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BCTYII

HaBuanbHuit noCiOHUK NMPU3HAYEHUMN JIJIs1 CAMOCTINHOT poOOTH CTYACHTIB MPU
BUBYECHHI quCHUIUTIHU «OTmip MaTepiaaiB».

B HbOMy MICTUTBCA 3MICT TEOPETUYHOrO MaTepiany, TeMaTHhka
MPAKTUYHUX 3aHATh, 1a00PATOPHUX POOIT Ta pO3paxyHKOBO-TpadiyHUX 3aBAaHb 3
pEeKOMEHJAIIsIMU 11010 iX BUKOHaHHA. HaBeaeHi 3agadi 10 caMOCTIHHOT poOOTH
CTYJI€HTIB, MUTAHHA JI0 €K3aMEHIB 1 CIUCOK PEKOMEH0BAHOI JITEPATYPH.

[{i BKa3iBKM 3MEHIIaThb HENPOAYKTHMBHUM 4Yac CTYIEHTIB Ha TMONIYK
iHbopMaIllli Mpu MIATOTOBLI A0 JIEKIiH, Ja00OpaTOPHUX 1 MPAKTHUYHUX 3aHSITH,
JIOTIOMO>KYTb TIPH MIJATOTOBII JO €K3aMEHIB.

1 Ob €M KYPCY TA BUJIU KOHTPOJIIO

3riiHo 3 y40O0BHM IIJITAaHOM PO3MOJLI BHUAIB 3aHSATh HABEJIECHO B TaOmuil 1.
3araneHui 00 €M Kypey - 216 roauH.

Tabmuis 1
Buam 3ausarTe Ta CemecTp Ycboro 3a
KOHTPOJII0 OcinHii Becusinmii y400BHii piK

Jlexii 34 34 68
[IpakTuyHi 3aHATTA 26 26 52
JlaGoparopni podoTu 8 8 16
CawmocriitHa poOoTa 40 40 80
Ex3amen + + 2
KoHTponbHi podoTn 3 2 5
Po3paxyHkoBo-rpadivni 3 3 6

3aBJIaHHS

2. 3MICT JIEKIII

2.1  OcinHniii cemecTp

Jlexyia 1. Bcrynna nekuid. 3aBaaHHs Kypcy «Omip marepiaiiB», OCHOBHI
eTald PO3BUTKY. 3B 30K KypCy 3 3arajbHOHAYKOBHMH Ta CIEI[IaIbHUMH
AMCUUIUTIHAME. PeanbHuii 00 €KT 1 po3paxyHkoBa cxema. Cwid 30BHIIIHI Ta
BHYTpilHI. Metoa nepepi3iB. Hanpy:xeHHst moBH1, HOpMaJbH1 i JOTUYHI.

Jlexyia 2. Po3TsaraHHs 1 CTUCKAaHHS CTPWXKHIB. [IOHATTA mpo po3TAraHHA 1
ctuckanHda. [loOynoBa emtop NOB3IOBXKHIX cuil. HampyxkeHHS B NomepeyHUxX

nepepizax. 3akoH ['yka, xoediuient Ilyaccona. Jliarpama po3TsraHHsi CTajeBOrO



3paska. JlomycTuMi HampyXeHHS MPU PO3TATAHHI-CTHCKAHHI. YMOBa MILHOCTI MPHU
PO3TSATaHHI.

Jlexyia 3. CtaTMyHO HEBHU3HAYYBaH1 3aJlayl Ha PO3TATaHHS Ta CTUCKAHHS.
[loHsaTTss Tpo CTaTUYHO HEBU3HAUYBAaHI CHCTEMH, CTYIIHb  CTaTUYHOI
HeBHU3HaueHOCTI. [ImaH po3paxyHKy CTaTMYHO HEBU3HAuyBaHMX cucteM. [lpuknan
po3paxyHKy. BIulMB HETOYHOCTI BHMIOTOBJIEHHS Ha 3yCWJUIAI B CTaTUYHO
HEBHU3HAUYYBAHUX CHUCTeMaX. BU3HaUeHHS 3yCWJIb 1 HAlPY>KEHb, SIKI BUHUKAIOTh BiJ
111 TeMrepatypu.

Jlexyia 4. Emniopu BHYTPIIHIX 3yCHJIb JJIsl CTPHXKHEBUX cucTeM. [loHATTA
npo Oanku, BUAM iX onop. BuzHaueHHs BeJIMUMH BHYTPILIHIX 3YCUJIb B IOMEPEYHUX
nepepizax. [IpaBuio 3HaKiB, MpUKIaAM NOOYIOBH €MIOp MNOMEPEYHUX CHII Ta
3TUHAJIBHUX MOMEHTIB JIJIsl OaJOK.

Jexyis 5. JludepeHiiiiai 3aqeHOCTI M) IHTEHCUBHICTIO HaBaHTa)KCHHS,
MOMEPEYHOI0 CHJIOK Ta 3TUHAJIBHUM MOMEHTOM. AHaNi3 IUX 3aJeKHOCTEH.
[IpaBuna KOHTPOJIO TOOYAOBH €MIOP BHYTPIIHIX 3ycuib. OCHOBHI 3aKOHOMIPHOCTI
€MIOp B 3JIEKHOCTI BiJl 30BHIINIHHOTO HaBaHTaxeHHs.. [Ipuknan moOyaoBu emtop
BHYTPIIIHIX 3yCHJIb AJi 0aJOK.

Jlexyia 6. ['eomeTpuyH1 XapaKTEPUCTUKU MOMEPEUYHUX MEPEPi3iB CTPUIKHIB.
[ToHATTS PO CTATUYHHUIN MOMEHT Iuioii. [looKeHHsT IEHTPY Baru JJis CKJIaIHOTO
nepepizy. MoMenTH iHepiii. 3B SI30K MK OChOBUMH Ta IMOJISIPHUM MOMEHTaMHU
iHep1ii. MoMeHTH 1HepIlii npocTuX nepepiziB. MOMEHTH 1HepIii BIAHOCHO OCeH, sKi
napajieJibH1 HEHTPaJIbHUM. 3aJIeKHOCT1 MI>K MOMEHTAMH 1HEpIIii Mpu MOBOPOTI OCEH.
[ToHATTS TPO TOJOBHI LEHTpaJIbHI OC1 Ta TOJOBHI MOMEHTH 1HepIlii. BusHaueHHs
MOJIOKEHHS TOJIOBHUX LEHTPAIbHUX OCEH 1 BEIMUMHU FOJIOBHUX MOMEHTIB 1HEPIIi.

Jlexyia 7.  OcHOBM Teopii HampyX eHOTo Ta Je(OpMOBAHOTO CTaHYy.
Hanpy>keHHs Ha MOXWJICHHUX IUIOIIAJIKaX MpU po3TAraHHI-CTUCKaHHI. [IoHATTA mpo
TOJIOBHI TUIOIIAJKHU Ta TOJOBHI HampykeHHs. Buan Hanpyxkenux craniB. [lnockuit
HanpyxeHuit ctaH. [Ipsima Ta 380poTHa 3a1ayi. [1on0keHHS TOJTOBHUX MIOMIAOK.

Jlexyia 8. O0 eMHwMii HanpyXeHUH cTaH. HopMasbHi Ta TOTUYHI HATIPYKCHHS
Ha MOXWJICHUX IUIOUIaJKax MpHu 00’ eMHOMY HampykeHoMmy ctaHi. [edopmarnii npu
00 €eMHOMY HaIlPY)KCHOMY CTaHi. Y3arajibHeHul 3akoH ['yka.

Jlexyia 9. I'imore3n minHocTi. OOIPyHTYBaHHS HEOOXITHOCTI 3aCTOCYBaHHS
teopiit mirHocTi. Teopii minHocTi 1-4 Ta Teopis Mopa. 3cyB. Uuctuii 3cyB. 3akoH
['yka mpu 3cyBi. YMOBU MILHOCTI Ha 3pi3 1 3MHUHaHHSA. Po3paxyHOk OO0JTOBHX,
KJICTIaJIbHUX Ta 3BAPHUX 3 €THAHb.

Jlexyia 10. KpydeHHs BaiiB Kpyrjoro mornepeyHoro nepepizy. Buznauenus
Halpy>keHb B JOBUIbHIA Toulll mepepidy, 3akoH ['yka. YMoBa MIIIHOCTI Mpu
KpY4Y€HHI. AHali3 pyiHYBaHHS MIPU KPYUYEHHI. Y MOBA KOPCTKOCTI IPU KPYUEHHI.

Jlekyis 11. Uncrte 3ruHaHHA. 3aJC)KHICTP MDK 3THMHAJILHUM MOMCHTOM Ta
KPUBU3HOIO HEUTpaNbHOI OC1 3ICHYTOrO0 CTPWXKHS TMPU YUCTOMY 3THUHAHHI.
BusHnaueHHs HampyXeHb B JIOBUIBHIA TOYIll TMOIMEPEYHOTO IMepepizy. YMoBa
MIIHOCTI MpU 3TUHAHHI.

Jlexyia 12. TIoHATTS mpo monepevHe 3ruHaHHsA. PO3MOBCIOIKEHHS BUCHOBKIB
YUCTOIO0 3TMHAHHA Ha TMONEpeYyHe 3ruHaHHA. JIOTUYHI HaNpyXeHHS Mpu
NONIEPEYHOMY 3rMHaHHI CTpwkHIB (hopmyna JKypaBcbkoro). PospaxyHok Ha
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MIIHICTh NPU 3TMHaHHI. BU3HayeHHS MaKCUMalbHMX HOPMAJIbHMX Ta JOTUYHUX
HarnpykeHb. [IoBHA mepeBipka MILTHOCTI OAJKH.

Jlexyia 13. Jlepopmarii 6anok npu 3ruHaHHi. [IOHATTS Mpo MPOrMH Ta KyT
MOBOPOTY, 3B 530K MbK HMMHU. TodyHe Ta HaOmwkeHe AudepeHIianbHi PIBHAHHSI
npy>KHOT JiHIT 6anku. BuzHaueHHs nepemilleHb 0aiok MeToloM 0e3nocepeHbOro
IHTETpyBaHHs MpY>KHOi JiH11. [Ipuknan BU3HaYEHHS IEPEMIILIEHb.

Jlexyis 14. BuzHaueHHS TIepeMillleHb OajJoK 3a JOMOMOrOK METo/aa
MoYaTkoBUX NapameTpiB. Ojep:kaHHA YHIBEPCAJIBHOIO PIBHSHHSA MPYXKHOI JIHII.
['panu4H1 yMOBU JJIs pi3HUX BUIB 3aKpirieHHs 0anok. [lociiIoBHICT, BUSHAUCHHS
nepeMillleHHsT OaJlok 3a JOMOMOTOI0 YHIBEPCAJIBbHOTO PIBHAHHS MPYXKHOI JIHII.
IIpuknan po3paxyHKy.

Jexyis 15. Cxnaguuii omip. [ToHATTS npo ckimaaHuil omip. 3araibHUNA METOT
BU3HAUYEHHS HaNpy>KeHb Ta jaepopMaliil MNpu OJHOYACHIM il PIZHOMAHITHUX
HAaBaHTaXXE€Hb HAa OCHOBI MpUHUUNY cynepno3uiii. CkiagHe Ta Koce 3rHHaHHS.
BusHnaueHHs HamnpyxeHb. YMOBa MIITHOCTI JUIsi OICHMETPUYHOIO Iepepizy 3
BUCTYNAIOYMMU KyTaMu. Bu3HaueHHs MOJ0XKEHHSI HEUTPaIbHOT OC1 JIsl TOBLIHLHOTO
nepepizy. BuzHaueHHs nepemilieHb Npu CKJIaTHOMY 3TMHAHHI.

Jlexyia 16. CkiagHe 3ruHaHHS 3 pPO3TATaHHSAM. BH3HAueHHS HaNpy>KeHb.
YMoBa MilHOCTI AJis OICUMETPUYHOTO TMepepidy 3 BHUCTYMAIOUUMH KyTaMHU.
[lo3anieHTpoBe po3TAraHHS Ta CTUCKaHHs. [lonokeHHs HeWTpanabHOI OCl ISt
JOBUIBHOIO Tepepi3y. YMOBa MIITHOCTI.

3ruHaHHg 3 KPYYEeHHSIM BajiB KpYIJIoro mnomnepedyHoro nepepizy. [loOynosa
eMIop KPYMHUX Ta 3TMHAIbHUX MOMEHTIB. Bu3HaueHHs1 HeOe3neuHoi TOYKH. Y MOBa
MIIHOCTI TpU 3TUHAHHI 3 KpydeHHsSM. [lOoCiiOBHICTh pO3paxyHKy Bajla MpHU
3TMHAHHI 3 KPYYEHHSIM.

Jlexyia 17. ToBctocTiHHI HMIIHIAPU. [IOHATTS PO TOBCTOCTIHHI LMJIHIPH.
Judepeniianbae piBHSIHHSA piBHOBaru. PiBHSHHS CyMicHOCTI aedopmarltiii. 3B 5130k
MDK HamnpyXeHHsMu 1 aedopmaiisimu. Cuntesyroue nudepeHuianbHe pIBHSIHHS.
[lepemimieHHss Ta HampyXeHHS B TOBCTOCTIHHOMY muwimiHapi. [uminap,
HABaHTAXXEHUU BHYTPIIIHIM a00 30BHIMIHIM TUCKOM. HampykeHHs npu mocaaii
JIBOX UMJIIHAPIB 3 3aIaHUM HATATOM.

2.2 Becusinumii cemecTp

Jlexyia 1. TloteHuianbHa eHepris aegopmaiii. [IoHATTS npo MOTEHIIANTBHY
eneprito. [loTeHuianpHa e€Hepris [JJs YacTKOBUX BHIIQJIKIB HABAHTAXKEHHS:
pO3TSATaHHs, 3CYBY, KpydeHHs, 3ruHaHHs. [loTeHlianbHa eHeprii B 3araJbHOMY
BUIAJKY HaBaHTaxeHHA. [Ipuknan BU3HaueHHs MOTeHIlanbHOi eHeprii. Teopema
Kactumniasno.

Jlexyia 2. EHepreTnuHi METOJM BHU3HAYEHHs mepeMilleHb. [HTerpan Mopa,
HOro yHiBepCaJbHICTh 1 MOXIUBOCTI. [lOCHiOBHICT BU3HAUEHHS MEpPEMILIEHb 3a
J0TIOMOT 010 1HTerpaiia Mopa. YucenbHi METOAM MOro BU3HAYECHHS.

Jlexyia 3. Po3paxyHOK CTaTUYHO HEBU3HAUYBAaHUX CTPHIKHEBUX CHCTEM
MeronoM cuil. [IOHATTA Tpo CTaTMYHO HEBU3HAUYBAaHI CUCTEMH, CTYIIHb iX
CTaTU4HOI HeBH3HauyBaHOCTi. OcHOBU MeTony cuia. KaHOHIYHI PIBHSHHS METOIY
cwi. BuszHaueHHs Koe(illleHTIB KaHOHIYHHMX pIBHSHB. Teopema Mpo B3aEMHICTD
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poOiT Ta mnepeminieHb. [lOCTIAOBHICT, PO3PAXyHKY CTaTUYHO HEBHU3HAUYBAHHUX
CTPW)KHEBUX CHUCTEM MeTojoM cuil. [ledopmariiitHa mepeBipka BIpHOCTI MOOYAOBHU
CYMapHO1 eMIOpU 3ruHATIBHUX MOMEHTIB.

Jlexyia 4. llpuknan po3paxyHKy JBiYl CTaTMYHO HEBU3HAUYBAaHOI paMu
METO/IOM CuJI. Bu3HaueHHs nepemilieHb CTAaTUYHO HEBU3HAUYBAHUX CHUCTEM.

Jlexyis 5. Po3paxyHok Hepo3pizHUX Oanok. [IoHATTS mpo HEpo3pi3Hi OaKH.
Bubip ocHoBHOI cuctemu. KaHOHIUHI PIBHSHHA JJIsI HEPO3pi3HOT Oaiku, iX (izuduHa
CcyTb. BusHaueHHs Koe(illleHTIB KaHOHIYHUX pIBHSIHb. [lpuKian po3paxyHKy
TPHOXOMOPHOT HEPO3PIZHOT OATIKH.

Jlexyia 6. CTIAKICTH piBHOBAaru CTpukHIB. [IOHATTS mpo cTiiiki dopmu
piBHoBaru. Kputnuna cuma. @opmyna Einepa s mapHIpHO 3aKpiljieHOTO
cTpukHs. [IOHATTS Mpo BTpATy CTIMKOCTI MPU HANPYKEHHSAX BUIIMX, HIK TPAHUILIS
npomnopiiiiHocTi, Gopmyna SCHUHCHKOro. 3alieKHICTh KPUTUUYHUX HANPYKEHb Bif
THYYKOCTI CTPHUKHS.

Jlexyia 7. IlpakTu4Hi po3paxyHKH Ha IOB3JOBKHE 3rUHaHHSA. BuzHaueHHs
Koe(ilieHTa 3MEHIIEHHS! OCHOBHOT'O JOMYCTUMOI'O HANpYXEHHsS, YMOBa CTIMKOCTI
cTpwxkHs. [lepeBipouHi Ta MpOEKTyBajdbHI PO3paxyHKHU. [10CHIZOBHICTh pO3paxXyHKY
IIpY BU3HAYEHHI Nepepi3y cTpuxkHs. [Ipukiag NpoeKkTyBaIbHOTO PO3PaXyHKY.

Jlexyia 8. llo3noBxkHbo-mioniepeyHe 3ruHaHHA. [IOHATTS Mpo MOB3IOBXKHE
sruHaHHsA. OcoOMUBOCTI 3a7a4i B 3B 3Ky 3 ii HeNMiHIAHICTIO. [IpUHIMIIOBA PI3HUII
MO3/J0BXXHBO-TIONIEPEUYHOI0 3TMHAHHS BiJ 3TMHAHHA 3 po3TAraHHsAM. ToyHuM Ta
HAOMMKEHUH METOAM PO3PaxXyHKy. YMOBA MIITHOCTI MPHU MO30BKHBO-TIONEPEUHOMY
sruHaHHi. [Ipuknaa po3paxyHKy.

Jlexyia 9. JlepopMyBaHHS CTPWXKHIB TMpU JAMHAMIYHOMY  PEXKUMI
HaBaHTaXeHHA. [IOHATTS mNpo JOUHAMIYHUKA pPEKUM HABAHTAXKEHHA, HOro
OCOOJIMBOCTI Ta 3arajbHi NPUHLUNU pO3paxyHKy. CTyIiHb BUIBHOCTI MPYXKHOI
cucTeMu. BijibH1 KOJIMBaHHS CUCTEM 3 OJJHUM CTYIIEHEM BUIBHOCTI 0€3 3aTyXaHHS Ta
13 3aTyXaHHSIM.

Jlexyia 10. Bumymieni xonuBaHHS. [IoHSATTS mpo BHMYIIEHI KOJWUBaHHS.
HudepeHiianbie piBHAHHA pPyXy CHUCTEM 3 OJHUM CTYNEHEM BUIBHOCTI MpHU
BUMYIICHUX KOJMBAaHHAX. AMIUITyJa NMpPU BUMYIICHUX KOJIMBaHHSIX. Pe3oHaHCHI1
KpuBi. Bu3HaueHHa mnepeMillleHb Ta HamNpyXeHb NpH JAUHAMIYHOMY PEXHUMI
HABAaHTAXKEHHS.

Jlexyia 11. BpaxyBanus cui iHepuii. KpuTuuHa mBUAKICTH Baja 3 OJIHUM
IUCKOM. BpaxyBaHHs cuIl 1HEpIIii MpU MOCTYNAIbHOMY pyCl. Y apHe HaBaHTaKCHHSI
Ta BUKIWMKAHI HHUM IMepeMilleHHsl 1 HanpyxkeHHs. KoedilieHTH IMHAMI4HOCTI.
PantoBe HaBaHTa)KEHHS KOHCTPYKIIII.

Jlexyia 12. MiuHICTh KOHCTPYKIIA HpHU UMKIIYHO 3MIHHUX HANpyKEHHSX.
[lonsaTrs npo BromieHicTh. CydacHa ysBa MNOpo MINHICTh MarepiaiaiB MpHU
HAIpPY>KEHHSX, SIKI MUKIIYHO 3MIHIOIOThCS 3 yacoM. Mexa BuTpuBasiocTi. Jliarpama
IPaHUYHUX AMILTITY/.

Jlexyia 13. BmiuMB KOHCTPYKTHMBHO-TEXHOJIOTIYHHMX IapaMETpiB Ha MEXY
BUTpUBAJIOCTI. BB Ha MeXy BUTPHUBAJIOCTI KOHLEHTpallli HaMpy>KeHb, SKOCTI
MOBEPXHI, PO3MIPIB JeTalli, HaKJEeNy, HaBKOJHMIIHBOTO CEPElIOBUIA, PEKUMY
HaBaHTaxeHHA. BuznaueHHs koedillieHTa 3anacy BUTPUBAJIOT MIITHOCTI.

v



Jlexyia 14. Po3paxyHOK Ha J10Bro cTpokoBicTh. KoedilieHT 3anacy MilHOCTI
Opy 3MIHHUX HanpyxeHHsAX. [lociimoBHICTh pPO3paxyHKYy KOHCTPYKUII mpu il
3MIHHUX HaIpy>KEHb.

Jlexyia 15. Po3paxyHOK KOHCTPYKIIHM 3a rpaHuyHUM cTaHOM. [loHATTA mpo
IpaHUYHUMN CTaH, BUJIW TPAaHUYHUX CTaHIB. Y3arajbHeHa jiarpama aedopMyBaHHS
Ta ii cxemaTu3zaiis. Po3paxyHOK KOHCTPYKIIiil 3a JOMYCTUMHUM HaBaHTaKCHHSIM:
CTaTMYHO HEBHU3HAUYBaH1 CUCTEMH, SIK1 MPALIOIOTh HA PO3TATAHHS, BaJlliB CTATUYHO
BHU3HAUYYBaHUX Ta HEBU3HAUYBAHUX; OAJIOK JBOOMOPHUX 1 HEPO3pI3HUX. BHCHOBKHU
PO pe3epBU KOHCTPYKIIIN P pO3paxyHKY 3a JOMYCTUMUMHU HaBaHTAXEHHSIMU.

Jlexyia 16. CyyacHi METOAM PO3PAXyHKY MAIIMHOOYIIBHMX KOHCTPYKIIIM.
MeTon KIHLIEBHX €JIEMEHTIB, MOr0 OCHOBU Ta MOXJIMBOCTI. Po3paxyHOK MIoCKO1
3a/1ayl Teopii MPYy>KHOCTI METOJIOM KIHIIEBUX €JIEMEHTIB.

Jlexyia 17. IlincymkoBa nekuist. KopoTkuii orisiag po3paxyHKy KOHCTPYKIIIM
Ha MIIHICTb [P PI3HUX BUAAX 1 peKUMaX HABAaHTAXKECHHS.

3 HIAIOTOBKA 10 BUKOHAHHA JJABOPATOPHUX POBIT

EdekTuBHICT, TpOBENEHHS J1Ia0OpaTOpHUX pOOIT 3 Omopy MaTepialiB
3aJIeKUTh, TOJIOBHUM YHMHOM, Bl PIBHS MIATOTOBKU CTYAEHTa JO iX BUKOHAHHSI.
CryzaeHTy nepeja BUKOHaAHHSAM JabopaTopHOi poOOTH HEOOXITHO!

a) BIAMPAIOBATH BIAMOBIIHUI PO3LT TCOPETHUHOTO KYPCY;

0) BUBYHUTH METOJIUYHI BKa31BKHU J0 JIAOOPaTOPHOT POOOTH;

B) MATOTYBaTH OCHOBHI €Talli BUKOHAHHS J1aOOPAaTOPHOI pOOOTH BiAMOBIAHO
710 METOAMYHUX BKa31BOK;

T) HIITOTYBATUCS 32 TEMOIO JJAOOPATOPHOT POOOTH ISl KOHTPOJIIO 3HAHb.

3BIT PO poOOTY CKIATAETHCSI CAMOCTIMHO KOXXHUM CTYJIEHTOM. Y 3BIT UITKO
M OoXallHO 3aHOCATbCA HEOOXINHI CXEeMH, €cKi3u, aiarpamu, (popmynu. ns Bcix
nU(POBUX BEJIUYUH, SIKI XapaKTEpPU3YIOTh JaHl BUITPOOOBYBAaHHA Ta iX pe3yJbTaTH,
BKa3yrOThcs ofunuii Bumipy (cui - H, kH, MH; noBxunu - MM, cM, M; IUIOIIMH -
MM2, CM2, M2; 00 eMiB - MMS, CM3, M3; HanpyxeHb - MIla). O0uncaCHHS MOBUHHI
MPOBOJUTHUCS HA MIKPOKAIBKYIATOPI 3 TOYHICTIO A0 3 3Hauymux wnudp. s
OuTBbIIOCTI PpOOIT 00pOOKA Pe3yabTaTiB BUMPOOYBAaHb BHUKOHYETHCS 3a JIOIIOMOI'OIO
[TEOM, miis sikux po3po0ieHi creliaibHi IporpaMH.

JlaGopatopHa poOoTa BBaXKA€ThCsI 3aTIKOBAHOIO ITICJISI CITIBOECIIN Ta MIAMUCY
3BITY BUKJIa/IaueM.

[Ipu BukOHaHHI 1a0OpPATOPHUX POOIT CTYJAEHT MOBHMHEH YITKO BUKOHYBATH
MpaBuiia TEXHIKK O0€3MeKH, 3 IKUMU HOTO 3HAMOMJISITH HA TIEPIIOMY 3aHSTTI.

VY mpoueci BUBYEHHS AUCHUIUIIHM «Omip MarepiaiiB» BHUKOHYIOTbCS Takl
nabopaTtopHi poOOTH:

1 JlaGopatopua po6ota Ne 1. BunpoOyBaHHS Ha pO3TATaHHS MaJIOBYIJICIIEBOI
cTaIi.

2 JlaGopatopHa po6ota No 2. BunpoOyBaHHS Ha CTHUCKAaHHS MaJOBYTJEIEBOI
CTaJll Ta CIpOro 4aByHY.

3 Jlabopatopna po6ora Ne 3. BumpoOyBaHHS Ha CTHCKaHHS aHI30TPOMHUX
Marepialib.
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4 JlaGoparopua pobora Ne 4. ExcniepriMeHTanbHa nepeBipka 3akoHy ['yka Ta
BU3HAYCHHS MOy IPY>KHOCTI E.

