HAHIOHAJIbHA AKAJEMISI HAYK YKPATHU
IHCTUTYT HNPUKJAJHOI MATEMATUKHU I MEXAHIKH

«3BATBEPUKYIO»

upexrop [ITIMM HAH VYkpaiuu
nemik HAH Ykpainu

%/lrop CKPUITHIK

,&ZJ{!«&’ 2024 p.

IncTHTYT
NDpHKAALHOIL
MaTeMaTHKH
i MmexaHikn

KoA
05420675

POBOYA IIPOTPAMA HABYAJIBHOI JANCHUIIJITHU
MaTeMaTHYHI MeTOAH AOCTIIKEHHS CKIAAHNUX MeXaHIYHUX CHCTEM
NiAroTOBKH 3100yBaYiB CTYNneHsl BHILOT OCBITH

TpeTid (OCBITHLO-HAYKOBUI)
aokrTopa ¢inocodii

rajaysb 3HaHb || MaremaTuka Ta CTaTUCTHKA

cneniajgbHicTk 113 [puknaana marematuka

Yepkacu — 2024 p.



Pobouya HaBuanpHa mporpaMa HaBYAJIbHOI AUCHUIUTIHM «MaTemMaTHuH1
METOH JOCIIKEHHS CKIQIHUX MEXaHIYHUX CHCTEM» JIJIs 3100yBadiB HAYKOBOTO

cTyneHs nqokropa diutocodii 3a cremianbHicTio 113 Ilpuknagna MaTremMaTuka

Po3po6Huk:
Kononos FOpiit MukutoBudY, 3aBigyBau BiIJIIJIOM T€OPil KEPYIOUUX CUCTEM,

TOKTOp (i3UKO-MaTeMaTUYHUX Hayk, nmpodecop [IIMM HAH VYkpainu

Po6ouy nporpaMy cxBaJIeHO Ha 3aCiJIJaHHI BIAJLITYy TEOPil KEPYIOUHX CUCTEM
[Tpotoxon Ne 3 Bix 23.09.2024 poxky.

P

3aBigyBay BIIUTY TEOPil KEPYIOUHX C e Kononos 10.M.

CxBaneno HaykoBo-MeTOAMYHOIO Pajol0 [HCTUTYTY NPUKIAAHOI MAaTEMATHUKH 1
mexaHiku HAH Ykpainu

[Tporokon Ne 4 Bim 26.09.2024 poky.
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1. Onuc HaAaBYAJILHOI ANCIHUILTIHA

["airy3p 3HaHB, HAIIPSIM

HaiimenyBanns . . XapakTeprucThKa HaBYaIbHOI
) MATOTOBKH, OCBITHBO- )
IIOKa3HUKIB SRR THACIUILTIHA
KBaJTiiKaliiHUIA piBEHb
. ["any3pb 3HaHB, HAIIPSIM ..
HaiimenyBanHs . . XapakTepucTriKa HaB4aJIbHOT
) MATOTOBKH, OCBITHBO- )
IIOKa3HUKIB e Lo T THACIUILTIHA
KBaTihiKaIiiHUN PiBEHb
I'any3n 3HaHB: )
. . Y BubipkoBa
KinbkicTh kpenuTis - 4 11 MaremaTunka ta
CTaTUCTHKA
Pik migrorosku:
. CreriaibHICTh: 1-2
3aranpHa KijabKICTh TOQUH
120 113 [IpuknagHa MatremMaTHka Cemectp
2-3
Jlexuii
28 rom.
[pakTrysni
THKHEBHX TOIUH: OcBiTHBO-KBaNiiKaiHHAN 28 ron.

aynutopHux — 1,5

camocTiitHoi podotn — 1,7

piBEHB:
JIoKTop (imocodii

CamocriitHa poboTa

64 roxu.

Bun xoHTpOINIO: icTHT




2. MeTa, 3aBIaHHS Ta 04iKyBaHi pe3yJbTaTH HABYAJIbHOI JUCIHUILTIHHA.

MeTtor0 BHUBYEHHS HABY&JIbHOI JUCUUIUIIHM «MareMaTuyHi MeToau
JOCITIJKEHHS CKJIQJIHUX MEXaHIYHUX CHCTEM» € TMOIHOJeHe 3HAHOMCTBO 3
Cy4YaCHUMHU MaTEMaTUYHUMH METOJIaMH JOCIIKCHHS TUHAMIKH 1 CTIMKOCTI pyXy
CKJIQJHUX MEXaHIYHUX CHUCTEM, MOTJIuOJIeHe 3HAHOMCTBO 3 KOJOM 3aJad pyXy
TBEPJIOTO Ta MPYKHOrO Tija 3 PIAMHOIO, TEOPETHUYHOI TiAPOMEXaHIKU, Teopii
IPYKHOCTI, TIAPOMPYKHOCTI Ta TEOPii CTIUKOCTI pyXy. s BUBUEHHS IILOTO KYpCy
acmipaHTH TIOBMHHI BOJIOJITA OCHOBHUMHU TOHATTAMH Ta ¢daKTamu, 110
BUKJIQJIAIOTBCS B KypcaxX TEOPETUYHOI MEXaHIKH, TEOPETHYHOI TiApOMEXaHiKH,
MaTeMaTH4YHOI (13MKH, 3arajJbHUX KypCiB MaTEMaTHYHOTO aHaJli3y, BUIIOI aaredpu
Ta nudepeHIianbHUX PiBHIHb.

BuBueHHs [aHOi JIUCHMIUTIHM 3HAYHOIO MIPOIO CIpuse (POpMyBaHHIO Y
acIipaHTiB HAYKOBOTO CBITOTJISATY.

3aBIaHHS HABYAIbHOI TUCHIUILUIIHU:

- CyyacHI MaTreMaTH4yHl METOJM JOCIIDKEHHsS JUHAMIKA Ta CTIMKOCTI

PYXy CKJIQJHHX MEXaHIYHUX CUCTEM;

- OCHOBHI (PI3MYHI 1 MATEMATUYHI MOJEI JJIsl TOOYI0OBHU 1 JOCIIII>KEHHS
Cy4YacCHUX 3a/lady JMHAMIKHU Ta CTIMKOCTI pyXy CKJIaJHUX MEXaHIYHUX
CHCTEM,;

- METOJU 3BEJICHHS TIOPUIHUX PIBHSHb PYXy CKJIQJHUX MEXaHIYHUX
cUCTeM (3BHYAWHUX AUQEpEeHITIATbHIX PIBHSIHHS PyXy TBEpJOrO Tl
Ta JudepeHiaTbHUX PIBHSIHHS B YAaCTMHHHX MOXITHUX TeOpii
OPYXKHOCTI 1  PpIAMHHA) B  JIYWIbHY CHCTEMY  3BUYAMHMX
nu(epeHiaTbHUX PIBHSIHB;

