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1. Onuc HaBYAJBHOI JUCHHUILIIHA

JInHamika i MilTHICTh Ta MEXaHIKO-TE€XHOJIOTIYHI BJIACTUBOCTI C.-T. MaTepiaiiB

(na3Ba)

I'any3b 3HaHB, cHeniaJbHICTb, OCBITHS IPOrpamMa, OCBiTHil CTyNiHb

OcBiTHI#i CTYIIiHB baxanasp
CreniaapHICTh 133 «Ianyzese mawunobyoyeanus»
OcBiTHS porpama «l anyzese mauuno06y0y8anHsy

XapakTepuCcTHKA HABYAJIBHOI TUCHHUILTIHU

Bun O00B’s13K0Ba
3arangbHa KIIbKICTh TOQUH 150
Kinpkicte kpenutie ECTS 5
KinpKicTh 3MICTOBUX MOJTYJIIB 6
Kypcoswii mpoekT (pobota) (3a HassBHOCTI) -
dopma KOHTPOJIIO Exzamen

Ioka3HMKH HABYAJIbHOI AMCUUIIIHU JIsl J€HHOI Ta 32049HOI ()OPM HABYAHHS

JieHHa (hopma HaBUAHHS 3a04yHa (popMa HaBYAHHS
Pik miarotoBku (Kypc) 3
Cemectp 5
Jlexmiiai 3aHATTI 30 2o00. 200.
[IpakTHuHi, ceMiHapChK1 3aHATTS 200. 200.
JIaGopaTopHi 3aHATTS 45  200. 200.
CamocriitHa po0oTa 75 200. 200.
[HuBiNyaNbHI 3aBAaHHS 200.
KinpKicTh THXKHEBUX ayAUTOPHUX S5  eo0.
TOAMH JJIs IeHHOi ()OpMH HaBYAHHS

2. Meta, 3aBJaHHA TAa KOMIIETEHTHOCTI HABYAJIBLHOI AU CIUILIIHA

Mera — BHUBYEHHS CTyACHTAaMH METOMAIB IHXKCHEPHUX PO3PAaXyHKIB JAeTaliel
MaIliH, €JIEMEHTIB KOHCTPYKIII Ha MIIHICTb, )KOPCTKICTh Ta CTIMKICTh B yMOBax il
CTaTUYHMX 1 JWHAMIYHUX HABaHTAXEHb 13 BpaxyBaHHSIM 3MIHA TeMIEpaTypu 1
IpOLIECIB, MOB’A3aHUX 3 TPHUBAIICTIO EKCIUTyaTalli KOHCTPYKIII MpH OJHAKOBIH
HAJIAHOCTI, JOBTOBIYHOCTI Ta €KOHOMIYHOCTI. BuBUeHHs cTyaeHTamMu (i3UKO-
MEXaHIYHUX Ta TEXHOJOTIYHUX BIJIACTUBOCTEN CUIBCHKOTOCMOAAPCHKUX MaTepialis,
MOKa3HUKN SKHX € OCHOBOIO IS YAOCKOHAJICHHS, HAJAaro/KCHHsS Ta MPOCKTYBaHHS
HOBHUX CUTBCHKOTOCIIOIAPCHKUX MAIIMH, iX ¢()eKTHBHOTO BUKOPUCTAHHS Ta PO3PaXyHKIB
1 KOHCTPYIOBAHHS pOOOUYHX OpPraHiB 3 ONTUMAJIBHOK €KCILTyaTallliHOK HAIIHHICTIO Ta
JIOBI'OBIYHICTIO 3 OJJHOYACHOIO €KOHOMIYHICTIO.

3aBaaHHS — OBOJIOJIIHHS CTYJCHTAMU HaBUKAMH MTPOBEICHHS €KCTIEPUMEHTATBHIX
JOCIIKEHb Ta TPAKTUYHUX PO3PAXyHKIB €JIEMEHTIB KOHCTPYKIIIA Ha MIIHICTb,
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KOPCTOKICTh Ta CTIMKICTh B yMOBax Jii CTaTHYHUX 1 JUHAMIYHUX HaBaHTAKEHb 13
ypaxyBaHHSIM 3MIHM TEMIIEpaTypu 1 TPOIECIB, TMOB’S3aHUX 3 TPUBATICTIO
HaBaHTa)XeHHA. OBOJIOIIHHS CTy/IEHTAaMH HaBUKaMU MPOBEJIEHHS €KCIIEPUMEHTAIBHUX
JOCTIKEHb 3 BHU3HAUYCHHS MEXaHIKO TEXHOJIOTIYHMX BJIACTHUBOCTEH C.T. MaTepialiB 1
3aCTOCYBAaHHS IIUX MOKA3HHUKIB IIPU MPOEKTYBaHHI CLIIBCHKOTOCTIOAAPCHKOT TEXHIKH.

VY pe3ynbTari BABYEHHS! HABYAIBHOI IUCUHUILIIHU CTYIEHT TOBUHEH
3Hamu:
- OCHOBHI TIMOTE3HW Ta MPUHLHUIIU, IO MOKJIAJEHI B OCHOBY PO3paxyHKiB Ha
MIIHICTB, KOPCTKICTh 1 CTIMKICTh JACTalCi MAIllMHU Ta €JIEMEHTIB KOHCTPYKIIIH;
- METOAY BH3HAYEHHS BHYTPINIHIX CHJIOBUX (AKTOpPIB B CTaTHYHO
BU3HAYECHMX 1 CTATUYHO HE BU3HAUYCHUX MPYKHUX CHUCTEMaX;
- 3QJIEKHOCTI 111 BU3HAYEHHSI HANPY>KEHb 1 MEPEMIILIEHb IPU PI3HUX BHIAX
MPOCTHUX 1 CKIAAHUX JAedopmarlliii;
- TEOpii MITHOCTI, X MPU3HAYEHHS Ta IPUYNHUA BUHUKHEHHS;
- MIIHICTb, KOPCTKICTh 1 CTIMKICTh B YMOBAX /il CTATUYHUX Ta JUHAMIYHUX
HAaBAHTAKCHb 3 BPaXyBaHHSM 3MIHHHUX TEMIIEPATYp;
- OCHOBH €KCIIEPUMEHTAJIbHUX METO/1IB BU3HAYEHHS MOKA3HUKIB MEXaHIYHUX
BJIACTUBOCTEH KOHCTPYKIIMHUX MaTepialiB Ta JOCHIJDKEHb HaIpYy>KEeHb 1
nedopmartii;

- OCHOBHI TMOJIOKEHHS 1 HANPsIMKU PO3BUTKY HAayKH Tpo (Pi3UKO-MEXaHIYHI Ta
TEXHOJIOTIYHI BJIACTUBOCTI MaTepialiB POCIMHHOTO TOXOJKEHHS, JOO0pUB,
IPYHTIB, MarepiajiB XIMIYHOrO 3aXHMCTy PpOCIMH Ta 1ii OCHOBHI e€Tamu
3aro4YaTKyBaHHS,

- (pi3uko-MexaH14yH1 Ta TEXHOJIOT1YHI1 BJIACTUBOCTI PI3HUX rpyn
CUIbCBKOTOCTIOAPCHbKUX ~ MaTepiajliB  POCIMHHOIO TOXOKEHHS MpU  iX
BUPOIILYBaHHI, 30MpaHH1 Ta TPAHCIIOPTYBaHHI;

- 0co0nuBOCTI OyAOBH CLIBCHKOTOCHOJAPCHKUX —MaTepiaiiB Ta iX (Di3UKO-
MEXaHIYHUX BJIACTUBOCTEM TMOPIBHSAHO 3 TPAAULIHHUMU KOHCTPYKLIMHUMHU
MarepiajlaMH pi3HOTO NMPU3HAYEHHS,

- METOAM BUIMPOOYBAHHS CUILCHKOTOCIOAAPCHKUX MaTepianiB Ta iX 0COOJUBOCTI
OB’ s13aH1 3 010JIOTIYHUM PO3BUTKOM;

- (pi3uKo-MexaHIYHI BIIACTUBOCTI  CUIBCHKOTOCIOMAAPCHKUX  MaTepiaiiB  MpU
CTaTUYHIN 1 JWHaMIYHIA Jii HAaBaHTaXXE€Hb CTOCOBHO JO yMOB 30MpaHHS Ta
TPaHCTIOPTYBAHHS;

- TpO BIUIMB JACSIKUX NPUHAOMIB arpoTEXHIKH, JOOPHB Ta TYCTUHHU PO3MIIICHHS
POCIIMH Ha iX MEXaHIKO-TEeXHOJIOT1YHI BIIaCTHBOCTI,;

- MEXaHIKO-TE€XHOJIOT1YHI BJIACTUBOCTI OPTaHIYHUX Ta MIHEPATBLHUX JOOPHUB MPH iX
30epiraHHi Ta BHECEHH1, TEXHOJOT14HI BJIACTUBOCTI MECTUIIU/IIB;

- (pi3uKO-MexaH14YH1 Ta TEXHOJIOT14YHI BIACTUBOCTI IPYHTIB;

emimu:
- BUOMpPATH ONTUMAJIbHI BapI1aHTU PO3PAXYHKOBUX CXEM €JIEMEHTIB
KOHCTPYKIIiH;



- BECTHU PO3paxyHKH JeTajeil MallluH, KOHCTPYKIIM Ha MII[HICTh, )KOPCTKICTh
1 CTIMKICTh B YMOBaX CTaTUYHHX 1 IMHAMIYHUX HAaBaHTA)XEHb 3 BPAXyBaHHSIM
3MIHH TEMIEPATyp 1 TPUBAJIOCTI EKCILTyaTallii;

- MOETHYBATH PO3PAXYHKH B OJHE II1JI€ BCi€T KOHCTPYKIIIi,

- BECTH BUOIp pallioHATbHUX KOHCTPYKIIIHHUX MaTepiaiiB 1 eKOHOMIUHUX
PO3MIpIB MPOKATY;

- KepyBaTHUCS OCHOBaMH EKCIEPUMEHTAJIbHUX METOJIIB BH3HAYEHHS IMOKA3HUKIB
(b13MKO-MEXaHIYHUX Ta TEXHOJIOTTYHHMX BJIACTUBOCTEW CLIHCHKOTOCIOAAPCHKUX
Marepialis;

- TPOBOJUTU JOCIHIJKEHHS OCHOBHMX IIOKAa3HUKIB (DI3UKO-MEXaHIYHUX Ta
TEXHOJIOTIYHUX BJIACTUBOCTEH CLIbCHKOTOCIOJIAPCHKUX MaTepialiB IpH PI3HUX
BUJIax AedopmMaliiii 1 yMOB HAaBaHTa)KCHb;

- BHUKOPHUCTOBYBAaTH  TMOKa3HUKU  (PI3UKO-MEXAaHIYHUX  Ta  TEXHOJIOTTYHHX
BJIACTUBOCTEH  CLIBCHKOTOCHOJAPCHKUX  MarepiaiiB  MpU  HPOEKTYBaHHI
TEXHOJIOTTYHUX MPOLECIB MAllUH CUIbCHKOTOCIOJAPCHKOI0 MPU3HAYECHHS Ta iX
KOHCTPYIOBaHHI,

- MPOBOJWUTH  BJIOCKOHAJEHHS  poOOYMX  OpraHiB 1  BYy3JIB  MAalluH
CUIBCHKOTOCIIOAAPCHKOTO - MPU3HAYECHHS 3 BpaXyBaHHIM (I13MKO-MEXAHIYHHUX Ta
TEXHOJIOTIYHUX BIACTUBOCTEH CLILCHKOTOCMOAAPChKUX MaTepialliB.

HalyTTst KOMIIETEHTHOCTEI:
3azanvHi komnemenmuocmi (3K):

3K1. 3natHIiCTh 70 a0CTPAKTHOTO MUCIICHHS.