5 Jlabopatopna pob6ora Ne 8. ExcnepuMmeHTanbHEe BHU3HAUYECHHS HaIPYKEHb
CTaJIbHOI OAJIKU MPH 3TMHAHHI.

6 JlaGopatopHa po6ota Ne 11. BuzHaueHHs BEIMYMHU TNPOTHHIB Ta KYTIB
MOBOPOTY mepepiziB Oanku. JlocmigHa nepeBipka TEOpeMH MpPo B3aEMHICTh POOIT Ta
nepeMilIeHb.

7 JlabopaTtopna poGota Ne 14. BusnaueHHsS peakuli cepeAHbOI OIMOpH
JBOTPOJIBLOTHOI CTATUYHO HEBU3HAUYBAHOI OaJIKH.

8 Jlabopatopna po6ota Ne 16. JlocmimkeHHs KOJIUBaHb JBOOTIOPHOT OaIKH.

4 TIATOTOBKA A0 ITPAKTUYHUX 3AHATH

[IpakTuyH1 3aHATTA MPOBOJAATHCS 32 BCIMa TEMaMH JEKUIHHOTro Kypcy «Omip
MarepianiB». [lpu MIAroTOBLI 10 MNPAKTUYHOIO 3aHATTA CTYACHTY HEOOXITHO
BUBUMUTH TEOPETHMYHUN Marepiaj 3a TEMOI JIaHOTO MPAKTHUYHOTO 3aHATTS. Sk
MpaBUJIO, J0Ka3 (GPopMyl, SKi 3aCTOCOBYIOTHCSA IPH PIllICHH] 3a/1a4, HE MOTPIOHUMN.
Jlocutb iX BUBYMTH, 3HATH, IO SBIs€ COOOI KOXXKHA BEIUYMHA, SK BOHA
BHU3HAYAETHCS, PO3MIPHICTh Ta Y3rOJDKEHICTh OJAMHUIL BUMIPY IIMX BEJIUYHUH.
OnuTyBaHHS Ha MNPAKTUYHUX 3aHATTAX MOXYTh OyTH YyCHI, NHUCHMOBI, 13
3aCTOCYBaHHSM MIPOrPaMOBAaHOTO KOHTPOJIIO 3HAHb CTYICHTIB.

Cepiio3Ha MIATOTOBKA /10 3aHATh MO3UTUBHO BIUIMBAE HA HOTO MPOBEACHHS,
JI0TIOMara€e KpamioMy 3aCBOEHHIO TEOPETUYHOIO MaTepialy, J03BOJIAE€ MPUIOaTH
HEOOX1H1 HABUYKHU JIJIsl PILIEHHS MPAKTUYHUX 3a]a4.

[liq yac MpakTUYHUX 3aHITh MPOBOJATHCS KOHTPOJbHI Ta CaMOCTIHI

poboTHu.



Ilepesik NpaKTHYHHUX 3aHATH

Tabnuus 2
Homep O06csr B
TeMH HajimeHnyBaHHSI TEMHU NMPAKTHYHHUX 3aHATH rOAMHAX
OciHHiil cemecTp
3amadi Ha PO3TATAHHS Ta CTUCKAHHS (CTATHYHO 5
1 BU3HAYYBaHOI CUCTEMH)
5 3amadi Ha PO3TATAHHS Ta CTUCKAHHS (CTATHYHO 4
HEBH3HAYYBAHOT CHCTEMHU)
3 Po3paxyHoxk Ha 3pi3 2
4 Po3paxyHok Ha Kpy4eHHs 2
5 [To6ynosa emtop Q Ta M nyist 6anox 4
6 [ToOynoBa entop BHYTPILIHIX 3yCWIIb JIJISl pam 4
7 ['eoMeTpuuHi XapaKTepUCTUKHU IJIOCKUX Mepepi3iB 4
3 HopmanbHi Ta JOTHYHI Hampy>XKeHHS MpH 5
MJIOCKOMY 3THHaHHI1
9 [ToBHU po3paxyHOK 0aoK Ha MIIHICTb 2
BecHsanui cemectp
1 3agayi Ha CKJIQTHUN OTIip 8
5 3aiayl Ha BU3HAYEHHS NEpeMilieHb 0aloK Ta pam 4
3a onoMmoroto iHTerpaita Mopa ta cnocody Bepemiarina
3 Po3paxyHOK cTaTUYHO HEBU3HAYYBaHUX paM 4
4 Po3paxyHOK cTaTHYHO HEBU3HAYyBaHUX 0allOK 4
5 Po3paxyHOK Ha CTIMKICTh CTUCHYTUX CTPHXKHIB 4
6 Po3paxyHOK  CTpWXKHIB TpH  JUHAMIYHOMY 5

HAaBaAHTAXKCHHI
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Tabonuisa 3

5 CEMECTPOBHUM 'PA®IK
OcinHii cemecTp

Buau 3ansTh, B
Tomy umciai YAPC

Yuooeunt muscoens

6

7

8

9

10

11

12

13

14

15

16

17

Jlekmii

N

N

2

2

2

2

2

2

N

N

N

N

N

N

[IpakTuyHi
3AHSATTS

2

2

2

2

2

Jla6op.
3aHITTSI

Konrtp.
pobotu

=

AyIUTOpHI, TOJ.

3aHATTd Ha
MAIIIHH.

ATtecTartis

CamocTiiHa

o A

=

pobora
Po3paxyn-
KOBO-
rpadiuHi
3aBJAHHS

I'padix
BHKO-
HaHHS

<
=

3Prp

T'omqnuu

ITinroToBka 110
3aHSTh, TO.

YuboBe
HABaHTA

Aynurop-
HE

JKEHHS
CTYJICH-

Ilo3a-
ayIMTOPHE

TIB

3aranpHe

o N B~ Pk

N N B PN

N N B PN

N N B PN

o N B~ Pk

N W A RN

N W A RN

N W A RN

N N B PN

o N B~ Pk

ol N B Rk

o N B~ Pk

o N B Pk

al r| & e

3aranbHiii 00’ eM
HaBaHTAXXECHHS
CTYJICHTIB, TOJI.
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Tabonuusa 4

Becusinuii cemectp

Buau 3ausTh, B
Tomy umcai YAPC

Yuoboeunt muscoens

6

~

8

9

10

11

12

13

14| 15

16

17

18

Jlekmii

N

N

2

N

2

2

2

2

2

N

[IpakTuyHi
3aHSTTS

N

N

2

N

2

2

2

N

Jla6op.
3aHITTSI

2

2

Konrp.
pobotu

cp

cp

Kp |-

cp |-

cp

AynuTopHi, B TOOUH

3aHATTd Ha
MAIIIHH.

ATtecTartis

pobora

CamocTiiHa

Pospaxy
HKOBO-
rpadiuHi
3aBJIaHHA

I'padix
BHUKOHaH-
Hsl

T'omnuu

BuBueHHs
ITEKI[IHHOTO
MaTepiany

I'padix
BHUKOHaH-
Hsl

T'omnuu

VuboBe
HaBaH-
TaXKEHHS
CTYJICH-
TIB

Aynurop-
HE

Ilo3a-
ayAUTOPHE

3aranpHe

4

1
4
3
7

N w| Ae

N wl N
N w| Ae

N w| AP

N w|l AR

N W A~

N w| Ae

N w| AP

1
4
3
7

N W A~

O N A

o N AP
D

al r| AR

3araJibHiil 00’ eM 108

HABAaHTA)XCHHS CTYICHTIB
Cxopoueni no3naueHHs . KP - kontponbna podora, CP - camocriiina po6ota, JIP
- naboparopHa podota, KJI - ominka 3a konokBiym, PI'P - po3paxyHnkoBo-rpadiuna

pobora.

6 3AJAUI JIJISI CAMOCTIMHOI POBOTH

VY MeToandHMX BKa3ziBKaXx JJIsi CaMOCTIHHOI poOOTH MPUBOAUTHCS HaOip 3ajad,
AKl TIOBMHHI J10Ope BIUIMBATH Ha YCHIIIHE 3aCBOEHHS TeOpeTH4Horo kypey. Lli
3aja4i MPOIMOHYETHCSA PO3B A3YBAaTH CTYACHTY TpPU MIArOTOBIII Ta TiJ 4ac
NPaKTMYHHUX 3aHATH. IX pIlIEHHS MOKHA BUKOHYBaTH B YOPHOBOMY 3OIIMTi, a
pE3yNbTaTH HE IOBOJAMUTHU JI0 YUCTIA.
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6.1 P03paxyH01< CMPUIHCHEBUX CUCHIEM HA POZMACAHHA MA CMUCKAHHA
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Bapianm No2

[ToOyayBaTH emntopy MOB3JIOBKHIX @

CHII
30xH 20xkH 50xH
3m Im

20xH

CTPHKHS,

Bu3znauutu mnoBHE HCpCMiH.ICHHH
CTaJICBOI'O

E = 2510° Mila , F=240% M2

F 2F v,
40xH S0xkH é
3M Im | 2Mm 4

SKIIO0

BU3HAYKMTH 3yCHUILIS Y CTPHIKHAX @

Busnauntu nepemilieHHs y T. A, @

axmo E = 2510° Mita
= Ll L L
—
— 1 F=2:10"° =
©
5 10 xH 20 kH —
L S ! l
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Bapianm No3

[loOynyBaTu entopy NOB3IOBKHIX @

CHII
30xH 10xH 20xH
-] - —_—— —
3Mm 2Mm

BusHauutu mOBHE TmepeMillleHHS @
SIKIIO

CTaJICBOI'O

CTPHXKHS,

E = 2510° Mila , F=240% M2

w1 F 2F

é 40kH soci | 2O<H
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Bapianm No4

[loOynyBaTu entopy NOB3IOBKHIX @

CHJI

2M

50xH
_
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E = 2510° Mila , F=240% M2
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Bapianm No5

[loOynyBaTu entopy NOB3IOBKHIX @

CHJI
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Bapianm No6

[loOynyBaTu entopy NOB3IOBKHIX @
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6.3 'eoMeTpUYHI XapaKTepPUCTHKHU IUIOCKUX TNepepi3iB
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3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
iHepii mepepisy, sSkmio t = 24 MM

BusnaunTy 3HaYeHHS TOJIOBHUX MOMEHTIB @

CTAaTUYHUIN MOMEHT Mepepi3y BiTHOCHO @

oci X1
12t
6t Kyruxk .
| 75x50x5
; IBenep 14 / \
o _ —
i

3HaliTi 0ChOBUI MOMEHT iH¢pLii Hepepisy
BITHOCHO OcCl X, , AKIIo t = 18 MM

-

3tx3t

2

G) Jliia nepepizy noOyayBatu kpyr Mopa @

Kyruk 75x50x8
Cwmyra 120x20
Xa
60° IL J‘

Bapiant Ne 10

Bu3HaunTy 3Ha4EeHHS TOJIOBHIX MOMEHTIB
iHepIii mepepizy, skmpo t = 12 mm

0

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUN MOMEHT Tepepi3y BiTHOCHO

12t oci X1
o = 7 )
| 110x63x8
! ” C X1
30 :

3HalTH OCLOBUIM MOMEHT IHepIii nepepi@

; ) Jliia nepepizy noOyayBatu kpyr Mopa
BIJTHOCHO 0OC1 X, , SIKILP t=18 mMm

6t

4t

Kyruk 75x50x8
[Isenep 16

A
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BapiaaT Ne 11

Bu3HaunTy 3HaYCHHS TOJIOBHUX MOMEHTI
iHepii mepepisy, sakmio t = 16 MM

\\

7

3HaNTH OCLOBUI MOMEHT 1HEpIIii Ta @
CTAaTUYHUIN MOMEHT Mepepi3y BiTHOCHO

\ oci X3 /

Jeorasp 18
j Cwyra 180x20
/ X1

3HaliTH OCLOBHI MOMEHT IHepLii epepi
BIIHOCHO OC1 X, 5IKIIIIO t=18 MM

1

12t

Jlnia nepepizy noOyayBatu kpyr Mopa

O

[IIsenep 18

Bapiant Ne 12

BusHaunTy 3HaYE€HHS TOJIOBHUX MOMECHTI
iHepii mepepizy, ko t = 9 MM

2t 4t
Pt
s
N|& — &2 - - - _
- | ,f Xq
_ : C — — — — -

3HalTH OCLOBUI MOMEHT 1HEpIIi Ta
CTaTUYHUN MOMEHT TEpepI3y BITHOCH
oci X1

[\
\_J

©

X1

[Isenep 20

3HaNTH OCLOBUH MOMEHT IHEPIIIT TIepe-
pi3y BIIHOCHO OCi .X“ , ko t = 18 mMm

/"’f/
//%

6t

6t

Jlnia nepepizy noOyayBatu kpyr Mopa

1

é

O

Kyrux 75x50x6
JBorasp 18a
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Bapiant Ne 13

Bu3HaunTH 3HaYCHHS TOJIOBHUX MOMEHTI
iHepii mepepisy, ko t = 18 MM
6t

12t

10t

O,

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUIN MOMEHT Mepepi3y BiTHOCHO
oci X1

Kyruk
75x50x8

©
Cwmyra 50x15

f_J L X1

BITHOCHO 0Ci X , sIKII0 t = 18 mm

= z
|
! itk in
|
S8V ZZw ) x
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- 60°
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ot B

3HaNTH OCLOBUH MOMEHT 1HEPIlii nepepizy@

Jlist mepepizy moGymyBaTu Kpyr Mopa @

]

[Isenep 16
Cwmyra 12x20

Bapiant Ne 14

BuzHaunTy 3HaYEHHS TOJIOBHMX MOMEHTIB
1HepIii nepepizy, akmo t = 14 mm

@

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUN MOMEHT Mepepi3y BiTHOCHO

oci X1
l

O,

X1

JBotaBp 24
Cwmyra 24x3

BITHOCHO OcCl X, , AKIIo t = 18 MM
6t

%
v

12t
4t

3HaNTH OCLOBUH MOMEHT 1HEPIlii nepepizy@

Jliia nepepizy noOyayBatu kpyr Mopa @

Kyrux 70x45x5
Cmyra 90x30




Bapiant Ne 15

BusHaunTH 3HAUYCHHS TOJIOBHUX MOMEHTIB
iHep1Iil mepepizy, sAkmo t = 8 Mm
3t
I

3tx3t

ot

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUN MOMEHT Mepepi3y BiTHOCHO
oci X1

—J

Kyrux 75x50x8
Cwmyra 120x15
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o

©,

X1

3HaNTH OCLOBUH MOMEHT 1HEPIlii nepepizy@

BITHOCHO OcCl X, , AKIpo t = 18 MM
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R}

6t

Jiia nepepizy noOyayBatu kpyr Mopa @

—_— I
JBotasp 12
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Bapiant Ne 16

Br3HaunTH 3HAYEHHS TOJIOBHIX MOMEHTIB
iHepIii mepepizy, skmo t = 12 mm

@

4t
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4t
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oSt |_4t 10t

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUN MOMEHT Mepepi3y BiTHOCHO

©

oci X1
l Jsorasp 14
Cwmyra 24x20
X1

3HaANTH OCLOBUI MOMEHT IHEPIIIT mepepizy
BITHOCHO OcCl X, , AKIIo t = 18 MM

©,

12t

Jnia nepepizy noOyayBatu Kpyr Mopa @

L 1
——

HIBenep 12
Cmyra 18x2(
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BapiaaT Ne 17

BuzHaunTy 3Ha4Y€HHS TOJIOBHUX MOMEHTI
1Hepiii nepepizy, axmo t = 14 mm
|

12t
8

3HalTH OCLOBUI MOMEHT 1HEpIIii Ta
CTAaTUYHUIN MOMEHT Tepepi3y BiTHOCHO
oci X1

+

Kyruxk
80x50x5
JIBoTaBp

©

20

3HaNTH OCLOBUI MOMEHT IHEPIIIT Iepepizy
BITHOCHO OCl X, , AKIIo t = 18 MM
|
t

e

10t

12

6t

Jlnia nepepizy noOyayBatu kpyr Mopa @

JBoTasp 20

Cmyra
120x20

Bapiant Ne 18

Bu3HaunTy 3Ha4EeHHS TOJIOBHIX MOMEHTIB
iHepIii mepepizy, skmo t = 16 MM

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUI MOMEHT Tepepi3y BiTHOCHO

0

X1

oci X1
—

—

pi3y BigHOCHO Oci X, , Akmo t = 18 MM
6t

3HaANTH OCLOBUH MOMEHT IHEPIIIT TIepe- @

:

6t

12t

Jnia nepepizy noOyayBatu kpyr Mopa
| |

[enep 20

@

Cwmyra 120x20
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Bapiant Ne 19

Bu3HaunTy 3Ha4EeHHS TOJIOBHUX MOMEHTIB
iHepIii mepepizy, sxmp t = 18 mm

@

6t

6t

3HaNTH OCLOBUI MOMEHT 1HEpIIii Ta
CTAaTUYHUN MOMEHT Tepepi3y BiTHOCHO
oci Vi

©

Kyruk 110x70x8
Y1

-

3HaNTH OCLOBUI MOMEHT IHEPIIIT epepizy 3
BITHOCHO OCl X, , AKIIO t = 6 MM
|

2t

8t

4t

12t !

Jlst mepepizy moOyayBaTu Kpyr Mopa @
I |

—

[Isenep 18
Cwmyra 240x20

\/

Bapiant Ne 20

BusHaunTi 3Ha4YeHHS I'OJIOBHUX MOMEHTIB
iHepuii nepepisy, Akuo t = 12 Mmm

R}

6t

3HaNTH OCLOBUI MOMEHT 1HEpIIii Ta
CTAaTUYHUN MOMEHT Mepepi3y BiTHOCHO
oci X1

©

Cmyra 180x20
[[Isenep 16

X1

3HaANTH OCLOBUI MOMEHT IHEPIIIi mepepizy
BIJTHOCHO 0OCl1 X, gKkmo t = 14 MM

Jlnia nepepizy noOyayBatu kpyr Mopa @

Kyrux 75x50x8
Cwmyra 120x15
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BapiaaT Ne 21

Bu3HaunTy 3Ha4eHHS TOJIOBHIX MOMEHTIB
iHepuii nepepisy, skugo t = 20 Mmm

3t

6t

3ti

ot

©

3HaNTH OCLOBUI MOMEHT 1HEpIIii Ta
CTAaTUYHUN MOMEHT Tepepi3y BiTHOCHO

ocl Y1
| |
Cwmyra 180x20
\ / JHBoraBp 16

J \

Y1

3HaNTH OCLOBUI MOMEHT IHEPIIIT epepizy

BITHOCHO OCl X, , AKIIo t = 18 MM

Jlnia nepepizy nodynaysaru kpyr Mopa @

—

Cwmyra 180x20
[IIsenep 16

\/

Bapiaat Ne 22

BusHaunTy 3HaYeHHS TOJIOBHUX MOMEHTIB

iHepIii mepepizy, ko t = 16 MM

©

3HaNTH OCLOBUI MOMEHT 1HEpIIii Ta
CTAaTUYHUIN MOMEHT Mepepi3y BiTHOCHO

oci Yy
~ Kyruk
100x63x8
Y1 e

BITHOCHO OCl X, , AKIIo t = 18 MM

3HaiiTH OCLOBUI MOMEHT iHepIii nepepizy@

|2t

.

_\

4t

12t
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S

Jlnia nepepizy noOyayBatu kpyr Mopa @

Cwmyra 180x20
[IIsenep 16
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Bapiant Ne 23

BusHauuTH 3HaUYEHHS TOJIOBHUX MOMEHTIB 1 3HalTh 0ChOBHUI MOMEHT IHEPILii Ta @
iHepuii mepepisy, sikimo t = 16 Mm CTaTHYHUH MOMEHT Tiepepi3y BiTHOCHO

| oci X1
o Cmyra
180x20
JBorasp 16
&5
3t | X1

3HalTH OCLOBUI MOMEHT 1HEpLIi mepepisy s nepepizy nodyaysaTtu kpyr Mopa
BITHOCHO OcCl X, , AKIIo t = 18 MM

6t

Kyrux 75x50x8

_— Cwmyra 120x15
X ol |

T 60°

8t : —

5t
2t
_——

12t

Bapiant Ne 24

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta
CTAaTUYHUN MOMEHT Mepepi3y BiTHOCHO
: : : oci yl
! ! ! I |

BusHaunTy 3Ha4EeHHS TOJIOBHIX MOMEHTIB
iHepIii mepepizy, skmo t = 24 mm

Cwmyra 180x20
IBenep 24

6t
4t

Y1y

3HalTH OCLOBUIM MOMEHT IHepLii nepepizy Jlnst epepizy no6yysaty kpyr Mopa
BITHOCHO OcCl X, , AKIIo t = 18 MM

X HBorasp 14

60°
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Bapiant Ne 25

BusHaunTH 3HaUYEHHS TOJIOBHUX MOMEHTIB G

iHepIii mepepizy, skmo t = 27 MM

3HaNTH OCLOBUI MOMEHT 1HEpIIi Ta @
CTAaTUYHUN MOMEHT Mepepi3y BiTHOCHO
oci X1
X1

Heoraep 10
[Isenep 16

3HaNTH OCLOBUI MOMEHT IHEPIIIT mepepizy @

BIZIHOCHO OC1 X, SIKIHO t=18 MM

st mepepizy nmoOyayBaTu Kpyr Mopa @

<SP

Cwmyra 180x20
JBorasp 18

=

Bapiant Ne 26

BusHaunTy 3Ha4EHHSA TOJJOBHUX MOMEHTIB @

iHepIii mepepizy, skmo t = 24 mm

3t

CTAaTUYHUIN MOMEHT Tepepi3y BiTHOCHO

3HaliTi 0ChOBUI MOMEHT iHEpIIii Ta @

oci X1
\ =
Kyrux 90x56x8
[Isenep 16 >

— =

3HaNTH OCLOBUI MOMEHT IHEPIIIT epepizy @

BITHOCHO OCl X, , AKIIo t = 18 MM

6t

4t

Jliia nepepizy noOyayBatu kpyr Mopa @
] F

Kyruk 90x56x8

X1
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6.4 Po3paxyHok BaJjliB Ha MilTHICTh Ta KOPCTKICTh NPU KPYY€eHHI

Bapiant Ne 1

2xkHM w3 xHwM

_________ d=80mmM_ }|
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[ToOynyBartu emopy KpyTHUX
MOMEHTIB 1 BU3HAYUTH Tmax

0 xkH-m )VsoKH'M)'SOKH-M @

0 kH-m )VsoKH'M)'SOKH-M @
&7

\ \\\I\\\I\)

Qo | 12 &
8 41,2M 4 1,5m
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2
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Bapiant Ne 2
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el s 4
_________ d=7Owv L. ...k
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[ToOynyBartu emopy KpyTHUX
MOMEHTIB 1 BU3HAYUTH Tmax
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Busnauuru D, sixino [t] =100MI1a
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Bapiant Ne 3
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[ToOynyBartu emopy KpyTHUX
MOMEHTIB 1 BU3HAYUTH Tmax
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[To6ynyBaTu enmopy KpyTHUX
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Bapiant Ne 5
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Bapiant Ne 7
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BapiaaT Ne 11
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6.6 Po3paxyHOK CTPHIKHIB IPH CKJIAHOMY ONOPi
BapiaaT Ne 1

BuzHaunT HAlOLIbIIEe HATIPYKEHHS Oyax

| E—
e
~E— ——5—— ——Q—— —_——
— o

t=10

y
P=10 xH
P M =12 kHm 3 z ©
A 4
TTHTHRRRIRRRRKRRIRRRRRRRRRRR
g=5 kH/m
0,8 12m 0,4m o
I x N h i
BusnauuTH 1onycTuMe HaBaHTaxkeHHs (, AKo [6] =140 MIla @
y M=3g&’
P=ga P=20a <« o
S
¥ z
RAARRNKNNRKNARNKNARNRNKNKNRRNKNKNKNKNAKNKN _g
>
q & l
(=)
__ _a0Oem . _0O6a | 08 |
|‘ \ g Y g Y 7
X h ¢
Busznauntu aiamerp BaJsa, iKIo @ BusnauuTn mapamerp c, @
D:= 0,6 m, D>= 0,5m, [6] = 90 MIla akwo [6] =75Mlla
T2 = 0,432
<,
L !
an M i
4
<
I 0,3m 0.6m 0.3m
™ c 2c c
Buznauntu crucny cuay P, sika @ Buznauutn Haiibinbe @
npukiagena y touni C, aKimo HANPYKEHHHA Gyiax

109




Bapiant Ne 2

y

BuznaunT HalOL/IbIIEe HATIPYKEHHS Oyay

=

I 1d
_ 0,8um
|‘

M=8 kH>m

g=6xH/m

Y
A

DN

1,2m

11
<
X

_..4

BusnauyuTu 1onycTuMe HaBaHTa)KeHHs (, Ao [6]=160 MIla

y 120
P=ga
g  M=g& q S
I
SN SN SNS v . ~(
WMLLLLELY, .
P=ga > o
N
—
& a:Ol 2 1’5a 2 a N
| X\ —

Busznauntu aiamerp Basa, iKIo

©

Busznauutnu mapamMeTp ¢, Ko

D;= 0,6 m, D>= 0,5m, [6] =80 MIlIa [6] = 85 MIla
T2:0,3P21
P2 L0
g=15«kH/ ™
J LJ I
= ™
m M N
3 —
o 2c N
N 03M | 04w 0,6 M 5c
~ I
BusnauuTu cTtucHy cuay P, sika @ BU3HAYMTH Gyayx @
npukJiaajaesa y rouuii C, axio
[6.1=100 MTTa, a1 = 180 MTIa
' ] |
! P=5«kH o
| —H— e —]
: —
o ;
o . T
N
< 20 x 20

110




Bapiant Ne 3

BuzHaunT HAlOLIbIIEe HATIPYKEHHS Oyax

[
y P=4cH %
B M=3 kHm - bR

=6 kH/M - & /

ANONCNCNCN NN NN N N N Ny
z
ﬁ
o
06 1 12m || 08wm
N )}" 7] I

BusnauuTu 1onycTuMe HaBaHTaxkeHHs (, Akio [¢] =180 MIla
y
q
N\\\ SN
_a=2 N a
|‘ \ 7
X

P=ga

&
N\

\4

—> M= qa2 Kyrtuk 75x50x5

2P
a

Y

&
g Y

A

Bu3HauMTH IiaMeTp Basa, AKIIO
D;=0,6 m, D,=0,5m, [6] =80MIIa

BusnauuTn mapamerp c,
skmo [o] 80 MIla

®

| T

o
P1=5kH o P,

s I
P

_| ’ ] LLJ

i N i

C 1,4c C
0,4 M 0,8m 0,4 m

Busnauntu crucny cuay P, sika BuznauuTH HalibinblIe HAPYKEHHSA

@ Gyax ( Iepepi3 —1BoTaBp 18)

npukiaagesa y rouui C, axio
[6.1=100 MIla. [6.] = 180 MIla

®

(9p]
) M= 20 kH-
\C o¢ = 0 kH'Mm
%.3 2
(V]
1l V4
N 1\ >
0,6h

111



Bapiant Ne 4

BuzHaunT HAlOL/IbIIEe HATIPYKEHHS Oyax

M =12 kHMm
q W=

\4

AN Z
P=6 kH

0,  06m | 06m

4
X ¥
7
y
\
y
v

BusnauuTi JonycTuMe HaBaHTaKeHHs, AKIIo [6] MIla @
M=2qga’ q
=
INERERER) o d_ o
—
\ . Z
P+0,8qa -

J 122 | 08 |
|‘ \ 7|« 7|« rl
X
Busznauntu aiamerp Basa, iKIo @ BuznauuTu napamerp c, @
D;=0,4m, D,=0,6 M, [6] =80 MIla sakuo [6] MlIla, d =40 mm.

