUX CTEPXHIB.

BinkHe KpydYeHHsS TOHKOCTIHHMX CTEpXKHIB 3aMKHYTOTO 1 HE3aMKHYTOTO
npodiniB. CeKTopiayibHI XapaKTEpPUCTUKU TOHKOCTIHHUX mpoduaiB. CTUCHEHE
KPY4YCHHsI TOHKOCTIHHHUX CTEp)KHIB He3aMKHyToro mpodimo. I[lonepeunuit 3ruH
TOHKOCTIHHUX CTEP)KHIB HE3aMKHYTOTO MPOQITIO.

14.5. CraTtuyHO HEBM3HAUYYBaHI CHCTEMHU.

KaHOHIUHI pIBHSAHHS MeTOLy CHJI. PO3paxyHOK CTaTU4YHO HEBHM3HAUYyBaHUX
KPUBOJIIHIMHUX CTEp)KHIB. BU3HaueHHs mepeMillleHb B CTaTUYHO HEBU3HAYEHHUX
cucremMax. KOHTponb NpaBUIIBHOCTI PO3KPUTTSI CTATUYHOI HEBU3HAYEHOCT! CUCTEMU.
Po3paxyHOK IpocTOpOBHUX paMHHUX cUCTeM. Po3paxyHOK HampyXeHb 1 IEPEMIIIEHb B
CTaTUYHO BU3HAYYBAHMUX Ta CTATUYHO HEBU3HAUYBAHUX CHUCTEMAaX B OCAJIKU OIOD 1
HEPIBHOMIPHOI 3MIHH TeMIIepaTypu

14.6. Ilpyxwni konuBaHHs. Kiacudikailis MeXaHIYHUX KOJMBaHb.

BitpHI Ta BUMYIIEHI KOJWBaHHS MPYXHUX CUCTeM. KpuUTHYHA IIBHUIKICTH
obepranHs Baidy. BunbHI KOauBaHHS 3 BOMa ab0 JEKUIbKOMA CTEMEHSIMHU BUIBHOCTI.
KpyTunbHi KonuBaHHS BadiB 1 cucTeM mepenad. [lomepedHi KOTMBaHHSA CTEPKHIB 3
3ocepekeHUMH  Macamu. HaOmmkeHi MeToau BHM3HAYEHHS BJIACHUX YacTOT
KOJINBAHHS.

15. TEXHIYHHMU CEPBIC I HAJAIHHICTHh ITM

15.1. CyuacHi monoxeHHs1 Teopii HamiliHOCTI 1 TexHiuHoro cepsicy I[ITM B
arponpoOMHUCIOBOMY  BHUPOOHHUIITBI,  JIICOBOMY  TOCIOAApCTBi,  OyMiBHHUIITBI,
nepepoOHiil Tamy3i Ta IPUPOTOOXOPOHHIH cepi.



Ingaxy MigBUIIECHHS HAIIMHOCTI BaHTA)KOMITIMMAJILHMX MAIIWH, CIICIIaIbHUX
BaHTAXOMIAIMMAIbHUX MAallWH, MallMH HemnepepBHOro TpaHcnopTty. CyyacHi
npobnemu crBopeHHs [ITM, mio 3a0e3nedyroTh iX €proHOMIYHICTb, HaAIMHICTB,
€KOHOMIYHICTb, €KOJOTIYHICTh 1 TEXHOJIOTIYHICTh MPOEKTYBAHHS, BHUIOTOBJIEHHS,
eKCILTyaTallii, pEMOHTY Ta yTHJIi3allii.

15.2.  Mounrax [ITM.

MoHTaX BaHTaXXONIIMMAJIBLHUX MAaIWH, CIEI[laJIbHUX BaHTa)KONIIIHMaIbHUX
MalluH, MalllMH HENEepepBHOro TpaHCHOpTy. TexHika Oe3NeKh MOHTAKHUX POOIT.
Opranizaiis 1 DIATOTOBKA 10 MOHTaxy. Po3pobnenns metoaiB MoHTaxy [1TM.

15.3. Texniuna excruryarauii [ITM.

Po3pob6ieHHst MeTO/1IB, TEXHOJIOT1H 13ac001B TeXHIYHO1 ekcrutyartarlii [ITM.

15.4. Texuiune o0cayroByBanHus [1TM.

Po3poOnenHss MeToniB, TEXHOJOTiM 1 3aco0IB TEXHIYHOTO OOCIyrOBYBaHHS
I[ITM.

15.5.  Pemont IITM.

Po3poOnennst MeToniB, TeXHOJOT1H 13ac00iB pemonTy [1TM.

15.6.  VYrwmzamis [TTM.

Po3pob6ienHst MeTO1iB, TEXHOJIOT1H 13ac0061B yTumizamii [ITM.

16. KOMIIVIEKCHA MEXAHI3ALIA I ABTOMATU3ALISA BAHTAYKHO-
PO3BAHTAXYBAJIbBHUX, TPAHCIIOPTHO-CKJIAJICBKUX POBIT

16.1. OcHOBHI HampsMH B PO3BUTKY KOMIUIEKCHOI MeXaHi3amii Ta
aBTOMaTH3allli HaBaHTaKYBAJIbHO-PO3BAHTAXKYBAJILHUX POOIT.

Texnika Oe3reku mnpu poOOTI 3 PI3HUMH MAaIIMHAMU 1 MEXaHI3MaMH.
KomruiekcHo-MexaHi30BaH1 HaBaHTAXXyBaJbHO-PO3BAHTAXYBAIbHI poboTH.
ABTOMaTH30BaH1 HaBaHTAXXyBaJIbHO-PO3BAHTAKYBAIBHI poboTH. Metoau
MexaHi3aii T qac BUKOHAHHS PI3HOMAaHITHHUX HaBaHTaXXyBaJbHO-
PO3BaHTAXYBATHHUX POOIT.