- MaTeMaTHYHHA OMHC CKIagHuX MexaHiyHuX cucteM (IIpuHimmn
["aminbroHa-OcTporpaschbkoro. Y3araidbHEHE XBWJIHOBE PIBHSIHHS.
OnepatopHa 3anuc  piBHSHL  pyxy. ChoekrpaigbHa  Teopis
CaMOCTIPSDKEHUX JTIHIMHUX ONEepaTopiB B rIbOEPTOBOMY MPOCTOPI);

- CTIMKICTb CTamuX pyXiB CKIagHUX cucteM (CTIHKICTh MO BIAHOIIEHHIO
0 YacTHMHM 3MIHHUX. TeopeMu Mpo CTIAKICTh 1 HECTIHKOCTI.
3aBaHHs MIHIMYMY JUJIsi TBEPJIOTO TijIa 3 TMOPOKHUHOIO, 110 MICTUTH
pinuny. [IpaBusno "Benukoi Bici");

- CydYacHI TepeloBl KOHIIETITyaJlbHI Ta METOMOJOTIYHI 3HAHHS TIpU
pO3B’sI3aHHS  3a7ady JAMHAMIKM Ta CTIHKOCTI pyXy CKJIAIHHX
MEXaHIYHUX CUCTEM.

OuikyBaHi pe3yJbTaTH HABYAJIBLHOI M CHUILIIHH

3arajibHl KOMIIETEHTHOCTI:



1. 3K1. Anani3 i cuHTe3. 3MaTHICTh 10 aHaJli3y Ta CHHTE3Y Ha OCHOBI JIOTTYHUX
apryMEHTIB Ta TepeBipeHHX (aKTiB;, HABUUKU YIPaBIIHHS 1H(POpPMAIIIEO
(YMiHHS 3HAXOJIUTH Ta aHAII3yBaTH 1H(OPMAILIIIO 3 PI3HUX JKEpen).

2. 3K2. Jocnigauipka 31aTHicTh. KOMIETEHTHOCTI 1HIIIIOBAaTH Ta BUKOHYBATH
(iHauBigyanpHO ab0 B HAYKOBIM TIpymi) HayKOBI JOCHIKEHHS, IO
MPUBOMSTH 1O OTPUMAHHS HOBUX 3HAHB; 3/IaTHICTh 3aCTOCOBYBATH 3HAHHS
Ha MPaKTHUILIL.

3. 3K3. I'nyukicte mucinenus. HaOyTTs THy4Koro crnocoOy MUCIEHHS, SKHi
Jla€ MOXJIMBICTh 3pO3yMITH W PO3B’sI3aTH MPOOJIEMHU Ta 3ajadi, 30epirarouu
IPU [IbOMY KPUTUYHE BITHOIICHHS JI0 YCTAJICHUX HAYKOBUX KOHIIETIIIIH.

4. 3K8. IlonynspuzamiitHi HaBUYKH. BMIHHS CHIIKyBaTuCA 13 HEe(paxXiBISIMU;
3ATHICTh MPOBECTH YCHY IPE3CHTAII0 Ta HAMHCATH 3PO3yMLUTy CTaTTIO 3a
pe3ylnbTaTaMu  TPOBEACHHUX JOCTIDKEHb, a TaKOoX MO0 CYYaCHHUX
KOHIICNIIA y NpUKIaAHIM MmaTeMatuill s HedaxiBIiB y I ramysi,
3/IaTHICTh CIIJIKYBATHCS 3 €KCIIEPTAMU 3 1HIIUX Tay3eH.

daxoBl KOMIIETEHTHOCTI:
1. ®K2. 3paTHICTP 3aCTOCOBYBaTHM Cy4yaCHY  METOJOJIOTiO,  3arajibHi
TacmeriagbHl METOAM HAyKOBOTO JOCIHIKEHHS 3a CHEHIAJBHICTIO Ta

oOpaHoOCIelIaTI3alIl€lo.

2. PKS5. VYMiHHS OymyBatu aJIeKBaTH1 MaTeMaTH4HI MOJ€ENl,
JOCIIKYBaTUMIOOY/IOBaHI ~ MOJENI Ta  BHU3HA4aTH  MOMIMBOCTI  iX
3aCTOCYBaHHS.

3. DKS. 31aTHICTD 3I1HCHIOBATH TOCJIIIKEHHS MIPUKJIATHAX

MaTeMaTUYHUX3a/1a4 3 BUKOPUCTAHHSM CHEI[laJIbHUX MaTeMaTUYHUX IaKETiB
TaaHaJi3yBaTU OTPUMaHi JIaHI.

4. ®K12. IlornubneHi 3HaHHA 3 TEOpli ONTUMAJIBHOIO KEPYBaHHS, SIKICHOI
Teopli  JIHIKHMX  KEPOBAaHMX CHUCTEM Ta  OCHOB  T'€OMETPUYHOL
TEOpPITHEMHIMHUX CHCTEM. 3JIaTHICTb 3aCTOCOBYBATH METOIU  Teopil
KEepyBaHHs J0PO3B’sI3aHHS 3a/1a4 ONTUMI3AIlll Ta CHHTE3y 3aKOHIB KEPYBaHHS
JUISIMATEMAaTUYHUX MOJENIe JUHAMIYHUX TMPOLECIB Yy MNPUPOJHUYUX
TATEXHIYHUX HAyKaX.

[Iporpamui pe3ynbTaT HABYAHHS:
1. TIPH4. BmiTu OymyBaTy Ta AOCHIIHKYBATH MaTeMaTH4HI MOJenl (i3UYHHUX,

COITIaIbHO-CKOHOMIUYHHX, TEXHIYHUX, O10JOTTYHUX TOIIO MPOIECIB, CUCTEM,
mpoiieciB, QopMmaizyBatd MpoOJEeMHU, OMHCAHI MPUPOIHOI0 MOBOIO, 3a
JIOTIOMOTOI0 MaTEMAaTHUYHUX METO/IIB, 3aCTOCOBYBATH 3arajbHl MIJIXOAHU JI0
MaTEMaTHYHOTO MOJICTIOBAHHS KOHKPETHUX MPOIIECIB.

2. IIPH6. BwmiTH mOSsICHIOBAaTH CKJIaJHI MaTEMaTH4HI KOHIICHIII MOBOIO,
3pO3yMUIOK0 JIsi  He(daxiBIIB Yy Traiay3l MaTeMaTUKH, MPEeACTaBIISITH



pe3yapTaTH HAyKOBUX JIOCHIIKEHb Ha HAyKOBHX Ta MOMYJSpU3aLidiHUX

3axo0/1ax.
3. IIPH9. Bwmitu opraHidyBaTH HEMNEpPEpBHUN BJIACHUM CaMOPO3BUTOK 1

CaMOBIOCKOHAJICHHA, Ha6YTT$I I'HY4YKOI'O CHOCO6y MUCJICHHA IIPU TBOPYOMY

JOCTIKEHH1, B TOMY YHUCI MPUKJIAHAX MaTEMaTUIHUX TPOOIIEM.