D,

P1:5KH

0,4c 0,6 ¢
1 §/
0,5(/ _07 &

AL N

TL =0,4P; q=18 kH/m
Busnauntu crucny cuay P, sika @ Bu3znauutn Haiibinbie @
npukaagena y rouni C, AKimo HaNpPYKEHHS Gyax

[6.1=100 MTIT 1 =180 M1
c | aléc a

J
\

12x2 cm?

112



Bapiant Ne 5

BuzHaunT HAlOLIbIIIEe HATIPYKEHHS Oyax

12t

i

| EER

a=2M

a \éigt 0,8a_

P=ga

BusHauuTHi q0mycTHMe HaBaHTaxKeHHs (, ko [¢] =170 MIla

Kyruk 100x63x6

Bu3HauMTH IiaMeTp Basa, AIKIIO
D;=0,3m, D,=0,5m, [6] =80 MIla

P1 =10kH

nc
|

0,3

D1

0,6 m

D,

=
=
Tzz: 0

P2l 02

4P

©

BusnauuTn mapamerp c,
skmo [o¢] =90 MIla

J

}O’}

35

%

M
T

0,5¢c

!

0,2c

0,3c

e

=

O

0= 4 xkH/m

BusHauuTH cTtucHy cuay P, sika

npukiaagesa y rouui C, axio
[6.1=100 MTIa. [¢.]1 = 180 MIla
[Ienep 24

yruk 100x63x8

©)

Bu3znauuTu HaioiIbIIe
HANPYKEHHS Gyax

®

113




Bapiant Ne 6

BuzHaunT HAlOL/IbIIEe HATIPYKEHHS Oyax

=6 xH/m M =6 kHMm
NN 2| 3
£ NANNNNNN ©
P=8xkH [—> &
—
) | 14m | Im f
I )}4" i t=16mm (2t | 3t
BusnauuTu 1onycruMe HaBaHTaxkeHHs (, akio [6] =200 MIla @
~
y 8
P=20a M=qe’ - -t --- -
e
SIRSSSSSSN S
- 3 O O O ” -~
q Z
.05\ laz2m | a [ h=100 )

Bu3HauMTH IiaMeTp Basa, AKIIO
D;=0,3m, D,=0,6 M, [6] =80 MIla,

®

T=0,3P, S=0,4P.
1
=
m
P1=8xH
0,3Mm 0,4 m 0,6 m

BusnauuTn mapamerp c,
skmo [o] = 60 MIla

O

0.5 P=4xH
Fﬁg/ i
I
J o J
m T m
T
0,5¢c 0,2c | 0,3c

BusnauuTu cTtucHy cuay P, sika

npukiaagesa y rouui C, aximo

[6.1=100 MIIa. [6.] = 180 MTIla
t=2cm KCT
Y1 1=
|
|| 7 ;.
§| 8] =
T
| _'_ ......
: 6t
|

Bu3znauuTu HanoiIb1Ie
HANPY’KEHHS Gyax Y OQJIKM.

2M

30°

sl

S

\__BoTtasp 10

®

=10 kH/m

114




Bapiant Ne 7

BuzHaunTi HalOL/IbIIIEe HATIPYKEHHS Oyax

A

M=12 kHMm

2t

t

y M= 8 kHm
ﬁ
0 0 O O O
“0=10 kH/m \3:16 kM
o 12w | 15m | 13m
Y
X

6t

=22 MM

BusnauyuTu 1onycTuMe HaBaHTaxkeHHs (, Ako [¢] = 190 MIla

y M=2 aa’

M= 1,4 g&
—> Kyruku
TTTT1T1T17 TTTTTT > 80x30x6
< q <€
P=qga
_ 04a J a=2m | a R
|‘ %" g Y 7

©)

[IBenep 16

Bu3HauMTH IiaMeTp Basa, AKIIO
D;=0,3m, D,=0,6 M, [6] =80 MIla,

BusnauuTn mapamerp c,
skimo [o] =80 Mlla .

®

O

T=0,3P.
D, P2 T2
T=6 xH
. L) P=8 kH C
m m 3 =
D ,
T1 ! N C
P1=8«H
03 | 04a 0,6a 2 e d = 35mm
Busnauntu crucny cuay P, sika @ Buznauutn Haiibinbe @
npukiaagena y rouni C, iKio HANPYKCHHHA Cyax.
[6.1=100 Mls'lda. [6.] = 180 1\I/Il'[a.
! | I t=12Mm
H¢ P=40 xH
N
8\ &~ N
- P
X & §
C P
Yl
—||$=10

115



Bapiant Ne 8

BuzHaunT HAlOLIbIIIEe HATIPYKEHHS Gyqy -

A
\ P=
0=6 kH/m
o N G e O O (
N
P
P O! o 1,2M \11!2M N
N

NN

M =6 kH>m

Cmyra 120x10 cm?

[ j [IIBenep 16

8 kH

®

BusnauuTi 1onycTuMe HaBaHTaxKeHHs (, Ko [¢] = 170 MIla .

2

©)

M=qa
i
g NN L
0 O O . 5 | s|Y
P=2qa i
. a J. 2a J.a=06m
I ) i !
X t 4t t=18
— |

Bu3HauuTH IiaMeTp Basa, AKIIO
D;=0,6 m, D,=0,3 ™M, [6] =80 MIla

0,3m

0.8m

P,=8kH

©

BusnauuTn mapamerp c,
skmo [o] MIla (d= 45 mm)

P=10kH

O

2c /

N
/k 3c

S

/i
N

BusHauuTH cTtucHy cuay P, sika
npukiaagesa y rouui C, aximo
[6.1=100 M]'l%t [6]1 =180 MTIa

&
=
t=24 MM G
JAC

IlopiBHATH HanpyKeHHSI B

®

nepepisi | -|.
40x40 40&35
] ]
| |
: | % % : | 7%
i i
| |

| e |

116




Bapiant Ne 9
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6.7 Po3paxyHKH Ha MiIHICTh CTATHYHO HEBU3HAYYBAHUX CHCTEM METOA0M CHJI
Bapiant Ne 1

Of ®

S 3 )737. BusnauuTH ctyninp

LLLL

CTAaTUYHOI
Bu3HauuTH CTYIHB CTATHYHOI HEBU3HAYEHOCTI Ta
HEBHU3HAYYBAaHOCTI Ta BUOpATH BUOpaTH OCHOBHY
OCHOBHY CUCTEMY CUCTEMY
© %= )
N z
7&/ Jﬁ;‘\ /737' v

[ToOynyBaTn

S0Py 3THHAJIBHUX

[ToOyayBaTH emOpy 3THHAIBHUX S MOMEHTIB BiJI

MOMEHTIB BiJl OTMHUYHOIO MOMEHT OJIMHUYHOI CYJIN

y 77T

=2 xkH/m @ 2 <M —>3 «Hwm @

Y \4 ~ 3m
Wi n:l -
4m iy s
i [ToOyayBaTH BaTaxXHy
[ToOyayBaTH BaHTaXHY €MIOPY BiJ CIIIOpY Bl SOBHIMIHBOTO
30BHIIIHBOIO HABAHTAKEHHS 7777 HaBaHTaXCHHA

g=2 kH/M @
\ =2 xkH/m
N v i;
N ¢ \ 4
5M ~ 3M é

[ToOynyBaTu entopu Q1M Tta
niAi0paT NPSMOKYTHUHN TIEepepi3 N M
(Wb=2), sixmo [$]=150 MTa 77T emopu N, Q Ta

[ToOynyBaTn

3 kHm
"o, e
—>
T A= S = E
N4
2u T 2v sls
7% )757' <]
Bu3HaYMTH MPOTHH TOYKHU A,

_ 4. n—n.10P ypaxyBaHHSAM I10I0BKHbBOT
akmo J=500cm"; E=2-10"MIla e, ko [6]=120 MITa

[TinibpaTtu TBOTaBPOBHIA
nepepis 1 mepeBipuTu
YMOBY MIIIHOCTI 3




Bapiant Ne 2

i

BuszHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH

®

2 Busznauutu cTymnib

CTaTUYHOI HEBU3HAYEHOCTI
Ta BUOpaTH OCHOBHY

CUCTEMY
OCHOBHY CUCTEMY 7777
X1:1
X1:1 =
( L°
7% 5um ;737- 2™ [MoGyayBaTH emopy
3TUHAJIBHUX
[ToOyayBaTH entopy 3ruHAIbLHUX S MOMEHTIB BIJI
MOMEHTIB BiJl OAUHUYHOTO MOMEHTY ~ OJIMHUYHOI CUJIN
@ g=2 kH/m @
g=2 xkH/™m \ ‘L‘LJ’J"L‘f 3kH
% \L 2m
5M )7%7- k= [To6ynyBatu
! ! @ BaHTAXHY €MIOPY
[ToO6ynyBaT BaHTaXXHY €MIOPY Bij B1J] 30BHILIIHBOTO
30BHIIITHBOTO HABAaHTAYKECHHSI A HaBaHTXKCHHA
2 xH @ _ O—<{
l 3 K« 0=2 kH/m
J =
i

3

3M

y
\/BM

: =
H.O(.igIIYBaTI/I emtopu Q 1 M Ta . & ToGyaysatn
migiOpaT TBOTaBPOBUI TIEpepis, ermopr N,Q ta M
skio [S]=150 MIla 77T
i O
< KM 12 xH
A Z—>
5 3 T 3m
3m Im 3 > ..
‘E—> & IliniGpatu ABOTaBPOBHIi IIEpPE-
—>| - pi3 i mepeBipuTH YMOBY MillHO-
Bu3HauuTH MporruH TOYKHU A, =

axmo J=500cm* E=2-10° MIla

CTi 3 ypaxyBaHHSIM I0J0BK-
HBOT cHJIH, Ko [6]=120 MIla




Bapiant Ne 3

O

J
3

2

BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOpATH

pvall

ﬁBI/ISHa‘H/ITI/I CTYMIHb

3 CTaTUYHOI HEBU3HAYEHOCTI

CUCTEMY

OCHOBHY CHUCTEMY
Xlz‘l) @

Ta BUOpaTH OCHOBHY
I X1=1 @

7};\_ Im
Im [ToOynyBaTu emntopy
[ToO6ynyBaTu entopy 3ruHaTbHUX & 3TUHAJIbBHUX MOMEHTIB BiJl
MOMEHTIB BiJl OAUHUYHOTO MOMEHTY o OJIMHUYHOT CHJIH
4 xHMm @ 2 xH
- 2xH l
N l >
N 2m
3M > 2M = >
el [To6ynyBaT BaHTaXXH
2@ YAyBaTH BAHTAXHY
[ToOyayBaTH BaHTaXHY €MIOPY BiJ A CIIIOpPY B1JI 30BHIIIHBOTO
30BHIIITHBOTO HABaHTAYKEHHSI HaBaHTAKCHHA
=2 kH/m @ T 2xH
3m
g 4 S
7 Sm 2M 3
[To6ynysatu emtopu Q1 M ta 5 2m
niai0paTH NPAMOKYTHUH IEepepi3 & TlobyaysaTu emopu
(hb=2), sxmo [s]=150 MIla - N, Qta M
—
@ 2M Im /g
2 xH
A < <« 3xHwM
7@1\: M 3m 5 2M < EE [TinibpaTtu TBOTaBPOBHIA
& [€ ] & nepepis i mepeBipuTH YMOBY
3 xHm <— Il MminHOCTI 3 ypaxyBaHHIM
Buznauntu NpOTHH TO‘{KIéI A, TTOOBKHBOI CHITH, SIKILO
akmo J=500cm"; E=2-10"MIla

[6]=120 MIla




Bapiant Ne 4

@ N ( :>
A 3/ AN :
Busnauutu cTymib
CTaTUYHO1
BusHauuTH CTYIiHb CTATUYHOT HEBH3HAYEHOCT] Ta
HEBHU3HAYEHOCTI Ta BUOPATH BUOpaTH OCHOBHY
OCHOBHY CUCTEMY cHCTEMY
X1=1 X:=1 @ 2M @
-
N 7 2
VANSDA-S QR S SR
D [ToOynyBaTu entopy
3TUHAJIBHUX
[ToOynyBaTH entopy 3ruHAIbLHUX =1 MOMEHTIB BiJ
. . 1— .
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY 77T OJIMHUYHOT CHJIN
3M

&

D
5

l 2xH

S

4m

<<
-

[ToOyayBaTi BaHTaXHY €MIOPY B[
30BHIIIHBOIO HABAHTAKEHHS

©

[ToOynyBaTn
BaHTAXHY €MIOPY
B1J] 30BHIIIHBOTO

HaBaHTA)KCHHS

\/(\ZKHM
:57 3
A

2xH/Mm
Y VY VY

q

YMOBY MIITHOCTI 3

g=3 kH/m @ ¢ 2xH
gll v v v Vv
3m 1T 2m 5 =
3xHwm |
2 xHu 0=2 kH/m i
[To6ynysatu emtopu Q1M ta ) [o6ynyBatn
miaiopaTy JBOTAaBPOBUM Mepepis, : - . v emopu N,Q ta M
a0 [c]=150MIla g
9 )| e=2xii T
3 ﬂ y 0=2 kH/m _ 3m E:i
A v v ' Tlinibpatu nBOTAaBPOBHIL
7%.11“ o ol o = [io_c_f niepepis i nepesipuTH
=
i

BI/ISHa‘{I/ITI/I HpOI‘I/IH TOYKHU A, AKIIO
J=500cm* E=2-10°MIla

ypaxyBaHHSM I0I0BXHbOT
cwiy, skiio [6]=150 MIla

3 kHMm f:




Bapiant Ne 5

®
S E & A

BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH
OCHOBHY CUCTEMY

@

Busnauutu cTymib
draTM4HOi HEBU3HAYEHOCTI

K- Ta BUOpaTH OCHOBHY
CUCTEMY

X1=1 @
s %=

[ToOynyBaTH entopy 3ruHAILHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

©

3Mm

M

M

[ToOynyBaTn

——| emntopy 3ruHanbHUX
X.=1 MOMEHTIB BIJI

OOUHUYHOI CHWJIHA

©

0=2 kH/m 13 <H
©]

; 3M ,7)232-11\4;‘11\4’729'

<<
-

[ToOyayBaTH BaHTaXHY €MIOPY B[
30BHIIIHBOIO HABAHTAKEHHS

©
y 3KH

2m )
[ToOynyBaTn
BaHTAXHY

3Mm

emnIopy Bix
30BHIIIIHBOTO

43—0 HaBaHTa>XCHHA

0=2 kH/m 3 i @

2

, 3 kH™m
N v 3 = =
N 3m 2m 5 E z
[To6ynysatu emtopu Q1 M ta &
niai0paTH NpSAMOKYTHUH IEepepi3 Ilobynysarn
(h/b=2), sixmo [c]=150 MIIa emopu N,Q ta M
3 kHx @ 2 xHx1
2xH <« <
l A | ITigiOpatu ABOTaBpOBUIA
; > Im 2M 1M. 3Mm 3 2M nepepis i mepeBipuTH
. YMOBY MIIIHOCTI 3
= S ypaxyBaHHIM
Bu3zHnaunutu nporuH TOUkKu A, SKIIO cﬁ MOJTOBKHBOT CHITH, SIKITIO
J=500cm*; E=2-10°MITa S

[6]=120 MIla




Bapiant Ne 6

BuszHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOpATH

37

—+r @

BuszHauutu cTymniHb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY

OCHOBHY CUCTEMY CUCTEMY
)(1%1 );:1 > @
f\ < P 4N Q _ _ [ToOynyBaTn
) ) emIopy
3TUHAJIBHUX
[ToOynyBaTH entopy 3ruHaIbLHUX X1=1 MOMEHTIB BiJ{
MOMEHTIB BiJl OJUHUYHOTO MOMEHTY 77T OJIMHUYHOT CUJIA
2 xHm @ =2 kH/m @
<—| Y \lr \L \lr \lr \lr
W 2 R
K
} 3um < Pz B > [ToOynyBaTn
@ BaHTaXHY €MIOpYy BiJ
[ToOyayBaTH BaHTaXHY €MIOPY B[ 30BHIIIHBOTO
30BHIIIHBOIO HABAHTAKEHHS HABaHTAXXEHHS
@ g=2 kH/m
g=2 kH/m N
1 Y y N
4 \ 3m N
1 2m 3m 2 kH 3
, —
[ToOynyBaTu entopu Q1M Tta
nigiopaTu JBOTaBPOBUIl Mepepis, 3 [ToOynyBaTn

skio [S]=150 MIla

4

emopu N,Q ta M

2 KHT g=2 kH/m
1]
7%_ Im 1Im Imy 2m

BI/ISHa‘{I/ITI/I HpOI‘I/IH TOYKU A, AKIIO
J=500cm* E=2-10°MIla

rd

[Tixi6patu

S| =3 xH/m JBOTABPOBHIi nIEpepis i
| nepesipHTH YMOBY

_ o MIIIHOCTI 3
= ypaxyBaHHAM

g 2 kHm TIOJOBXHBOI CHIIH,
ko [o]=150 MIla




Bapiant Ne 7

J

E@

@

N BU3HAUUTH CTYIIIHE
) CTaTUYHOI
Bu3HaYKMTH CTYIiHb CTATHYIHOT HCBU3HAYCHOCTL
HEBU3HAUEHOCTI Ta BUOpATH 3 Ta BUOPATH OCHOBHY
OCHOBHY CHUCTEMY CHCTEMY
& = O
Q
X1=1 = [ToOynyBaTu
™
; 5/ 5/ 3 eIIto
77T Py
3rUHATBHHUX
[ToGyayBaTH €MIOPY 3rHHATBHUX 2=l momenris Bin
MOMEHTIB BiJl OJMHUYHOTO MOMEHTY OJIMHUYHOT CHITHA
@ 3 kHm
g=5 xkH/m
2M
 — 2 [ToOynyBaTn
3m 2m Z
74; n% N s BaHTAXHY
D 2 :
eImopy Bix
. 2 kH .
[ToGynyBaTH BaHTaXHY €MIOPY BiJl 30BHILIHBOTO
30BHILIHEOIO HABAHTAKEHHS 3 HaBaHTAKEHHSI
@ g=2 kH/m
3 kH g=2 kH/m \ )
;I 4 ¥ ) z 3M
1 2m 3m 5 2 KHl
[To6ynysatu emtopu Q1 M ta Lv
igiOpaTH NPAMOKYTHHI TIepepi3 E [ToOymysaTu
(Wb=2), sixo [$]=150 MITa a emoprt N, Qra M
O
SxHm 0=2 xH/m ™ | [ Hinioparn
A “7| nBoTaBpOBHMIi Mepepis
N\ y [ €— . .
M o é _ _ 2|_| = i mepeipntu ymosy
™ ™ 3 D MILIHOCTI 3
L <] NM
axyBaHHAM
BH3HAUUTH IPOTMH TOYKH A, < & noz[o}l;I:KHzo'f -

axmo J=500cm* E=2-10° MIla

sxio [6]=150 MIla




Bapiant Ne 8

®
2 5

BuszHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH

]

O,

BuszHauutu cTymninb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY

b
-t

OCHOBHY CUCTEMY 77T CUCTEMY

@ M @

) [ToOynyBaTn

VAN / E 5 emopy

X1=1

3rUHAJIBHUX

X1=1 MOMEHTIB BiJ

[ToOyayBaTH emOpy 3THHATIBHUX SE— OIMHAYHOT
MOMEHTIB BiJl OITHHHYHOT'O MOMEHTY ;737- CHIH

g=2 kH/m

O

3M 77 2M i
< | <>
3 xHwMm

[ToO6ynyBaT BaHTaXXKHY EMIOPY
B1lI 30BHINTHBOT'O HABAHTAXKCHHS

)757.11“ W |24H @

= = [To6ynyBatu

BaHTAXHY

enIopy Bix

( g/ 30BHINIHBOTO
3kH

2 HAaBaHTAXKCHHS

3 Ko g=2 kH/m e
g=2 kH/m — N
/* \ \4 \ N
vy V. V. v Vv 3m N
=
1 3Mm - 2M 5 o =
A=
[ToOynyBaTu entopu Q1 M Tta =
nigiopaTu JBOTaBPOBUIl Mepepis, T_ V\'OE 3 kHm [ToOynyBatn
axio [$]=150 MIla | ermtopu N, Q ta M
e O
g=2 kH/m

A
®

3M

FE

BI/ISHa‘II/ITI/I HpOI‘I/IH TOYKHU A, AKIIO
J=500cm* E=2-10° MIla

M

[Tixi6patu
JBOTaBPOBUU IIEpe-
pi3 i mepeBipuTH
YMOBY MIIIHOCTI 3
ypaxyBaHHSIM
MOJIOBXHBOT CHJIH,
sxio [6]=150 MIla

g=2 kH/m

=
—

>2M
bz

3Mm




Bapiant Ne 9

®

@

Ll Ll Lleld
N
,,57. N O BusznauuTu cTymib
Bu3HauuTH CTYNIHB CTATUYHOI CTaTHqHOT
HEBH3HAYEHOCT1 Ta BUOpaTH HEBU3HAYECHOCT1 Ta
OCHOBHY CHCTEMY BUOpaTH OCHOBHY
o= O
ﬂ 1 2o
IT
— 3 S o0yayBaTu
X;=1 & cIopy
3TUHAJIBHUX
[ToGynyBaTH entopy 3rHHAIBHUX MOMEHTIB BiJ{
MOMEHTIB B1Jl OJUHUYHOTO MOMEHTY 7%- OIMHUYHOT CHIIHI
@ 3 kHm @
\ 4 y
3 KH 2 KH A 3 KH 2M
“ A 7
;
3m 2m = [ToOynyBaTn
-~ >
BaHTAXHY €MIOpY
[ToOyayBaTi BaHTaXHY €MIOPY B[ BiJl 30BHIIIHBOTO
30BHIIIHBOIO HABAHTAKEHHS 77T HaBaHTa)KCHHS
0=3 kH/M <«— @ % /\ 3 kH:m
1 y r \ [TobynyBatn
4 2 3m % 3 emopu N, Q
2xkH»1 0=2 kH/m ta M
[ToOynyBaTu entopu Q1 M Tta ’
niAiopaTu NPSIMOKYTHUHN TIepepi3 E/ 2M 2M
(hb=2), sixmo [s]=150 MIla
@ T 2 xH 3 xkHw
3 xHm })-c . .
A |_> o ™ )757 Hl):[16paTI:I
o JBOTaBPOBHIA
#M 3M )752[ 111‘%37- = nepepis i nepesipuTH
2xH

4

BI/IBHa‘{I/ITI/I HpOI‘I/IH TOYKHU A,
axmo J=500cm* E=2-10° MIla

=4

YMOBY MIIIHOCTI 3
ypaxyBaHHSIM
MOJIOBXHBOT CHJIH,
sxio [6]=150 MIla




Bapiant Ne 10

O
L B

BuszHauuTH cTymniHb CTaTUYHOI

BusnauuTu cTymisb

CTaTUYHOI
AEHCBI/IBHa‘{eHOCTi Ta

BI/I6paTI/I OCHOBHY

HEBH3HAYEHOCT1 Ta BUOpaTH CHUCTEMY
OCHOBHY CUCTEMY j
® 2 O
3
X1:1
1
g 3 X
X,=1| IloGynyBatu emtopy
3TUHAJIbHUX
[TobynyBaTu entopy 3ruHaTbHUX MOMEHTIB Bis
MOMEHTIB BiJl OAUHUYHOTO MOMEHTY 7&/ OMHUYHOI CHIIH
2 kHwm @ 2xH
— - y
i€ M
7 =
. 5z [ToOynyBaTn
< 3m S< 2m S13kH o = BaHTaXXHY
© emnIopy Bix
[ToOynyBaT BaHTaXKHY €MIOPY % SOBHIITHROTO
BIJI 30BHIIIHHOIO HaBaHTAXKEHHS HaBaHTAKCHHA

2 kH

\ 4

AN

3M

Tz
3 kHm

[ToOynyBaTu emtopu Q1 M Tta
miaiopaTy JBOTAaBPOBUIM Mepepis,

=

Im

7777

M

[ToOynyBaTn
emopu N, Q Ta M

sxiio [S]=150 MIla

g=2 xH/m

3M

A

M A 3m

g=3 kH/m

BI/IBHa‘II/ITI/I HpOI‘I/IH TOYKHU A,
axmo J=500cm* E=2-10° MIla

5 2w _| 2xH
[Tixi6patu

3m JIBOTaBPOBUI

& nepepis 1 mepeBipuTu

_T YMOBY MIIIHOCTI 3

h ypaxyBaHHSIM
lB_KH)‘M MOJIOBXHBOT CHJIH,

sxio [6]=150 MIla




Bapiant Ne 11

®
S 5 2 A

BuszHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH
OCHOBHY CUCTEMY

LLyLL /ﬁz

@

BuszHauutu cTymniHb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY
CUCTEMY