3K2. 31aTHICTh 3aCTOCOBYBATU 3HAHHS y MpakTHUHUX cuTyamisx. 3K3. 3natHicTh
TUTAHYBATH Ta YIPABJISATH YaCOM.

3K4. 3gaTHICTh 10 TONIyKY, 0OpoOIeHHs Ta aHami3y 1HGOpMAIIii 3 pI3HUX JIKEPEIL.

3K8. 31aTHICTE AISITH COLIAIBHO BIAIIOBIAAIILHO Ta CBIAOMO.

3K13. 3nartHicte 30epirati Ta NPUMHOXKYBATU MOpaJbHI, KYJbTYpHI, HayKOBI
LIHHOCTI 1 IOCATHEHHS CyCHUIbCTBA HA OCHOBI PO3YMIHHS 1CTOPIl Ta 3aKOHOMIPHOCTEN
PO3BUTKY MpeaMETHOI 00JacTi, ii MICUs y 3arajbHId CHCTEMI 3HAaHb MPO MPUPOAY 1
CYCHUIbCTBO Ta Y PO3BUTKY CYyCHUIbCTBA, TEXHIKU 1 TEXHOJIOT1id, BAKOPUCTOBYBATHU Pi3HI
BUJIU Ta GOPMU PYXOBOi aKTUBHOCTI JIJISI aKTUBHOTO BIATIOYMHKY Ta BEICHHS 370POBOIO
CIIOCO0Y KHUTTS.

¢axoei (cneuianvni) komnemenmnuocmi (PK):

®K4. 3patHicTh  BTUIIOBAaTH  1HXEHEPHI  PO3pPOOKM Yy  Tally3eBOMY
MalIMHOOYIyBaHHI 3  ypaxyBaHHSIM TEXHIYHUX, OpraHi3aliiHUX, TMPaBOBUX,
EKOHOMIYHMX Ta EKOJIOTIYHMX AacCHeKTIB 3a YCIM JKUTTEBUM ITUKIOM MAIIMHU: BIJ
MPOCKTYBaHHS, KOHCTPYIOBaHHS, €KCIUTyartallii, MiATPUMAaHHS TMpale3aaTHOCTI,
JIarHOCTUKH Ta yTUII3allii.

®KS. 3natHiCTh 3aCTOCOBYBATH KOMIT IOTEPU30BaHI CUCTEMH IMPOEKTYBaHHS Ta
Crieliayli30oBaHe MPUKIAJAHE MporpamMHe 3a0€3IMeUeHHs] JJi1 BHUPIMICHHS 1HXEHEPHUX
3aBAaHb B Tally31 MalIMHOOYyBaHHS.

®K6. 31aTHICT OIIHIOBATU TEXHIKO-CKOHOMIUHY €()DEKTUBHICTh TUIIOBUX CHUCTEM
Ta iXHIX CKJIaJHUKIB Ha OCHOBI 3aCTOCOBYBAHHS AHAIITUYHUX METOJIB, aHaJI3y
aHaJIOT1B Ta BUKOPUCTAHHS JOCTYIHUX JIAHUX.



®K?7. 3natHicTh mpuiiMatu e(EeKTUBHI PIIICHHS 1010 BHOOPY KOHCTPYKIIIHHUX
MaTepianiB, OOJIaJHaHHS, TPOIECIB Ta TMOEAHYBATH TEOPI0 1 MPAKTUKY s
PO3B'SI3yBaHHs 1H)KEHEPHOTO 3aBAaHHI.

®K10. 3paTtHICTE pO3pOOIATH TUIAHK 1 TPOEKTH Yy cdepl Taixy3eBoro
MaIIMHOOY/IyBaHHS 3a HEBHU3HAYEHHX YMOB, CIPSMOBAaHI Ha JOCSTHEHHS METH 3
ypaxyBaHHSM HassBHHX 0OMEXEHb, pO3B’SI3yBaTH CKJIAJIHI 33[a4i 1 MPaKTUYHI MPOOIeMH
1JIBUIIYBaHHS SKOCTI IPOYKIIi Ta il KOHTPOJIIOBAHHS.

3. IIporpama Ta CTPyYKTypa HABYAJIbHOI TUCUMILTIHU 1JIA:
— CKOPOYEHOTr0 TEePMiHY JE€HHOI (JOpMHU HABUAHHS,

Kinekicts roany

Ha3Bu 3MicToBHX JieHHa Gopma 3aouna popma
MOJIYJIIB 1 TeM THUXHI | YCbOTO y TOMY YHCIII yCBhOTO y TOMY YHUCIHi
n | o | mab | iHxa | c.p. n | m | mab | iHg | c.p.
1 2 3 4 15| 6 7 8 9 1011112 | 13 | 14
3mictoBuii MoayJb 1. OcobauBOCTI poOOTH MPY>KHUX CUCTEM MPU JUHAMIYHOMY HAaBAaHTAKEHHI.
Tema 1. Jlunamiune 1 11 2 4 5
HaBaHTAaXXCHH.
Oco0MBOCTI BILTHBY
MIBUKOCTI1

nehopMyBaHHs Ha
MEXaHIuHi BIACTUBOCTI
Marepiaib.

Tewma 2. KonuBanHus 2 9 2 2 5
MPY>KHUX CHCTEM.
CucrteMH 13 CKIHYEHUM
YHCIIOM CTYIICHIB
BinbHOCTI. BracHi 1
BUMYIICHI TAPMOHIYHI
KOJINBAHHSI IPYKHUX
cucteM. SBuie
PE30HAHCY.
[MapameTpuuHi
KOJIUBAHHS.

Tewma 3. [Tonepeuni 3 11 2 4 5
KOJIMBAHHSI MIPSIMHX
CTEpIKHIB.
Jdudepennianpcae
PIBHSIHHSI KOJIMBaHb ITPH
3ruHi Opycis. Kpurnasi
4acTOTH 00epTaHHS
BaJiB 3 JUCKAMU.
KpyTuibHi KOJMBaHHS
BaJIiB.

Paszom 3a 3micToBUM 31 6 10 15
MoxayJiem |

3mictoBuid Moayib 2. [ligxoan 10 po3paxyHKy TUHAMIYHUX CHCTEM.

Tewma 4. [Tpuxnagn 4 9 2 2 5
PO3paxyHKiB Ha yJapHY
Jlit0 HAaBaHTaXeHb. Y aap
10 HEPYXOMHUM
MPY>XHUM CHUCTEMaM.

Y ap 1o CTep>KHIO €
Hpy>KUHOMW. Y 1ap npu
KPYYCHHI.

Tema 5. YucenbHi 5 11 2 4 5




METOII PO3B’I3yBaHHS
3a/1a4 CTaTUKH,
JMHAMIKHY 1 MIIHOCTI.

Pa3om 3a 3micToBUM
MoayJieM 2

20

4

6 10

3MiCTOBHI MOJTYJTb 3.

Mexanika pyiHyBaHHS

Tema. 6. ErepreTnannii
Ta CUJIOBHH MiAXOIH JI0
MeXaHiKUi pyHHYBaHHSI.

9

2

2 5

Tema 7. leopmaniitamii
KpHTepiil pyiiHyBaHHS.
JBokpuTepianpHuii
MiAXI1J 10 OLIHKA
TPaHUIHOTO CTaHY
€JIEMEHTIB KOHCTPYKIIi 3
TpIiIIMHAMH.

11

Paszom 3a 3micToBUM

MoayJieM 3

19

4

5 10

3MiCTOBUI MOJTYJIb

4. Knacudikaris

C.T. MaTepiaiiB IIPH BUBYE

BJIACTUBOCTEN

HHI 1X MEXaHIKO-TEXHOJIOTTYHUX

Tewma 8. Micue Ta poib
MTB. 3aransHa
Kacuikais c.T.
MaTepialiB Ta iXHi
XapaKTEePUCTHKU
ctocoBHo MTB.

8

11

2

2 5

Tema 9. OcHoBu
MEXaHIKU CUIIKUX
MarepiaiiB sIK 00’ €KTy
CLIBCHKOTOCIIOIAPCHKOTO
BUPOOHHMIITBA.

Tema 10. disuko-
MEXaHiyHi Ta
TEXHOJIOTTYHI
BJIACTHUBOCTI IPYHTIB.

10

11

Pasom 3a 3micToBUM

MojyseM 4

21

8 15

3MiCTOBHIA MO

ITIOXO/IPKCHHS.

b 5. MTB n06puB, npenapariB XiMiuHOTO 3aXHCTy, MaTepi

aJliB POCJIIMHHOTO

Tema 11. Mexaniko-
TEXHOIIOTI4Hi
BJIACTHUBOCTI
MiHEpaIbHUX Ta
OpraHiYHUX JOOpUB,
3ac00iB 3aXHCTY POCIHH.

11

9

2

4 5

Tema 12. ®izuko-
MeXaHIvHI Ta
TEXHOJIOT{4Hi
BJIACTHUBOCTI 3€PHOBHX,
3epHOO000BHX,

KPYIT' SIHUX Ta TEXHIYHUX

KYJbTYp

12

11

Tema 13. Mexaniko-
TEXHOJIOTTYHI
BJIACTUBOCTI
KOpeHeOyIL00III0/1iB

13

Pa3om 3a 3MicTOBUM
MOJyJieM 5

29

10 15

3mictoBuii Moysib 6. MTB MaTepiaiiB oBoueBO-0aIITAHHUX

Ta IJI0J0BO-ST1THUX KYJIbTYP

Tema 14. MexaHiko-

TEXHOJIOTTYHI

11

2

2 5




BJIACTHBOCTI OBOYEBHX,
GalTaHHUX KYJIBTYP
(xamycra, moMigopH,
nepeilb, OripKu, KaByHH,
rapOys3u, nulyJs Ta
1HIII)

Tema 15. Mexaniko- 9 2 4 5
TEXHOJIOTTYHI
BJIACTUBOCTI IUIOIOBHUX 1
SITITHUX KYJIBTYP

Pasom 3a 3micToBUM 20 4 6 10
MoayJieM 6
Ycboro ronuu 150 30 45 75

4. TemMu ceMiHAPCHKHUX 3aHATH

No KinepkicTh
HasBa Temn
3/11 TOIUH
1 BincyTai

5. Temn NMPAKTUIHHUX 3aHATH

No KinbkicTs
HaszBa temu
3/11 TOIUH
1 Bincytai

6. Temu J1aGopaTOPHUX 3AHATH

No KinbkicTh
Hasga temu

3/m TOJIUH

1 | BusHaueHHS MEXaHIYHMX XapaKTePUCTUK ‘M’ AKOi~ cTall 2
P TUHAMIYHUX HABAaHTAKEHHSX.

2 | BuzHaueHHs MeXaHIYHUX XapaKTEPUCTHK “KPUXKOi~ cTajl 2
IpU JUHAMIYHUX HABAHTAKEHHSX.

3 |BmmmB guHaMidHMX ~— TIEpPEBaHTAKCHh HAa  MEXaHIYHI 2
XapaKTEPUCTHUKU “M’SIKO1” CTal.

4 | BmumB  OUHAMIYHUX ~ TIEPEBAHTAXXEHb HAa  MEXaHIYHI 2
XapaKTEPUCTHUKU * KPUXKOI~ CTaJIl.

5 | BuznaueHHsa nMTOMOI  yJIapHOi  B’S3KOCTI  cTalml 1 2
KOMIMO3HUIIMHOTO MaTepiany

6 | HocmixeHHs 1ii yJapHOTO HAaBAHTAXEHHS Ha JIBOOIOPHY 2
OaJIKy.

7 | YucenbHmii excriepumeHT Ne 1 B 3amavax JuUHAMIKH 1 3
MIIIHOCTI.

8 | HocmimxeHnHsa koe(illieEHTIB TepTs pyXy 1 CIOKOKW C.T. 2
Marepiaiis.