4. TIPH11. MaTu rpyHTOBHI 3HaHHS 3 MaTEMaTHUYHOI TEOpli KEPyBaHHs, BMITH

3aCTOCOBYBATH iX JJISl PO3B’sI3aHHS MIPUKIIAITHUX 3a/1a4.

3a pe3ynbTaTamMy BHWBYCHHS HABYAJIBHOI IUCHIUILIIHKA 3100yBad JTOKTOpa
¢bi1ocodii MOBUHEH:

3HATH.

OCHOBHI TIOHSTTS 1 PIBHSHHS PyXy TBEPJAOro Ta MPY>KHOrO Tima 3
PIIMHOIO, METOAW 3BEJCHHS TIOPHIHMX PIBHAHb PYXy CKIQJIHUX
MEXaHIYHUX CHUCTeM (3BHYAMHUX AudepeHIlialbHUX PIBHSHHA PYXY
TBEPAOro TNl Ta AU(EpeHIiaIbHUX PIBHAHHS B YACTMHHHUX MOXITHUX
TEOpii MPYXKHOCTI 1 PIAUHW) B JIYWIBHY CHUCTEMY 3BUYAWHUX
nu(epeHiaIbHUX PIBHSIHB,

MaTeMaTHYHUN OMUC CKIagHuX MexaHiyamx cucteMm (IIpuHimmn
[MaminbTOHA-OCTPOTrpajIChKOTO.  Y3arajbHEHE XBHJIBOBE  PIBHSHHS.
OmneparopHa 3anuc piBHSIHBb pyxy. CHieKTpaibHa TEOPisl CAaMOCIPSIKEHUX
JHIAHUX ONEPaTOPiB B TILOEPTOBOMY MPOCTOPI) ;

meron Penes-Pitna-I'anbopkina (meton  mepeabauyBaHux — Gopm
KOJIMBaHb) ;

3arajbHl BJIACTUBOCTI BJIACHMX YacCTOT 1 BIACHUX (OPM PO3MOIITICHUX
cucteM (PiBHSHHS BUIBHUX KOJMBaHb B OMNEpPaTOpHOi  Qopmi.
Eneprernyni 100yTku. OpTOroHajibHICTh BIAaCHUX (hopMm. 301KHICTH O
€HEPreTUYH1A HOpMI) ;

METOJ CKIHYeHHHUX elleMeHTIB. 3B'130k MCE 3 meTonom Pitna;

CTIHKICTh CTAIMX pyXiB CKIagHuX cucteM (CTIHKICTh MO BiTHOIICHHIO JI0
YaCTHUHU 3MIiHHUX. TeopeMu TpO CTIMKICTh 1 HECTIMKOCTI. 3agaya
MIHIMYMY JJIi TBEpPJOTO TiIa 3 TMOPOKHUHOIO, IO MICTUTH PIIUHY.
[IpaBumno "Benukoi Bici");

BapialliiiHi IPUHIIMIH B TEOPii BIACHUX KOJWUBAHb POCMOIICHUX CUCTEM
(Dopmyna Penes. OcHoBHUII BapiamiiiHuii TOpuHOMN. Bapiamiinui
npuHuun Penes 1 Kypanra) ;

CTPYKTypa CIIeKTpa BJIaCHUX 4YacToT (/uckpeTHu#, CyunuibHUN 1
3MIlIaHUN CTIEKTpU. Bu3zHaueHHs BaacHUX 4acToT. TouHi MeToau. Metoz
Majioro napamerpa (Metoa 30ypeHb). MeTosa MocHiOBHUX HAOIMXCHb.
MeTton Teopii JIIHIMHUX 1HTErPATbHUX PIBHSAHb. ACUMITOTUYHI METO/H ).
BU3HAYCHHS BJIACHUX YacTOT 1 BJIACHUX (POPM pPOCMOMUICHUX CHUCTEM
(Meton Penes 1 poqunni metoau. Merop Pitiia. Meton Crogonu. Meton
byOnoBa-I'ansopkina. 3B'si30k Mik Meromamu byOHoBa-lI'anpopkina i
Purtma. 3acrocyBanusi metomy byOnoBa-I'ambopkiHa 10 iHTErpambHUX
piBHsiHB. MeToa ['pammens).



ymimu :

3amucaTy PIBHSAHHS PyXy TBEPAOro Ta MPYKHOTO Tijda 3 PIIUHOIO,
BUKOPUCTOBYBATH METOJIM 3BEJICHHA TOpUHUX PIBHIHB PYyXY CKIQIHHUX
MEXaHIYHMX CHCTEeM (3BHYAWHUX AU(EpeHIIaIbHUX PIBHIHHSA PYXY
TBEPJIOTO Tl Ta Ju(epeHIliaJbHUX PIBHAHHS B YAaCTHHHUX IMOXITHUX
Teopii MPYXKHOCTI 1 PIAUHK) B JYWIBHY CHCTEMY 3BHYAHHUX
nudepeHianbHuX PiBHSHB;

3pOOUTH MAaTeMATHYHUN OTMHC CKIAAHUX MeXaHidHux cucteM (IIpuaimmn
["aminpToHa-OCTPOTpasChKOTO.  Y3araibHEHE XBWJIBOBE  PIBHSIHHS.
OmnepatopHa 3anuc piBHSAHB pyXy. CIIeKTpalbHa TEOPisi CAMOCIIPSIKEHUX
JIHIMHUX OmepaTopiB B TUILOEPTOBOMY MPOCTOPI);

BUKOPUCTOBYBATHU METO]I Penesi-Pitua-I"anbopkina (meTon
nependauyyBaHuX GOpM KOJIUBAHB);

chOpMyITIOBaTH 3arajibHi BIACTUBOCTI BJIACHUX YacTOT 1 BIACHUX (opM
posnoauieHux cucteM (PiBHAHHS BUIBHUX KOJMBAaHb B OINEPaTOPHOI
dopmi. Eneprernuni mo0yTtku. OpTOrOHANBHICTH BJIACHUX (HOPM.
301KHICTb 10 EHEPTeTUYHINA HOPMI);

3aCTOCOBYBAaTH METO]l CKiIHUeHHHX eynieMeHTIiB. 3B's130k MCE 3 Metomom
Pitma;