X1=1 @

©

r 2M
=
7% ;757- )737' ® 5
™
[To6ynyBatu emtopy
[oOynyBaTH emropy 3ruHaNIBHUX 7777 1 3ruHaIbHUX MOMCHTIB
MOMEHTIB BiJl OAUHUYHOTO MOMEHTY X1=1 BiJl OIMHUYHOT CHIIH
g=2kH/m @ 1xH @
<
< 2xH
i

y V.V V VYV \

74&, 6 kH>m
7 oo 7P s [

Im l Im 3 >

[ToOyayBaT BaHTaXHY

D
. >OE 3x CIIOpY BiJ
[ToO6ynyBaT BaHTaXXHY €MIOPY Bij 3OBHIIIHLOTO
30BHIITHBOTO HABAaHTAYKECHHSI HARAHTASKSHHS
h —
gq=2xkH/m 3 xkHwm q_BKH/M e
{ V1 1T .  3xibu %
5SM k=
2m
[ToOynyBaTu entopu Q 1 M ta —> =
nigiopatu nepepiz (Wb=2), sxio [ToOynyBaTH
[6]=120 MIla emtopu N, Qi M
@ g=3xkH/m
3 kHm 2xH v @
P
l _ 3m ITigiopaTu
. 8/ 3kH| JIBOTaBPOBUH Tepepi3 i
7% v | Im )737}1\4 Im 1Im — MIEPEBIPUTH YMOBY
5 k= MIIHOCTI 3 ypaxyBaHHSIM
MOJTOBKHBOT CHITH, SIKITIO

Bu3znauutu IMIPOIrvuH TOYKH A,

akio |, = 500 ecm?, E = 2210° MIla

[6]=120 MIla




BapiaaT Ne 12

O

J
J

R
- R

BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH
OCHOBHY CUCTEMY

(@)

BuszHauutu cTymniHb
CTaTUYHOI
HEBU3HAYECHOCTI Ta

BUOpaTH OCHOBHY

bs

O
A2

[ToOyayBaTH entopy 3ruHaIbHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

CUCTCMY
Xl =1

©

3Mm

[ToOynyBaTu entopy
3TUHAIBHUX MOMEHTIB
BiJl OTMHUYHOT CHITU

©

4 xH>X1
—> 4K 2 xH 3xH T > «H @
-, — A 4 .
74 3m
3’ w A
& [ToOynyBaT BaHTaXHY
[ToOyayBaTH BaHTaXHY €MIOPY BiJ CIIOpY BiZ
30BHIIIHBOIO HABAHTAKEHHS 7777 SOBHIIIHBOT'O
o @ g=3kH/Mm
K
3 [ [
d 3m 2m ;7?;7- 3l = 3m
SKHM
[ToOynyBaTu entopu Q 1 M ta k=
nigiopaTu JBOTaBPOBUIl Mepepis, E H06YIIYB?TH
axmo [6]=150 MIla emopu N, Qi M

3 kHMm
«
A

g=2xH/™m
.
2 v 1m
WANEYN FRRENES

Bu3znauutu IMIPOIrvH TOYKH A,

axmio |, = 500 ecm?, E = 2:10° MIla

A

y
M

[TinibpaTtu TBOTaBPOBHIA
q=2«kH/m [epepis i mepeBipuTH
YMOBY MIITHOCTI 3

ypaxyBaHHSIM
skio [6]=120 MIla

y Y y

2M
2 xHm

HOI[OB)KHBOI CHJIN,




Bapiant Ne 13

O

VANE S T

BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH
OCHOBHY CUCTEMY

v @)

BuszHauutu cTymniHb
CTAaTUYHOI
HEBU3HAYECHOCTI Ta

k BUOpaTH OCHOBHY
R CUCTEMY

O
( :

[ToOynyBaTH entopy 3ruHAILHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

—— ®
=
i
Im
S llobynysatu emropy

3TUHAJILHUX MOMEHTIB
A BIJI OTUHUYHOI CHJIN

3xHM —> q=2xH/m @
Wi o S

—_—
©

74;/2““ 2

2w 1Im 2M . v [To6ynyBatu
g &| SKH  pamraxuy emopy
[ToO6ynyBaT BaHTaXXKHY EMIOPY B1Jl 30BHIIHLOTO
B1ll 30BHINTHBOT'O HABAHTAXKCHHS HaBaHTa)XCHHS
2 xH @ g=3kH/Mm
3Mm l 2m N
N y Y Y A
)757- 3um
g=2xH/™m S
. (2]
[To6ynysatu emtopu Q1M ta To6yysati

niAi0paT NPSIMOKYTHUHN TIepepi3
(hb=2), sixmio [s] =150 MIla

|, CIopH N, QuM

O

— —
A
74 ;_1M 3M 8/ M }737_
<2 xHwm <_2 cHom

BuzHauntu nporuH T. A,

q=2 KH/M>2KH>M

avriin | =BON ~u? a2 E=2.10° MTTa

M nepepis i mepesipuTu
3 33 YMOBY MIIIHOCTI 3

[Tinibpatu kpyrauit

ypaxyBaHHSIM
MOJTIOBKHBOT CHITH,
sxio [6]=120 MIla




Bapiaut Ne 14

O

R
S 5 3 & R

BuszHauuTH cTymniHb CTaTUYHOI

\'4

Eave

@

BuszHauutu cTymninb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY
CUCTEMY

HEBH3HAYEHOCT1 Ta BUOpaTH
OCHOBHY CUCTEMY

R

X1:1

—=

[ToOyayBaTH entopy 3ruHaIbHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

o (@

2M

<

Im

[To6ynyBatu emtopy
3rUHAJILHUX MOMCHTIB
BiJl OTMHUYHOT CHJIN

_ =2 xH/
¥ LA A’ Y
2m
WMTTV7 2 2m z HO6YIIYBa’[.‘I/I
BaHTAXHY €MIOPY Bij
[ToO6ynyBaT BaHTaXXKHY €MIOPY Bij 30BHIIIHBOTO
30BHIITHBOTO HABaHTAYKEHHSI HaBaHTaKCHHS
q 2 kH™m
0=2 xkH/m o
N 2 kHM<] q v N
\' [0 E > (51
N o 3m ~P— 2
o (g' 3xH
[ToOynyBaTu entopu Q1 M Tta ‘2
nigiopaTu NPSIMOKYTHUHN TIepepi3 — [ToOynyBaTn
(Wb=2), sixmio [s] =150 MIIa ‘*OE emopu N, Qi M
O gt
. ITITY
2 | 1m
> A S ITigiopaTy Kpyriuii
2xH & nepepis 1 mepeBipuTu
— o™
74;- Im T 3m ,737. 2m )737- 3 YMOBY MIIIHOCTI 3
-« 2xH E

BI/IBHa‘II/ITI/I HpOI‘I/IH TOYKHU A,
axmio |, = 500 ecm?, E = 240° MIla

RS

ypaxyBaHHSIM
MOJTIOBKHBOT CHITH,
skio [6]=120 MIla




Bapiant Ne 15

O

BuszHauuTH cTymniHb CTaTUYHOI

OCHOBHY CUCTCMY

@

BuszHauutu cTymniHb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY
CUCTEMY

LolL

HEBH3HAYEHOCT1 Ta BUOpaTH

X1:1

[ToOyayBaTH entopy 3ruHaIbLHUX
MOMEHTIB B1Jl OIUHUYHOI'O MOMEHTY

e @

M

3Mm

[ToOynyBaTu entopy
3TUHAIBHUX MOMEHTIB
BiJl OTMHUYHOT CHITU

Vo

2 xH 2xH 2 xH @
\ 4 \ 4 A 4 2M 2M
S [To6ynyBatu
PLACSE N PEIC SN 2 HO% BAHTAXHY €IIOpPY
[ToOyayBaTH BaHTaXHY €MIOPY BiJ — B1 30BHIIIHBOTO
30BHIIITHBOTO HABAaHTAYKECHHSI ﬁ HaBaHTAKCHHA
2 kH™m o
TG ®
d Y }
> &l 2xH
[To6ynysatu emtopu Q 1 M ta
OoyAY p QV : Im [ToOynyBaTn
migiopaT TBOTaBPOBUI Tepepis, ﬂ_ )
— 150MIIa emopu N, Q1 M

AKII0 [0]

©

BI/IBHa‘{I/ITI/I HpOI‘I/IH TOYKHU A,
axmio |, = 500 cm?, E = 2:10° MIla

=3 xkH/m 2&Mm

Y A

3M

H1m6paTH
g=2xH/M |&  gBoTaBpOBHIi HIepepis
i mepeBipuTH yMOBY
. MIITHOCTI 3

2m k=
ypaxyBaHHIM

MOJTIOBKHBOT CHITH,
skio [6]=120 MIla

2 kH g




Bapiant Ne 16

J R
A - R
BuszHauuTH cTymniHb CTaTUYHOI

HEBH3HAYEHOCT1 Ta BUOpaTH
OCHOBHY CUCTEMY

@

BuszHauutu cTymninb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY
CUCTEMY

K/

O,

R
R

X1:1

C <

[ToOyayBaTH entopy 3ruHaILHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

©

X1:1
Im
&
[loOynyBaTu entopy
3rUHAJILHUX MOMEHTIB BiJI

=

OOUHUYHOI CHIHA

~®
3xH 2 xHwm ——
y r = M
s
=
v 7& Im ’ZS Sj' Im | 5 (ﬁ N2 [To6ynyBatu
o BaHTaXXHY CIIOPY BiJ
[ToOyayBaTH BaHTaXHY CITIOPY 30BHINIHBOTO
BiJl 30BHIIIHHFOIO HABAHTAXKECHHS HaBaHTaXCHHA
<« @ M 3yH
d 2 kHm
tl 3M I M (% =2 kH/m
3kH TR
. 3m
HO(?YIIYBaTI/I emtopu Q 1 M ta = oGy yBatu
migiopaT TBOTaBPOBUI emmopu N, Qi M
nepepis, skio [o] = 150 MIla pr N,
ol
l 2 kH — 2l o=2 xHim 1'{ini6paT'H
JBOTaBPOBHUI Iepepi3
A v Im 3 m 2%37 . i nepesipuTH yMOBY
2 KHv <] S MIIHOCTI 3
- ypaxyBaHHAM
Bu3HaunTH MporuH ToYKu A, Sl T OOBKHBOT CHIIH,

axmio |, = 500 cm?, E = 240° MIla

skio [6]=120 MIla




BapiaaT Ne 17

O,

LLLL @

LoLL
Busnauutu cTymib
CTaTUYHO1
BusHauuTH cTymniHb CTaTUYHOI HEBHU3HAYEHOCTI Ta
HEBU3HAYEHOCTI Ta BUOPATH BUOpaTH OCHOBHY
OCHOBHY CUCTEMY CUCTEMY
( @ Im | @
ERVANENENS N X:=1
X1:1 (gl
[To6ynyBatu emtopy

[ToOyayBaTH entopy 3ruHaIbLHUX
MOMEHTIB B1Jl OIUHUYHOI'O MOMEHTY

=

3rUHAJILHUX MOMEHTIB
BIJI OTUHUYHOI CHJIN

g=2 kH/m 3 KH@

lsKH @

o yividyy v o s 2m
) ~
T
~ ?’ Im 2m /ZE;;' Iv | M7 < e < [TobynyBaTn
R T T Sl BN B BaHTaXHY €MIOpYy BiJ
[ToOyayBaTH BaHTaXHY €MIOPY BiJ 30BHILIHBOTO
30BHIIIHBOIO HABAHTAKEHHS 7 HABaHTAXXEHHS
o
3kH l 2 kHm B
§|| &l g=3 xH/m
Su 2u FERREREN
. < 3Mm
[ToOynyBaTu entopu Q 1 M ta q
niaidpaT 1BOTaBpOBUI NEpepis, H06YIIYB?TH
axiio [o] = 150 MIla emopu N, Q1 M
2xH 3 kH/m @ 2 ki . .
N _); | [TiniOpatu
1 A =N JIBOTaBPOBUH TEpeEpi3
* T = = i mepeBipuTH yMOBY
1 1 1 2 =S & . )
7&/’ M M M Mﬁi’ N> MIITHOCTI 3
° = ou ypaxyBaHHSIM
Busznauntu nporuH Touku A, SKIIO Ls

I, = 500 cm?, E = 240° MIla

MOJTIOBKHBOT CHITH,
skio [6 ]=120 MIla
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BusHauuTH cTymniHb CTaTUYHOI
HEBU3HAYEHOCTI Ta BUOPATH
OCHOBHY CUCTEMY

Lol

@

BusHauutu cTymninb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY
CUCTEMY

O,

X1:

G

1
i e

[ToOynyBaTH entopy 3ruHaIbHUX
MOMEHTIB BiJl OIUHUYHOT'O MOMEHTY

®
M

[ToOynyBaTn

ernopy

& & 3TUHAJIBHUX

MOMEHTIB BIJI

7% OIUHOYHOI CUJIHN

©

—
2 kHm 3 xH
C —~ \ 4 —~
S I S N S\
> A Im [Im M

[ToOyayBaTH BaHTaXHY €MIOPY B[
30BHIIIHBOIO HABAHTAKEHHS

3 kH
Im
?5_ _L$
2m
==

©

[ToOynyBaTn
eMopy 3TUHAIBHUX
MOMEHTIB BIJI
30BHIIIHLEOTO
HaBaHTAXXECHHS

g=2 kH/m

2 kHm @
N
/ v
N 3M 3M

g=2 kH/m
2 kH (51 3M
M

[To6ynyBatu emtopu Q1 M ta 2 kHom

nigiopaTu 1BOTaBPOBUI = H06y11yB'f1T1/1

epepis, axuo [o] = 150 MIla = emopu N, Qi M
@ =2 xH/m

3kH g =2 kH/m

Y Y A\

—
7%_1M IMm 2Mm 3m
axmio |, = 500 ecm?, E = 2:10° MIla

Bu3znauutu IMIPOIrvuH TOYKH A,

2 kHm

Y
,,g 3um s JBOTABPOBUH Iepepi3
N 22M i MepeBipUTH YMOBY
MIITHOCTI 3
Q

[Tixi6patu

ypaxyBaHHSIM
MOJTIOBKHBOT CHITH,
sxio [6]=120 MIla
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BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH

vs @

BuszHauutu cTymniHb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY

gl
b

OCHOBHY CHUCTEMY cCUCTEMY
Ot O
< 2m
= & [ToOynyBaTn
eMIOpY 3THHATBHUX

[ToOyayBaTH entopy 3ruHaIbHUX
MOMEHTIB B1Jl OIUHUYHOI'O MOMEHTY

MOMEHTIB BIJI
OOUHUYHOI CHJINA

A Ay

©

3 kHMm

M M M

-
>

VT

< . laz
- >l B

[ToOyayBaTi BaHTaXHY €MIOPY BiJ
30BHIIIHBOIO HABAHTAKEHHS

q= 2 xH/m l>2 kH:Mm @

Y Y

3M <
=
(2]
[ToOyayBaT BaHTaXHY
77— €MIOPY BiJl 30BHIIIHBOTO

HaBaHTa>XCHHA

3kH @
d 3M
§| A A A A A g
M
0=2 kH/m

[ToOynysaTu entopu Q 1 M ta

nigiopaTu JBOTaBPOBUIl Mepepis, H06YIIYB?TH
akmo [o] = 150 MIla A ermopu N, Q1M
2 kH™m
3 kH™m g=2xH/m
— A i [Tigi6patu
o Yy v < 3um JIBOTaBPOBUH TEepepi3
7;;_1M 3m 2M g E S 1mepesiputn ymOBY
2 . .

P o & MIITHOCTI 3
o ypaxyBaHHIM

Busnauutu nporus Touku A, [1OTOBXKHBOI CHIIH

axmio |, = 500 ecm?, E = 2:10° MIla

skio [6]=120 MIla
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BuszHauuTu cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH

ﬁ Busnauutu cTymib

CTaTUYHOI

HEBM3HAYEHOCTI Ta
BI/I6paTI/I OCHOBHY

OCHOBHY CHUCTEMY cCUCTEMY
S @3 O
< = k 2m = X1=1
~ e— [ToOynyBaTn
= eMIOpY 3rHHATBHUX
[ToOynyBaTH emopy 3rHHATEHUX - MOMEHTIB Bil
2m

MOMEHTIB BiII OJUHNYHOI'O MOMCHTY

OOUHUYHOI CHINA

O

g=2 kH/m s @
3kH -
D i Y l Im 5
< M TNT 2 TTFTAML 3 Yo [To6ymyBaTu
K BaHTAXHY €MIOPY Bij
[ToO6ynyBaT BaHTaXXKHY EMIOPY 30BHIIITHBOTO
BIT 30BHINTHAOTO HABAHTAXKEHHS HABAHTAKEHHS
g=2xH/m <] @ 0=2 xH/m
. 4 M
H =
3M M 8/ K
3xkHM—> «~ 3 kHm
M
[ToOynyBaTu entopu Q 1 M ta
migiopaTy ABOTAaBPOBUH Mepepis, 3 [oOynyBaTn
skio [o] = 150 MIla emopu N, Qi M
A ) | ) ;757' > /‘737' [TiniOpaTn
P y —_— o PN
ST e S| 2y s
ol N 1o . PEBIp YMOBY
N MIIIHOCTI 3 ypaxyBaHHIM
O

BI/IBHa‘II/ITI/I HpOI‘I/IH TOYKHU A,
axmio |, = 500 cm?, E = 240° MIla

MOJTIOBKHBOT CHITH,
sxio [6]=120 MIla
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BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH

4

@

BuszHauutu cTyminb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY

OCHOBHY CUCTEMY CUCTEMY
( < ? g/ )’7\ _ =1 [To6ynyBatu
& 11000
2m 3rMHAIBHUX
[ToOyayBaTH emOpy 3THHAIBHUX MOMEHTIB BiJ
MOMEHTIB BiJl OITHHHYHOT'O MOMEHTY OJIMHUYHOT CHIIH
=2 kH/m @ , 2Mm @
2 xH| S 3
rararrE S,
= =
] 7 oom [T [T ow 77 . . IoOymyBaTH
h o - . 3 BaHTAXHY CIIOPY
[ToOyayBaTH BaHTaXHY CIIOPY BiJl 30BHIIITHBEOTO
BiJl 30BHIIIHBOI0 HABAHTAXKCHHS HaBaHTAKCHHS
O
3kH 1 | g=2xH/™m
g=2 kH/m 3 <
N L1337 <
§| 3m 3m % 2um <
. =)
iniOpars Mooy epepi ‘ ToGyysata
’ 5 i
emropu N, Q1 M
(Wb=2), siximo [s] =150 MITa puN, Q
Q) 2 xkHx1 10
Im o
3xHM —> 2 [TixibpaTtu
1M JBOTABPOBUH Iepepi3
é At M 30 Tnt 5 |5 =2 xHM § pepepiputn ymosy
™| N MIITHOCTI 3
2m ypaxyBaHHSIM
BusnauuTt nporux Touku A, [OOBKHBO] CHIIH,

axmio |, = 500 ecm?, E = 2X0°MIla

AN

skio [6]=120 MIla
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BuszHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH

\4

@

BusnauuTu cTymib

CTAaTUYHOI

HEBU3HAYEHOCTI Ta

BUOpaTH OCHOBHY
CUCTEMY

OCHOBHY CUCTCMY
O
e s 2

[ToOynyBaTH entopy 3ruHAILHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

7%21\4

3M

X 1:1
e O JTUTHUYHOI CUJIH

2Mﬁ57_ @

[ToOynyBaTn
ermopy
3THHAJIBHUAX
MOMEHTIB BIJI

NG

/\3 kHm

2l (5)

}2xH 2xH
¥
D -
. e . =g [ToGynyBaTu
h o h - & BaHTAKHY €ITIOpPY
[ToOyayBaTi BaHTaXHY €MIOPY BiJ B1Jl 30BHIIIHBOTO
30BHIIIHBOIO HABAHTAKEHHS P aara HABaHTAXXEHHS
O , “
3 xkHm 2 xH , g=2 xH/m
N| =
A Y
d 3M AV )757_ M M
) & 3 kHm
[To6ynysatu emtopu Q1 M ta 5 H

nigiopaT NPSIMOKYTHUN
nepepiz (Wb=2), sxmio [s] =150

[ToOynyBaTn
emtopu N, Qi M

g=3 kH/m

A 3m Im z 2M)7%7_

BI/IBHa‘II/ITI/I HpOI‘I/IH TOYKHU A,
axmio |, = 500 ecm?, E = 2X0°MIla

2

3Mm

‘|‘ 2 kH

[TiniGpaTu aBO-

= TaBpOBUH Tiepepi3 i
— .
T IEpEBIPUTU YMOBY

M
= e
N
M O

MIIIHOCTI

3 ypaxyBaHHSIM
MOJOBKHBOT CHITH,
sxio [6]=120 MIla
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BusHauuTH cTymniHb CTaTUYHOI
HEBHU3HAYEHOCTI Ta BUOPATH
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@

BuszHauutu cTymninb
CTaTUYHOI
HEBU3HAYEHOCTI Ta
BUOpaTH OCHOBHY

OCHOBHY CUCTEMY CUCTEMY
OlF=x =20
X1:1 S

g g > ) [ToOynyBaTn

75/ ;737- emopy
3TUHAJIBHUX

[ToOynyBaTH entopy 3ruHaIbLHUX S{‘i MOMEHTIB BiJ
MOMEHTIB B1Jl OIUHUYHOI'O MOMEHTY X:=1 OJIMHUYHOT CHJIN

g=2 kH/m 2 xH

‘iiiii\ A4 C
5

o2 T2 | 2w

[ToOyayBaTi BaHTaXHY €MIOPY BiJ
30BHIIIHBOIO HABAHTAKEHHS

©

[ToOynyBaTn
BaHTXHY €MIOPY
B1J] 30BHIIIHBOTO

HaBaHTa)KCHHS

g

2 kH>M € @

g=2 kH/m
N \lr \L \L Jt be
—— e

[ToOynysaTu entopu Q1 M Tta —
niAi0paT NPSIMOKYTHUHN TIepepi3
(Wb=2), sixmo [s] =150 MIla

’

2 xkH

[ToOynyBaTn
emtopu N, Qi M

3xHwMm > 1 %Y
A
#M ﬁM M Im 1M)737-
.

BI/IBHa‘II/ITI/I HpOI‘I/IH TOYKU A,
axmio |, = 500 ecm?, E = 2X0°MIla

[TiniGpaTu aBO-
TaBpPOBUH mepepis i
MIEPEBIPUTH YMOBY
MIIIHOCTI

3 ypaxyBaHHSIM
MOJIOBXKHBOT CHJIH,

skio [S]=120 MIla
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BuszHauuTH cTymniHb CTaTUYHOI

@

BusznauuTu cTymib
CTaTUYHO1
HEBU3HAYEHOCTI

Ta BUOpaTu

HEBH3HAYEHOCT1 Ta BUOpaTH
X 1:1

OCHOBHy CI/ICTeMy
f/\ 2 P4 2

[ToOynyBaTH entopy 3ruHaIbLHUX
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY

/

OCHOBHY CUCTCMY
X 1:1
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YR @

[ToOynyBaTu entopy
3rUHAILHUX
MOMEHTIB BIJI
OJIMHUYHOI CHJIN

©

axmio |, = 500 cm?, E = 240° MIla

SiHM 2 kH 3 l%i @
< > 2m
i i
> ou 777 om 77 2u77 - [To6ynyBatu
@ BaHTaXHY CITIOPY
[ToGynyBaTu BaHTaXHY €MIOPY B1J] 30BHILIIHBOTO
BiJl 30BHIIIHBOI0 HABAHTAXKCHHS 7777 HaBaHTXKCHHA
q:2 KH/M @ q:3 kH/Mm
3xkHM ] 2xH
d Y V.V VvV VvV V L N\ Y 3 y_ Vv
3 3 é M ,7%7
d M M T E'
q ) L l
H.O(.igIIYBaTI/I emtopu Q 1 M Ta . = 3kHM  TloGynysatu
migiopaT MPAMOKYTHUH TIepepi3 V4 -
emropu N, Q1 M
(Wb=2), sixuo [S] =150 MITa pu N, Q
@ =2 kH/m
2 xHom > =3 kH/m [TiniOpaTu qBOTABPOBUIA
2m nepepis 1 mepeBipuTu
® 2 MOBY
g A 1u| 2 a  YMOBY
3 (i " S 3 ng/ 2M MILHOCTI
3 ypaxyBaHHSIM
BusnaunTH mporuH ToYKu A, S T CTa—

[s]=120 MIla
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BusHauutu cTymiHb CTAaTUYHOT L HEBU3HAYEHOCTI Ta
HEBU3HAYEHOCTI Ta BUOPATH BUOpaTH OCHOBHY
OCHOBHY CUCTEMY CUCTEMY
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[ToOyayBaTH entopy 3ruHaIbLHUX MOMEHTIB BiJ
MOMEHTIB BiJl OIUHUYHOI'O MOMEHTY OJIMHUYHOT CHJIN
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ou 7P 20 [ 2w 3 | E BAHTAXKHY
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[ToOyayBaTH BaHTaXHY €MIOPY BiJ 30BHILITHBOTO
30BHIIIHBOIO HABAHTAKEHHS 5 HABaHTAXXEHHS
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; O,

2 kH/m
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N 2m 2m k
3k l 13
[To6ynyBatu emtopu Q1 M ta :: = o6

miaiopaTy MPSAMOKYTHUI o0ynyBaTH

nepepiz (/b=2), sxmo [s] =150 MIla ;37- emopu N, Q1 M
@ g=2 xH/m
] [Tinibpatu kpyrauit

2xH 3xH .. .