16.2. Ilpomwucnosi poboTu.

3aranpHi BimomocTi. Knacudikamisa. CtpykrypHa cxema. MexaHi4Ha CHUCTEMU
(ManinmynsaTop). 3axBaTHi mpucTpoi. [limHIMaTbHO-TPaHCTIOPTHI pOOOTH.

16.3. TpaHCIOPHO-TEXHOJOTIYHI CXEMH MEXaHi3amii 1 aBTOMAaTH3alii
BaHTa)XHO-PO3BAHTAXKYBAJIBHUX POOIT B CLUTLCHKOMY T'OCIIOIAPCTBI.



17. CHUCTEMMU ABTOMATHU30OBAHOI'O IPOEKTYBAHHSA IITM

17.1. 3acrocyBaHHS MiHI- Ta MIKPO- €JIEKTPOHHO-OOUMCIIOBAIIBHUX 3aCcO0IB 1
MikponpouecopHoro obmnanHanHs B I[ITM. CydacHi cucTeMH aBTOMAaTH30BaHOIO
npoekryBanss [ITM (nani — CAIIP).

17.2. Tlpouec npoektyBanus B CAIIP. Buau npoekTyBaHHs.

17.3. TlocranoBka 3agau ontumainbHoro npoektyBanHs B CAIIP. IlpoekTHi
napameTpu. OOMexxeHHs. [Ipoctip mnpoekryBannsa. LlinboBa Qynkuis. Kpurepii
ONTHUMI3allli.

18. EKCIEPUMEHTAJILHI METOJIM JOCJIJPKEHHS MITM.
TIATHOCTUKA

18.1. 3aranbHi BIOMOCTI PO BUMIPIOBAHHS.

BumiproBanHs 1 #Oro CTpyKTypHI elieMeHTH. PizHOBHIM Kiacugikaiii
BUMiptoBaHb. CTPYKTYypHI €JleMEHTH BHUMIpiOBaHb. (OCHOBHI €Tanud BHUMIPIOBAHb.
3MicT 1 eTanu 0OpoOKM JaHUX MTPU BUMIPIOBAHHI.

18.2. 3aranbpHa XapaKTEepUCTHKAa MAaTEeMAaTUYHUX METOIIB OOpOOKH JaHHX MPH
BHUMIPIOBaHHI.

MaremaTtnuni 3amadi oOpoOku ngaHux. OcOOJIMBOCTI 3aCTOCYBaHHS METOJIB
00po0Oku nanux. CTaTUCTUYHI MOJICIII.

18.3. OO6namHaHHS 111 €KCIIEPUMEHTATBHUX JTOCIIIKEHb.

Tunu paBauiB, npuHnun pobotu. Cucrtemu 360py nmanmx. AIII, IIAIL ix
3aCTOCYBaHHSI.

19. AMUHAMIYHA ONITUMIBALIA HNIJHIMAJBHUX MAIIUH

19.1. Orasax meToniB onTUMI3aIlii migHIMAIbHUX MamuH. [Ipo kpuTepii sKoCTi
CHJIOBHX TIPOIECIB IMAHIMAIbHUX MamuH. [Ipo Meromu omnrmmizarmii mapameTpiB
MiAHIMATPHUX MAaIiiH. AHATITHYHI METOIU CHHTE3y ONTHUMAJIBbHUX IapaMeTpiB.
UrcenbHI METOIM CHHTE3y ONTHUMAIBHHX MapaMmeTpiB MigHIManbHUX MaruH. [Ipo
METOIM ONTHUMI3AIl pEeXUMIB pyxXy MAHIMAIBPHUX MalIuH. XapaKTepUCTHKA
PEXKHUMIB PYXYy.

19.2. Kpwutepii OIIIHKK SKOCTI MiIHIMAIBHUX MAaIIWH. AHAII3 KpPUTEPIiB
skocTi. [aTerpanpHi AuHAMIYHI KpuTepii. 3MicT 1 popma kputepiiB. Kpurepii sikocti
PEKUMIB PyXy MiIHIMATIbHUX MamuH. Kputepii SKOCTI CHIOBUX NepexigHUX
MpOIeCiB  MiAHIMAIBHUX  MamuH. MakcumansHe  BigxwieHHsA.  KoedimienT
nuHaMi4HOCT1. CUHTE3 PEeKUMIB PyXY 32 KOMILJIEKCHUM KPUTEPIEM.



20. MNPUKIHLOEBI NOJOXXEHHSA

20.1. Ha BcTynHOMY KOMILJIEKCHOMY (paxOBOMY BUIPOOYBaHHI1 JIsl BCTYIy Ha
cnemianbHicTh 133 «l"amy3eBe MammHOOYyAYBaHHS» 3a 3MICTOM 3aBAaHb Yy
eK3aMeHalliHOMYy OUIeTI HeMae HEOOXIIHOCTI BHUKOPUCTAHHS JOMOMDKHOIO
Marepiany (I0BITHUKH, PUIAJH, TOIIO).
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