BU3HAYATH CTIMKICTh CTaNUX pyXiB ckiagHux cucreM (CTiKiCTh 1O
BIIHOIICHHIO JI0 YACTUHHM 3MIHHUX. TeopeMu TMpo CTIMKICTh 1
HECTIMKOCTI. 3aBJJaHHsI MIHIMYMY JIJISl TBEPJIOTO Tijla 3 MOPOKHUHOIO, 10
MicTUTh piauny. [IpaBumno "Benukoi Bici");

KOPHUCTYBATHUCS BaplalliiHUMU MPUHIIMIIAMUA B T€OPii BJACHUX KOJIMBAHb
pocnoninenux cucrteM (Dopmyna Penes. OcHoBHU BapialiiHui
npuHiun. Bapianiiinuii npuniun Penes 1 Kypanra);

BU3HAYATH CTPYKTYpy CHEKTPYy BiIacHHX dYacToT (JluckpeTHwMiA,
CYLUTbHUN 1 3MIIIAHUM CrieKTpu. Bu3HaueHHs BiacHUX 4YacToT. TouHi
Metoau. Meton Mamoro mapamerpa (Meton 30ypeHn). Meton
NOCIIJIOBHUX HaOIWkeHb. Meron Teopili JMIHIAHUX 1HTErpajibHUX
PIBHSIHb. ACUMIITOTUYHI METO/IN);

BU3HAYATH BJIACHI YacCTOTH 1 BJAcHI (OPMHU POCHOJAUICHUX CHCTEM
(Meton Penes 1 poqunni Mmetoau. Merop Pitiia. Meton Crogonu. Meton
by6HnoBa-I"ansopkina. 3B'si30k Mik Mmeromamu byOHoBa-lI'anpopkina i
Putma. 3acrocyBanusi metony byOnoBa-I'anbopkiHa 70 iHTErpambHUX
piBHsHB. Metop ['pammens).

3. [Iporpama HaBYAJBLHOI AUCHUILIIHI

1.

Ckiaadl MeXaHIuHl CHUCTEMH.  PIBHSHHS CKJIIQOHUX MEXaHIYHUX

CHUCTEM Ha MPUKJIAJl pyXy TBEPJOro Tijia 3 PIAMHOI 1 TBEPJAOIO Tija 3 MPY>KHUMHU
B1JICIKAMH 3 PiAUHOIO.

2.

Meronu 3BeneHHs TiOpuaHux piBHSIHE pyxy CMC (3BHuailHHX

nudepeHLiaTbHUX PIBHSIHHS PyXy TBEpJOro TUT Ta JUdeEepeHLiaIbHIX PIBHSIHHS B



YAaCTMHHUX TMOXIAHUX TPYKHOCTI 1 PIAUHU) B JIYWIbHY CHCTEMY 3BHYAHUX
nudepeHIiaaTbHUX PIBHIHB.

3. Marematnunuii ommc CKIaAHUX MexaHiyHUX cucteMm ([IpuHImn
["aminbToHa-OCTpOrpaschbKoro. Y3araidbHEHE XBWJIbOBE piBHSHHA. OrmnepaTropHa
3amnuc piBHIHB pyXy. CrieKTpajabHa TEOPisd CaMOCIPsHKEHUX JIIHIHHUX OIIepaTopiB B
r'JIbOEPTOBOMY IIPOCTOPI).

4, Meron Penes-Pitua-I'anbopkina (MeTon mnependauyBaHux (opm
KOJINBaHb ).
5. 3aranpHi BIaCTHBOCTI BIACHUX YACTOT 1 BIACHUX (POPM PO3MOIIICHUX

cucteM (PiBHAHHSA BUIBHHX KOJIMBaHb B omepatopHoi ¢opmi. Enepreruuni
n00yTKH. OpTOTOHANBHICTH BIaCHUX QOpM. 301KHICTh IO €HEPTreTUYHIM HOPMI).

6. Mopanpuuii anamiz (Po3knananus 3a BlacHUMHU (GOpMaMu KOJIHMBAHb.
BnactuBocTi 4acToT 1 (hOpPM KOJIUBAHB).

7. Mertox ckiHueHHUX eneMeHTiB. 3B'130k MCE 3 metonom Pitiia.

8. Criiikicte  crtamux pyxiB  ckiagaux cucteM (CTIAKICTE 1O

BIIHOIICHHIO JI0 YaCTUHW 3MIHHHMX. TeopeMH Mpo CTIMKICTh 1 HECTIMKOCTI.
3aBgaHHs MIHIMYMY JUISI TBEPJOTO Tijla 3 MOPOKHUHOIO, IO MICTUThH PIJAMHY.
[IpaBuno "Benukoi Bici").

Q. 3aranpHl PIBHSHHS PYyXy MPYXHOro Tita 3 piauHowo (JuHamiuni
BEJIMYMHU TIPYKHOTO TUTa 3 PIAUMHOI, CHJIM 1 MOMEHTHU. PIBHSHHS pyXxy
ne(opMoBaHOI CUCTEMU).

10. Bapiamiiini npuHIUON B Teopli BIACHUX KOJUBAaHb POCIOIIICHUX
cucteM (®opmyna Penes. OcHoBHMI BapiaumiiiHuii npuHUuM. Bapiamiiinui
npuHuun Penes 1 Kypanra).

11. CrpykTypa chnekTpa BJIAacHMX 4YacToT (JMCKpeTHHid, CyLUIbHHMH 1
3MIIIaHUN CIIeKTpU. Bu3HaueHHs BiacHUX 4actoT. TouHi meTtoau. MeToa Majnoro
napameTpa (Meton 30ypeHb). MeToj mMmociHigoBHUX HaOmmwKeHb. Meton Tteopil
JTHIAHUX THTErpaJbHUX PIBHSIHB. ACUMIITOTHYHI METOH).

12. Bwu3sHaueHHs BJACHHUX YacTOT 1 BIACHUX (POPM POCIIOIITICHUX CUCTEM
(Meton Penes 1 poaunni metomu. Meton Pitna. Meton Cromonu. Meton
by6HoBa-I'anbopkina. 3B'si30k Mk Meromamu byOHoBa-I'ampopkina 1 Puria.
3actocyBanHs MeTony byOHOBa-I'ambopkiHa 70 I1HTETpalbHUX pIBHSHL. MeTon
['pammens).

13.  VY3zaranmeHenns w™erony byOnoBa-I'ambopkina. Meton Bnacoa-
KantopoBuua. MeTron BHYTpIIIHBOI KOJOKaIii. 3B'SI30K METOAY BHYTPILIHBOI
KOJIOKaIlii 3 METO0M by6HoBa-I anbopkiHa. Meron MIHIMYMY
CEepPEAHBOKBAAPATUYHOT TOMUJIKA. METOJ JIWHAMIYHUX >KOPCTKOCTEH. 3B'S30K
MeToay nuHaMiuHuX xopctkocTeit 3 MCE. Meroa nuHaM1yHUX TOAATIMBOCTEN ).