O | BusHaueHHs  KyTa  OPUPOJHOTO  YKOCy,  JlaMeTpa 2
CKJICTIIHHEYTBOPIOIOUOTO ~ OTBOPY  CHUIIKMX  Marepiaiis.
BusnauyeHHs onopy 3CyBY




10 | BuznaueHHs MeXaHIYHUX MOKAa3HUKIB I'PYHTIB. JlocmimKkeHHs 2
JUTIKOCTI TPYHTIB JIO Pi3HUX MaTepiaiax

11 | BuzHaueHHS MEXaHIYHUX XapaKTEPUCTHK CTeOeNl pOCIuH 2
P CTHCKY B Pi3HUX HAMPsMax

12 | BusHaueHHST MEXaHIYHUX XapaKTepUCTUK CTeOE POCIUH 2
IIPU ABOOTIOPHOMY 3THHI-3J1aMi

13 | HocmipKkeHHsT MEXaHIYHUX BJIACTUBOCTEH cTeOes POCIUH Ta 2
KOPEHEIUIOAIB MPH CTATUYHOMY 1 JMHAMIYHOMY Pi3aHH1

14 | Bu3HaveHHs TOMYCTUMHUX HABAaHTAXEHb CTHCKY JJIS 3€pEH, 2
OyJI60 KapTOILIi, KOPEHEIUIOAIB 1 IUIOIB

15 | BusHadeHHS MOKA3HUKIB CTIMKOCTI cTeOCI POCIIHH. 2

16 | Buznauenns QpuKUIHHUX XapaKTEPUCTUK OKPEMHX YaCTUH 2
POCIIMH 1O PI3HUX POOOYMX MaTepiagax

17 | Bu3HaueHHs MUTOMO1 pOOOTH pi3aHHS POCIHH 2

18 | Bu3HaueHHs MIITHOCTI Ha CTUCK 3€PHOBUX MaTepiajiB. 2

19 | MexaHiKO-TEXHOJIOTIYHI BJIIACTUBOCTI IUIOAOBHUX 1 SITITHUX 2
KYJBTYP

20 | MexaHIKO-TeXHOJIOTIYHI BIACTUBOCTI MaTepiaiiB XiMI4YHOTO 2
3aXUCTY POCIHH

21 | BuszHaueHHsT TpaHUYHUX  IIBUJKOCTEH  CHIBYJapsiHHS 2
3€pHIBOK

22 | BuzHaueHHs MILHICHHX XapaKTEPUCTHUK OBOYIB 1 (PPYKTIB. 2

/. KOHTpOJIbHIi NMTAHHS, KOMILJIEKTH TECTiB /IJIsl BU3HAYEHHS PiBHS 32CBOECHHS
3HAHb CTYJACHTAMM.
1. Ponp moka3HHMKIB MeX.-T€XH. BJIACTHMBOCTEH Yy MAaIIMHOBMKOPUCTAHHI Ta
KOHCTPYIOBaHHI MalllUH.
2. Knacudikamiss moka3HUKIB BIACTHBOCTEH MeX.-T€XH. C.I. MaTepialiB i
CepelOBUIIL
3. T'eomeTrpuuHi MOKa3HUKU BJIACTUBOCTEH.
4.  CTpyKTypHI MTOKa3HUKU BIACTUBOCTEH.
5. KinematuuHi BIaCTUBOCTI MaTepiaiiB Ta CEPEIOBUIII.
6. JluHaMidHI BJIACTUBOCTI MaTepialiB Ta CEPEIOBHIIL.
7. BnactuBocTi, siKi € QyHKIISIMA IHTECHCUBHUX MMOKa3HUKIB BIACTUBOCTEM.
8. BusHaueHHs IPYyHTY SIK cepeoBHUIIa Ta HOTo CKIIaJ.
9. Kuacudikariis MaTepiaiiB 1 CepeOBUIL.
10. Knacudikariisi MaTepialiiB pOCIUHHOTO MOXOKCHHSI.
11. Tloka3HukiB (Hi3UYHUX BIACTUBOCTEH IPYHTIB.
12. XapaktepucTuKa MOKa3HUKIB TEXHOJOTTYHUX BIACTUBOCTEU IPYHTIB.
13. Kiacudikarii rpyHTIB 32 MEXaHIYHUM CKJIaJ0M.
14. Bu3HayeHHS MEXaHIYHOTO CTaHy TIpyHTY. JlaTm XapakTepucTUKy
MOKA3HUKIB PI3HOTO CTaHy IPYHTY.
15. CrtpykTypHO-arperaTHui CTaH IPyHTIB. ATPOHOMIYHA IIHHICTh CTPYKTYPH.
16. O6'emna maca rpyHTy. i BusHAYeHHS.
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17. Tlutomuit 06’em cyxoi (a3 IpyHTY, HOTO 3HA4YEHHS 3B’A30K 3 1HIIUMHU
MOKa3HUKAMHU.

18. TlopucricTs rpyHTiB. Ii BU3HAYEHHS.

19. BosoricTs rpyHTiB. [i BU3HAUeHHS.

20. JlaTtu XapaKTEepHUCTHKY IMOKa3HWKA ONTUMAILHOT BOJIOTOCTI IPYHTIB.

21. o o3Hauae BOIOTOEMHICTD IPyHTIB? SK ii po3pi3HAIOTH?

22. SIK OIIHIOIOTH 3JaTHICTh IPYHTIB 10 PO3ITYIITyBaHHS?

23. 1o mnokjameHO B OCHOBY MeETOJa BHU3HAYEHHS TBEPJOCTI IPYHTIB?
Hagectu giarpamy BUIIPOOOBYBaHb TBEPIOCTI IPYHTIB.

24. Sk Bu3HauyarOTh KoeilieHTH 00'eMHOTO 3MUHAHHS IPYHTIB?

25. Sk Bu3HAuUAIOTh KOEQIIEHTH 30BHINIHBOTO TEPTS IPYHTIB? 3a SKUMU
MOKa3HUKaMHU PO3PI3HAIOTH HA CTAaTUYHI Ta JUHAMIYHI KOe(IIlieHTH TepTs?

26. SIx BU3HAUUTH 3arajbHUM OIMIp KOB3aHHS I'PYHTIB Mo Mertany? Bix skux
MOKa3HUKIB BIACTUBOCTEU IPYHTIB BiH 3aJIEKUTH?

27. Hamectu cxeMy BH3HAYCHHS CTATUYHOTO KOe(iIlieHTa TepTS IPYHTY.

28. HaBectu cxeMy BH3HAUCHHS TUHAMIYHOTO KOe(iIli€HTa TEPTS IPYHTY.

29. Bim saxux (akTopiB 3al€KUTh 3B'SI3HICTH TPYHTIB? SIKMM MOKa3HUKOM
XapaKTepU3yIOTh OIip TPYHTY 3CyBY?

30. Hamectu parmionaneny ¢opmymy B.II. Topsukina pams BU3HAYCHHS
TATOBOTO OIOPY IUIYTIB 1 JATU XapaKTEPUCTUKY aTUTUBHUM CKJIAJIOBUM.

31. Sk Bu3HAuYalOTh MOKA3HUK JIMIIKOCTI IPYHTY? SIKi METOIM BUKOPUCTOBYIOTh
JUTSl YCYHEHHS

32. HaBecTu XapaKTepUCTUKY MPYKHUX BJIACTUBOCTEH IPYHTIB 1 BIJl SIKHX
(bakTOpiB BOHU 3aJI€KAaTh.

33. Jlatu 3arambHy XapaKTepUCTUKY BJIACTMBOCTI  B'SI3KOCTI  IPYHTIB
ne(opMyBaTHCh 1 BiJl 4OTO BOHA 3aJICKHTh.

34. Slkumm TMOKa3HWKAaMHW OIIHIOIOTH IUIACTHUYHICTH TpYyHTIB? HaBectn
dbopMyIty 1Sl BUBHAYSHHS YMCIIa MIACTUYHOCTI IPYHTY?

35. HagecTtu ocHOBHI Mojieni popMaltizaiii IpyHTY, K CEpeIOBHIIIA.

36. Mertoauka BigOOpY 3pa3KiB JjIs BU3HAYCHHS BIIACTHBOCTEH.

37. OOcsr BUOIpKY AJIsl IPOBEACHHS BUMPOOYBaHb (JIOCITIIKECHb ).

38. Iloka3HUKH PO3MIIIEHHS POCIMHHUX MaTepiaiB.

39. Po3mipHi XapaKTepUCTUKH POCIIHH.

40. T'eomeTpHyHI XapaKTEPUCTUKU POCIUHHUX MaTepialliB.

41. BaroBi XapaKTepUCTUKH POCIMHHHUX MaTepiaiB.

42. Jlepopmarrii marepianiB Ta cepenoBuil. Buan nedopmarriii.

43. Tenzop nedopmarriii.

44. Hanpy»eHHs Ta TEH30p HaIlpy>KEHb.

45. THBapiaHTH TEH30pPIB HAMPYKEHb Ta Jeopmarrii.

46. HamecTu OCHOBHI KpUTEPIi MIITHOCT1 MaTepiajiB Ta CEPEIOBHUIIL.

47. BuUMOTH 10 KPUTEPIiB MILIHOCTI.

48. Kputepiil HAMOUTBIINX HOPMATBHUX HAIPY>KEHb.

49. Kputepiil HAMOUTIINX JIHIKHUX AedOpMaIIiii.

50. Kpwurepiit HAUOITBIINX JOTUYHUX HAPYKEHb.

51. EHepreTuyHi KpUTepii MIIIHOCTI.

52. Kpwurepiii mirtHOCTI MoOpa.
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53. Kpurepiii minHOCTI JIebenena.

54. PobGota nedopmarrii.

55. Po0Oota pyitHyBaHHS MaTepiaiiB Ta CEPEIOBUII.

56. 3axon ['yka. MexaniuHa Ta pi3uuHa Mojeri.

57. TlpyxHi crami.

58. 3axon HrroTona. MexaHiuHa Ta ¢pizuyHa MOJEIII.

59. KoedirmieHTr B’I3KOCTI CEpeOBHIIIA.

60. Tino Cen-Benana. MexaHiuHa Ta (pizudHa MOJIEIII.

61. IlpyxHo-B’s13ka MojeIb MakcBera.

62. IlpyxHo-B’s3ka Mojaenb KenbBina-doiirra.

63. B’sa3komuractnyna monaeis biarama.

64. MexaHIYHUM CTPYKTOP IPYHTY.

65. Metoau BU3HAUCHHS MEXaHIYHUX BIACTHUBOCTEU IPYHTY.

66. Bu3HauyeHHS CHIKOro MaTepiany. Moro (hasoBuii ckia.

67. I'panymomeTpuuHMii CKJIaJ TBEPAOI a3y CUIIKOTO MaTepiaty.

68. I'pamymomopdomoriuyamii ckiag TBepaoi pa3u CUIIKOro MaTepiamy.

69. YMOBM iCHYBaHHS CUIIKOTO CEpPEIOBHIIIA.

70. IliapHICTS YKJIaTaHHI CHITKOTO MaTepiaiy.

71. YmoBu Ta (akTOpu SKI BIUIMBAIOTh HA HIUIBHICTh YKJIAJAHHS CHUIIKOTO
Marepiaiy.

72. Tycrtuna TBepoi a3y CUIKOro MaTepiany. Il BU3HaueHHS.

73. ®pukiiitHi BIaCTUBOCTI TBEPOi (ha3u CUIIKOTO MaTepiaiy.