R R & nepepis i mepe.i-
74 M A S/ PUTH YMOBY MIITHOCTI
y kf | 3 ypaxyBaHHSIM

BI/IBHa‘II/ITI/I HpOI‘I/IH TOYKHU A,
axmio |, = 500 ecm?, E = 240° MIla

MOJTIOBKHBOT CHITH,
skio [6]=120 MIla




6.8 Po3paxyHku Ha cTiliKicTh Ta TUHAMIKY
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I[JIH CTAJICBOI'O CTOsAKaA
BH3HAYUTHU KPUTHUYIHY

CUITY, SIKIIIO E=2>§.05MHa,

1.3@‘

2
400xH
| = ﬁl
o E
& [TiniGpaTu po3mipu
MONIEPEYHOT0 TIEPEPI3y
CTOSIKA, SIKIIIO MOTO0

/77

marepian —Cr. 3,
[s]=180 MIla

a 5, =200 MITa

lj O=5kH

I

ZM‘

\

[

l:' O=9 kH

H

1.5 7787_

Y

©
L

1.5m Nel2
NelO
&  Ha CTaJIEBY pPaMy 3 BUCOTH
Ha craneBy 6anky 3 Bucotu H=0,02 cm H=0,02 ¢m nanae
nagae BaHTax Q. Buznauntu 0.5 BanTax Q. Buznauutn
MaKCHUMAaJIbH1 HAIIPYKEHHS 7& MaKCHUMAaJIbH1 HAIIPYKEHHS
O — 0
2
4 ™ —>|§‘e
2™ | 3Mm a <20cm,
o] |13 1

Ha cranesiii 6aiii BCTAaHOBJIEHO
TUI0 Macor M. BusHauntu
9JacTOTY BJIIACHUX KOJMBaHb

Vo

Ha cranesiii 6aiii BCTAaHOBJIEHO
TUI0 Macor M. BusHauutu
9JacTOTY BJIIACHUX KOJMBaHb

@

\

=

Ha craneBiit Oanil BCTAHOBIIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunTh Mak-
CUMaJIbHI HANPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB

15 cm
S

8
3r
X = |
\—El 3m ; &
[ 3E 20 cM

Ha craneBiit Oaiil BCTAHOBJIEHO €JIEKT-
POJIBHTYH Macoro M. Bu3HaunTh Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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Py @ 600kH |~ C
\ T \J ? S
P~ Nel0
h
e ] <>
s = [Tigi6patu po3mipu
™ JUJIs cTaneBoro cTosika ™ HOTIEPEYHOT 0 TIepepizy
BU3HAYUTHU KPUTUIHY CTOSIKA, AKILO HOro
v ] cwmuy, - matepian — Cr. 3,
AN kim0 E=240°MITa, [5]=180 MITa
O o ®
H
O=7xH| $H M 1 = S%
15 ; .
10, 8
2 0,5 15 =
M <25 N Ha craneBy pamy 3 BUCOTH
Ha craneBy 6anky 3 Bucotu H=0,02 cm 15 H=0,02 ¢m nanae

najgae Bantax Q. Buznauntu
MaKCHUMAaJIbH1 HAIIPYKEHHS

BanTax Q. Buznauutn
MaKCHUMAaJIbH1 HAIIPYKEHHS

P

©)
31

Ha cranesiii 6aiii BCTAaHOBJIEHO
TiJI0 Macoro M. BU3HaYnTH 4acToTy
BJIACHUX KOJIMBAHb CUCTEMH

3M

I A

®
[

Nel6

3,51
J

2,5M

=
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Lldd

2,5M

Ha cranesiit pami BCTaHOBJIEHO
TUI0 Macoo M. Buznauutu
94acTOTY BJIACHUX KOJINBAHb
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X
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/
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2y Ne20

Ha craneBiit 6aiii BCTaHOBJICHO
CJIICKTPOABUTYH Maco0 M. BuzHauntu
MaKCUMaJIbHI HaPYXCHHS, SKIIO
30ymxytoua cuna Po=8 kH,

n = 600 00/xB

3T
2Mm 7.#7. Nel10
= Ha cranesiit pami
N
BCTaHOBJICHO €JIEKTPOJBUI'YH
M Macor M. Busnauntu

MaKCUMaJIbHI HalpyXKCHHS,
77;7- SKIO0 30y IKytoua cuiia Pp=8
kH,
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Jor A\

1.5m

Jls cTajmeBoro CTosIKa
BU3HAYUTU KPUTHUHY

_ 5
cuiy, ko E=2X0"MlIla,

# 1.5m

O,

600xH

I

[Tigi6patu po3mipu
MONIEPEYHOT0 TIEPEPi3y
CTOsIKA, SIKIIIO MOT'0
Marepiai —T. 3,

%

3Mm

Ha craneBy 6anky 3 Bucotu H=0,02 cm
najae Bantax Q. Buznauutu
MaKCHUMAaJIbH1 HAITPYKEHHS

a S;,;=200 MIla [s]=180 MIla
0O=9kH @ 0O=7xkH : )
H l 1 H u
v 1 I: - | Ne12
Tg Ne24 1,5m Al,SM
.8 2m

Ha craneBy pamy 3 Bucotu H=0,02 cm
najae BanTax Q. Busnauntu
MaKCUMaJlbH1 HAPYKEHHS
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3t : E
18 41 —
0,8m 2M
| 1Q To) 3m 5 A5,
i
. 20cMm,
Ha craneBii 6aJii BCTaHOBJIECHO T1JIO Ha craneniit paMl BCTAHOBJICHO
Macorw M BuzHauutu YaCTOTY BJIACHHUX TUTO Macoro M. BuzgaunuTtu
KOTTURAHK CUCTEMU JacTOTV RMACHUX KOTTURAHR
4t @ X
m 1 =
§ 2m 7'%7‘ [ | g
I-\ / N
3m 1 = 16 B 10
8 Py ]
Ha cranesiit 6aiiiii BCTAHOBIIEHO 1 Ha cranesiit pami BcTaHOBIIE-
CICKTPOABUTYH MACOIO m. '5 HO CJICKTPOABUI'YH MACOXO m.

Bu3HaunTi MakcuMasbHi HAIIPYy>KeHHS,
AKI10 30ymKyroua cuia Pp=8 kH,
n = 600 06/xB

BusHaunTi MakcuManbHi
HAMPYKEHHS, AKIIO 30yKy0Ya
cuna Po=8 kH, n = 600 06/xB
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Jl1s1 craneBoro crosika HOIICPEIHOI0 HePeVPBY
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Ha craneBy 6anky 3 Bucotu H=0,02 cm
najae Bantax Q. Buznauutu
MaKCHUMAaJIbH1 HAITPYKEHHS

Ha craneBy pamy 3 Bucotu H=0,02 cm

A\
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10
<>
Ha cranesiii 6aiii BCTAaHOBJIEHO

TUI0 Macor M. BusHauutu
JacTOTY BJIIACHUX KOJMBaHb

najgae BaHtax Q. Buznauntu
MaKCHMaJIbH1 HaIIpYKEeHHS
O

15cm

B [\

Ha cranesiit pami BCTaHOBJIEHO
TUI0 Macoo M. Buznauntu
94acTOTY BJIACHUX KOJINBAaHb
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<] 3r
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AV 2,5Mm ‘

Ne30

Ha craneBiit Oanii BCTAHOBJIEHO €JIEKT-
POJIBHTYH Macoro M. Bu3HaunTh Mak-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB

47 (\Ej

X
M #TlM

Ha craneBiit Oanil BCTAHOBJIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunT Max-
CUMaJIbHI HANPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB

sl \NNN
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BCTAHOBJICHO T1JI0 Macoro M.
Bu3znauutu JaCTOTY BJIaCHUX KOJIMBAHb
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Ha cranesiit pami BCTaHOBJIEHO
TUI0 Macoo M. Buznauntu
94acTOTY BJIACHUX KOJINBAHb
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Ha cranesiii 6aiii BCTAHOBJIEHO E€JIEKT-
POJBHTYH Macor M. Bu3HaunTh Max-

CHMaJIbHI HAIpPy>KEHHS, SIKIIO 30y/1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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g I

=
25m |

Ha craneBiit Oanil BCTAHOBJIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunT Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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o
[\

5 N\

162




Bapiant Ne 6

Ne 20

O,

500 kH
I

Busnauntu po3mipu

“5] Jls cTajmeBoro CTosIKa ch) TOTIEPEYHOTO NIEPEPi3y
BA3HAYMTH KPHTH‘H?’ CTOSIKA, SKIIIO HOTO
cuiy, akmo E=230"MI]a, matepian — Ct.3

——7 — ’
a S, =200 MIIa. 4 [s]=180 MITa.

= 6 cm @ 0O=7xH @

Q ‘H B |

~ (] O=7xH l i H
5 i - iR
o 63 40 4
v 1w, 2w K 2
2cM < | !
eeaa

Ha craneBy 6anky 3 Bucotu H=0,02cm

MaKCHMabHI1 HaIIPpYKCHHA

Ha craneBy pamy 3 Bucotu H=0,03 cm
nagae Bantax Q. Buznauntu
MaKCHUMaJbH1 Hallpy>KEHHS.

najgae BaHtax Q. Busznauntu

2T

0 24

A

|

2M

A N
|

Ha cranesiii 6aiii BCTAaHOBJIEHO

TUI0 Macoro M. Buznauutu yactoty
BJIACHUX KOJIMBaHb CUCTEMU

()

3,51

20 cm

=
N

10 cm

7

Ha cranesiit pami BCTaHOBJIEHO
TL10 Macoro M. Buznauutu
4acTOTY

= 6 cm @
Q <>
Sy |
1 41
z X E
©oy | im | 25Mm
2 CM < |

Ha cranesiii 6aiii BCTAaHOBJIEHO
CJIICKTPOABUTYH Maco0 M. BuzHauntu
MaKCUMaJIbHI HaNpyXCHHS, SKIIO 30Y/1-

xytoua cuia Pp=8 xH, n = 60006/xB

7"
3Mm S
of I
AN
63 40" 6
leama

Ha craneBiit Oanil BCTAHOBIIEHO €JIEKT-
POJIBHTYH Macoro M. Bu3HaunT Mak-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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Bapiant Ne 7
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—7777
J171s1 cTaJIEBOTO CTOSIKA BUSHAUUTH

KPUTHYHY criy, skmo E=2-10"MIIa,

M
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<
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300 xkH
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3Mm

S
[Tini6patu po3Mipu MOMEPEYHOTO
nepepizy CTosika, Ko Horo
matepian — Ct.3, [s]=180 MIla

a S;;=200 MIIa

T2 Ozoxi Ly
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e
‘ 2M ! 1wm !

Ha craneBy 6anky 3 Bucotu H=0,02 cm

o
1T

25M
Ne 30

=

™

7T

Ha craneBy pamy 3 Bucotu H=0,02 cm

najae BanTax Q. Busnauntu
MaKCUMaJIbH1 HAPYKEHHS

nagae Bantax Q. Buznauntu

MaKCUMaJIbHI HAPYKEHHS
25m | —| |_
|

125 80" 10

25T

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0

3T

©

15m

1

=
N Ne 33

3M
Ha cranesiit pami BCTaHOBJIEHO

TUI0 Macoro M. Buznauutu yactoty
BJIACHUX KOJIMBaHb CUCTEMU

Macorw M. BuzHauutu qacCcTOTy

BJIACHUX KOJIMBAHb CUCTCMH

‘ 25 | Im | Ne33
| I

3T g
M

Ha craneBiit Oanil BCTAHOBIIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunT Mak-
CUMaJIbHI HANPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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2M

X

11

=
0,
N Ne 33

eeaa
Ha craneBiit Oanii BCTAHOBIIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunT Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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Bapiant Ne 8

®

| 20 cm |

Scm

3Mm

I[JIH CTAJICBOI'O CTOsAKa
BH3HAYUTHU KPUTHUYIHY

O

500 kH

[

[Tixibpatu po3mipu
MTONIEPEYHOTO Tepepizy
CTOSIKA, SIKIIO

fioro matepian — Ct.3

3Mm

7777 ;Iigzggﬁga 77T [s]=180 MIla
=7 xH
I1 J o O] [o ©

| [n
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Ne 33
‘ 2M | 1wm |
| [

Ha craneBy 6anky 3 Bucotu H=0,02 cm

) iH
1M7.#7. 15m
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N

[

No 40

Ha craneBy pamy 3 Bucotu H=0,03 cm.
najae Bantax Q. Buznauutu
MaKCHUMAaJIbH1 HAIIPYKEHHS

nagae Bantax Q. Buznauntu

MaKCHMAJIbHI HATIPY)KCHHS
im | 2m | ] [
!
Ne 10

3T
[

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0

BJIaCHUX KOJIMBAHb CUCTCMH

®
L]

Ne 12

A

Ha cranesiit pami BCTAHOBJIEHO T1JI0
Macoro M. BuzHauuTu yactoty
BJIACHHMX KOJINBaHb CUCTEMU

35T

2M

25m

Macorw M. BuzHauutu qacCcTOTy

3r 5

L

15m |

1

Ne

L

Ha craneBiii Oanil BCTAHOBIIEHO €JIEKT-
POJIBHTYH Macoro M. Bu3HaunT Max-
CUMaJIbHI HaIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB

1m 43 15M

=
N

L]

Ne 14

Ha craneBiit Oanil BCTAHOBJIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunTh Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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Ne 16
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™ Jlna cTanmeBoro cTosika [Tixibpatu po3mipu
BU3HAYUTH KPUTHYHY —— 7  TONEPEYHOTO Tepepi3zy
——7777 CHUIly, KO E=2>§.05MHa, CTOSIKA, AKII[O KO0
a S;,;=200 MIla matepian — Ct.3, [s]=180 MIla
| | O=7xH @ || O=9xH @
1 1 H HO 4
3 Ne 20
!1M! 25m | 180° 110" 12 .

Ha craneBy 6anky 3 Bucotu H=0,02 cm

e

Ha craneBy pamy majiae 3 BUCOTH
H=0,03 ¢cm BanTaxxk Q BuznauwnTtu
MaKCUMaJIbHI HAPYKCHHS

najgae Bantax Q. Buznauntu
=
&)

MaKCHUMAaJIbHI HaIpy>KCHHA
; oY
! 3Mm | 9 E
I 0
p=
Q

535

™
Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
Macoro M. Bu3HauuTH 4acToTy
BJIACHUX KOJIMBAHb CUCTEMH

25T

w4 ©
1L

Ne 22

Ha craneBiit pami BCTAaHOBJIEHO T1JI0
Macoro M. BuzHauuTu yactoty
RMTACHUX KOTTURAHKR cUCTEMU

3Mm

Ha cranesiit 6ajiii BCTaHOBJICHO
CJIEKT-POIBUTYH Macoro M. BuzHauntu
MaK-CHMaJIbH1 HaIIPY>KCHHSI, SIKITIO
30ya-xkyroua cmia Pp=8 kH, n = 600

L

E
15 15wm
= =
N N
Ne 24
Ha cranesiii 6aiii BCTAaHOBJIEHO
CJICKT-POIBUTYH Macoro M. BuzHauntu
MaK-CHMaJIbH1 HaIIPY>KCHHSI, SIKITO
30ya-xkyroua cmita Po=8 kH, n = 600
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Ne 27
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™ JI71s1 CTaJIeBOrO CTOSAKA [ liniopatu posmipH nonepeuroro
BU3HAYUTU KPUTHUHY —77;[7CP Y CTOSIKA, SIKIIIO HOT
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lo—of 10,
|[<——>]

Ha craneBy 6anky 3 Bucotu H=0,02 cm
najae Bantax Q Buznauntu
MaKCHUMAaJIbH1 HAIIPYKEHHS

Ha craneBy 6anky 3 ucotu H=0,03
cM majgae Bantax Q. Buznauutu
MaKCUMaJIbHI HAPYKCHHS

No

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0

BJIaCHUX KOJIMBAHb CUCTCMH

.k )

41 —

15m

=
) :E
Ha cranesiit pami BCTAHOBJIEHO T1JI0

Macorw M. BuzHauutu qacCcTOTy
BJIaCHUX KOJIMBAHb CUCTCMH

1

Ne 30

Macorw M. BuzHauutu qacTOTy

M3T

1

Ne 60

A

PEIN
| |

‘ 2M

Ha cranesiit 6ajiii BCTaHOBJICHO
SJICKTPOABUTYH Maco M . BuzHauntu
MaKCUMaJIbHI HaPYXCHHS, SKIIO
30ymkytoua cuna P,=8 kH, n=600

5
3m MD-OE

20 cm,

25m

Ha cranesiit pami BCTaHOBJIEHO
€JIEKTPOABUTYH MACcOI0 M .
Busnaunti MmakcuManbHi
HaIpY>KeHHs, K0 30yIKyoUa
cwia P,=12 xkH, n=500 06/xB
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Bapiant Ne 11
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= J171s1 CTAJIEBOTO CTOSIKA = MOTIEPEYHOTO0 TIepepizy
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Ha craneBy 6anky 3 Bucotu H=0,02 cm

Ha craneBy pamy 3 Bucotu H=0,03
cM najae BanTax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

najgae Bantax Q. Buznauntu

MaKCHMaJbHI1 HaIIPpY>KCHHA

Ne 12

Z,ET
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| 3Mm PN
|

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0

BJIaCHUX KOJIMBAHb CUCTCMH

it O

—
15Mm
Ne 14

15m

o

Ha cranesiit pami BCTaHOBJIEHO
Ti710 Macoro M. Bu3HaunTu 9acToTy
BJIACHUX KOJINBaHb CUCTEMHU

Macorw M. BuzHauutu qacCcTOTy

M4T .
Vo T :
‘1.5M| 2m | Gy
| I1OCM

Ha cranesiit Oanii BCTAaHOBJIEHO
CJICKT-POJIBUTYH Macoro M.
Busnauntu Mak-cuMaibH1
HaIPYKEHHs, SKII0 30ya-)Kyroda Cuia

e

> =
™ Lo 15cm
2M 5

Ha cranesiit 6aiii BCTaHOBJICHO
CJICKT-POIBUTYH Macoro M. BuzHauntu
MaK-CHMaJIbH1 HaIIPY>KCHHSI, SIKITIO
30ya-xkyroua cmina Pp=8 kH, n = 600
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| Su | ~ ~ Ne 16

Ha craneBy 6anky 3 Bucotu H=0,02cm

MaKCHMaJbHI1 HaIIPpYKCHHA

S

Ha craneBy pamy 3 Bucotu H=0,03cm
naaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KEeHHS

najgae BaHtax Q. Busznauntu

]

2M Ne 40

sl o

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
Macoro M. Bu3HauyuTH 4acToTy
BJIACHUX KOJIMBAHb CUCTEMH

— % ©
1L

25m
Ne

=
L
o
3 1wMm
Ha cranesiit pami BCTaHOBJIEHO

TUI0 Macor M. BusHauntu
JacTOTY BJIIACHUX KOJMBaHb

N0

A
| 2M | 2m Ne

Ha cranesiit 6ajiii BCTaHOBJICHO
CJIEKT-POIBUTYH Macoro M. BuzHauntu
MaK-CHMaJIbH1 HaIIPY>KCHHSI, SIKITIO
30ya-xkyroua cmita Pp=8 kH, n = 600

Ha cranesiit 6aiii BCTaHOBJICHO
CJICKT-POIBUTYH Macoro M. Buznauntu
MaK-CHMaJIbH1 HaIIPY>KCHHSI, SIKITIO
30ya-xkyroua cmina Pp=8 kH, n = 600
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Bapiant Ne 13
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Ne 10

3Mm

Jlns cTajmeBoro CTosIKa
BU3HAYUTU KPUTHUHY
CHUITY, SIKIIIO E=2>§.05MHa,
a S;,;=200 MIla

®
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600 kH
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3Mm

[Tixibpatu po3mipu
MTONIEPEYHOTO TEepepizy
——/£TOsKa, AKIIO HOro MaTepian —
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I

Ne 12

— 7777

| 3m

Ha craneBy 6anky 3 Bucotu H=0,02cm
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H

ke

O=7kH
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No 30

Ha craneBy pamy 3 Bucotn H=0,03
cM najae BanTax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

3T
o

najgae Bantax Q. Buznauntu

MaKCHUMAaJIbH1 HAIIPYKEHHS
Ne 24

A

| 2M

e

LM

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
Macoro M. Bu3HaYuTH 4acToTy
BJIACHUX KOJIMBAHb CUCTEMHU

[@

Ha cranesiit pami BCTaHOBJIEHO
Ti7I0 Macoro M. Bu3HaunTu 9acToTy

RITACHUX KOTMURAHEK cUucTrTeMm

Q,

Ne 14

Ha cranesiit pami BCTaHOBJIEHO
EJIEKTPOABUTYH Macoo M . Buznauutu
MaKCUMaJIbH1 HANPYKEeHHS, KO 30y
xytoua cuna P,=8 xkH, n=500 06/x8

m4’[‘
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1

Ne 16

3m

25m

|

Ha cranesiit pami BCTaHOBJIEHO
€JIEKTPOJIBUTYH Macoro M . Buznauntu
MaKCHMaJbHi Halpy>KeHHS, SKIIO0
30ymkytroua cuna P,=8 kH, n=500
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Bapiaut Ne 14
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Ha craneBy 6anky 3 Bucotu H=0,02cm

Ha craneBy pamy 3 Bucotu H=0,03cm
naaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

nmajgae Bantax Q. Buznauntu

MaKCHMaJbHI1 HaIIPpYKCHH

! 1,5m ! Ne 20

3T
[

‘ 25m

Ha cranesiit 6aniii BCTaHOBJIEHO Macy
M. BU3HAYNUTH 9aCTOTY BIACHUX

=
—

15m

Ha craneBiit pami BCTAaHOBJIEHO T1J10
Macoro M. BusHauuTu yactoty
BJIACHUX KOJIMBAHb CUCTEMU

KOJIMBAHb CUCTCMHU

Ne 27

ST@

2M |
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I
|

Ha craneBiii Oaniil BCTAaHOBJIICHO €JIEK-
TPOJABUTYH Macor M. BusHauntn
MaK-CHMaJIbHI  HamNpYXCHHS,  SKIIIO
30ymxkyroua cuna Pp=8 xH, n=600

]

15Mm

=
N

15 cm X 51

Ha cranesiit pami BCTaHOBJIEHO
€JIEKTPOJIBUTYH Macoro M . Buznauntu

MaKCUMaJIbHI HAMPYXCHHS, SKIIO
30ymkyroua cuna P,=8 kH, n=500 06/xB
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300 N @
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A - HOTIEPEYHOT0 Mepepizy
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Ha craneBy 6anky 3 Bucotu H=0,02cm

nagae Bantax Q. Buznauntu
MaKCHUMAaJIbH1 HAITPYKEHHS

<195 |
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Ha craneBy pamy 3 Bucotu H=0,03 cm

3m
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15 cm

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
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najae BanTax Q. Busnauntu
MaKCUMaJIbH1 HAPYKEHHS
Ha cranesiit pami BCTAHOBJIEHO T1JI0

Macorw M. BuzHauutu qacTOTy

15¢cm
BJIACHUX KOJIMBAHb

Macorw M. BuzHauutu qacCcTOTy
BJIaCHUX KOJINBAHb

£ o
|2 | N

Ha cranesiit 6ajiii BCTaHOBJICHO
CJIEKT-POIBUTYH Macoro M. Buznauntu
MaK-CHMaJIbH1 HaIlPY>KCHHSI, SIKITIO

30ya-xkyroua cmia Pp=8 kH, n = 600
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3m E
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15cm
Ha cranesiit pami BCTaHOBJIEHO

A €IIEKTPOJABHUIYH Macor M.
BuszHauuty MakcuMalbHi
HAMPYKEHHS, AKIIO 30yKy0Ya
cwia P,=12 xkH n n=500 006/x8
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Bapiant Ne 16

Py ®
[ Ne24

Jlns cTajmeBoro CTosIKa
BU3HAYUTH KPUTHUHY CUITY,
axmo E=2-10° MI1a,

a 0,;,=200 MI]a.

3M

/77777

O,

300xH

ek

[Tigi6patu po3mipu
MONIEPEYHOT0 TIEPEPi3y
CTOSIKA, SIKIIO
marepian — Cr. 3,
[s]=180 MIla

-

@_1 l Q=7xH

Ne33

| 2™

1,5M\|
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MaKCHUMAaJIbH1 HAIIPYKEHHS
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Ha craneBy 6anky 3 Bucotu H=0,03 cm
naaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

€

—eo

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
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Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
Macoro M. Bu3HayuTH 4acToTy
BJIACHUX KOJIMBAHb CUCTEMH

=
N

20cm

25T
10cm

.1M7é7- 2M I

Ha craneBiit pami BCTAHOBJIEHO T1JI0
Macoro M. BuzHauuTu yactoty
RMACHUX KOMMURAHKR CUCTEMU

O

&3T
PN
|

20cm

2

| 10cm
[<—>|

Ha craneBii 6aii BCTAaHOBJICHO €JIEK-
TPOJABUTYH Macor M.Bu3HauuTH
MaKC-UMaJIbHI HaIIPY>KCHHSI, SIKITO
30ya-xkyroua cmia Pp=8 kH, n = 600

Y

4t

E‘F‘OE 15¢cm
2 25u 7737_

B

Ha cranesii Oaniil BCTAaHOBJIEHO
CJICKT-POJIBUTYH Macoro M.
Busnauntu Mak-cuMaibHi
HaIpYKEHHs, SKII0 30ya-)Kyroda Cria

- ~—a~
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Bapiant Ne 19

®
N

450 kH @
o

I§ 70x45x6 =
— <
- O-OE — [TiniGpaTu po3mipu
= Il cTajmeBoro CTosIKa E_— 3 E MONIEPEYHOT0 TIEPEPi3y
::— BU3HAYUTU KPUTHUHY < CTOSIKA, SKIIO
v CUITY, SKIIIO E=2-10° Mlla, ‘_'_ marepian — Ct. 3,
s a 6, =200 MIIa 777777 [$]=180 MIla
STEENG I G
_ | = =
- Ju v -
7&7‘ 7757_ 15M =
| 15v  15um | Ne45 ﬂ. | Ne22 |
| | (E

Ha craneBy 6anky 3 Bucotu H=0,02cm

Ha craneBy pamy 3 Bucotu H=0,03 cm
najaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

nmajgac BanTax Q. Busnauntu
3T

MaKCHMabHI1 HaIIPpYKCHHA

| 15 M Ne24

o

| 25m

Ha cranesiii 6aiii BCTAHOBIIEHO T1JI0
Macoro M. Bu3HauyuTH 4acToTy
BJIACHUX KOJIMBAHb CUCTEMHU

2T

=
0
[\

()
7.