14. JluHamiuHa CTIHKICTh po3nojauieHux cucteMm (BuUIbHI KOJMBaHHA
PO3IOIIJICHUX HEKOHCEPBATUBHUX CHCTEeM. Po3MmoiijeH] JUCHUITATHBHI CHUCTEMHU.
Meron HOpMallbHUX KOOpAMHAT. Meroa HOpMaabHHX KOoOopAauHAT. Meton
¢dyukionaniB JlsmyHnoBa. CpoIeHnit METO TOCIIIKEHHSI CTINKOCTI).



4. CTpyKTypa HaBYAJIbHOI JUCHMUILTIHA

Ha3zBa Temn

KinekicTh rognn

Ycnoro

Yy TOMY YMCJIi

Jlexuil

pakTuyni
3aHATTHA

XY

Camocriiina

PoGora

1

w

I

ol

1. Cximagai  MexaHiyHI  CHUCTEMHU.
PiBHAHHA CKIAOHMX MEXAHIYHUX CHCTEM
Ha TMPHUKJIAQAl pyxXy TBEpIOro Tida 3
PIAMHOIO 1 TBEPAOrO TiNla 3 TPYKHUMHU
B1JICIKAMU 3 PITUHOIO

2. Meronu 3BeJIeHHS TIOpPHIHUX PIBHSHb
pyxy CMC (3BHYaHUX
nudepeHIiaTbHUX PIBHSIHHS pyXy
TBEPAOrO TNl Ta IU(EpeHIATEHUX
PIBHSHHA B  YaCTMHHHX  ITOX1JHHUX
OPY)XKHOCTI 1 piIMHU) B  JYWIbHY
CHUCTEMYy 3BUYAHHHUX JH(EpeHIiaTbHUX
PIBHSIHb

3. Maremarnynuii OmHC  CKJIAJIHUX
MEXaHIYHUX CUCTEM (ITpuHnun
["aminbTOHA-OCTPOrpagCHKOro.
V3aranbHeHe XBUJIbOBE PIBHSIHHS.
OmnepatopHa 3amuc  pPIBHAHb  PYXY.
CrnekTpaiabHa TeoOpisi CaMOCHPSKEHUX
JIHIMHUX omepaTopiB B TUILOEPTOBOMY
IpOCTOPI)

4, Meton  Penes-Pirua-I'ansopkina
(meTon nepeadavyBaHUX dhopm
KOJIUBAHb).

5. 3aranbHi BIACTUBOCTI BIACHUX YacTOT
1 BIacHUX (OPM PO3TMOIITIEHUX CHUCTEM
(PiBHSHHST ~ BUIBHUX  KOJIMBaHb B
onepaTopHOi dbopmi. Eneprernuni
no0yTku.  OpTOTOHANBHICTH  BIIACHUX
dopM. 301KHICTP 1O eHEepreTHyHiN
HOpM1)

6. Monaneanii anam3 (Po3kmamanHs 3a
BJIACHUMHU ¢dbopmamu KOJIMBaHb.
BnactuBocTi 4acToT 1 popM KOJIMBaHb)

7. MeTo CKIHUEHHHUX €JIEMEHTIB. 3B'I130K
MCE 3 meronom Pitiia

8. CrifiKicTh CTamMX pPYXIB CKIAJAHUX
cucteM (CTIMKICTh MO BiHOUIEHHIO 10
qacTUHM  3MiHHUX. Teopemu  mpo
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CTIMKICTL 1 HECTIMKOCTI. 3aBmaHHS
MIHIMyMYy JJI8  TBEpAOro Tijma 3
MOPOKHUHOIO, MO0 MICTHTh  DiIUHY.
ITpaBumo "Benukoi Bici"

9. 3aranbHi pIBHAHHS PYyXy HPYKHOTO
Tina 3 piguHOIO (JlMHAMIUHI BETUYMHU
OPY)KHOTO TiNa 3 pIOUHOIO, CHWIH 1
MOMeHTH. PiBHSHHS pyXy nedhopMoBaHOI
CUCTEMH)

10. Bapiamiiini npuHOHOHM B TeOpii
BJIACHUX KOJIUBaHb  POCIOJAIICHUX
cucteM (®opmyna Penes. OcHoBHMI
BapiauifiHuii mpuHmMn.  Bapiaunidnuit
npunnun Penes 1 Kypanra)

11. CTpyKTypa CIEKTpa BIIACHUX YacTOT
(duckpetHuii, CyuiapHUN 1 3MiMIAHUN
CHeKTpH. BU3HAYCHHS BJIACHUX YaCTOT.
Touni METOJIH. Meton MaJjIoro
napamerpa (Merox 30ypeHs). Merton
MOCJIIIOBHUX HAOIMKeHb. MeTon Teopil
THITHAX IHTETpaTbHUX PIBHSHB.
ACHMIOTOTHYHI METOIH).

10

12. Bwu3HayeHHS BJIACHUX YacToT 1
BIacHUX (OPM POCHOIUICHHX CHCTEM
(Meton Penest i ponunHi MeToaun. Meton
Pirma. Merox  Cromonu.  Mertoa
byO6noBa-I'anpopkina.  3B'SI30K Mk
meTogamu byOHoBa-I'anbopkina i Putma.
3acToCcyBaHHS METOly by6noBa-
["anpopkiHa 10 1HTETpajbHUX PIBHSHB.
Meton I'pammerns).

10

13. V3zaraneHenHs wmerony byOHnoBa-
["anpopkina. Meron Biacosa-
KantopoBuua. Metoax  BHYTPILIHBOI
KoJIOKallii. 3B'SI30K METOAY BHYTPIIIHbOI
KoJoKalii 3  MerogoM  byOHoBa-
["anpopkiHa. Meron MIHIMyMY
CEpEeIHbOKBAPATUYHOI TIOMUWIKH. MeTon
JUHAMIYHUX  KOPCTKOCTEH.  3B'I30K
METOAYy JMHAMIUYHUX JKOPCTKOCTEH 3
MCE. MeTton JIUHAMIYHUAX
MOATIMBOCTEN)

10

14. JlunamigHa CTIHKICTh PO3MOIIICHUX
CUCTEM (BinpHI KOJIMBAHHS
PO3MOAICHUX HEKOHCEPBATHUBHUX
CHCTEM. Posnmomineni  AUCHIATHBHI
CHUCTEMU. Meron HOPMaJIbHUX
KOOpJMHAT. MeTtop HOpPMaTbHHUX
KOOpJIMHAT. Meron ¢byHKIIOHATIB
JIanmyHoBa. Cnpomienuit METOJI
JTOCJTIJDKEHHS CTIMKOCTI)