74. CTpyKTypHO-MEXaHIuHI BJIACTUBOCTI CUIIKOT'O MaTepiaiy.

75. AepoauHaMiyH1 BJaCTUBOCTI TBEPI01 a3y CUIIKOTO MaTepialy.

76. AepoauHaMiuHI  BJIACTUBOCTI  cHUINKOTo  cepefoBuina.  Koedimient
TApaBIIgYHOTO OTIOPY.

77. BHYyTpIIIHE TEPTS CUNKUX CEPEIOBUILI.

78. Cruckaroda cria Ta O19HHIA PO3IOP CHUITKOTO CEPEIOBHIIA.

79. Eninc HampyXeHb CHIIKOTO CEPeIOBUIIIA.

80. 3B’s30k koedirienTa OiyHOTO po3mopy 3 koedimientom Ilyaccona mms
CHUIIKOTO CEepPEI0BHUIIIA.

81. Haxunm BekTOpa HOPMAJIBHOTO HAMPYXEHHS Ta TUIOIIAIKA KOB3aHHS JIs
CHUIIKOTO CEepeI0BHUIIIA.

82. YwmoBa piBHOBaru CUIKOTO CEpEOBUIIIA.

83. AKTUBHMH THCK y CUIIKOMY CEPEIOBHIIII.

84. IlacuBHui omip y CUIIKOMY CEPEIOBHIIIL.

85. Kpyru Mopa Ta rpaHuYHUMN CTaH CUIIKOTO CEPEIOBHIIIA.

86. Ilepenaua Hampy>kKeHb Yy CUIIKOMY CEpEIOBUIIII.

87. Tuck cunmkoro cepefoBHUIla HA MIIOPHY CTIHKY.

88. CyTHICTb CKJIENOYTBOPEHHS Y CUIIKOMY CEPEIOBHILII.

89. 3B’s30K po3Mipy OTBOPY 3 YMOBaMH CKJICMIOYTBOPEHHS Ta BIACTUBOCTSIMU
CHUIIKOTO CEepPEIOBHUIIIA.

90. T'impaBniuHMiA pagiyc OTBOPY Ta CKIEHOYTBOPEHHS.
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KoMiuiekTH TeCTiB 1Ji1 BU3HAYEHHS PiBHA 32CBOECHHS 3HAHb CTYJ€HTAMH YaCTUHU
JUHAMiKa i MiIHICTD

IIuTanns 1.
Y napom € BUITAAO0K, KOJIU:
1 EneMeHT KOHCTPYKINi Ma€ HECKIHUCHHY JedopMallito
2 EneMeHT KOHCTPYKIIi Majiae 1 pynHy€eThCS
3 EnemMeHT KOHCTPYKIIii 32 KOPOTKHM MPOMIKOK 4acy 3MIHIOE CBOIO
HIBUJKICTh HA NIEBHY BEITUYUHY
4 EneMeHT KOHCTPYKIIii 32 KOPOTKUN MPOMIKOK Yacy 3MIHIOE CBOIO
MIBUKICTh HA HECKIHUCHHY BEJIUIUHY
IIuranns 2.
Y 3aranbHOMYy BUNAJAKY, KOJM BaHTaX Baroro Q mamae 1 Horo
NPUCKOPEHHSI TICIAS KOHTAaKTy 3 IIEPENOHOI0 CTa€e j(t), cuia ynapy
00YHCITIOETHCS 33 (HOPMYJIIOIO:
1 F, = —Q
j(t)
2 Fy == i(t)
2
3 Fy=—=i(t)
9
4 Fy = —.Q 9
jt)
5 F, = i(tR
Iuranns 3.
VY BUMaAKy, KOJIM BaHTaX 3 BUCOTH H mMangae Ha cTaTHUHUHN CTEPKCHD
KOe(iIlieHT TUHAMIYHOCTI OOUYHCITIOETRCS 32 POPMYJIOIO:
2H
1 kKy=1-_[1-—
| Iem
2H
2 Ky =1+ [1-—
é‘Cm
2H
3 Ky =1—_[1+—
Sem
2H
4 Ky =1+ [1+—
Iem
IIutanns 4.
JInst BaHTaXy 3 KIHETUYHOIO eHepriio T, sikuii magae 3 Bucotn H Ha
NPYXKHIH CTep)KeHb, HAKONMMYEHAa MOTeHIiHa eHepris skoro U, ,
KOe(IIlIEHT TUHAMIYHOCTI OOUYHUCITIOETHCS 32 POPMYJIOLO:
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UCm
T
ky=1— 1+ —2
UCm
T
ky =1+ 1+—9
UCm
T
ky =1+ [1-—2
UCm
IIuranusa 5.

HanpysxeHHs ipu yiapi 00UUCITIOETHCS 32 POPMYIIOLO:

2H
Oy =0ppll— |1——
0 cm 5cm
Oy =0,p| 1+ 1—ﬁ
5Cm
Oy =0,p|1l- 1+£
Sem
Oy =0, 1+ /1+2—H
5Cm
ITutanus 6.
Cuna yaapy o0UHCHTIOETHCS 32 POPMYJIIOHO:
F,=F,,|1- 1—ﬁ
5Cm
F,=F,,|1+ 1—ﬁ
5Cm
2H
F,=F, |1- [1+—
0 cm 5cm
Fo=F.,, |1+ 1+2—H
Cm

IIurauus 7.

SKI0 € TpU CTEepHI: MEepIIUi CTEP)KEHb — MA€ 3MIHHUMN MONEpEeYHU
nepepi3, APYyruid — MOCTIMHUI MaKCHUMallbHUM TONEpeYHHid mepepi3, a
TPEeTIi — TOCTIMHMI MIHIMaNbHUNA Tepepi3, TOAl HalMeHIIl yJaapHi
HaIPY>KEHHS BUHUKHYTh B:
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[TepmioMy cTepkHi

Jlpyromy crepkHi

Tperpomy cTepxkHI

Jpyromy i TpeTbOMY CTEPIKHSIX

OB |WIN |-

B ycix ctepxHsix Oyjie BAHUKATH OJHAKOBI HAIIPY>KEHHSI

IIutanus 8.

Y aap 3a CBOEIO MPUPOJIOIO €:

CraTUYHUM HaBaHTAKCHHIM

JlnHaMiYHIM HaBaHTAKCHHIM

KBazicTaTHuHNM HaBaHTaXKCHHSIM

KBa3ignHaMiyHUM HaBaHTAKEHHIM

OB IWIN|F

SIK cTaTUYHUM Tax 1 I[I/IHaMi‘IHI/IM HaBaHTAXXCHHAM

IIutanus 9.

Ko € TpHU CTEpHI: MEPIIMN CTEPKEHb — MA€ 3MIHHUMN MONEPEUHUN
nepepi3, APyruid — MOCTIMHMN MaKCHUMaJIbHUI TONEpPEeYHHid mepepi3, a
TpeTii — TMOCTIMHUKA MIHIMAJIBHUN mepepi3, TOAI HAMOUIbIN yHapHi
HaNpy>KEHHsI BUHUKHYTb B!

[lepiioMy cTepkHi

Jpyromy crepxHi

TpeThoMy CTEpKHI

Jpyromy 1 nepiomy CTepxHIX

Gl WIN|F

B ycix cTepxHAX Oy/ie BAHUKATH OJTHAKOB1 HAPY>KEHHSI

IMurauns 10.

Hexait Bantaxx Baroro 50 H, mpukpimieHuil 10 CTaabHOTO IPOTY
niaMeTpoM 3 MM, BUIBHO Majla€ 3 MPUCKOPEHHSM BUIBHOTO MaaiHHS (.
k1o Baroro JApOTy 3HEXTYBAaTH, TO HAIMPYKEHHSI B JPOTIi, KOJIM BEPXHIN
KiHEIlb MOr0 panToBO 3YNMUHEHO, OYyTh PIBHI :

o, =100 H

O) :720H

o, =1727 H

O) =522 H

O bW

o, =2027 H

IMuranus 11.

[Ipn BpaxyBaHHI MacH CTEpKHS IIBUAKICTh BAaHTAXY B MOYATKOBHUI
MOMEHT JIPYToro etany yJaapy O0OYUCIIOTh 32 (OPMYJIOO:

Vl = , Ie V - MakcuMaJibHa H_IBI/I}lKiCTB BaHTaXXy B MOMCHT

v
1+1&
3Q

KOHTAKTY 31 CTep)KHEM
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Vl = , 1€ V - MakcuMaJibHa IHBI/II[KiCTB BaHTA’Ky B MOMCHT

v
1Qc

3Q

KOHTAKTY 31 CTEpKHEM

, e V - MakcuMmaJibHa HIBI/II[KiCTB BaHTaXXy B MOMCHT

KOHTAKTY 31 CTEpKHEM

IMurannsa 12.

Enepris ynapy cTep>kHs B TOYaTKOBHI MOMEHT JPYTOTo €Tamy yaapy
BH3HAYAIOTh 32 (hOPMYJIOIO:

Qv®

-
iy

Qv

Sy

IMuranns 13.

Hexaii cranpHMii KaHAT, IKUW OMycKae BaHTax Baroto Q =45 kH, 31
mBuaKicTIo V=1 m/c, mae miomy momepednoro mepepisy A=16 cm? i
MOJyJIb TpykHOCTI E = 1,05-105 MIla. Toxai mpu panToBiii 3ynuHI B
MOMEHT, KOJIM BaHTaX OIyCTUTbCA Ha 18 M, Hampy>keHHS B KaHaTi OyayThb
piBHI:

5,6 MIla

100 MITIa

157,5 Mlla

AIWIN[F-

169 MIla
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| 225,4 MIIa

IMuraunsa 14.

MakcumanbHe Hanpy>KeHHsS MpU yAapl CTEP>KHS 00 >KOPCTKY IIIUTY
pIBHE:
6ET),
1 (O-() )max = A/
3ET,
2 (O-() )max = A/
6ET),
3 (O-() )max = A/
SET,
4 (O-() )max = A/
ETy
5 (00 Jmax = A
IIuranns 15.
MakcumanbHEe HAMpyKCHHS TPH CKPYUYIOUOMY yaapi BH3HAYAETHCS
3a (hOpMYJI0I0:
[2GT,
1 Tmax = 0
max Al
GT
2 Ty = 1| —2
max Al
GT
3 Tmax = 2|2
max Al
SGT
4 Tmax = 0
max Al
GT
5 Timax = 54| ——2
max Al
ITutanns 16.
Hexaii auck miamerpom d =20 cm i Baroro Q = 0,5kH, nacamkenuii
Ha Baj AoBxkuHOIO /=1 M i miamerpom D =6 cMm, obepTaeTbes 3 KyTOBOKO
MIBUJIKICTIO, 110 BiamoBigae N =120 00/xB. SIKII0 3HEXTyBaTH Maco0 Baja
i BpaxyBatu Momyiab 3cyBy G = 8-10* MIla, To Hai6inbW AOTHUH
HaIPY>KEHHS B BAJly B MOMEHT PanToOBOi HOTO 3yNMUHKHU OyAYyTh PiBHI:
1 Tmax =10 MIla
2 Thax = 20,4 MIla
3 Tmax = 30,5 MIla
4 Thmax = 47,6 MIla

16




Tmax = 99,3 MIla

IMuranns 17.

[Tpu 3ruHa0UOMy yaapi MIBUAKICTh B TIOYATKOBHH MOMEHT BiJICKOKY
00YHCITIOIOTH 32 (HOPMYJIOKO:

Ve = \'

=y

LT
35 Q

v

1 1A

35 Q

Ve = Vv
1=——
1+g&

35 yA/

Ve = v
L= ———
1 17 Q

35 A/

IMuranus 18.