25m

Ha cranesiit pami BCTAaHOBJIEHO T1J10
Macoro M. BuzHauuTu yactoty
BJIACHUX KOJIMBAHb CUCTEMU

3 531
SII —

I‘@

3Mm >
I S| <
RA
Ha cranesiit 6amm "_‘_"| @ | -
BCTAHOBJICHO €JIEKTPO- 10
<

JBUT'YH Macoro M.
BuszHauuty MakcuMalbHi
HAMPYKEHHS, AKIIO 30yKy0Ya
cwia Pg=8 kH, n = 600 06/xB

3T

| 25w 21
h S
e

Ha cranesiii 6aiii BCTAHOBJIEHO E€JIEKT-
POJIBHTYH Macoro M. Bu3HaunTh Mak-

CHMaJIbHI HAIpPy>KEeHHS, SIKIIO 30y1-
xytoua cuia Pp=8 xH, n = 600 06/xB

5cMm
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Bapiant Ne20

p ® @)
v XP 500 kH
N 3 E S v :I: Ne50
= JIR I—l
© =| J|&
= 140x90x10 z
i O_OE | <. [TiniGpaTu po3mipu
< Jl71s1 cTaneBoro crosika v § § MONIEPEYHOT0 TIEPEPi3y
© BU3HAYUTH KPUTHYHY CHITY, [ = S CTOSIKa, SIKIIO
b stkimo E=2-10° MITa, :— Mmarepian - Cr. 3,
/77777 a GHH=200 MITIa. /T7777 [s]1=180 MIla
- | ooy ; O
_ |
b w3
\ 4 E 1M I
e 200x125x14 0 Ne55
1,5Mm 15m 2,5M

| l >

Ha craneBy 6anky 3 Bucotu H=0,02cm

A

Ha craneBy 6anky 3 Bucotu H=0,03 cm
naaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

najgae Bantax Q. Buznauntu

MaKCUMaJIbH1 HAPYKEHHS
15

25T

L s
2,5M

e M |
| |

20cMm

Ha cranesiii 6aiii BCTAaHOBJIEHO

g 2M ¢ | |
=
=
N 3T 3
—e =

1wm

Ha cranesiit pami BCTaHOBJIEHO
TUI0 Macoo M. Buznauntu
94acTOTY BJIACHHX KOJINBAHb

MIST

2M
| |

TUI0 Macor M. BusHauntu

qJaCTOTY BJIACHUX KOJIMBAHb
15wm | | |

| a0 |

Ha cranesiit Oaiii BCTAHOBJIEHO €JIEK-
TPOJABUTYH Macor M.BuzHauwnTH
MaKCUMaJIbHI HaNpyXCHHS, SKIIO 30Y/1-
xytoua cuia Pp=8 xH, n = 600 06/xB

3T

20cm a
S S

=
0
—

25m

2M E
10cwm
Faddd

Ha craneBiii Oanil BCTAHOBJIEHO €JIEKT-
POJIBHTYH Macoro M. Bu3HaunTh Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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BapianT Ne 21

@

@

P 90x56x6
v 500 xH
T e L
™ =
—

- 0‘3_ [Tigi6patu po3mipu
CYE) Jlns cTajmeBoro CTosIKa A 3 E MONIEPEYHOT0 TIEpPeEPi3y
- BU3HAYUTH KPUTHYHY 5 CTOSIKA, SKIIO

— CUITY, SIKIIIO E=2-10° MlIla, | < marepian — Ct. 3,

7 ; ; 7 a 0,=200 MIla /77777 [s]1=180 MIla
Q=6xH @ Q=9kH @

b4
B,
15Mm 15Mm

NelO

Ha craneBy 6anky 3 Bucotu H=0,02cm

MaKCHMaJbHI1 HaIIPpYKCHHA

<E§>

15cm

3M

15m

T,

/77T

Ha craneBy 6anky 3 Bucotu H=0,03 cm
naaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

nmajgae BaHtax Q. Buznauntu

25T
‘ 5 10
oy [
_ 1M 25m
. . =
(@]
o SV
Ha cranesii 6ami 5
: e
BCTAHOBJICHO T1JI0 Macoro M.

Bu3znauutu qacToTy
BJIACHUX KOJIMBAHb CUCTCMH

O,

3T

2.5M 100x63x8

25m

T
Ha cranesiit pami BCTaHOBJIEHO
TUI0 Macoo M. Buznauntu
YacTOTV BIACHUX KOJMBaHb

47

X
| 15 M7%7.

77§7'1,5M

Ha cranesiit 6aiii BCTaHOBJIEHO
CJICKTPOABUTYH Maco M.BusHauntu
MaKCUMaJIbHI HaPYKXCHHS, SKIIO
30ymkyroua cuina Po=8 kH, n = 600 06/xB

10
<>

M3T

3

| 25 cm |

=
N

| 10 I
[T !
Ha craneBiit Oaniil BCTAHOBIIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunTh Max-
CUMaJIbHI HANPYKEHHS, AKIIO 30y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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®

O,

Ha craneBy 6anky 3 Bucotu H=0,02cm
najae Bantax Q. Buznauutu
MaKCHUMAaJIbH1 HAIIPYKEHHS

No27
} P
350 kH
Al o :
o Nel2 < .
— E To) [Tigi6patu po3mipu
iy Jliist cTaneBoi croska v IONEPEYHOIO HEPEPI3Y
™ BU3HAYUTH KPUTHUHY < g E CTOSIKA, SKIIIO
v cuy, sikio E=2-10° MITa, 10 marepian — Cr. 3,
AN a4 6,=200 MITa. v 1 [s]=180 MIIa
® o
e
v $ ] 1M
A Z - <,
e 1M, 2,5M | 15 (SN - v 7
- X 10 cm
20cM 15Mm

Ha craneBy pamy 3 Bucotu H=0,03 cm
najgae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

g @
7#7 25Mm 7757-1M. [

Ne30

Ha cranesiii 6aiii BCTAaHOBJIEHO
TUIO0 Macor M. BusHauntu
JacTOTY BJIIACHUX KOJMBaHb

3T @

@
0,5

15M
N
Nel

77777

Ha craneBiit pami BCTAHOBJIEHO T1J10
Macoro M. BuzHauuTu yactoty
BJIACHUX KOJIMBaHb CUCTEMU

3T

X
£

le LMy
| |

ot |

160x100x12

Ha cranesiii 6aiii BCTAaHOBJIEHO
CJICKTPOABUTYH Maco M. BuzHauntu
MaKCUMaJIbHI HaPYXCHHS, SKIIO

30ymkyroua cuna Po=8 kH, n =600 06/xH

51

15Mm 3

3M 7#7-

Ha craneBiit Oanil BCTAHOBIIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunTh Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB

Nel6

2M
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Bapiant Ne 23

®

O,

PKp Ne33 ! 600 kH
A 0 L
Lr‘_i)_ L“_ij. 250x160x16
~ O'OE 2 :>-oE [TixibpaTu po3mipu
LE JUJIs cTaneBoro CToska = MOTNIEPEYHOTO TIepepizy
- BU3HAYUTHU KPUTUIHY 0 CTOSIKA, SKILO
— 77777 cuny, skmo E=2-10° MITa, - v marepian — Cr. 3,
a 6,,=200 MIIa. ,&, [s]=180 MIla
Q=6xH _— Q=9xH @
] b s R .
:I 81 é-)i \ 4
| <8 ~ |
10 D'OE 15cm

Ha craneBy 6anky 3 Bucotu H=0,02cm

Ha craneBy pamy 3 Bucotu H=0,03 cm
najaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

nmajgae Bantax Q. Busznauntu

MaKCHMaJbH1 HaIIPpYKCHH

Nel8

47

7737— 25M %11\4 |

Ha cranesiii 6aiii BCTAaHOBJIEHO
TUI0 Macor M. BusHauntu
JacTOTY BJIIACHUX KOJMBaHb

o ©
- L N

Ne36
Ha cranesiit pami BCTAHOBJIEHO T1JI0
Macoro M. BusHauuTu yactoty
BJIACHUX KOJIMBaHb CUCTEMU

47

O
- |

Ne 40

Ha cranesiit 6aiii BCTaHOBJIEHO
CJICKTPOABUTYH Maco M. BuzHauntu
MaKCUMaJIbHI HaPYXCHHS, SKIIO
30ymkyroua cuina Po=8 kH, n = 600 06/xB

3&3_(%

5 ]
3u Ay IO

Ha craneBiit Oanil BCTAHOBJIEHO €JIEKT-
POJBHTYH Macoro M. Bu3HaunT Max-
CUMaJIbHI HAIPYKEHHS, AKIIO 30Y1-
xytoua cuia Pp=8 xH, n = 600 06/xB
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®

Py | 400t @
\ 4 .
r & "OE
& Sy
VN | :E 63x40x & f-OE Ne20
’ p S .y :
f, JIJIst CTaJIeBOrO CTOSIKA = :\-OE ITinibparn posMipu
— BU3HAYUTU KPUTUUYHY Vv HOIICPEHIHOrO IIEPEPI3Y
- A CHITY, SIKIIIO E=2-10° MI1a, Q CTOSIKA, SIKILO
a 0,,=200 MIla. marepian — Cr. 3,
Q=5k @ Q=7xH @

53 L

| No30

Ha craneBy 6anky 3 Bucotu H=0,02cm

najgae Bantax Q. Buznauntu
MaKCHUMAaJIbH1 HAIIPYKEHHS

(ix;
s| 2m Nel4
]

2m I_I
i

Ha craneBy pamy 3 Bucotu H=0,03 cm
nagae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

3T

©

o )
| il :E I::I

No16

Ha cranesiii 6aiii BCTAaHOBJIEHO
TiJI0 Macoro M. BU3HAYUTH 4acTOTy

BJIaCHUX KOJIMBAHb CUCTCMH

©

2T
1 ® 1
= = :I
o AN
Ne20

Ha cranesiit pami BCTaHOBJIEHO
Ti710 Macoro M. Bu3HaunTu 9acToTy
BJIACHHUX KOJINBaHb CUCTEMU

s [

Ha cranesiii 6aiii BCTAaHOBJIEHO
SJIICKTPOABUTYH Maco M. Busx

0,

auuTHu

MaKCHMaJbHI1 HaIIPpY>KCHH, AKIIO

30ymkytoda cuna Po=8 kH, n =

600

:
i g

Ha  cramesiii  Oammi  BCTaHOBIICHO
CIICKTPOJABUTYH Macoro M. BuzHauuTh
MaKCHMaJIbH1 HaIpYy>KECHHS, SIKIIIO
30ymkyoua cuia Po=8 kH, n = 600

AR~
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®
- LI

No12

l
LLLLL/

Il cTajmeBoro CTosIKa
BU3HAYUTU KPUTHUHY
CUITY, SIKIIIO E=2-10°
MlIla, a 6,,=200 MI]1a.

13 1,3Mm
|

p

1300KH

(e9)

v B-OE

=

(e9)

) E

= N

(e9)

)

R

e
1

No2A4
[Tigi6patu po3mipu
MIOTIEPEYHOTO
nepepizy Crosika,
SKIIIO0 MaTepial —

Cr. 3, [s]=180 MI1a

Q=7kH 3 @

_ o
a3 % I
Mg 25u E__; A

Ha craneBy 6anky 3 BUCOTH
H=0,02cm magae Bantax Q.
Busnaunti MakcuManbHi

2M

L I©

Q:

Ne27

|
25m %-OE

Ha craneBy pamy 3 Bucotu H=0,03 cm
naaae Bantax Q. Buznauntu
MaKCHUMaJbHi Halpy>KeHHS

O,

31
. 1
A
, 3M L 2M

Ha cranesiit 6aniii po3miiieHa Tijio
Macoro M. BH3HaYUTH 4acToTy
BJIACHUX KOJINBaHb CUCTECMHU

i

O O,

15 cm ;

Ha cranesiit pami po3miiiieHa Tijio
Macor M. Bu3HauuTHu 4acToTy
BJIACHUX KOJIMBAHb CUCTEMU

M4T @
ﬁML 2M 77;}7 I_l

! ™ Ne24

Ha cranesiit 6aiii BCTaHOBJIEHO
CJIICKTPOABUTYH Maco0 M. BuzHauntu
MaKCUMaJIbHI HaPYXCHHS, SKIIO
30ymkyroua cuna Po=8 kH, n = 600 06/xB

2T S

DL

15Mm s
o
—

j_oE

4

I_I

No3N

Ha cranesiii pami
PO3MIIIEHO EIEeKTPO-
JIBUTYH Macoro M.
Busnauntu

MaKCUMaJIbHI1 HaIlpy>KeHHS,

SKITO 30y/KyI0o4a

cuna Py=8 kH, n = 600 06/xB
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7 BUKOHAHHS PO3PAXYHKOBO-TPA®IYHUX 3AB/IAHDb

Kadenporo po3pobsieHi METOIMYHI BKA31BKHU i1 BUKOHAHHS PO3PaXyHKOBO-
rpadiuHuX poOiT. 3a HUMHU CTYAEHT 3TiHO 31 CBOIM BapiaHTOM BHUOUpAE CXeMy
Ta TOYATKOB1 JaH1 Uil KOXKHOI 3amayi. [ KoKHOTro THIly 3a7a4 Ha IPUKIaal
AHAJIOTIYHOT CXeMHU HABOJUTHCS TUIAH PO3B A3aHHS 1 BUMOTH J10 O()OPMIICHHS.

Ha mnpots3i yd400BOro poKy CTYAEHT BHMKOHYE BIJ] TPhOX JO IIECTH
pPO3paxyHKOBO-rpadiuHUX 3aBAaHb (B 3aJ€XKHOCTI BiJ yuOoBoro miaHy). O6 em
3aBJlaHHsA, CTPOKH BHa4dl Ta 3axucTy HaBeieHi B Tabmmmi (5). Bumorm mo ix
o(hopMJICHHS HABOJATHCS B METOAMYHMX BKa3iBkax [10].

Tabnuus 5 - Po3paxyHkoBo-rpadiuai po6otu Ta rpadik iXx BUKOHAHHS

. . TuxaeHb
HOMED | i s, o o o poro | BWAASA | Buronaiis
BaBIaHHsI ' 3aBAaHHS 3aBJaHHA
1 2 3 4
OcinHiil cemecTp
Po3paxyHOK CTEp)KHEBUX CHUCTEM, IO
1 OpamiolTh  HA  PO3TATaHHS — Ta
CTUCKaHHS
11 CratuyHO BHM3HAuYyBaHa CTEp)KHEBa 5 6
cucTemMa
12 CraTuyHO HEBU3HAauyBaHa CTEp)KHEBA
cucTema
1.3 CTaTHyHO HEBU3HAYYBAaHUN CTPHIKEHD
2 [ToOynoBa entop BHYTPILIHIX 3YCUIIb
2.1 baJika 3 JKOPCTKHMM 3aTHCHEHHSIM
2.2 banka Ha mapHipHHUX onopax 6 11
2.3 Pama 3 )KOPCTKUM 3aTHCHEHHSM
2.4 Pama Ha mapHipHUX onopax
3 FeOMquHqu XapaKTePUCTUKH TIIOCKUX 12 15
nepepisiB
BecHsinuii cemectp
4 Po3paxyHok cTep:kHIB Ha MIIHICTh Ta
KOPCTKICTh
41 MILHICTP  CTaTUYHO  BH3HAYYBaHOI
OasIku
4.2 CkJtagHe 3rMHaHHS 1 6
43 [To3zarieHTpoBe PO3TAraHHs (CTHCKAHHS)
npsiMmoro opyca
4.4 3ruHaHHSA 3 KPYYEHHSIM
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[IponoBxeHHs Tabauui 5

1 2 3 4
5 Po3paxyHok Ha MIIHICTh CTATUYHO
HEBHU3HAYYBAaHOI CUCTEMHU METOJIOM CHJI
5.1 banka 6 1
5.2 Pama
6 Po3paxyHok Ha CTIMKICTh 1 KOJUBaHHS
CTEpP>KHIB
PospaxyHoxk Ha CTIHAKICTh 3a
6.1 JOTIOMOTOI0  KOE(III€EHTIB 3MEHIICHHS
OCHOBHOT'O JOITYCTUMOTO HaIpy>KEHHS 12 15
Busznauenns 4acTOTH BJIACHUX
6.2 KoJdMBaHb  Oanku  abo  depmu,
KPUTUYHOI IIBUAKOCTI 0O€pTaHHS Baja
JIBUTYHA

S PEUTUHI'OBA CUCTEMA OLIHKHA JUCIUILIITHUA

3 METOI0 CHUCTEeMaTH4HOi pOOOTH CTYJEHTIB Ha MPOTA31 CEMECTPY BBOJIUTHCA
peiitunrosa cucrema ouiaku aucimmiing (PCOJI). Ii cyrs Ttaka (rabn. 6).
KoHTponps Kypcy HmpoBOIUTHCS MO OOOB’A3KOBUX 1 JOJATKOBUX KOHTPOJBHUX
TOYKaX, KOXKHA 3 SIKAX OILIIHIOETHCS IIEBHOIO KUILKICTIO OajiB. 3arajbHa KUIBKICTD
OaJtiB 1O BCIM KOHTPOJIbHUX Toukax JopiBHIoe 100 GatiB.

0008’ s3k0B1 KOHTpObHI TOukH (OKT) moBHHHI OXOIUIIOBATH HEOOXITHHM
MIHIMYM KypCy, SKHii HEe OOXIIHUH IS JONMYCKY CTyIEHTa 10 eK3aMeHy (He
menrre 30 OamiB) abo it oxepskanHs ominku “3” “aBromarom” (He menire 55
OaniB) (mpu ymoBi ycmimiHoi 31a4i Bcix OKT.

JlonatkoBi koHTpoabHI Touku (JIKT) ruianyroThcs TakuM 4MHOM, 100 3a iX
JOTIOMOTOI0 MOKJIMBO OyJIO BU3HAYUTH SIKICHE 1 CBOE€YACHE 3aCBOEHHS MaTepiaiy
Kypcy abo MHoro po3auly CTYACHTOM 1 MOXJIUBICTh TIIOCTAHOBKH HOMY
“aBromMaroMm” OIHKH “ m00pe” (He MeHie 75 OaiiB) abo “BigMiHHO” ( HE MEHIIIE
90 6auiB) B kiHii cemectpy. KT He BIIpOOISIOTECS CTYICGHTOM, TaK SIK OCHOBHA
YacTHHA MaTepiany, ska nepeipserbes 3a gonomoroto JIKT, Bxoae sk ckinamoBa

yactuHa B OKT.
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Tabnuis 6

Homep
BiamoBiaHo 10
yacy BUKOHAHHS

®opma
KOHTPOJII0

Tuxnenno

Makc. KiJIBKICTh
oajiB

MiH. KIIbKICTH

oajiB

KopoTtkuii 3MicT KOHTPOJIbHOI TOYKH
i yac Ha il npoBeeHHA

=

N
w

N

5

OcinHii cemecTp

OO60B’ sI3K0B1 KOHTPOJIbH1 TOUKHU

Bxiguanit
KOHTP
N

10

CamocriiiHa poboTa Ha NPAKTUYHUX
3aHATTIAX MPOTIroM 45 XB. mepuia 3ajada —
BU3HAUYEHHSI peakiii omop Oajiku, Jpyra
3aJlaya — BU3HAYEHHS pPeakKiliii onop pamu

KonTtponbna

pobora Nel
o

10

K.P. nmpoBoauTbcs Ha  NPAKTUYHUX
3aHATTSIX MPOTIATroM 85 XB.

Tema “Po3paxyHoK CTaTUYHO
BU3HAYEHUX 1 HEBM3HAYEHUX CHUCTEM, Kl
MPaIlOIOTh Ha PO3TIATaHHS Ta CTUCKAHHS

0]

PI'P

CTyneHT caMOCTiifHO BjoMa BUKOHY€E TpH
3amayl 32 TeMoio “Po3paxyHOK CTaTU4yHO
BU3HAUYEHUX 1 HeBU3HaueHux. Cucrem, fKi
MPAIIOIOTh HA PO3TITaHHS Ta CTUCKAHHS

KonTtponbna

11

pobota Ne2

20

K.P. mnpoBoauTeCs Ha TPaKTHYHUX
3aHATTSIX MPOTIATroM 85 XB.

Tema “IloOynoBa emop BHYTPIIIHIX
3ycwIb JJis 0ajok 1 pam”

PI'P

02

CTymeHT caMOCTiHHO BJIOMa BHKOHYE
gotupu 3aaadi 3a temoro “IloOynoma emtop
BHYTPIIIHIX 3yCHJIb JJi 0aJoK 1 pam”

10

15

pobota Ne3

10

K.P. nmpoBoauTbcs Ha  NPAKTUYHUX
3aHATTSIX MPOTIAroM 85 XB.

Tema “BusHaueHHd HOpPMalbHUX 1
JOTUYHUX HANPYKeHb MPU 3TUHAHHI"

PI'P Ne 2 | KonTpoabHa

CTyneHT caMOCTIHHO BJIOMa BHUKOHYE
ONHY 3amadi 3a Temoio “BuszHaueHHs
FCOMETPUYHUX  XAPAKTEPUCTUK  IJIOCKHUX
nepepizin”

Ycworo

70

30
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[IponoBxeHHs Tabnuii 6

JlonaTKOBI KOHTPOJIbHI TOYKH

1 2 3 4] 5 6
§ - CamocriiiHa po0OoTa Ha MNPAKTHYHUX
ol
= A BaHATTSIX mpotarom 45 xB. [loOynoBa emtop
2 § g 4 3 IMOJIOBKHIX CHJI 1 HaIpy>KCHb AJIS1 CTPHIKHS
S
=IyS
O ~
é ™ 3axuct 71a00paTOPHUX. PoGir
—
St MPOBOJUTHCS HAa KOHCYJbTAIll - MHChMOBE
3 S 7 | 2
2 o OTUTYBAHHS
QO
Lg o
S A
0 5 [lucbMoOBe ONMMUTYBaHHS Ha MPAKTUYHHX.
= 3§HHTTgX — 15 xB. ’CTYIICHTy MPOTIOHYETHCH.
5 5 2« 7 |10 Binmosicth Ha 1'SATh NHUTaHb 3a TEMOIO
o E N
S E “Po3TaranHs Ta HanpyXeHui cTan”
=~ ©
o = [lucbMoOBe ONMMUTYBaHHS Ha MPAKTUYHHX.
z I 3anattax — 15 xB. CTyJIeHTY MPOMOHYETHCH.
11 5 2« 16 | 10 BigmoBicTh Ha IT ATh IIMTaHb 3a TEMOIO
o E :
S E “Kpyuennsa. ['eomeTpuyHi XapaKTepUCTUKH
= © IJIOCKUX Mepepi3iB. 3rUHAHHS
§ N CamocriiiHa po0OoTa Ha MNPAKTHYHUX
ol
= BaHATTSIX MpoTsIroM 45 xB. CTyAeHT MOBUHEH
<
6 § g 8 | 5 BHU3HAYUTH peaklii onop Oajaku Ta moOy yBaTH
= 'S EMIOpU  MOMEPEYHUX CUJI 1 3TUHAJBHUX
O A MOMEHTIB
VYceworo| 30
VYceboro 3a cemectp|100| 30

Becusinuii cemectp

OO60B’ sI3K0B1 KOHTPOJIbH1 TOUKHU

KonTtponbna

pobota Ned

5| 20

10

K.P. mnpoBoguThCs Ha TPaKTHYHUX
3aHATTSIX MPOTIAroM 85 XB.

Tema “Cxmanuuéi  omip’. CryzaeHTy
MIPOIOHYETHCST PO3B’ sI3aTH JIB1 3ajayl: Oanka
3HAXOIUTHCS TiJ JMi€I0 CKJIATHOTO 3THHAHHS
Ta BaJl HABAaHTAXCHUW 3TUHAHHIM 3

KPYYEHHSIM
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[IponoBxeHHs Tabnuii 6

2

3

4

5

6

o

PI'P
4

10

CTyaeHT caMOCTIMHO BJIOMa BHKOHY€E TpH
3amaul 3a Temow “Po3paxyHok Oanok mpu
IJIOCKOMY 3TMHAHHI Ta CKJIAJHOMY onopi”

05

KonTtponbHa.
PoGora

11

25

12

K.P. npoBoAUTBECS HAa TPAKTUYHHX 3aHATTIX
npotsiroMm 85 XB.

Tema “Po3paxyHoOK CTaTUYIHO
HEBH3HAYYBAHMX CTEPKHEBUX CHUCTEM METOJOM
cun’. CTyIeHTy THPOTOHYETHCS PO3B SA3aTH JBi
3aJlayi. OJWH pa3 CTATHYHO HEBU3HAYCHY paMmy i
HEPO3pI3HY OANKY

05

PI'P

12

10

CTyneHT caMOCTIMHO BJIOMa BHKOHYE JIBI
3amaul  3a Temow “Po3paxyHOK CTaTH4YHO
HEBH3HAUYYBaHUX CTPWIKHEBUX CHUCTEM METOJOM

CHJI

o

PI'P
6

15

CTyneHT caMOCTIMHO BJIOMa BHKOHYE JIBI
3aaul 3a TemMow “Po3paxyHOK Ha CTIMKICTB 1
KOJIMBAHHS CTPHKHIB”

oro

70

30

(v

CamocTiitHa
pooora Ne 5 §

w

CamocriiiHa poO0OTa Ha MPAKTUYHUX 3aHATTAX
mpotsiroMm 45 xB. 3a Temow “IloBHa mepeBipka
MIIHOCT1 6aJIoK”

Teopetnune |,
OMUTYBaHHS
3

10

[TuceMoBe OMMUTYBaHHS Ha NPAKTUYHHX.
3aHATTSIX — 15 xB. CTyneHTy NpPONOHYETHCS
BIAIMIOBICTY HA I SITh IIMTaHb 34 TEMOK
Po3paxyHok 0ajiok mpu 3ruHaHHI Ta CKIATHOMY
onopi”

CaMocTiiHA.

10

CamocriiiHa  poboTa Ha  NPaKTUYHUX
3aHATTSAX mOpoTsiroMm 45 XB. 32  TEMOIO
“Po3paxyHOK pamM METOJIOM CUI"

11

onutyBaHHs 4 | po6ota Ne 6

Teopetnune

16

10

[lucbMOBEe ONMUTYBaHHS Ha MNPAKTUYHHUX.
3aHATTAX — 15 xB. CTyAeHTYy NPOMOHYETHCS.
BIAMOBICTY HA I ATh IIMTAaHb 3a TEMaMU
“Po3paxyHOK CTaTUYHO HEBU3HAYYBAaHUX CUCTEM

"

[1] h b ” [1] ”
mertogoM cui, “Criikicty , “KogmBanaia",
“Po3paxyHKH Ha BUTPUBAJIICTh KOHCTPYKIIIH"

<
o
%
o
)1
o

30

Ycworo 3a CCMCCTpP

100

30
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9IMIAI'OTOBKA 10 EK3AMEHIB
Bumormn, fiki cTaBJIATHCA HA eK3aMeHaXx

3aBepIaibHUM €TarioM KOHTPOJIIO 3HaHb CTYJEHTIB € TUChbMOBI €K3aMEHH, SIK1
MPOBOJISITECA B KOXKHOMY ceMecTpi. Ha miATOTOBKY 110 €K3aMeHy, SIK IMPaBUIIO
BUJIUIAETHCS TPU-4OTUPH AHI. [Ipy MmiAroToBIi 10 €K3aMEeHy CTYACHT MOBUHEH
BUBYUTU  €K3aMCHAIlIiHI TMTaHHS 3 BUKOPUCTAHHSAM  JIITEpaTypu, sKa
PEKOMEHAYEThCS,  KOHCHEKTY  JICKIiM, MarepialiB  MNPaKTUYHUX  3aHSATh,
7a00paToOpHUX pPOOIT Ta Po3paxyHKOBO-TpadiyHUX poOiT. Exzamenaniiinuii Oiner
MICTHUTh OJIHE TEOPETUYHE MMUTAHH, 1Bl 3a1a4l Ta JeKUJIbKa MIKPO MUTAaHb (B 3UMOBY
cecifo — 4YOTHpH, a B JITHIO — 1Ba). KoxkHe i3 3aBJaHb OI[IHIOETHCS TEBHOIO
KUIbKiCTIO OaniB. MakcuMalibHa KUTBKICTH OaltiB, ojaepskaHa 3a Ouietom, - 100. 3a
KO>KHE 3aBJaHHs BOHA CKJIaJIa€.