10

Ycbporo roqu

120

28

28

64
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5. TeMu MpPaKTHYHHUX 3AHATH

Ha3zBa Temn

KiabkicThb
roIuH

Cxiagai MexaHi4HI CHUCTeMH.  PiBHSHHSA CKJIQJIHUX MEXaHIYHUX
CHUCTEM Ha MPUKIIAJl pyXy TBEPJOro Tijia 3 PIAMHOIO 1 TBEPAOTO Tija 3
IPY>KHUMH BiICIKAMH 3 PiTUHOIO

2

Metoau 3BeaeHHS TiOpUIHHX PIBHAHB PyXy CKJIQJHUX MEXaHIYHUX
cucTeM (3BHYaliHUX AUQEPEHIIATBHUX PIBHSAHHS PyXy TBEPAOrO Tiji
Ta IudepeHiabHIX PIBHSAHHSA B YaCTHHHUX IMOXITHHUX TMPYXKHOCTI 1
PIIWHHN) B JTIYWIBHY CUCTEMY 3BUYAHHUX TU(EPEHIIAIBHUX PIBHIHB

Marematnunuii ommc CKiIagHUX MexaHiuHuX cucteM (IIpuHnmn
IaminbroHa-OCTpOrpaaCchKoro. Y3araJlbHEHE XBUJIHOBE PIBHSHHSL.
OmneparopHa  3anuc  piBHAHb  pyxy. ChekrpaibHa  Teopis
CaMOCTIPSDKEHUX JIHIMHUX ONlepaTopiB B riIbOEPTOBOMY IIPOCTOPI)

Merton Penes-Pitna-I'anpopkina (Meron mnependadyBaHux ¢Gopm
KOJIUBAHb).

3aranpHi BJIaCTUBOCTI BJIACHUX YaCTOT 1 BIACHUX (POPM PO3MOALIICHUX
cucteM (PiBHSHHA BiNBHUX KOJIMBaHbL B omepaTopHOi (dopmi.
Eneprernuni no0ytku. OpTOroHaJIBHICTh BIACHUX (GOpM. 301KHICTH
110 CHEPreTUYHINA HOPMI)

Mopnaneauii anamiz (Po3knananas 3a BiIacHUMU (OpMaMH KOJUBAHb.
BnactuBocti yacToT i popM KOJTMBAHB )

Meron ckinueHHux ejieMenTiB. 3B'130xk MCE 3 MeTonom Pitia

CriliKicTh cTanux pyxiB ckiagHux cucteM (CTIHKICTh MO BIJHOLICHHIO
JI0 YaCTUHU 3MiHHUX. Teopemu mpo CTIMKICTh 1 HECTIUKOCTI. 3aBAaHHA
MIHIMyMY JAJisi TBEPAOro TUIa 3 MOPOXKHUHOIO, IO MICTUThH PIAUHY.
ITpaBuso "Benukoi Bici")

3aranbHl PIBHSAHHSA pyXy MpYXHOro Tuta 3 piguHowo (AuHamMiuHi
BEJIMYMHM MPY>KHOTO TiJIa 3 PIAUHOIO, CUJIM 1 MOMEHTHU. PiBHAHHS pyXy
nehOopMOBaHOI CHCTEMM)

10

BapianiiiHi npuHIMIM B Teopil BJACHUX KOJMBAaHb POCIOAUICHUX
cucteM (®opmyna Penes. OcHOBHMI BaplalliiHUN  TPUHITHUIIL.
Bapiauiiinuit npuauun Penes 1 Kypanra)

11

CtpykTypa cmnekTpa BiIacHUX dYacToT (JMCKpeTHMid, CYIITbHUMA 1
3MIIIAHUKA CHEKTpH. Bu3HaueHHs BIIACHUX YacTOT. TOYHI METOH.
Meton manoro mapameTpa (Mmeroa 30ypeHb). Meroa mMOCHIOBHHUX
HaOJIMKCHB ).

12

Bu3HnaueHHs1 BIacCHUX YacTOT 1 BJIACHUX (POPM POCTIOIIICHUX CHCTEM
(Meton Penest i poaunni meroau. Meron Pituna. Meron Cromomm.
Meton byOHoBa-I'anbopkina. 3B's130k Mk wMerogamu byOHOBa-
I"anpopkina 1 Putna).

13

V3araneHenns wmetony byOnoBa-I'ambopkina. Meronq Bmacosa-
KantopoBuya. Meroa BHYTpIIIHBOT KOJMOKalii. 3B'S30K METOAY
BHYTPIIIHKOI Kojokamii 3 wmetomom byOHoBa-I'anpopkina. Meron
MIHIMyMYy CEpeIHbOKBAJPATUYHOI TOMUIKHA. MeToa JMHAMIYHUX
YKOPCTKOCTEH)
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Ne KinbkicTs
Ha3ssa Temu
3/m rOANH

14 | JlunamiyHa CTiWKICTh po3mofileHnx cucteMm (BinpHI KonMBaHHSA
PO3MOAICHNX HEKOHCEPBATUBHHUX CHUCTeM. Po3mojisieHi AWCUNATHUBHI 5
cucreMd. MeToJl HOpMaJbHUX KoOpauHAT. Metox (yHKIIOHATIB
JlsmyHOBA)

Pazom 28
6. Temu a1 camocTiiiHOI podoTH
Ne KisabkicTb
Ha3ssa Tremu
3/m TOAMH

1 | PiBHAHHS CKIAQAHUX MEXaHIYHHUX CHUCTEM Ha MPHUKJIAIl PyXy TBEpPIOTO 4
TiJa 3 PIAMHOIO 1 TBEPJOTO TiJIa 3 IPYKHUMH BiJICIKAMH 3 PiAWHOIO

2 Metonu 3BeeHHS TIOPUOHUX PIBHSAHb PYXY CKIQAHMX MEXaHIYHHX 4
CHCTEM B JIIYMIIbHY CHCTEMY 3BUYAHHUX TU(EepEHIIaTbHIX PIBHIHB

3 | MarematnyHuif ommc ckiaaaHUX MexaHiuHux cucteM (ITpunuun
IaminbroHa-OCTpOrpaachkoro. Y3araJlbHEHE XBUJIBOBE PIBHSHHSL. 4
OmneparopHa  3anuc  piBHAHb  pyxy. ChekTpanbHa  Teopis
CaMOCTIPSDKEHUX JIHIHUX ONepaTopiB B rIbOEPTOBOMY MPOCTOPI)

4 | Meron Penes-Pirna-I'anbopkina (Metox mnepenbauyBanux (opm 4
KOJIUBAHb).