VY napHo10 B’SI3KICTIO MaTepialy Ha3UBaIOTh:

Benuunna cunu yaapy BiJHECEHA JI0 TUIOI MOMEPEYHOro nepepi3y 3pas3ka
B MICIIl HaJIpi3y

Bennunna cunm yapy BiiHeCeHa J10 00’ eMy 3pa3ka B MICII HAAPi3y

Benuuuna poboTu, sika 3aTpadyeHa Ha pyWHYBaHHsI 3pa3Ka, BIIHECEHA 10
HOTO TUIOII MOMEPEYHOro Mepepizy B MICII HAIPI3y

Bennuuna poboTw, sika 3aTpavyeHa Ha pyHHYBaHHS 3pa3ka, BiJTHECEHA J10
00’eMy 3pa3ka B MiCIll HAJIp13y

Bennuuna HanpyeHHs IpU pyHHYBaHHI 3pa3Ka, BiJHECEHA 10 00’ eMy
3pa3Kka B MICIIl HAJIPi3y

Bennuuna Hanpy»xeHHs IpU pyHHYBaHH1 3pa3ka, BiJHECEHA /10 HOT0 TUIOMII
MOTIEPEYHOTO MIEPEPi3y B MICII HAAPIZY

IMurauns 19.

Axmo yaapHy B’S3KICTIO Marepialy BHU3HAYalOTh 32 JIOMOMOTOIO
MasiTHUKOBOT'O KOIpa, TO ii 3Ha4Y€HHsI O0YUCITIOITh 32 (OPMYJIOIO:

A mg(h; +hy)
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IMurauns 20.

Sxuio ymapHy B’SI3KICTIO MaTepially BHU3HAUYalOTh 32 JIOMOMOTOIO
POTAIIHOI0 KOMPa, TO ii 3HAYCHHS 00YHCIIIOIOTH 33 (POPMYII0I0:
1 A _ (.]0012 — ng)
S 2S
, A_[of +0?)
S 2S
3 é _ (J a)12 - Ja)zz)
Vv AY
A 107 +102)
4 A 1 2
V 2V
MEXAHIKA PYHHYBAHHS TBEPAUX T
IIuTanns 1.
MexaHika pyiHYBaHHS — I1¢ HayKa , IKa BUBYA€E
1 3akoH ['yka
2 3akonu HeroTOHa
3 3akoHu NpyxHOi 1edopmarltii TBepAMX TiI
4 3aKOHM PO3JIJICHHS TBEPAUX TLJ HA YACTUHU M1J A1€F0 BHYTPIIIHIX
CUJIOBUX (haKTOPIB
5 3aKOHU PO3UJICHHS TBEPAUX TUJI HA YACTUHM MiJ A1€0 30BHINTHIX CUIOBUX
bakTopiB
Iuranus 2.
TuniB po3KpUTTS TPIIIUHH €:
1 Onnu
2 JlBa
3 Tpu
4 Yotupu
5 I1’a1h
Iuranns 3.
He moxHa peanizyBaT HACTYITHUN BUI PO3KPUTTS TPIIIMHM T A1E0
HABAHTAXKECHHS 3arajibHOTO BUAY:
1 HopmanbpHuii po3pus
2 [Tonepeynuii 3cyB
3 [ToB3/10BXKHIM 3CYB
4 [Tonepeunuii 3ruH
Iuranus 4.
[InacTuuHe pyiiHyBaHHs BIIOYBA€ThCS:
1 [Tpu HasIBHOCTI 3HaYHUX IJIACTUYHUX Jedopmaliii B TBEpAOMY TiIi
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N

[Tpu BIACYTHOCTI MJIACTUYHKX AehOpMaIliii B TBEPAOMY Tii

3 [Tpu HAsSBHOCTI AESIKMX TUIACTUYHUX 30H B OKOJII BEPIITMHU TPINUHU
4 [Tpu HassBHOCTI HANMpY>KEHb BiJ BTOMHU
IIuTanns S.
KBazikpuxke pylHyBaHHS B1I0YBA€ThCS:
1 [Tpu HasSBHOCTI 3HAYHUX IUIACTUYHUX JIedopmartii
2 [Tpu BIACYTHOCTI TJIACTUYHHX AehOpMaIniii
3 [Tpy HaIBHOCTI ASAKUX IUIACTUIHUX 30H
4 [Tpu HassBHOCTI HANMpY>KEHb BiJ BTOMHU
ITutanus 6.
[lepmmM MexaHIKOM, SIKMM MOYaB JOCIHIKYBATH PO3BUTOK KPUXKUX
TpilyH, OYB:
1 [anineit
2 Jleonapmo /la Binui
3 Efinep
4 HproToH
5 ['pidditc
IIuTanns 7.
['piddiTc po3risiHyB 3a7a4y Npo:
1 CTiiiKiCTh HECKIHYEHHOT TPIIIMHU B OAMHUYHINA OajIll MPU HaBaHTAXKEHHI
9 CTiMKICTh HECKIHUEHHOI TPIIMHKA B OJUHUYHIN TUIACTHHI PU
HABAaHTAXKEHHI
3 CTifiKiCTh OIMHUYHOT TPIIIMHY B HECKIHYCHHIHM OaJIll MPU HaBaHTAKEHH1
4 CTiiiKiCTh HECKIHUEHHOI TPIIIMHA B HECKIHYEHHIU TJIaCTUHI TpU
HABAaHTAXKEHHI
5 CTiMKICTh TPIIIMHU 33/1aHOI JOBXUHHU B HECKIHUEHHIN MJIACTUHI TIPH
HAaBaHTAKCHHI
IIutanns 8.
3rimHo kputepio pyiHyBaHHs ['pddirca TpimpyHa MOYMHAE POCTH B
TOMY BUNAJIKY, KOJIU:
[Ipu Bapiamii 7 goBxkuau Of =0 TpuUPICT IOBEPXHEBOI EHEpril
1 KOMIICHCYEThCS  BIJMOBIJHOK  KIJBKICTIO — TMOTEHIIANBHOT  €Heprii
nedopmairii
[Ipu Bapiamii 11 goBxkuHM Of <0 TIpUPICT TMOBEPXHEBOI EHEpTil
2 KOMIICHCYEThCS ~ BUIMOBIJHOIO  KUIBKICTIO — TMOTEHIAJIBHOI  €Heprii
nedopmairii
[Ipu Bapiamii 1 goBxkuaM Of >0 TpUPICT TMOBEPXHEBOI EHEpTil
3 KOMIICHCYEThCS  BIJMOBIJHOK  KIJBKICTIO — TMOTEHIIANBHOT  €Heprii
nedopmartii
4 [Tpm Bapiamii i goBxuHU O/ = 0 MPUPICT MOBEPXHEBOT €HEPTii MEHIIIHIA Bij

BIJIMOBITHOT KIJIBKOCTI MOTEHITIAJIBHOI eHeprii nedopmarrii
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BIJIMOBIAHOT KIJIBKOCTI OTEHITIAJIbHOI eHeprii aedopmarrii

IIurtanus 9.

Kputnune HampyxeHHs, IIPH SIKOMY B TUIl BiJI0YBa€TbCsl CAMOBUIbHE
3pOCTaHHS TPIIIMHU JOBXUHOI 2/, BU3HAYAETHCS 32 HOPMYJIOIO:

o= 2E7/2

m\l—u

2

G:ﬁl—y

2Ey

_ | 2Ey
°" a(l—u)l
o= m(l— )

IMurauns 10.

KoeditieHT iIHTEeHCUBHOCTI HanpyeHb ()aKTUYHO BKA3y€ Ha:

PicT Hanpy>keHb B TBEPJOMY TiJi

3MEHIIICHHS HATPYKEHb B TBEPJIOMY TiJIi

Pict HanpykeHb B OKOJIl BEPIIMHU TPILIUHU

Pict Hampy>keHb B cepeInHi TPIIUHU

OB WIN|F-

3MeHIIIeHHS HAPYKEHb B CEPEIMHI TPIIUHU

IMurauns 11.

Ipsin BBaxas, mo skmo T (K, K, ,K;)<0,ro:

TpimmHa 30BCIM HE pocTe

Tpimmua pocte

TpinuHa MBUIKO POCTE

AIWIN|F

TpimmHa Maif’ke He pocTe

IMuranus 12.

B 3aranpHOMY BUTIQAKY KpUTepii [pBiHA 3BYYNTh HACTYITHUM YHHOM:

Tpimumua Oyne MOMMPIOBATUCH TO/1, KOJU BEIUYHHA KOS(IIll€HTa
IHTEHCUBHOCTI HaIPYX€Hb HE JIOCATHE KPUTHIHOTO 3HAYCHHS

Tpimmua Oyne MOMMPIOBATUCH TO/1, KOJU BEIUYHHA KOS(IIll€HTa
IHTEHCUBHOCTI HAIIPY>KE€Hb NOCSITHE KPUTHYHOTO 3HAYCHHS

TpimmHa Oyne NOMMUPIOBATUCH TO/I1, KOJU BEIMYMHA KOe(ill€HTa
1HTEHCUBHOCTI HAaIPy»K€Hb OyJie 3HAUHO OUIBIINM, HIK KPUTUUYHE 3HAYCHHS

TpimmHa He Oy/ie MOMMPIOBATUCH TOJI1, KOJIU BEIMYUHA KoedillieHTa
IHTEHCUBHOCTI HAIPY>KE€Hb JIOCSITHE KPUTHYHOTO 3HAUYEHHS
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IMuraunsa 13.

Kpurepiii IpBiHa 17151 HOpMaIbHOTO PO3PUBY TPIIIMHA MA€E BU/I;

1 K| > K“
2 Ky > Ky
3 Kn > Ky
4 Ky =Ky
5 Ki =Kije
6 Ki =Kine
IMIuranns 14.
Kpurepiii IpBiHa Jij1s1 HOMEpEYHOro 3CyBY TPIIIMHU Ma€ BUJI:
2 Ky > Ky
3 K > Ky
4 Kin =Kie
5 K =Kie
6 K =Kiie
IMuranus 15.
Kpurepiii IpBiHa Jij1s1 HOB3JOBKHBOT'O 3CYBY TPIITUHU Ma€ BU/:
1 K| > K“
2 Ky > Ky
3 Ky > Ky
4 Kin =Kye
5 K =Kie
6 K =Kie
IIuranus 16.
VY Bunajaxky miockoi gedopmariii npu po3TIry MIACTUHU 3 TPIIIMHOIO
JTOBXKHUHOIO 2/, sKa po3TaloBaHa TOCEpPEeNWHI UIMPUHU IUIACTHHH,
koedimient inTeHcuBHocti K| mae Buriis:
1 K, =oat
3 K| =0\ 72’(2
4 K, =o~v2nl
5 K, =onl

IMuraunsa 17.

VY Bumanky miockoi aedopmartii mpu po3TIry IIACTUHU 3 TPIITUHOIO
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JOBXKUHOIO 2/, sKa po3TalloBaHa TMOCEpPEeNrHI UIMPUHU IUIACTHHH,
xoedimieHT inTeHcuBHOCTI K| Mae BuTIsi:

K” :O-m

K“ :O-W

K” :TW

K“ = T”\/Zﬂ'g

G B |W | N[

K“ =onl

IMIuranns 18.

dopma R - kpuBOi BU3HAYAE:

MakcuMabHHH PICT TPIIIMHA

JlonmycTuMuii picT TPILLIMHU

JIOKpUTHYHUIA PICT TPIIIUHU

MiHiMaJIbHUN PICT TPIIIMHU

OB WIN|F

[ToyaTKOBY IOBXKUHY TPIITUHU

IMuranus 19.

[IIBUAKICTH MOMIMPEHHS TPIIIIMHU BiJI BTOMH € 3aJI€’KHa BiJI:

Koedirmienta iH-TEeHCUBHOCTI

[{MKJIIYHUX HAPYKEHb

IToyaTKOBOi IOBKUHH TPIIIUHH

AHIWIN|F-

Yacy

IMuranus 20.

[Ipy BunpoOOBYBaHHI CTajJli Ha TPILMHOCTIHKICTH OCHOBHOIO
XapaKTEPUCTHUKOIO €:

PO3KpHTTS y BepIIMHI TPIIUHA O

Kputnune 3HaueHHst J - iHTerpana

Kputnunuii koedimieHT iHTeHCHBHOCTI K|

Kputnune Hanpy>keHHs P,

OB [WINF-

JlonycTrme KpUTUYHE HANPYKEHHS [p]c

HPY’KHI KOJIMBAHHA

IMuranus 1.