1 Teoperuune mnuTanHs - 26 OamiB. Jiasg 1pOro HEOOXITHO JOTTYHO
OOTpYHTOBAaHO BHKOHATH HEOOXIJTHI JTOKAa3W, JOBECTH iX 10 OACP>KaHHS
bopmyt.

2 OcnoBHa 3anaya - 40 6aniB. HeoOXiHO JOBECTH PIIIEHHS A0 YHCIOBOTO
pe3yibTarTy.

3 Jlpyra 3amaua - 20 GamiB. Y 3aleXHOCTI BiA ii IMOCTAaHOBKM HEOOX1THO
oJlepKaTH YHUCJIOBUM pe3ynbTaT a00 BHUKOHATH MPUHIUIIOBE PpIlLICHHS,
3amMcaTd HEOOXIJHI 3aJIeKHOCTI, TMOKa3aTh iX BUKOPUCTaHHS MIpH
pO3B’ si3aHHI1 3a]a4i.

4 MikponutanHs — 3,5 (KO YOTHPH MIKpONUTaHHS) abo 7 (AKmIo jBa
MikponuTaHHs) OaniB. TyT HEoOXiTHO JaTW BU3HAYCHHS a00 HAIMCATH
(dbopmyy 3 MOSCHEHHSIM BCIX BEJIMYUH, K1 B HET BXOJSTh.

Ha migroroBky BiMoBiJi 3a OUIETOM CTYAEHTY BHUIUISETHCA TPU TOAUHU. 3a
el yac CTyAeHT 3000B’sA3aHUM KOPOTKO BUKIJIACTU 3MICT TEOPETHMYHUX MUTAHb 1
po3B’s3aTH ABI 3a7adi. [HO/I 3a7a4l HE PO3B’A3YIOTh 0 OCTATOYHOTO PE3yibTaTy.
AJe mpu BU3HAUEHHI peakuiid omop 1 moOy0Bi emop BHYTPILMIHIX 3YCHIb 3a/ady
PO3B’ A3YIOTh /10 YHCIIA.

Jlist onep:kaHHS OLIHKM «BIAMIHHO» HeoOximHo ozxepxkatu 90-100 Gamnis,
JUTSL OITIHKH «100pe» — 75-89 GaiiB, 715 OIIHKH <«3a0BUIbHO» — 55-74 O6amnu.

Jlns  onepkaHHS OIIHKK —<«BIAMIHHO» HEOOXIHO TIOBHICTIO OBOJIOJITH
nporpaMHuUM MartepiagoMm. Ilpu 1pbOMY CTYOEHT TOBMHEH TIOKa3aTh TBOPYY
CaMOCTIMHICTh, BUIbHE ONEPYBAaHHS HAyKOBUM arapaToM, 3HAHHS JITEpaTypH,
BMIHHSI pO3B’ SI3yBaTH 3aJlayl Ta JTOBOAUTH iX JO pe3yibTaTy.

Oninka «1o0pe» CTaBUTHCS MPHU TUX K€ JaHUX. PI3HUIM B 3HaHHSX CTY/IEHTA,
SK1 OI[IHIOIOTHCS OalioM «100pe», MOJsAra€e JMIIe B TOMY, IO Ti SKOCTI , SIKi €
M1ACTaBOIO JUIsl BIAMIHHOI OLIIHKH, Y HHOT'O OUTbII OOMEKEH1, 3BYKEH1, MOXKYTh OyTH
JOTMYIIEH]1 HE3HAUYH1 TOMIJIKH.

OuiHka «3aJ0BUILHO» CTaBUTHCSA 3a MOBHE 3HAHHS NPOrpaMM, 33 BUKOHAHHS
3aBaaHHs. CTyAeHT B LbOMY BHUIAQJKy HE TIOKa3aB HaJIEKHOI CaMOCTIHHOCTI
po3ayMiB. BiguyBaeTbes, 110 BiH €10 IPOCTO 3aBYUB, MPOTE LLOTO HE PO3YMIE.
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10 MATAHHSA IJIs HIJIT'OTOBKU 10 EK3AMEHIB
10.1 3umoBa exk3aMeHamiinHa cecis
10.1.1 Ocnoéni numanmns

OcHOBHI MOHATTSA 1 3aBAaHHs Hayku «Ormip marepianiB». PeanbHuil 00° €T 1
po3paxyHkoBa cxema. [TOHSATTS mpo CyLIIBHICTB, 130TPOIHICTD, MPYKHICTD,
MJIACTUYHICTD.

30BHIIIHI CWJIM, BHYTpIlIHI 3ycwiisi. Meroa nepepisziB. HanpykeHHs: moBHI,
HOpMaJIbHI Ta JOTHUYHI.

Postsranns 1 cruckanHs. [loOynoBa emtop MOB3IOBXKHIX cuil. BuzHaueHHs
HaIpy>KeHb B MONEPEUHUX Nepepizax.

Hedopmarii nmpu po3TsraHHi-cTuckaHHi. 3akoH ['yka, koedimieHT I[lyaccona.
Jliarpama  po3TsraHHs  MajoByrieneBoi crami. OCHOBHI  MeXaHi4HI
XapaKTePUCTUKH CTaJICH.

Jiarpama ctuckaHHsl pi3HMX MaTepianiB. Jliarpama HampykeHb. MexaHiuHi
XapaKTePUCTUKH CTaJIel Ta YaBYHY MPHU CTHUCKAHHI.

Koedimient 3amacy MiHOCTI mpu po3TAraHHI-cTHUCKaHHI. JlomycTtume
HaIpy>KeHHs. YMOBa MILHOCTI, BUJU PO3PAXYHKIB 3 i BUKOPUCTAHHSIM.
CratnyHO HEBM3HAuyyBaHl 3aJlayl Ha PO3TATaHHS-CTUCKaHHS. [IoHATTS mpo
CTaTUYHO HEBU3HAYEH1 CUCTEMH, CTYINIHb CTaTUYHOI HeBH3HauyeHOcTi. [lman
pIIICHHS TaKUX 3aja4.

BpaxyBaHHST HETOYHOCTI BHUIOTOBJIEHHS TPU PO3PAXyHKY CTaTUYHO
HEBU3HAUYEHUX CHUCTEM.

BpaxyBaHHs BIUIMBY TeMmIiepaTypu Ha 3yCHJUIS 1 HANpY>KEHHS B CTaTUYHO
HEBHU3HAYEHHUX CUCTEMAX.

BusnayeHHs Hanpy»eHb HA TOXUJICHUX IJIOIIAIKaX MPHU PO3TATAHHI.

[lonsaTTs npo ronoBHI Iomanku. Hampyxenuit cran. Buau HanpyxeHUX
ctadiB. [Inocka 3amayva.

BusHayeHHss HampykeHb Ha TMOXWICHUX IUIOMIAJKaX IMpPU IJIOCKOMY
HaIpPY>KEHOMY CTaHI.

BusHayeHHs MOJIO)KEHHS! TOJOBHUX IUIONIAJA0K 1 TOJIOBHUX HAaIpYyKE€Hb MpU
IJIOCKOMY HaIpy>KeHOMY CTaHi. Y3araabHIO0uni 3akoH ['yka.

O6‘emuuii Hanpyxkenuil ctad. Jledopmanii npu 00°'€eMHOMY HamnpyKEeHOMY
CTaHl. Y3araJbHI00uni 3akoH ['yka.

['padiunuii crioci6 po3B‘ si3aHHsA mockoi 3aaui. Kpyru Mopa.

[lonsaTTs mpo Teopii MINHOCTI, iX Npu3HadeHHd. llepma Ta apyra Teopii
MinHocTi. Ix Hemomiky.

Tpets Ta ueTBepTa Teopii MilHOCTI, Teopis Mopa. Ix npusHaueHns.

Yuctuii 3cyB. Hanpyxenns 1 nedopmarniii npu 3cysi. 3B s130k Mk E, G ta .
3akoH ['yka ripu 3cyBi.

[IpakTyH1 po3paxyHKH MPH 3CyB1 OOITOBUX 3'€THAHD.

Po3paxyHok 3BapHHX 3’ €/THAHb.

Kpyuenns. Ilonarrs npo kpydenss. IloOynoBa emntop KpyTHHX MOMEHTIB.
3B’ 130K MK MMOTY>KHICTIO 1 KDYyTHUM MOMEHTOM.
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27

28

29
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31
32

33

35

36

37
38

39

40

41

42

Kpydenns. BusHaueHHs HanpyKeHb NPU KPyUYEeHH1 KPYTJIOro Baja.

Kpydennst. Po3paxyHkd Ha MILHICTh Ta OPCTKICTh. YMOBH MIIIHOCTI Ta
AKOPCTKOCTI.

3runannd. [loHatra npo 3ruHanHs Oanku. Bunu omop, Ta omopHi peaxiiii.
BuyTpimHi 3ycuiiis B 6anili, iX BU3HAYeHHS Ta MPaBUIIO 3HAKIB.

3aranpHi TPUHIUON NOOYAOBU €IMIOp BHYTPIIIHIX 3YCHJIb 32 XapaKTEepHUMHU
nepepizamu. [lepeBipka mpaBUIBLHOCTI MOOYIOBU EITIOP.

HudepeniianbHa  3al€KHICTh ~ MDK ~ IHTEHCHBHICTIO  HaBaHTa)KEHHS,
MOMEPEYHOI0 CUJIOI0 Ta 3TMHAJBHUM MOMEHTOM. AHaJI3 IIi€l 3alekKHOCTI.
[lokazaTu Ha pUKIAAII.

[ToHATTS PO reoMeTpPUYHI XapaKTePUCTUKHU IJIOCKUX mepepi3iB. CTaTUUHUM
MOMEHT IuIoNI. Bu3HaueHHs eHTpa Baru ckjiaaHoi Girypu.

MowmenTH iHepuii. Buaum MomeHTIB iHepilii. BuzHaueHHS MOMEHTIB iHepIii
JUISL MPOCTHUX NIEPepPi3iB.

MowmeHTH iHeplii BIIHOCHO Ocel, mapajeiabHUX LEeHTpaJIbHUM. BuzHaueHHs
MOMEHTIB 1HEpIIi U1l CKiIaaHoro nepepizy. [lokazatu Ha mpukiani.
3aJIe)KHICTh MK MOMEHTaMU 1HEpIlii Npu MOBOpOTi oceil. ['onoBHI oci Ta
TOJIOBHI MOMEHTH 1HEPIIIi.

Yucrte 3ruHaHHs. BuzHaueHHs HanpyXeHb MPU YUCTOMY 3rHHAHHI.
[Monepeune 3ruHaHHA. Bu3HAa4YeHHs JOTUYHUX HanpyxeHb (popmyna
XypaBcbkoro).

[loOynoBa emntop AOTUYHUX HANPYKEHb MPU MONEPEYHOMY 3TUHAHHI IS
nepepiziB pizHOTO BUAY (HABECTH TPUKIIAN).

[loBHa mepeBipka MIIHOCTI OanKku. AHaNi3 HANpPYy>KEHOro CTaHy OalKku Mpu
MONEePEeYHOMY 3TMHAHHI.

Hedopmarii 6anok npu 3ruHanHi. [IporuH, KyT moBopoTy nepepizy. 3B’ 130K
MDK MPOTHHOM 1 KyTOM NOBOpPOTY mnepepidy. [AudepeHuianbHi piBHIHHS
NPYXXHOT JiHIT (ToYHEe 1 HAOJIMKEHE).

BukopucranHs nu@epeHiiaibHOro piBHSAHHSA MPYXKHOI JIiHIT IpU BU3HAYEHHI
nepeMiieHb (HaBECTH MPHUKIIAT).

BusnayenHns nepemiiieHHs 6aJ0K METOI0M MMOYATKOBUX MMapaMeTpiB.
VHiBepcanbHe PIBHAHHS NpYXKHOT JiHIT 17 Oanku. [lopsnok BU3HaueHHSA
nepeMilleHb 3a HOro J0MOMOroio.

Cxnagnuit onip. CkiIaiHe Ta KOCE 3STUHAHHS. Y MOBa MIITHOCTI1 JIs IOBUTBHOTO
nepepizy 3 BUCTYNAIOYUMU KyTaMHu.

Cknanne Ta koce 3ruHaHHs. [lonoxeHHs: HEUTpalbHOI OC1 Ta yMOBa MILIHOCTI
JUTSL CTEPAKHS 3 IOBUIbHUM NIEPEPI30M.

CkianHe  3TMHaHHA 3 PO3TATaHHAM. YMOBa MIIHOCTI JUIsl JOBUIBHOTO
nepepizy 3 BUCTYNAIOYUMU KyTaMHu.

CxknanHe 3ruHaHHA 3 po3TsAraHHsAM. [lonoxkeHHsT HeUTpandbHOI OCl Ta yMOBa
MIIHOCTI JJIsl CTEP>KHS 3 JJOBUIbHUM TIEPEPI30M.

3ruHaHHsg 3 Kpy4yeHHsM. [Inan po3paxyHky. YMoBa MIIIHOCTI.
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10.1.2 Mikponumanns

o Take po3paxyHKOBa cxema?

o siBisie cOO01O CYIIUIbHE CepeOBUILE, HOTO BIACTUBOCTI?

[Io Take cTep>keHb Ta HOTo BiCh, MONEPEUHUI MTepepi3, IUIATIBKA,
000Js10HKa?

SIKi BHYTpIIIHI 3yCHIUISI BAHUKAIOTh B CTEPIKHI IIPU HOT0 HABAHTAXCHI: a)
TIOB3JIOBXKHBOIO CHJIOK0; 0) MOMEPEYHOI0 CUIIOK; B) 3THHAILHUM
MOMEHTOM; ) KPDyTHUM MOMEHTOM ?

VY 4yomy nossirae MeToJ] nepepiziB?

SIk BU3HAYAETHCSA: a) TMOB3JOBXKHA cHiIa; ©) ToNepeyHa CHIa,
B)3rMHAJIBHUNA ~ MOMEHT; I') KDyTHUH MOMEHT?

SIki mpaBuJia 3HAKIB JUIS: @) TIOB3JOBXKHBOI CHJIM; 0) MOMEPEYHOi CHUIIH;
B)3rMHAIIBHOTO MOMCHTY ?

[Ilo Take HaNpy>KE€HHs MMOBHE, HOPMaJbHE, NTOTUYHE? Y SKUX OJIUHHUIISX
BOHO BHUMIPIOETHCS ?

o Take miHiitHa AedopMmallis, KyToBa aedopmarris?

[Ilo Take aOCOIFOTHE MOIOBKEHHS, BITHOCHE?

Sxuii BUTIIAL Mae 3akoH ['yka y BITHOCHUX aOCOJIIOTHUX OJUHULSAX TPH
pO3TATaHH1?

[Ilo Take wmoaynb mpyxkHOCTI Ta KoedimieHt Ilyacona? Illo Take
KOPCTKICTh MPU PO3TATAHH1?

SIk BU3HAUAIOTHCS HANpPYXKEHHS B Mepepi3l Ta SIK BOHU PO3MOILISIOTHCS
3a MepepizoM Mpu PO3TATaHHI?

SIkuii BUIIISIA Ma€e JliarpaMa po3TAraHHs JUisl MaJOBYTJIEHEBOi cTami?

o Take nmpy»xHa i TuiacTuyHa aedopmariii?

1o Take Mexa NpyKHOCTI, TEKY4OCT1, MIITHOCT1?

Sk 3a miarpamoro po3TAraHHs BUSHAUYMTH MPYKHY W IUIACTHYHY CKJIa/I0BI
nedopmariii?

o Take AOMyCTUME HANIPY>KEHHS ?

Sk 3anucyeThCS yMOBA MIITHOCTI MPU PO3TATaHH1?

SIki Hanpy>KeHHs BBAXKAIOTHCS HEOE3MEUHUMH IS IJTACTUYHUX 1 KPUXKHUX
MarepiaiiB?

[Io Take cTaTU4HO HEBU3HAUYyBaHa cucteMma? HaBeaiTh mpukia.

[lo Take CTyMiHb CTATUYHOI HEBU3HAYYBAHOCT1?

SIkuii 1aH pillieHHs CTATUYHO HEBU3HAYYyBAHUX CHCTEM?

SIKi OCHOBHI €Tanu pillleHHs CTATUYHO HEBU3HAYYBAaHUX 3a7a4?

Sk BU3HAuYa€ThCSA 3HAK IMONEPEYHOI CHJIM Ta MOMEHTY B MOMNEPEUYHOMY
nepepiszi?

SAxi gudepeHiianbHi 3aJIeKHOCTI MDK IHTCHCUBHMM HaBaHTAKCHHSM,
MONEPEYHOIO CUJIOI0 Ta 3TMHAJIbHUM MOMEHTOM 7

Sk BUKOPHUCTOBYIOThCS AUGEpeHIiaibHI 3aJIeKHOCTI MK IHTCHCUBHUM
HABAaHTAXXEHHAM, IMONEPEUYHOIO CUJIOI0 Ta 3rMHAIIBHUM MOMEHTOM ?

YoMy n0opiBHIOE MOMEPEYHA CHJIa Ta 3rUHAJILHUNA MOMEHT B TIepepizi?
Sxuit Burnsa maroTe entopu M u Q Ha aUIsTHKax e Jli€ 1HTEHCHUBHE
piBHOMIpHE HaBaHTaxeHHs? Jle BOHO BiICYTHE?
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Sxi ocobnuBocti emop M 1 Q B Toukax NMpUKIaAaHHS 30CEPEIHKEHUX CHIT
1 MOMEHTIB?

[Ilo Take HANPY>KEHHI CTaH B TOYII1?

SIxi OyBalOTh BUJIM HAIIPY>KEHUX CTaHIB?

o Taxe miHIAHUHN, VIOCKUM Ta 00° eMHHI HANPY>KEHUM cTaH?

[Ilo Take 3aKOH MapHOCT1 JOTUYHUX HANIPYKEHb? Y YOMY BIH MOJSTaE?
[Ilo Take royioBHI IUIOUIAJAKW 1 TOJOBHI HampykeHHA? CKUIbKM iX 1 SIK
BOHU B3a€MHO PO3TAIllOBaH1?

Sk BU3HAuUAIOTBHCS TOJIOBHI HANpPYXEHHS 1 TMOJOXKEHHS TOJOBHUX
WIoIaA0K rpadivao (kpyr Mopa) 1 aHaTiTHIHO ?

Ha sixux miomagkax BUHUKAIOTh HAWOUIBIIT JOTUYHI HAMPYKEHHS 1 YOMY
BOHU JIOPIBHIOIOTH MPH MJIOCKOMY HapyXEHOMY CTaH1?

SIKi BIACTUBOCTI TUNIOCKOTO HAMPY>KEHOTO CTaHy ?

Sk BU3Ha4aroThCs Aedopmallii npu CKJIaJHOMY Halpy>KEHOMY CTaH1?

VY yomy nossirae y3aranbHeHuUi 3akoH ['yka?

SIk BU3HAYAIOTHCS HAINPYKEHHS HA MOXWICHHUX IJIOMAKaX IPH IIIOCKOMY
HanpyKeHOMY cTaHi (mpsiMa 3aaada)?

[I{o Take Teopii MIITHOCTI?

J171s1 40ro BXKUBAIOTHCS TEOPIii MIITHOCTI?

[Io Take exkBiBaJeHTHE HANPYKEHHS?

Sk BU3HaAYa€ThCA €KBIBAJIEHTHE HAMPY>KEeHHs 3a 1-4 TeopisiMU MILIHOCT1?
o Take uncTHii 3cyB?

Sk 3anucyeThes 3aKoH ['yka 1ist 3cyBy?

Sk 3anKCcyeThCS yMOBA MIITHOCT1 MPU YHUCTOMY 3CYB17?

Sk po3ramoBaHl TOJIOBHI IUIOHIAAKA 1 YOMY JIOpIBHIOIOTH T'OJIOBHI
HaIpPY>KEHHS [PU YUCTOMY 3CYB17

1o Take MonyNb 3CyBY?

Sxi Buau pylHYBaHHS MOXJIUBI 1J11 OOJITOBOTO 3° € THAHHS ?

SIk BU3HAYAIOTHCS HAINIPY>KEHHA MPH 3p131 Ta 3SMUHAHH1?

[Ilo Take cTaTUYHUIA MOMEHT ILIOII1?

[Ilo Take OCchbOB1 Ta BIAUEHTPOBI MOMEHTH 1HEPIIi? SIK BU3HAYAIOTHCS iX
3HAKHU?

Sk BU3HAuYa€ThCSA IIEHTP Bard 1 MOMEHTH 1HEpLii MPOCTUX 1 CKIATHUX
iryp?

YoMy NOpIBHIOE BIALIEHTPOBUIA MOMEHT 1HEpUli (irypu BIAHOCHO OCEH,
OJIHA 13 SIKUX € BicClo cuMeTpii? BinmoBiae oOrpyHTYMHTE.

SIki  BIACTMBOCTI  MOMEHTIB  1HepIii BIITHOCHO  B33a€MHO
NEPHEHANKYJIIPHUX OCEH?

Sk 3anucyeThCS yMOBa MIITHOCTI MPU KPyUEHH1?

o Take >KOPCTKICTh MPU KPYUEHH1?

SIKi BMHHUKAIOTh HAINPY>KEHHS B MEpepi3l CTEPKHS MPU KPyUEHH1?

SIx BU3HAYAIOTHCS HAIIPY>KEHHA MPU KPYYEHH1 B TOBUIbHINA TOYII?

o Take mnoJApHUNA MOMEHT IHEpIli, SK BiH 3B'sA3aHUH 3 OCHOBUM
MOMEHTOM 1HEPIIii?

YoMy IOpIBHIOE KOPCTKICTh IPH KPYUEHH1?

SIx BU3HAYA€THCS MOJISIPHUM MOMEHT ONOPY KPYTJIOro nepepizy?
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83

85
86
87

88

89
90
91
92
93
94

VY 4yoMy moJsirae rinoTes3a MIOCKUX Mepepi3iB Npu KPydeHH1?

SIkuii BUTIISIT Ma€e yMOBa MIITHOCTI MPU KPYUEHH1?

SIk BU3HAYAIOTHCS HAIIPY>KEHHSA MPU KPyUeHH1 TpyOuyaToro Baia?

SIk BU3HAYA€THCS KYT 3aKpyuyBaHHS BaJjia?

o Take uncte 3ruHanHs ? HaBectu mpukia.

Sk mokazatd, 1O Tepepi3 MpU YHCTOMY 3THMHAHHI 3aJIUIIAE€THCS
IUIOCKUM ?

Bin yoro 3anexxuth pajlyc KpMBU3HU HEUTPATBHOIO APy ?

[Io Take >KOPCTKICTh IMPHU 3rUHAHH1?

o Take HENTpaNbHU LIAP, HEUTpaAIbHA BICH?

o stBsie co0010 3IrHyTa BICh OAJIKU MPU 3TUHAHH1?

SIkuii BUTIISI Ma€ emopa HOPMaJIbHUX HaNPY>KE€Hb MPU 3rUHaHH1?

SIk BU3HAYAIOTHCS HOPMAaJIbHI HANPY>KeHHs IPU 3TMHAHH1?

Sxuii BUTIISIT Ma€ yMOBA MIITHOCTI NPY 3TMHAHH1?

YoMy 1OpIBHIOE MOMEHT ONOpY nepepizy?

Sxuii nepepi3 € palioHATbHUM IPU 3TMHAHHI i YoMy ?

SIk BU3HAYAKOTBCA JOTHYHI HampykeHHs npu 3ruHaHHl (popmyna
JXypaBcbKoro) i ik BOHU PO3MOAUISIOTHCS IO TIepepizy?

SIkuii BUTTIS MatOTh €MIOPU TOTUYHUX HAMPYKEHb JIJIsl TBOTABPOBOIO Ta
TaBpOBOTO NEpepizy?

Sk 1 B SKMX BHUIIAQJKaX BpPAXOBYETbCS CyMICHA /il HOPMAaJbHUX 1
JOTUYHUX HANPYKEHB?

SIxuii BUTIISI Ma€ PIBHAHHS NPYKHOT JIIHIi?

I3 sikMX yMOB BU3HAYAIOTHCS MOCTIMHI IHTErpyBaHHs ?

[Ilo Take IpOruH Ta KyT MOBOPOTY NEepepizy?

Sk ckilaa€eThes yHiBEpCalbHE PIBHAHHS NPYXKHOT JIHIT?

o sABIAIOTH COOOIO MOYATKOBI MapaMeTPU B YHIBEPCAIBHOMY PIBHSIHHI
MPYXKHOT JIiHIT Oanku?

[Ilo Ha3uBarOTh ckiIagHUM omnopoMm? Ski Bu 3HaeTe Buau CckiIagHUX
OrnopiB?

[Ilo Ha3uBaIOTh KOCUM 3TUHAHHSM ?

SIK BU3HAYAIOTHCS HANPY>KEHHS MPU CKIAAHOMY 3THHAHH1?

[Ilo Ha3MBarOTh BIAUEHTPOBUM PO3TATaHHAM ?

SIK BU3HAYAIOTHCS HAIIPY>KEHHS MPU 11032 [IEHTPOBOMY 3rHHAHH1?

Sk 3anMcyeThCs yMOBA MIITHOCTI NMPU CKIIAJTHOMY 3TMHAHH1?

Sk 3amMcyeThCs yMOBA MIITHOCTI MPU 3TUHAHHI 3 KPYYEHHSIM ?
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10.2 JliTus ex3aMeHaliiiHa cecis
10.2.1 Ocnoeni numanns

1 CkmagHe Ta Koce 3rMHaHHS. Bu3zHaueHHs HaNpy>XeHb B JOBUIBHIA TOYIII
MONEPEYHOr0 IMepepizy. YMOBa MIITHOCTI JJIE CTEPXKHS 3 OICHMETPUYHUM
nepepi3oM 1 BUCTYMAIOUUMHU KyTaMH.

2 CxnagHe Ta Koce 3rMHAaHHSA. BH3HAUEHHS MOJOXEHHS HEWTpanabHOI Oci IS
JOBUIBHOT'O TIOTMEPEYHOro IMepepizy. YMoBa MIIHOCTI JUIsl CTEPXKHA 3
JOBUIBHUM TONEPEYHUM TMEPEPI3OM.