5 | 3aranpHi BTacTUBOCTI BIACHHUX YAacTOT 1 BIACHUX (DOPM PO3IOAITICHUX
cucteM (PiBHSHHA BUIBHHUX KOJHMBaHb B oOIllepaTopHOi (opmi. 4
Enepretnuni 100ytku. OpTOroHaNbHICTh BiIAacHUX (opM. 301KHICTD
110 EHEPreTUYHIH HOpMI)

6 | Mopmanbpamii anani3z (Po3kimaganHs 3a BIacHUMHU (popMamM¥ KOJIHMBAHb. 4
BrnactuBocti 4acToT 1 popM KOJIHMBaHB)

7 Meron ckinuenaux eieMenTiB. 3B'130k MCE 3 meTomom Pitma 4

8 [ CriiixicTp cranmux pyxiB ckiaagHux cucteM (CTIHKICTh 1O BiJHOIICHHIO
710 YaCTUHU 3MiHHUX. TeopeMu npo CTIMKICTb 1 HeCTiiKoCTI. 3aBaHHA 4
MIHIMYMY JJIsi TBEPJOTO TiJla 3 TOPOXHHUHOK, IO MICTHUTBH PiAMHY.

ITpaBuso "Benukoi Bici")

9 [3arampHi piBHAHHSA pyXy MNPYXHOTO Tina 3 piauHoro (AuHamiuHi
BEJIMYMHM MPY>KHOTO TiJIa 3 PIIUHOI0, CHJIM 1 MOMEHTHU. PiBHSHHS pyxy 4
ne(hOpMOBAHOT CHCTEMM)

10 | BapiamiiiHi TpHHIUOHA B Teopii BIACHUX KOJHMBAHb POCHOJIICHUX
cucreM (®Popmyna Penes. OcHoBHMIA BapialifHUN  TPUHIMIL. 4
Bapiamiitauit npuammn Penes 1 Kypanra)

11 | CtpykTypa cmekTpa BiacHMX dYacToT (JuckpeTHui, CyminbHHIA i
3MIIIaHUN CHEKTpu. Bu3Ha4YeHHS BIaCHUX YacTOT. TOYHI METONH.

Meton manoro mapameTpa (Mmeroa 30ypeHb). MeToa MOCHiJOBHHX 6
HaOmmxeHb. Meron Teopii JIHIMHMX  IHTErpaJIbHUX  PIBHSHb.
ACHMITOTHYHI METOJIH ).

12 | Bu3HayeHHs1 BIACHUX YacCTOT 1 BIACHUX (DOPM POCHOJUIEHUX CUCTEM
(Meton Penest 1 pomunani merogu. Meton Pitma. Merox Cromonm.

Meton byOnoBa-I'ambopkina. 3B's130k MK Meronamu byOHOBa- 6

lanpopkina 1 Putma. 3actocyBanHs metony byoHoBa-I'ampopkina a0
iHTerpaibHUX piBHSAHB. Metoa ['pammens).
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Ne KinbkicTs
Ha3Ba Tremu

3/m rOANH

13 | V3aranpHenHs wmeroxy byOnoBa-l'anbopkina. Meron Bracoa-
KanTopoBnua. MeTton BHYTpINIHBOI KOJIOKaIii. 3B'I30K METOMY
BHYTpIIIHBOI KoJoKauii 3 wmeromom byOnoBa-I'anpopkina. Metoa 6
MIHIMyMY CEpeJHbOKBAJPAaTUYHOI TOMUIKUA. MeTol IWHaMIYHUX
KOPCTKOCTEH. 3B'I30K MeTomy auHamiuHux xopctkocteir 3 MCE.
MeToa TMHAMIYHHUX TTOIATIUBOCTEN)

14 | lunamigHa CTIWKICTH po3mojauieHMX cucteM (BinbHI KOIMBaHHS
PO3MOAICHNX HEKOHCEPBATUBHHUX CHCTeM. Po3mojijieHi AuCUIaTUBHI
cucteMu. Meron HOpPM@IBHUX KOOpAMHAT. MeTon HOPMalbHHUX 6
koopauHat. Meton dyHKkmioHaniB JlsamyHoBa. CHpomieHHi MeETo[
JOCJIJKEHHS CTIMKOCTI)

Pazom 64
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7. MeToan HABYAHHSA

[Ipy BuKIagaHHI HABYAJbHOI JUCHUIUIIHK «BUOIPKOBI po3aiid MEXaHIKU
CYLIJIBHOTO CEpPEeIOBUINAa» BUKOPHUCTOBYIOTHCSA TaKi METOAW HABUYaHHS: METO]I
POOJIEMHOTO HAaBYaHHS, €BPUCTUYHE HAaBUAHHS, MOJYJIbHO-PEHTHHIOBA CHCTEMA

HaBYaHHS.
8. MeToa1 KOHTPOJIIO

BukopucToBYHOTHCSI HACTYIHI METOAH KOHTPOJIIO:
1. IToTOYHUI KOHTPOJIb 3HAHB:
- YCHE OTMTYBaHHS,
- BUKOHAHHS TPAKTUIHUX POOIT;
- TECTYBaHHS;
- BUKOHAHHS JJOCIIITHUIIBKUX 3aBJaHb.
2. [limcymMKoBUi1 KOHTPOJIb 3HaHb (ICTIHT):
- MJICYMKOBHM TecT a0 eK3aMeHalliiHi O1J1eTH.

9. KpuTepii OLliHIOBaHHS Pe3yJIbTATIB HABYAHHS

Po3noain 6aJiB, AKi 0OTpUMY€ acipanT
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[IIxana oniHIOBAHHSA

Cyma 6aJriB 3a Bcj Ouninka 32 HAIIOHAJILHOIO LIIKAJI0I0
BH/IA HABYAJIBbHOI
NiSIJILHOCTI AJIS icnuTy
BIIMIHHO» - 3700yBay MOBHO 1 BCEOIYHO PO3KPHUBAE MUTAHHS
90-100 TEMH, BIJIbHO OIEPY€E MOHATTSAMH 1 TEPMIHOJIOTIE0, IEMOHCTPYE

IJIMOOKI 3HAHHS JDKEpeJ, Ma€ BJIACHY TOYKY 30py CTOCOBHO
BIJIMTOBITHOT TEMH 1 MOKE apTYMEHTOBAHO 11 IOBOJIUTH

«mo0pe» - 3arajoM piBeHb 3HAHb 3100yBaviB BiJIOBiTa€E
7589 BHKJIAJICHOMY BHIIIE, ajJi¢ MAIOTh MICIC JEAKI YIYIIECHHS IPH
) BUKOHAHHI  3aBJaHb,  OOIPYHTYBaHHA  HETOYHI,  He
I TBEPKYIOTHCS JJOCTATHRO OOTPYHTOBAHUMHU JIOKA3aMHU
«3JI0BUTBHO» - 3700yBad PO3KPUB THUTAHHS, B 3arajJbHUX
60-74 pucax, po3yMie iX CyTb, HAMara€TbCs pOOUTH BUCHOBKH, alie
) Opu  I[bOMY TMPHUIIYCKAETHCA TPYOMX TIOMHJIOK, Marepial
BHUKJIAJA€ HEJOrIYHO 1 HE CAMOCTIIHO