BnacHuMM KoauBaHHSIMM Ha3UBaIOTHCS:

KonuBaHHs, sKi BHUHMKAaIOTh Y 130JIbOBaHiM CHCTEMi BHACIHIJI0K
30BHIIIHBOTO 30ypeHHs, SKE BHUKIMUKAE Yy TOYOK CHCTEMH I10YaTKOBI
BIIXWJICHHS BiJ TIOJOXKEHHS PIBHOBAard 1 MPOJOBXKYIOTHCA TMOTIM 3a
PaxyHOK HasiBHOCTI BHYTPILIHI IPYKHUX CHJI, SIKI BIAHOBJIIOIOTh PIBHOBAry

KonuBanHs, sik1 Bi1OyBarOThCS 3a Jii HA CUCTEMY 3aJJaHUX 30BHIITHIX
NepioIMYHO 3MIHHUX 30ypeHb CUJI, SIK1 JIIOTh HETIEPEPBHUM YHHOM
He3aJIeKHO Bl KOJUBAHb B CUCTEMI.
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KonuBanHs npy>kHOI CHCTEMH, B TPOIIEC] SIKUX MEPIOTUIHO MIHSIOTHCS
Gb13u4HI MapaMeTpu CUCTEMH, TOOTO BEIMYNHU, SIKI XapaKTePU3YIOTh MaCy
cucTeMu abo ii JKOPCTKICTh

3aryxaroui KOJIUBaHHS, AKi TIATPUMYIOThCS TAKMMH 30BHIITHIMU CHIJIaMH,
XapakTep Jii SKUX BU3HAYAETHCS CAMHUM KOJIMBHUM MPOLIECOM

IMuranus 2.

BI/IMYHICHI/IMI/I KOJIMBAHHIMHU HA3NBAaIOTHCA:

KonuBanus, #Ki BHUHUKAIOTH Y 130JIbOBaHId CHCTeMi BHACIIJOK
30BHINIHBOTO 30ypEHHS, SKE€ BHUKIUKAE Yy TOUYOK CHCTEMH ITOYAaTKOBI
BIIXWJICHHS BiJ TIOJOKEHHS PIBHOBAarM 1 TPOAOBXKYIOTHCS TMOTIM 3a
paxyHOK HassBHOCTI BHYTPIIIHI MPYKHUX CHJI, sIKI BIIHOBJIIOIOTh PiIBHOBAry

KonuBanss, ki BigOyBatoThCA 3a i1 HA CUCTEMY 3a/IaHUX 30BHIIIHIX
NEepioIMYHO 3MIHHUX 30ypeHb CUJI, SIKI JIIFOTh HETIEPEPBHUM YHHOM
HE3aJICXKHO BiJ] KOJIMBAHb B CUCTEMI.

KonuBaHHs Npy>KHOI CUCTEMHU, B MPOIIEC] SIKUX MEPIOTUYHO MIHSIOTHCA
Gb13U4HI MapaMeTpu CUCTEMH, TOOTO BEJIMYUHHU, SIKI XapaKTEPU3YIOTh Macy
CUCTEMHU a00 ii JKOPCTKICTh

3aTyxaroul KOJIMBaHHSA, Kl HIATPUMYIOThCSI TAKUMU 30BHIIIHIMY CHJIAMH,
XapakTep i AKUX BU3HAYAETHCS CAMUM KOJMBHHUM MPOLIECOM

Iutanus 3.

[TapameTpruHUMH KOJMBAHHIMHU Ha3WBAIOThCS:
KonmuBaHHs, sKi BHHHKAaIOTh Y 130/IbOBaHIM CHCTEMi BHACIHIJIOK
30BHIITHBOTO 30ypeHHS, SKE BHUKIMKAE y TOYOK CHCTEMH I10YaTKOBI
BIIXWJICHHS BiJ TOJOXKEHHS PIBHOBAard 1 MPOJOBXKYIOTHCA TOTIM 3a
pPaxyHOK HasiBHOCTI BHYTPILIHI NPY>KHUX CHJI, SIKI BITHOBJIIOIOTh PIBHOBAry

KonuBanHhs, siki Bi10yBarOThCS 3a J1i HA CUCTEMY 3aJJaHUX 30BHINTHIX
NepioIMYHO 3MIHHUX 30ypEHb CUJI, SIKI JIF0Th HETIEPEPBHUM YMHOM
HE3aJIE)KHO B1J] KOJIMBAHb B CHCTEMI.

KonuBaHHA Npy>KHOI CUCTEMH, B MTPOLIECT SIKUX MEPIOTUYHO MIHSIIOTHCS
Gb13U4HI MapaMeTpu CUCTEMH, TOOTO BEJIMYUHHU, SIKI XapaKTEPU3YIOTh Macy
cUCTeMHU a00 ii KOPCTKICTh

3aTyxaroul KOJMBaHHS, K1 TATPUMYIOThCSI TAKUMH 30BHIIIHIMH CHJIAMU,
XapakTep i SKUX BU3HAYAETHCS CAMUM KOJMBHUM MPOIIECOM

Iuranus 4.

ABTOKOJIMBaHHSIMH HA3UBaIOTHCH:

KonuBaHHs, sKi BHUHMKAaIOTh Y 130JIbOBaHIM CHCTEMi BHACIHIJI0K
30BHIITHBOTO 30ypeHHs, SKE BHUKIHWKAE Yy TOYOK CHUCTEMH I10YaTKOBI
BIIXWJICHHS BiJ TIOJOXKEHHS PIBHOBAard 1 TMPOJOBXKYIOTHCA TOTIM 3a
paxyHOK HassBHOCTI BHYTPIIIHI MPYKHUX CUJI, sIKI BIIIHOBIIIOIOTh PIBHOBAry

KonuBanss, ki Bi10OyBatOThCA 3a Ji1 HA CUCTEMY 3a/1aHUX 30BHIIIHIX
NepioIMYHO 3MIHHUX 30ypeHb CUJI, SIKI JIIF0OTh HETIEPEPBHUM YHHOM
HE3aJIC)KHO BiJ] KOJIMBAHb B CUCTEMI.
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KonuBanHs npy>kHOI CHCTEMH, B TPOIIEC] SIKUX MEPIOTUIHO MIHSIOTHCS
Gb13U4HI MapaMeTpu CUCTEMH, TOOTO BEIMYUHHU, SIKI XapaKTEPU3YIOTh Macy
cucTeMu abo ii JKOPCTKICTh

3aryxaroui KOJIUBaHHS, AKi TIATPUMYIOThCS TAKMMH 30BHIITHIMU CHIJIaMH,
XapakTep Aii SKUX BU3HAYAETHCS CAMHUM KOJIMBHUM IPOIIECOM

IIutanus 5.

JudepeHniianbHe piBHAHHS KOJMBaHb BaHTaXy Barowo Q, sKkui
MIJBIIIICHUHN Ha MIPY>KKUHI Ma€ BUTJISL;

1 X—wx=0
2 X—w’x=0
3 X— X =0
4 X —w?x =0
5 X2 —w’x =0
IIutanusn 6.

3aranpHuid  pO3B’S30K  AU(EpPEHIIaTIbHOrO PIBHSHHS  KOJIMBaHb
BaHTaXy Barow Q , IKWil MiABIIIEHUI HA MPYKUHI Ma€ BUTIIS;

1 x = Acos(w-t)— Bsin(w-t)
2 x = Acos(w-t)+ Bsin(w-t)
3 x = Bsin(w-t)— Acos(w 1)
4 X = Atg(w-t)- Betg(w - t)
5 x = Atg(ew-t)+ Betg(o - t)
6 x = Betg(w - t)— Atg(w-t)
Acos(w - t)
X="—
Bsin(w-t)
Atg(w 1)
X e .. S
Betg(w - t)

Iuranus 7.

KosioBa 4yacTroTa BJIACHMX KOJIMBAaHb BAHTAXY Barow Q, KW
MIJBIIICHUN HA CTEPKH1 OOUHUCITIOETHCS 3a (HOPMYIIOLO:

EAgQ

0] , Ie A — IJI01I1a MMOTIEPEYHOTO TIepepi3y CTEPIKHS

, Ie A — IJI0I1Ia MONIEPEYHOr0 Nepepi3zy CTEPKHS

S

I
m
2RIz

S
I
w
m
2
«Q

, Ie A — IJI0I1Ia MONIEPEYHOr0 Nepepi3zy CTEPKHS

QO
=
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A .
3 % , A€ A — IJIo11a ImornepeyYHoOro nepepi3zy CrepKHA
9

0

w

/% , 16 A — TI0IIIa TOTIEPEYHOT0 Mepepi3y CTEPKHS

IMutranus 8.

[lepion BIacHUX KONMBAHb BaHTAXy Baror Q , SKWi MiABIMICHUN Ha
NPYKUHI 00UHCITIOETHCS 32 (OPMYJIIOIO:

IIutanus 9.

YacToTa BIIaCHHX MOIEPEUYHUX KOJIMBAHb CTAJIBHOTO BaJia JIIaMETPOM
50 MM, sikuii Hece auck Barorw 1 kH, piBHa:

w. =53 ¢’

o, =62 ¢t

o, =95 ¢!

®, =103 ¢!

Ol W Nk

w, =177 ¢

IMurauns 10.

Hudepeniianbie piBHSIHHS BUMYIICHUX KOJWUBaHb BAHTaXXy Baroro
Q, AKkud MABINIEHUH HA TPYXKUHI 1 HA HHOTO NEPIOJUYHO i€ CHUia

30ypeHHs P(t), Mac€ BUTIISI:

X—m?Xx =0

Xx—c2x=0

% —c?x = P(t)

9>'<—c2x=P(t)

9
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g, .2
= g—c®x=P(t
X—Cc“X ()

IMuranus 11.

3aranbHUi  PO3B’S30K  JU(PEpPEHILIATIBHOTO PIBHAHHS BUMYIICHUX
KOJIMBaHb BAHTAXY Barowo Q , sKUil MiABIICHUI Ha MPYKUH1 Ma€ BUTIISAL;

1 X = Acos(w-t)— Bsin(w-t)
2 x = Acos(w-t)+ Bsin(w-t)
3 x = Bsin(w-t)— Acos(w-t)
4 x = Atg(ew - t)— Betg(w 1)
x = Acos(w-t)+ Bsin(ew - t)+ %COS pt
o —p
X = Acos(a)-t)—Bsin(a)-t)+%cos pt
o —p
= AC?S(w't)+ 9 cospt
Bsin(w-t) w? - p?
X = Atg(w-t) P oS pt

Betg(w-t) w? - p

IMurannsa 12.

AMIUTITYyla BHMYIICHUX KOJHMBaHb CHCTEMH 3 OJHHUM CTCIICHEM
BIILHOCTI, Ma€ BUTJISI:
_4g
0)2
c=1
p
c=—14
w? - p?
c__ a
w? + p?
2 2
a) J—
c_@ -p?
q
2 2
0+
c_o+p’
g

IMuranus 13.

KoeditieHT HapocTaHHS BUMYIIEHUX KOJIMBAaHb CHUCTEMH 3 OJHUM
CTEIIEHEM BIJIBHOCTI, Ma€ BUTJIISI;
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— 1 T ‘
p=1- ? T, - nepion cunm, T - mepiox KOJTMBaHb

T2
P =1+ —5 T, - nepiox cumm, T - nepiox KonuBaHb

Tf
p=1--L : .
T2 T, - mepion cum, T - mepioj KOJUBAHb

[ —

2
-
A== 22T, - nepion crm, T - nep

T12 1 - Iepioa Cuiiu, nep1oa KOJIMBAHb

[ —

p

1 T
+ ? ' T, - mepion cunu, T - mepioj KOJIMBaHb

1
p= T, - mepioxa cuum, T - 1Iepio KOJIUBAHb

1+—
T2

1
p= T2 T, - mepion cunu, T - mepios KOJIMBaHb
-5
Ty

IMurauns 14.