3 CkJiagHe 3rMHaHHA 3 PO3TSATaHHSIM Ta M03a LIEHTPOBE PO3TAraHHd Bu3HaueHHS
HaIpy>KeHb B JOBUIbHIM TOYL MONEPEYHOrO MEpepizy. YMOBa MIITHOCTI JAJis
CTep>KHs 3 OICUMETPUYHUM TMEepPepi3oM 1 BUCTYNAIOUUMU KYTaMHU.

4 Tlo3anieHTpOBE PO3TATaHHS BuU3HAUEGHHS TIOJIOKEHHS HEUTpabHOI OC1 s
CTEpP>KHS 3 IOBUILHUM MONEPEUHUM MEpePI3oM. YMOBA MIITHOCTI.

S 3ruHaHHA 3 KpYyYEHHsIM Kpyriioro Bana. [locimigoBHICTH po3paxyHKy. YMoBa
MIIHOCTI.

6 [lonsiTTs mnOpo MOTEHUIaJbHY e€Heprito  nedopmanii MpyXHOi CUCTEMHU.
[MToTeHiianpHa eHeprist s MPOCTUX BUJIIB HABAHTAXXCHHS (PO3TATAaHHS, 3CYB,
KPYYCHHS, 3THHAHHS).

7 IloTeHuianpHa €HEprig s 3arajdbHOr0 BUMAAKy HaBaHTAXKCHHS.

8 Teopema Kacrtumiano (mokas). IlocmigoBHICTh BH3HAYCHHS IMEpPEMIIICHb 3a ii
JOTIOMOT O10.

9 BusznayeHHs nepeMillleHb 3a JOMOMOTO0 iHTerpaia Mopa.

10 BwusnaueHHs nepeminieHb OajoOK Ta paM 3a JAOMOMOTOI0 YHCIOBUX METO/IIB.
[lokazaTu Ha npUKIaAIl.

11 Po3paxyHOK CTaTMYHO HEBH3HAUYBaHUX CHUCTEM MeTOAOM cuil. OCHOBH
Meroay cui. [lociiioBHICTh pO3paxyHKY.

12 KasoHiuHi piBHAHHS MeTOa CHIL IX (i3uuna cyTh. BusHaueHns koedilieHTiB
KAaHOHIYHUX PIBHSHb.

13 TloOynoBa emtop MOB3AOBXKHIX, MOMEPEYHUX CHJI Ta 3TMHAIBHUX MOMEHTIB 1
KOHTPOJIb BIPHOCTI iX MOOYOBH.

14 BuszHauyeHHS nepeMillleHb B CTATUYHO HEBU3HAUYBAHUX CUCTEMAX.

15 TlonsaTtrs npo Hepo3pi3Hi Oanku. Po3paxyHok Hepo3pizHux Oanok. Bubip

OCHOBHOI CUCTEMH, KAHOHIYH1 PIBHSHHS, MTOCIIIOBHICTh PO3PaXyHKY.
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32
33

[loHATTS MpO CTIMKICTH MPYKHUX cucTeM. Bunu piBHoBaru. Buznauenus
KPUTUYHHUX CHJI TSI IIAPHIPHO 3aKkpimieHoro crepxkus (popmyna Eiinepa).
3aJIe)KHICTh BETUYMHU KPUTHYHOI CWJIM Bil YMOB 3aKpIIJICHHS CTEPKHS.
Mexi 3actocyBanHs ¢popmynu Eitnepa.

[ToHATTS PO BTpATy CTIMKOCTI CTEPKHEM MPHU HAMPYKEHHAX BUILUX 32 MEXY
npornopiiitHocti. @opmyra SCUHCHKOTO.

[IpakTuyHl poO3paxyHKH Ha CTIMKICTh cTepkHs. KoedilieHT 3MeHIIeHHS
OCHOBHOTO JIOITYCTUMOTI'O HaIlpy>KEHHS.

YMoBa MIIIHOCTI CTUCHYTO1 CTidkM. Buam pospaxyHkiB. IlocnigoBHICTB
PO3paxXyHKy MpHU MEPEBIPII YMOBH MIITHOCTI CTIMKH.

YMoBa MIIHOCTI CTUCHYTOI cCTiiku. IlochnigoBHICT, pO3paxyHKy HpH
BU3HAYEHH1 PO3MIPIB CTIMKHU.

JIMHAMIYHUI peXUM HaBaHTaKEHHS. XapaKTEePUCTUKH 1 OCHOBHU pILICHHS
3a/1ayl IpU JUHAMIYHOMY PEXUMI1 HAaBaHTAKEHHS.

KonuBanus. KunbkicTh CTymneHiB BUIBHOCTI. BnacHi koimBaHHS MpYXKHOI
CUCTEMHU 3 OJIHUM CTYIIEHEM BUIbHOCTI 0€3 3aTyXaHb Ta 3 3aTyXaHHSM.
BumymieHi KoJlMBaHHS MPYKHOI CUCTEMH 3 OJHUM CTYINEHEM BUIBHOCTI 3
3aTyXaHHSM.

BusHayeHHs HamnpyXeHb 1 NepeMillieHb IPU BHUMYIIEHUX KOJMBAHHSIX
MPY>KHOT CUCTEMH 3 OJIHUM CTYIIEHEM BUIBHOCTI 3 3aTyXaHHSIM.

Po3spaxyHok Ha nir0 yJgapHOro HaBaHTaXEeHHS. Bu3HaueHHs KoedirieHTa
JUHAMIYHOCTI.

BpaxyBanHs cui iHeplii Py NOCTYNAIbHOMY PYCi.

BusHaueHHs1 KpUTUYHOT IBUJIKOCTI BaJia.

MIiLHICT, TIPY HAMPYXKEHHSIX, AKI IUKJIIYHO 3MIHIOIOTHCS B 4aci. [loHsTTs
PO MEXaH13M BTOMJIEHOCTI. XapaKTepUCTUKA IUKJIIB, BUIU LIUKIIIB.
MiHiCTh NpU HANpyKEHHSX, SKI LUKIIYHO 3MIHIOIOThCS B Haci. Mexa
ButpuBaiocti. Kpusi Bromsenocti. JliarpamMa rpaHU4HUX aMILTITY/.

BriuB  KOHCTPYKTUBHO-TEXHOJOTTYHUX (DaKTOPIB HA BEJIUYUHY MEXH
BUTPUBAIOCTI (KOHIIEHTpAIlii HANIPY)KEHb, PO3MIPIB JETalli, SKOCTI MOBEPXHI
Ta 1HIIE ).

Po3paxyHku Ha BUTpUBaicTh. BusHaueHHs koedillieHTa 3amacy MiIfHOCTI.
Po3paxyHOK KOHCTPYKIIii 32 TpaHUYHUM CcTaHOM. [IOHATTS NpO rpaHUYHMIMA
ctaH. Buam rpanuunux craniB. /[liarpama s 1A€aNbHOTO MPYXKHO-

IJIACTUYHOI0 Martepiany. Po3paxyHKu npu po3TsraHH1 Ta CTUCKAHHI.
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34
35

Po3paxyHOK KOHCTPYKIIIH 32 TPAHUYHUM CTAaHOM IPU KPYUEHHI.

Po3paxyHOK KOHCTPYKIIiY 32 TPAaHUYHUM CTAHOM IIPU 3TUHAHHI.

10.2.2 Mikponumanns

o Take yncTe Ta MONEPEeYHE 3STUHAHHS ?

SIK BU3HAYAIOTHCS HAINPY>KEHHS MPU 3TUHAHH1?

SIkuii xapakTep Mae enopa HOpMAIbHUX HAINPYKEHb B MOMEPEYHOMY Tepepisi
IpY 3rUHAHH1?

SIk BU3HAYAIOTHCS JOTUYHI HAMIPY>KEHHS MPU 3TMHAHH1?

Skuii xapakTep Mae enropa JAOTUYHUX HAINpyKeHb NpU 3TUHAHHI IS
KpYTJI0ro, NPSIMOKYTHOI'O Ta ABOTaBPOBOIO Mepepi3iB?

SIx BU3HAYAIOTHCS €KBIBAJICHTHI HANPY>KEHHS 3a 3-10 TEOPI€I0 MILHOCTI MPHU
3TMHAHH1?

SIka MOCHIAOBHICTh PO3PAXyHKY MPH MOBHIN MepeBipiil MIHOCTI Oalku Mpu

3rUHAHHI?

SIx BU3HA4Ya€THCS OCbOBHUM MOMEHT OIIopy MJiid NPpAMOKYTHHKA Ta prra?

8.
9.

10.
11.
12.

13.

14.
15.

16.
17.
18.
19.
20.

21.

o Take ckmaaHuii omip?
Sxi Bunu ckiagHoro onopy Bu 3naete?
o Take ckiajHe Ta KOCE 3TMHAHHS ?
SIK BU3HAYAIOTHCS HAINIPY>KEHHS MPU CKIaAHOMY 3THHAHH1?
Sk 3amucyeThcsi yMOBa MIIHOCTI TMpU CKIAQAHOMY 3TMHAaHHI IS
OICUMETPUYHOTO TIEpepi3y 3 BUCTYMAIOYMMHU KyTaMu ?
3a SIKUM 3aKOHOM PO3MOJUISIOTHCS HOPMaJIbHI HaNpy>KeHHsI TIPU CKJIaJHOMY
3TMHAHH1?
SIK mpoXoUTh HEUTpasibHa BICh TP CKIaJHOMY 3rUHAHH1?
Sk 3amucyeTbcsi yMOBa MIITHOCTI TP CKJIaJIHOMY 3THHAHHI JUJISl TOBUIBHOTO
nepepizy?
[Io Ha3uBa€THCA CKJIATHUM 3TMHAHHSM 13 PO3TATaHHIM ?
[Ilo Ha3uBa€eTHCA 1032 LIEHTPOBUM PO3TATAHHAM ?
SIk BU3HAYAIOTHCS HAINIPY>KEHHA MPU CKIAAHOMY 3TMHAHHI 13 PO3TSATaHHAM ?
SIk 3amMcyeThCsl YMOBA MILIHOCTI MPU CKJIAJHOMY 3TMHAHHI 13 PO3TATaHHIM
1U1st 01CUMETPUYHOTO Mepepi3y 3 BUCTYNAIOUUMU KyTaMu?
Sk 3amMcyeThCsi YMOBAa MILIHOCTI MPU CKJIAJHOMY 3TMHAHHI 13 PO3TATaHHIM
JUISL CTPUKHS 3 TOBUIBHUM TIepepizoM?

SIka mociI0BHICTh PO3PAXYHKY KPYTJIOro Baja Npy 3TMHAHHI 3 KPYYEHHAM?
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22.
23.
24,
25.
26.

27.
28.

29.

30.

31
32.

33.

35.

36.
37.

38.
39.
40.
41.

R&ES

45.
46.
47.

Sk 3anucyeThCs yMOBa MIITHOCTI KPYIJIOTO BaJia MPU 3TUHAHHI 3 KpYYEHHSIM ?
SIk 3anmcyeThes 1 popmymoeThes Teopema Kactuniano?

[Io Take moTeHIiabHA eHepris AedopmMallii NpyKHOI CUCTEMU?

Sk BU3HAYaeTbCAd TMOTEHIlAbHA e€Heprii JAedopMallii CTepX HS MpH
PO3TATaHHS, KPYYEHHS Ta 3TUHAHH1?

SIx BU3HAYA€EThCS MOTEHIIAIbHA eHeprisi Aedopmallii CTep>kHs B 3arajJbHOMY
BUIAJIKy HABAHTAXKEHHS ?

Sk 3anucyeThes iHTETpan Mopa?

Slka MOCHINOBHICTH BU3HAYEHHS MEpEeMallleHb 3a JOMOMOIOI0 1HTerpaia
Mopa?

Sk 3amucyeThecs QopMyna KpalHIX OpAMHAT JUIsl BU3HAYEHHS MEpPEMIIECHb
CTEpP>KHIB?

Slka TOCHITOBHICTh BU3HAYEHHS IMEPEMIIIEHb CTPUXKHIB 3a JOMOMOIOIO
dbopmynu KpaitHIX OpJIUHAT?

[Io Take cTaTUYHO HEBU3HAUYBaHA cHUcTeMa?

Sk  BU3HauYa€THCA CTYMiHb CTATUYHOI HEBU3HAYYBAHOCTI CTATUYHO
HEBHU3HAUYyBaHa cucTema?

[Io Take ocHOBHA cucTeMa?

SIKi BUMOTHM CTaBJISITHCSI IPU BUOOP1 OCHOBHOI CUCTEMHU 7

Sk 3ammMcyeTbcs cUCTeMa KaHOHIYHUX PIBHSHb JUISl TpUYl CTATUYHO
HEBHU3HAYYBaHOI CUCTEMU?

SIxa di3uuHa cyTh KoedimieHTa O 7

Slka Qi3uyHa CyTh KAHOHIYHOTO PIBHAHHS UIsi CTATHYHO HEBHU3HAYYBAHOI
CUCTEMU?

SIka mociOBHICTh PO3PAXYHKY CTATUYHO HEBU3HAYEHOI CUCTEMHU?

Sxa dizuuna cyTh JOOYTKY Ojk X X?

[Ilo Take Hepo3pizHa Oanka?

SIka oOcCHOBHa crcTeMa BUOMPAEThCA 1Sl HEpO3pi3HOi 6anku? Yomy?

Sxa (i3uvHa CyTh KAHOHIYHOTO PIBHSHHS JJIs1 HEPO3PI3HOT OamKku?

SIk BU3HAYAIOTHCS JIHIMHI IEPEMIIIICHHS B CTATUYHO HEBU3HAUYCHIH CUCTEM1?
Sk BU3HAYAIOTHCS KYTH MOBOPOTY MeEpepidy ISl CTaTUYHO HEBU3HAYEHOI
CUCTEMU?

SIka mociOBHICTh PO3PAXYHKY HEPO3PI3HOT OamKu?

[Ilo Take CTIHKICTE?

SIxi 6yBaroTh BUJIM PiBHOBAru?
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49.
50.
51.
52.
53.

55.

56.
57.

58.

59.
60.

61.
62.

63.

65.
66.
67.

68.
69.
70.
71.

12.

1o Take KpuTHYHA cuia?

SIkiit popm | piBHOBaru BIAMOBIAa€ KPUTUYHA CHIA?

1o Take KPpUTUYHI HATIPYKEHHS ?

SIk BU3HAYAIOTHCS KPUTUYHI HANIPY>KEHHA Yepe3 KPUTUUHY CUITY?

Sk 3anucyetses hopmyna Eitnepa?

[Io Take THYYKICTh CTEPHKHS ?

Sk 3a5eXuTh BeTUYMHA KPUTUYHOT CHJIM BiJl YMOB 3aKPIIJICHHS CTEP>KHS ?
o Take kKoediieHT 3MEHILEHHS OCHOBHOTO JOMYCTUMOTI'O HaIpyKeHH: ? Big
4Oro BiH 3aJI€XKHUTh?

SIk BU3HAYA€ThCS KPUTHYHA CUJIa IJIsl CTPHXKHIB CePeIHbOT THYYKOCT1?

lo Take JWHAMIYHUKA peXUM HaBaHTAKEHHA? YuM BIAPIZHAETHCS
PO3paXyHOK MpH TUHAMIYHOMY HaBaHTaKEHHS BiJ] CTATUYHOIO?

YoMy JOpIBHIOE YACTOTA BUIbHUX KOJUBaHb 0€3 3aTyXaHHS CUCTEMU 3 OJHHUM
CTyNEeHEM BUIHLHOCTI?

YoMy 10piBHIOE KOE(]IIIEHT 3pOCTAHHS KOJIUBAHb?

SIK BU3HAYA€THCS YACTOTA BUIBHUX KOJIMBaHb CUCTEMH 3 OJHHUM CTYIEHEM
BUIBHOCTI1?

[o Take pe3oHaHc?

Slkuii BUIJISA MalOTh PE30HAHCHI KPHBI JUIsl CUCTEMHU 3 OIHUM CTYIEHEM
BUIBHOCTI1?

SIk BU3HAYalOTHCS MEPEMILIEHHS, 3YCHILIS Ta HAMpPY>KEHHS IPU BUMYUICHUX
KOJIMBAHHSAX CUCTEMU 3 OJHUM CTYIEHEM BUIBHOCT1?

o Take ynap?

SIk BU3HAYA€THCS MEPEMILLIEHHS, 3yCUIIA Ta HANIPY>KEHHS pU y1api?

Sk BU3HAYa€ThCS KOSPIIEHT AMHAMIYHOCTI MPHU yapi?

Sk BuU3HAuUaeTbca  KOE(DIIEHT JIUHAMIYHOCTI MPHU  MOCTYNAIBHOMY
PIBHOIIPUCKOPEHOMY pyC1?

SIk BU3HAYA€ThCS KPUTHYHA IIBUIKICTH Basla MpyU 00epTaHHs?

[Ilo Take BTOMJIEHICTb Ta BUTPUBAIICTD?

[Io Take Mexa BUTPUBAIOCTI?

Big SKMX KOHCTPYKTHBHO-TEXHOJOTIYHHUX (DAaKTOpPIB 3aJCKUTh MexKa
BUTPUBAJIOCTI?

[Ilo Take KOHIEHTpalid HanpyxeHb? SkuMu KoedillieHTaMU BOHA

BPaxOBYEThCS?

198



73.

74.
75.
/6.
77
78.
79.

80.
81.
82.

83.

o Take xapakTepucTHKa HUKIY? YoMy BOHA JOPIBHIOE JIs MYJIHCYIOUOTO Ta
CUMETPUYHOTO IUKITIB?

[Ilo € KOHLIEHTPATOPOM HaIpPY>KEHb?

SIK BIITMBAIOTH pO3MIpHU JI€Talll Ha BEJIMYMHY MEXH BUTPUBAIOCTI?

Sk BU3HAYA€ThCS KOSPIIEHT 3aracy MIHOCTI IPU 3MIHHUX HANPYXEHHAX ?
SIK BpaXOBY€ThCS Jlisi KOHCTPYKTUBHO-TEXHOJIOTIYHUX (DaKTOpPiB?

Sxuii BUTIISIT Mae HaOMMKeHa JlarpaMa TpaHUYHUX aMIUTITYT?

Sk Bu3HauaeThbCs KOeQIUIEHT 3amacy MIHOCTI 32  HOPMaJlbHUMH
HaIpPY>KEHHSMHU MPU PO3PAXYHKY Ha BUTPUBAIICTH ?

1o Take rpaHUYHUM cTaH?

SIki po3paxyHKH Ha rpaHUYHUM cTaH Bu 3HaeTe?

SIki BUIM MArOTh €MIOpU JOTUUHUX HAIMPY>KEHb MPU KPYUYEHH] 32 JOMYCTUMUM
HaIMpPY>KEHHSIM Ta 32 TPAHUYHUM CTaHOM ?

Sxkuii BUIJS] MalTh €MIOPM HOPMAJIBHUX HAIpYKeHb NpHU 3TUHAHHI 3a
JOIMYCTUMUMU HAIPYKEHHSIMHU Ta 32 TPAHUYHUM CTAHOM ?

Sx BuU3HAYAIOTBCS KOe(IIiEHTH 3amacy MIIHOCTI 3a JOMYyCTUMHUMH

HAIIpY>KXCHHAMU Ta 34 KPUTHYHUM CTaHOM?

11 Tunu exk3amMeHALIHUX 32724

Hwuxde HaBeneHi 3a7adi, Ikl pEKOMEHIY€ETbCS PO3B’ 3yBaTH CTYJEHTaM IpH

MIJTOTOBIN 10 €K3aMEHIB. [X po3B’ si3aHHS HE MOTpeOy€e MOBHOTO BUKOHAHHS 3a/avi,

JOCUTh BUSICHUTU TMPUHLUIIIAIBHI MOMEHTH, 3amucaTH HeoOXigHi (opmynn i

NOSICHUTH (I3UYHY CYTh BEJMYUH, SKI B HUX BXOIATh. [Ipu moOynoBi emtop

BHYTPIIIHIX 3yCHJIb HEOOX1HO BU3HAYATH YHMCIIOBI 3HAYEHHS BC1X OpJIMHAT.

11.3.1 3umoBa ex3aMeHaliifHa cecis

=30’ 25u 4u @
F1=20 cm? @ h
%
P,=]00 xH P:=250 xH
ﬁﬁ — — *—— —————
Pj= 300xH
P=150xH
0.8m 0.9Mm 1.3m

[MoOynyBatn emiopu  TMO3MOBXKHIX CHIT | . .

HOPMAITHHYX HAIYKEHb Ta BHIHATHTH [IOBHe BusHauuT giaMeTp HaiOUIbII HaBaHTaKEHOTO
ITOJIOBYKECHHS CTPUXKHS, sIKIo E=2 x10° MTTa. cTpiKHA KO [ 0=150M/Ta].
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BusHauuTi po3MipH IPSMOKYTHOTO
nepepizy 6anku, sikino h:b=2;[ 6]=100MI1a

Ilobyoysamu entopu nonepeuHux @
CUl Mma 32UHAIbHUX MOMEHMIB 1
BUBHAYUMU MAKCUMANbHI  HOPMATIbHI
Hanpycenus ¢ mouyi C
8§ P=20kH |
g =30 kH/m A
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[To6ynyBatu emtopu monepeyHux
CHUJI Ta 3rUHAJILHUX MOMEHTIB

1 miaiopaTu HOMEp JABOTaBpA,
skio [c] = 180 MIla

g = 40 xHlm M =16 kH:
‘_.
yYVVYVYVY
Swm 3m

11.3.2 JIiTHda ek3aMeHaliiiHa cecis

Busznauntu nomyctumy cuiy P, skuio
[c]= 150 MI]1a. P
7
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-
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A

Bu3HaunTH €KBIBAJIEHTHI HANPY>KEHHS
3a YETBEPTOIO TEOPIEI0 MILIHOCTI B

Tourl C

P1=6KH P2=84K'H
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3
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Busznauntu HopManbHi

Q

HaIpy>KeHHsS B HeOe3IMeuH1i TOYIIl

Py =200 xH

»
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»

P2 6 xkH
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A 4

Busnauntu nporud B Tourli C @:
Ta KyT IIOBOPOTY Iepepizy A, SKIIO
OajKa IMPSMOKYTHA 3 PO3MipaMH:

h=15cm, b= 8 cm, E=2 10° MITa.

g = 40 xHlm M = 10 kH*ux

Ty © B
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m

P
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3m

v

Bu3HaunTH BEIMYMHY JOMYCTHMOIO
IHTEHCHBHOI'O HaBaHTa)KCHHA (),
ko [6]= 160 MIla
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|
s 4]
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BuznauuTy BEIMYMHY JONYCTUMO]T
cunu P, sxmio [o] = 160 MIla

| P
3W4c
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Busznauntu HaIIPpY>XCHHA 3a

(D

TPETHOIO TEOPIEIO MIITHOCTI B
HeOe3neyH1i Toulll, KO JiaMeTp
CTEpPKHS TOPIBHIOE 25CM.

M =12 kHwm
g=6 xHlm

”

2 M

B
>

Br3HAuUNTH TiaMeTp CTEP>KHA 3a
TPETHOIO TEOPIEI0 MILHOCTI, SKIO

[c] = 120 MI]a. P, —5K/4

0.8m

1m

P,

04| 14m 1|03

> >

BusnaunTt nporus B Touti C Ta KyT
MOBOPOTY B nepepizi A, axmio Jy = 5000
4

CM

M = 10 kHxt

<4—

A

g = 20 kHIm

¢

YYVYVYVY,

C B

M

Bu3znauutu TOPU30HTAJILHE @

10nepemiiieHHsT TOYKH A, SKIIO Jy =
2000 cm*

0= g0xhle - - —

3m

4 m

DAV

P=15kH

-
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Busznauutu Kyt mnoBopoty B By3:1i C,

POBKpI/ITI/I CTaTU4YHY HEBU3HAYECHICTh Ta

skmo E = 2 x 10° MITa, J, = 2000 cm”? | moGynysarm emopu N, Q 1 M.
C M =8 xkH [TiniOpatk HOMEp ABOTaBpA, SKIIO
I Mo [6] = 180 MIIa
=P 3 M | 2.5m M = 8 kH>™m
4 M | 1 —: o %
- q= 8 kH/Mm —r 3 M 2.5m
R B 4m T
A _E A Var o ord >I\a=6«xH/m
_’
Poskpurtu cratnuny @ [ToOynyBaTn emopu  Q I @

HEBHU3HAYCHICTh Ta MOOYAYBaTH CIMIOPH
N, Q I M. Ilini6bpatu pamy Kpyrioro
MOTIEPEYHOTo Tiepepizy, skmo [c] = 160

14
[Tinibpatu HOMEp ABOTaBpa, SIKIIO [G]=
160MI1a, BU3HAYUTH MPOTHH 1]l CUIIOIO

Mlla, BHU3HAQYUTH KyT  HOBOPOTY
nepepizy Ha omopi A q= 8 xHlu P=10xH
Y
N ;Y
G=8rHlyd, 3n 4 3 | 2%
i >l
&
©
s kpyrioro ctosika niametrpom 20 cm | [Tigibpatu  po3mipu  TOMEPEUYHOTO
HEOOX1THO BHM3HAUUTH KPUTUYHY CHILY, | IEpEPi3y CTOSIKA MPSIMOKYTHOTO
sxmo E=2 x 10° MITa, nepepizy, skmo h=2Db, [c]= 160 MIla
[o] = 200 MIla P=300 xkH
Py, —¥ EE
M A
2.5m
3m
A 4
e

@)
Ha cranbHy 6anky kpyrioro
nonepeyHoro mnepepizy aiamerpom 30 cMm
najgac Bantax P= 5 kH 3 Bucotu

H = 3 cM. Busnaunt MakcumalibHe
HOpPMAJIbHE HaINpPY>KEHHS

A 4
15 4y SN
P 3Mm
am R 2
124 \ 4
f

Ha Oauii1, BUTOTOBIIECHIH 13 @
nBoTtaBpa Ne 24, BCTaHOBJICHO JIBUTYH
Macor M= 2000 kr, sikuit 06epTaeThCs
31 mBuakicto N = 600 00/xB,
MaKcHUMallbHa BUMYIIIeHa cuia Py =
0.4m, ;0. BuzHauuTu MakCuMalbHi
HOpPMaJIbH1 HAIMIPY>KEHHA B Oamili

Jleucyn

3M%

Vl

2M

P »

A
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