«HE33JIOBUTHPHO» - 3 MOJKJIMBICTIO IOBTOPHOTO CKJIAJaHHS,
35.59 3100yBa4 He B 3M031 JJaTH BiAMOBI/Ib HA IOCTABIICHE 3aTUTAHHS
) abo BIAMOBiOs HEMpaBWIbHA, HE PO3YMi€ CyTi NHUTaHHS, HE
MOJK€ 3pOOHTH BUCHOBKH

0-34 HE3aJI0BLILHO» - 3 OOOB’SI3KOBMM IIOBTOPHHM BHBYCHHSIM
JUCLIUILTIHA

10. OpieHTOBHM MEepeTiK MUTAHb 0 MiACYMKOBOT0 KOHTPO.IIO (icuTy)

1. CxnamHil MexaHIuHl CUCTEMH. PIBHSIHHSA CKJIAJIHUX MEXaHIYHUX CHCTEM Ha
NPUKIAAl pyXy TBEPAOTrO Tija 3 PIAMHOIO 1 TBEPAOTO Tija 3 MPYKHUMU
B1JICIKAMH 3 PiIUHOIO.

2. Meronu 3BeneHHs TiOpugHux piBHSIHL pyxy CMC (3BUuaiiHUX
nudepeHIiaIbHUX PIBHAHHS PYXy TBEPAOTO Til Ta qudepeHIliaIbHuX PIBHIHHS B
YAaCTUHHUX MOXIJHUX MPYKHOCTI 1 PIIMHU) B JIYWIbHY CHUCTEMY 3BUYAHUX
nudepeHiaIbHUX PIBHIHb.

3. MaremMatnyHuil onMc CckiIagHUX MexaHlyHux cucteM (I[IpuHnun
["aminpTOoHA-OCTpPOTrpaChbKOTO. Y3arajibHEeHE XBWJIbOBE pIBHSIHHA. OmnepaTopHa
3anuc piBHAHB pyxy. CHekTpanbHa Teopis CaMOCHPsHKEHUX JITHIMHUX ONIEpPaTOpPIB B
T'JILOEPTOBOMY TIPOCTOPI).

4. Meron Penes-Pitna-T'ansopkina (meton mnependadyBaHux (opm
KOJIMBaHb).
5. 3aranpHl BIIACTUBOCTI BJIACHUX YACTOT 1 BIAaCHUX (POPM PO3MOAIICHUX

cucteM (PiBHAHHS BUIBHMX KOJWMBaHb B omnepaTopHoi ¢opmi. Eneprernyni
n00yTkHu. OpTOrOHANBHICTH BIaCHUX (PopM. 3015KHICTh 110 CHEPTEeTUYHIN HOPMI).

6. Mopanbuuii ananiz (Po3knaganus 3a BracHUMEU (OpMamMu KOJTHBAHb.
BnactuBocTi 9acToT 1 hOpM KOJIUBAHB).

7. Meton ckiHueHHuX enemeHTiB. 3B'130k MCE 3 metonom Pitma.
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8.  Crilikictp cTtanux pyxiB ckiagHux cucteM  (CTiMKICTE 1O
BIIHOIICHHIO JI0 YaCTUHU 3MIHHMX. TeopeMH Mpo CTIMKICTh 1 HECTIMKOCTI.
3aBgaHHs MIHIMYMY JUIsl TBEPJOIO Tijla 3 MOPOKHUHOIO, IO MICTUThH PIJAHHY.
[IpaBwito "Benukoi Bici").

Q. 3aranpHl PIBHSHHS PYyXy MNPYXHOro Tina 3 piguHoio (JuHamiuHi
BEJIMYMHKU TIPY)KHOTO Tila 3 PIJAUHOIO, CHJIM 1 MOMEHTU. PiBHSHHSA pyXy
neopMoBaHOi CUCTEMU).

10. Bapiamiiini npuHOMON B TeOpii BIACHUX KOJMBAHb PO3MOAIICHUX
cuctem (Dopmyna Penes. OcHoBHuUIl BapiamiiiHuii npuHuumn. Bapiamiiiauii
npuHiun Penes 1 Kypanra).

11. CrpykTypa crmekTtpa BiIacHUX dYacToT (MCKpeTHUH, CYIIIBHHH 1
3MilIaHuil criekTpu. BuznaueHHs BnacHux yactoT. Touni metoau. Merton manoro
napamerpa (meron 30ypeHb). MeToj MOCiIOBHUX HaOauwxkeHb. Meroa Teopii
JTHIAHUX THTETpaIbHUX PIBHSIHB. ACUMITOTUYHI METO/IH).

12. Bwu3HaueHHs BJIACHHX YaCTOT 1 BIACHUX (HOPM PO3MOJIICHUX CHUCTEM
(Meton Penes 1 poaunni metomu. Meton Pitna. Meton Cromonu. Meton
by6noBa-I'anbopkina. 3B'si30k Mk Merogamu byOHoBa-I'ampopkina 1 Purna.
3actocyBanHs MeTony byOHOBa-I'ambopkiHa A0 IHTETpaJIbHUX PIBHSIHB. MeTon
['pammens).

13.  VY3zarampHenns w™etony byOnoBa-I'anmbopkina. Meton Bracosa-
KantopoBuua. MeTon BHYTpIIIHBOI KOJOKalii. 3B'SI30K METOAY BHYTPIIIHBOT
KOJIOKaIlii 3 METO0M byOHoBa-I anbopkiHa. Meron MIHIMYMY
CEepPEAHBOKBAAPATUYHOI MOMWIKKA. MeETOJ JIUHAMIYHUX JKOPCTKOCTEH. 3B'S30K
MeToay nuHamiuyHuX sxopctkocTedt 3 MCE. Metoa AmHaMiuHKMX MOJAATIMBOCTEN).

14. JluHamiuHa CTIMKICTb poO3MOAUIEHUX cucteM (BilbHI KOJMBaHHA
PO3MOIJICHUX HEKOHCEPBATUBHUX CHUCTEeM. Po3MojiieH! MUCUMIATHUBHI CUCTEMHU.
Meton HOpManbHUX KoopauHat. Meton dyHkiionaniB Jlsmynosa. CrpoineHuii
METOJ JOCIIIPKSHHS CTIHKOCTI).
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