Kputnuna mBuAKICTH 00€pTaHHS Bajia 00UHCIIOETHCS 32 (OPMYJIOIO:

S
<

S
<
!

S
3
Il I Il
ola molé& & |0

C()Kp =
Y
a)Kp =3 6
oy 12
CY

IMuranus 15.

Judepenuianbie piBHAHHS pyXy MEpIIOi MAcH MPYKHOI CHUCTEMH 3
JIBOMA CTENEHSMU BUTbHOCTI Ma€ BUTJISL:

ml)'(l - C1X1 - CZ (X2 + Xl) = 0
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2 myX; —C1Xg —Cp (X, —X;)=0
3 m1X1 - C1X1 - 0
4 m1X1+C2(X2+X1):0
5 MKy +C % —Co(Xp —X;)=0
ITuranns 16.
JudepeHniianbHe piBHAHHS PyXy IPYroi Macu MPYXKHOi CHCTEMHU 3
JIBOMA CTEIEHSIMH BIILHOCTI Ma€ BUTIISIA:
1 m2X2—ClX2—C2(X2+X1):0
2 MyX —CyXp —Cp(Xp — %1 )=0
3 m1X2 - C]_XZ = 0
4 MKy +Co (X, —X;)=0
5 leZ +ClX2 —C2(X2 —X1)=0
IInTannsa 17.
Skmo G6anka Mae TpU OJHAKOBUX 30CEPEIKEHUX BaHTaX1, TOA1 IJIS
Takoi Oajika MpH MONEPEYHUX ii KOJMBAHHAX KUIBKICTh BJIACHUX YacTOT
Oyje piBHa:
1 OmHiit
2 JIB1
3 Tpu
4 icte
5 Bona 30BciM He OyJie KOJIUBAaTUCh
ITuranns 18.
[Tonepeuni KOJIMBAHHS CTpYHHU OTHCYIOTHCS HACTyITHUM
nudepeHIINHUM PIBHAHHSIM:
0 o°
1 —y - a2 —Z =0
ot OX
0 o°
2 24 + 8.2 —Z =0
ot OX
0° 0°
3 F-a? =0
ot OX
0° 0°
4 H+a? g =0
ot OX
2
0’y _20y 0
5 2 & T
ot OX
o° 0
6 —2y + a2 —y = 0
ot OX

IMurauns 19.
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3aranpHUi  pO3B’SI30K  AUQPEPEHIIANBHOTO PIBHAHHS MONEPEUHUX
KOJIMBaHb CTPYHU MA€ BUTJISI:

1 y:sinn—”x Ancosm'w aninmt
14 14 14

2 y:sinn—ﬂx Ancosmt—aninﬂt
1 14 14

3 y:sinn—ﬂx AnsinﬂHBn cos 7 ¢
/ 14 /

4 y=cosr]77rx(An sin%t—Bn cos%t

IMuranus 20.

Jns nanoi Oan m 3 JBOMa pPIBHUMHU
MacaMu  OJWMHHYHI ~ /m\ NepPEMIILICHHS
TOYOK, e O O, NPHUKIAJCHI MacH,

a’ 2 a <a_»?7
SKIIO k= : OyayTh piBHI:
27El

011 =0 =9, 051 =015 =8

011 =09y =8, 091 =075 =8

8

3 011 =099 =8, 09y =019 = —

11 =02 21=012=1

25

4 011 =09 =8, 01 =015 = —
25

5 011 =09p =—, 091 =019 =8

KoMmuiekTH TeCTiB 1Ji1 BU3HAYCHHS PiBHA 3aCBOECHHS 3HAHb CTYJeHTAMH YaCTHHHU
MEXaHiKO-TeXHOJIOTIYHI BJIACTHBOCTI CLUIbCHbKOTOCIOAAPCHKUX MaTepiaJiiB

ITuranns 1

Ha siki Buan noaijifiioThesi €. I'. MaTepiain B 3aJ1€KHOCTI Bii B3aeMo/ii 3 po6ounMu opraHaMu MaliuH?

TTutanns 2

IpyHT, sik hizHuHe cepeloBHIIE CKIANACThLCH 3:

A Onniei pazu r Yotuprox da3

b JBox (a3 Jl| Cimox da3

B Tprox da3

ITutanns 3

ATpOHOMiIYHO HiHHOI0 BBAXKAETHCS CTPYKTYpPA IPYHTY, JI0 IKOI BXOISITh YACTOUYKH PO3MipaMu:
1 0,25 - 10 mm 4 50 mm — 100 cm
2 10 - 20 MM 5 Menie 0,25 Mmm
3 20 — 50 Mmm

IIutanns 4

Sk BU3HAYAIOTHh PO3MipH YACTHHOK arperaTtHoi CTPYKTYPH IPYHTY?
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1 Jlinitikoro Pynerkoro

2 CutoMm MikpoMeTpoM
3 Il TaHreHIMPKYJIEM

IIutanns 5

O0’eMHy Macy IPYHTY BU3HAYAKOTH 32 GOpPMYJIOIO:

IIutanus 6

BigHocHa BoJIOTiCTh IPYHTY BU3HAYAEThCA 32 (JOPMYJI010:

[Iutanns 7
IIlo Take TBepaicTh IPYHTY?
1 3aTHICTB IPYHTY MOTJIMHATH a0COJIFOTHO TBEP/U Tija
2 31aTHICT IPYHTY PYHHYBAaTH a0COJIIOTHO TBEP/U Tija
3 31aTHICT IPYHTY NPOTUAISTH BABIIOBAHHIO B HHOTO a0COJIIOTHO TBEPJIOTO Tijla IOBUILHOT (hopMH i po3MipiB
4 3aTHICT IPYHTY MPOTUAISTH BAABIIOBAHHIO B HHOTO a0COJIIOTHO TBEPJIOTO Tijld Y BUIISI KOHYyCa
5 31aTHICTB IPYHTY CHPUSTH NPOHUKHEHHIO B HHOTO a0CONIIOTHO TBEPJIOTO TiJIa Y BUIIISIL KOHYyca
[Tutanns 8
Yomy 10piBHIOE po00Ta 06’ €EMHOI0 3MUHAHHS IPYHTY 32 pe3yJbTaTaMu 00po0KH aiarpamu nedopmMyBaHHs?
1 FS 4 EV
A=— A=—o
2 2
2 2 5 3
FI Fi
A = A = —
2 3
3 FI
A=—
2
[Iutanus 9
SAxmo o BHYTPilIHIN KYT TepTs IPYHTY, TO Y4OMY PiBHHUIT KOeili€HT BHYTPIllIHBOr0 TepTs?
1 k =cosa 4 k=tga
2 k=sina 5 k =arcsina
3 k =ctga 6 k = arccos o

ITuranus 10

Axmo ¢ 30BHINIHIN KYT TepTs IPYHTY, TO Koe(ilieHT 30BHIIIHBOTO TepTA piBHMIL:

TTutanns 11

Ha siki kJacu noaiyisoThCs 100pUBAa N0 BiIHOLIEHHIO 10 iX cnoco0y BUpoOHMUTBA?

IIuranus 12

JoOpuBa Ha3MBaKOTHLCS:

A MiHepaJIbLHUMHU 1 [poayKTH POCIMHHOTO Ta TBAPHHHOTO MOXOKSHHS,
10 MICTATH MOKUBHI PEYOBHHH
b OpraHiyHIMH 2 [IpoMucnoBi Ta BHKOITHI CIIONYKH, $IKi MICTATB

MOKUBHI PEHOBHUHU

MTO’KMUBHI PEYOBUHH

MTO’KMUBHI pEYOBHHH

MTO’KUBHI pEYOBUHH

ITuranus 13

Bka:iTh Bci MacoBi MOKa3HUKHU TBEPAUX MiHepPaJIbHUX 100puB?

O06’eMHa Maca BITbHO HACHIIAHOTO 100pUBa ¥,

O6’emHa Maca yIIiTBHEHOTO 100pHBa 7y, j, 00’€MHa Maca BUIbHO HACHIIAHOTO 100pHBa 7

Bci nepepaxoBani BuIIe

1
2
3 Koediuienr yminpuenns K,
4
5

Bci nepepaxoBani BuIle, OKpiM Koe(illieHTa YIIIJIbHEHHS

30

3 [IpoxyKTH pOCIMHHOTO TOXO/DKEHHS, 1[0 HE MICTAThH
4 [IpomaykTi TBApUHHOTO MMOXOJ/KECHHS, 10 HE MICTAThH

5 [lITydHo CHHTE30BaHI XiMi4HI CHOIYKH, IO MICTATh




ITuranus 35

IIo Take rirpockoniyHicTh 100puB?

IIuranns 14

3a IKMM NOKa3HHKOM MIiIIHOCTi PO3pi3HAIOTH TBepAi MiHepaabHi 100pHBa HAa KaTeropii?

A Onip pyHHYBaHHS IiJ 4ac po3TATY r Onip pyHHYBaHHS MiJ] 4ac 31amy
b Onip pyHHYBaHHS ITij1 4ac CTHCKY i Onip pyHHYBaHHIO MiJl YaC KPyYESHHS
B Omip pyHHYyBaHHSI ITij1 4ac 3CyBY

ITutanns 15

Sxumo onip pyiiHyBaHHSI IPM CTHCKY TBepPA0Oro MiHepajbHOro n06puBa aopisHioe 150 klla, To 10 fAKOI KaTeropii
#ioro 3ajeryocTi caix Binnecrn?

ITutanns 16

Sxuro onip pyiiHyBaHHS IPM CTHCKY TBePA0ro MiHepaabHOro 100puBa nopiBHIOE 650 kIla, To 10 sAK0i KaTeropii
HOro 3a71erJI0CTi HANEKUTH?

IIutanus 17

CKJ1enoCcTBOPEHHSI TBEPAUX MiHEPAJIbHUX 100PHUB 11€:

ITutanus 18

3a siko10 (hopMYyJI010 BUZHAYAKOTH JUHAMIYHMI Koe(illiEHT 30BHIlIHLOTO TepTs?

IIutanus 19

SIkuii MOKA3HUK TBEPAMX MiHEepaJbHHUX J00PHB XapaKTepHU3ye iX aepoaMHAMIYHi BJaCTUBOCTI?

A KoedimieHT m0Jb0TY YaCTHHKH r I1IBHIKICTh BUTAHHS
b KoedimieHT mapycHOCTI YaCTHHKH | 006’eMHa Bara
B [TprcKopeHHsI BITBHOTO MAJiHHS YaCTHHKH
[Tutanns 20
SAxuMH TOKA3HUKAMH XapaKTepHu3y€eThes MillHICTh THOIO B IITadeai?
1 OmnopoM BiJIpMBaHHS Ta ONOPOM 3CYBY 4 OnopoM CTUCKY Ta OHOPOM 3CYBY
2 OnopoM BiipriBaHHs Ta OMIOPOM MIPOKOJIIOBAHHS 5 Onopom 3ruHY i CTUCKY
3 OmopoM 3CyBy Ta OIOPOM MPOKOJIIOBAHHS
IMuranns 21
HactynHi noka3HUKH HAJIEKATh J10:
A TEXHOJIOTIYHUX BJIACTUBOCTEH TBEpHMX MiHepaibHUX n0o0puB | 1 3nericTh
b (hi3uKO—MeXaHIUYHHMX BJACTHBOCTEH TBEpAUX MIHEPAIBHUX 1 | 2 [MopucTicTb
3 JIunkicte
4 Bomnoricth
5 O06’emHa Maca

ITuranus 22

IIlo Take KyT NPHPOJHOIO0 YKOCY TBepPAMX MiHepaabHUX 100puB?

Kyrt, sixuit piBHUI KyTy 00Bairy

Ky, sikuii piBHUH 30BHIOTHBOMY KyTY T€PTS

Kyr, sixuii piBHHI BHYTPIIIHBOMY KYTY TE€PTS

KyT Mi ropr30HTaIBHOIO IIOBEPXHEIO 1 CTOPOHOIO KOHYCa HAaCHUIIAHOTO 1I00pUBa

OB W|IN| -

KyT Mi BepTHKaIBEHOIO TIOBEPXHEIO 1 CTOPOHOIO KOHYCa HaCUIIaHOTO 100puBa

IIutanns 23

3a IKMX YMOB KYT IPHPOJHOI0 YKOCY TBepAHX MiHepaJIbHUX A00pHUB piBHUII KyTy BHYTPillIHLOTO TepTs?

IIutanns 24

TBepaicTh THOK0 BU3HAYAKTH 32 (OPMYJIOIO:

ITuranns 25

TexHoJiorivyHumii npouec 00/1aHAHHA 11 NOAPiIOHeHHs MiHepaJbLHNUX J00pHB nepeadavac ix:

1 ‘ Ckpy4yBaHHS ’ 4 ’ CruckaHHas
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2 3ruHaHHs 5 3cyBaHHS

3 PostaryBanHs

ITutanns 26

3 fikoro MaTtepiajy BUTOTOBJISIETHCA Tapa AJs ceJaiTpu?

ITutanns 27

Sxi HeraTUBHI BJIacTUBOCTI Mae amiayHa cejiTpa?

ITutanns 28

SAxuii B3a€MO3B’A30K MixK rirpocKomiyHicTIO i 3J1e)KyBaHicTIO 100puB?

1 [psivmit 4 Jlorapudmianmit
2 OobepHeHuit 5 EninTruyamii
3 BincytHiit ‘ ‘

ITuranns 29

Y yacTo4YoK AKi MAKOTh:

A HaWOITBIINI KOe(ILIEHT MapyCHOCTI — PO3CIIOBAHICTB! 1 | HeonHo3HauHa
b HalMEHIIMH KOe(ilieHT apyCHOCTI — PO3CiIOBaHICTh: 2 | MakcumanbHa
3 | MinimanbHa
4 | Bimcyras
5 | Cepenns

ITutanus 30

IIpu MakcuMaJIbHOMY PO3KHAI TI'PaHYJIOMETPHMYHOIrO CKJIAAy AOOPUB BHUKOHAHHS TEXHOJOTIYHOro mpouecy
BHECEHHSI:

ITutanns 31

Monyab gedopmatuBHocti E mpu 31ami credna gosxunoio |, akmo cuia F nmpuxiaagena mocepenusi credaa
BH3Ha4aeThes 32 popMyJio1o:

IIutanus 32

YoMy A0piBHIOE MaKCHMMAJbHUN NMPOrMH NMpH 3jJaMi credsia NoBKHHOW |, sAKmoO cuina F npukiaageHa mo
cepenmHi credJa

ITutanns 33

Yomy 10piBHIOE KOPCTKiCTh cTebaa J0BKIHHOI0 | mpu 31ami, sikmo cuia F npukinagena nmocepenuni credJia

ITuranus 34

IIpu nepepisyBaHHi cTedaa pikcyerbes:

A MiHIMaJIbHa MUTOMa pO0OTa Pi3aHHs 3a mpoBepTaHHA cTeOna

b MaKCHMaJlbHa IIUTOMa POO0Ta pi3aHHs 3a HasIBHOCTI NPOTHUPI3aNbHOT IIIACTHHU

3a mepepi3yBaHHs M0 BOX ILIOIIHMHAX

3a CTaTHYHOTO Pi3aHHA

O W[N]~

3a TMHAMIYHOTO pi3aHHS

ITutanns 35

KopcrkicTs 3pa3ka cTe6JI0BHX MaTepialiB IPH CTHCKY B3J0BK BOJIOKOH JOPiBHIOE:

IIutanns 36

Yomy nopiBHIOE MOAY.Ib Ae)OPMATHBHOCTI 3pa3ka cTe010BOr0 MaTepiajly IPH CTHCKY B3J0B3K BOJIOKOH, SIKILO
M0YATKOBA BHCOTA 3pa3Kka hy , J1011a MONepeYHoro nepepizy 3paska A, cepeaniii npupict HaBaHTaxkennss AF ?

ITuranus 37

BxkazaTu BipHy dopmysty 1J1s1 BUBHAYEHHS MesKi MilTHOCTI cTe0/10BUX MaTepialiB NpU CTUCKY B310BK BOJIOKOH

1 4 2

2 5

2 2
o = 4Fmay [ 7d3, & =6Fmax/ 7024y
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2
o =4|:max/”dmax

ITutanns 38

BkazaTu BipHy dopmyJty 1J1s1 00UHCIeHHS VIO Mepepi3y crediaa okpyrJioi popmu

1 2 4 2
A=£(dl+d2j A=Z(d1+d2J
4 2 5 4
2 2 5 2
A=£(dl+d2j A=Z(d1+d2J
4 3 6 4
3 2
A:Z[d1+d2j
4 4

ITuranns 39

IIpu 06podui ricrorpamu npouecy nepepisyBaHus credJia, poéoTa pi3aHHA BU3HAYAETHCA 32 GOPMYJIOIO:

1 A= Fep-12 4 A=3Fg, 12
2 2 5 2
I A=4F, |
A=Fo cp
cp 2
3 A=Fop |

ITutanus 40

SIKy po3mipHicTb Ma€ po0oTa pizaHHs cTe0J10BUX MaTepiaaiB?

ITutannsg 41

SIKy po3mipHicTh Ma€ nuTOMAa pi3aHHs cTe010BHX MaTepianiB?

2

IIutanus 42

3a siko10 (P OpMYJIOI0 BU3HAYAIOTH KOPCTKICTH cTe0JI0BHX MaTepiajiB IPH ABOONIOPHOMY 3Pi3i?

1 AFd 4 AFd
GA=—2 GA=_ _°P
4h 24h
2 2 5 AFdmin
G= AFd GA = 3Ahl
A4h
3 2
GA— AFd
34h

ITuranus 43

Tpanchopmanisa kyTa pi3aHHS NPU3BOIMTH 10:

ITuranus 44

3a sixoi mBHAKOCTI Bi0yBaeThes Oe3nmianipHe pizanHs (porauiiini kocapku)?

ITuranus 45

Skuii cnocid ykiagaHHs CMIIKOT0 MaTepiany 3ade3neuye iioro:

A MaKCHMAJIbHY INIBHICTH? 1 KyroBuit
b MiHiMaJIBbHY IUIBHICTH? 2 [epudepiiinmii
3 PamianbHuit
4 I'pasiraniiinuii
5 IuepriiiHuit
[utanns 46
Skuil npuiajg BUKOPUCTOBYEThCS JJIA:
A BusnadenHs koedinieHTa BHYTPIIIHBOTO TEPTA? 1 [ipometp
b BuznauenHns Tucky piauHu? 2 Tpubomerp
B Bu3HaueHHS CTHCKAI0YOTO HaBaHTaXKEHHS? 3 ToHoMeTp
4 Manomerp
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|5 | umamomerp

ITutanns 47

o po3ymieThes mix 3B’ s13H010 GOPMOI0 PyXy CHIIKOro MaTepiany?

ITutanns 48

IIlo po3ymieThes mix He3B s13HOI0 OPMOIO PYXY CHIIKOr0 MaTepiany?

ITutanns 49

Yu 3a71eKUTh KPUTHYHA MJI0IIA BUMYCKHOTO OTBOPY /ISl 00polIHa Bil TepMiHy iioro 30epiranns?

1 He 3anexurs 4 Mac CTeneHeBY 3al€KHICTh

2 Mac JiHiiiHy 3aI€XkKHICTh 5 Mac 3B0pOTHY CTENIEHEBY 3AJIEKHICTD
3 Mae 3BOpOTHY JiHIIHY 3aJI€XKHICTh

ITuranns 50

SIxy BIacTHBICTh CHIIKHX MaTepialiB HA3MBAIOThL KOPO3iiiHicTIO?

ITuranns 51

Sxy BracTHBICTh CHIIKHX MaTepialiB Ha3MBAIOTH a0pa3uBHicTIO?

ITuranus 52

Sxy BIacTMBICTh CHIIKHX MAaTepiadiB HA3MBAIOTh KPHUXKIiCTIO?

ITutanus 53

Sxy BracTHBICTh CHIIKHX MaTepiadiB HA3MBAIOTh BHOYXOHeOe3NeuHicTIo?

ITuranus 54

SIki nii BigHOCATHCS 10 XiMIYHOI0 3aXHCTY POCIMH?

IIuTanns 55

Sx Ha3MBaOTHL NpenapaTH 1Js 60poTs0H 3 KoMaxamu?

ITuranus 56

Bkaszaru npenapatuBHi ¢oopMu necTHUMIIB

IIuranns 57

3epHo AKOT KyJILTYpPH BOJIOJli€ HAMEHIIOW WiaLHiCTIO p , T/em3?

1 Slaminb 4 ITmenns
2 Ogec 5 T'opox
3 XKuro

ITuranus 58

Y skoi 3 nepejiveHux KyJAbTYp HaliMeHInii TpaHcnipauniiinuii koedinienT?

1 TTmenunns 4 Kaproms
2 Saminb 5 Lyxposuit Oypsix
3 T'opox

IIutanns 59

SIKi nJjioau 3 HABeleHUH HaliMeHII NPUIATHI 1Ji1s1 MeXaHi30BaHOro 30upaHHs?

1 Sbmyns 4 Abpukoc
2 I'pyma 5 Iepcux
3 Buast

[uTanns 60

‘ 210 SIKOTI'0 I'PYIIH POC/IMHHU HAJIECKUTH COHSIIIHUK?
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8. MeToau HABYAHHA.

HaBuanpHuif mpouec MIATOTOBKM CTYACHTIB 13 JgucHumuiind - «MexaHika
MarepiagiB 1 KOHCTPYKIIiH» Tmependadae 3acTOCYBaHHA HAyKOBO-TIEIArOTIYHUMU
npaiiBHUKaMU Kadeapu, MIMPOKOro CIEKTPY METOAIB HaBuaHHs. [Ipu oMy mepeBara
HAJAETHCS TPHOM TpyIiaM METO/IB II€E:

— opraHi3ariii 1 31IiiCHCHHSI HABYaJIbHO-TT13HABAIBHOI JISITHHOCTI;

— MOTHBAIlI] HaBYaIbHO-IT13HABAJILHOI JISUIBHOCTI;

— KOHTpPOJIIO 1 CAMOKOHTpPOJIIO 32 €(QEeKTUBHICTIO HaBYAJIbHO-
M3HABAIBHOT JISUIBHOCTI.

JI1st pO3BUTKY Yy CTYAEHTIB TBOPYOTO TEXHIYHOTO MHCJIEHHS TPHU OBOJOJIHHI
HUMH JTUCHMIUTIHM «MexaHika MaTrepiaigiB 1 KOHCTPYKIIIH», BUHHKAE HEOOX1THICTH
PO3WICHYBAaHHS KOXXHOiI TeMu (MpoOjeMH) Kypcy Ha JIOTIYHO 3aBEpIleHI YaCTUHU
(6;0KM), MOTIM iX MOJAHHSA B HAOYHIM rpadiuHiil GopMi — YKpPYITHEHOMY ajJrOpUTMI,
AKUM 3a0e3reuyye 3B’SI3KM MDK [UMU OKpEeMHUMH dYacTHHamu (Onokamu). Takuii
TUIAKTUYHUN Miaxia OyJie po3BUBaTH B CTYJEHTIB CUCTEMHMM J1aICKTUYHUN CTHIIb
MHUCJICHHS, TOOTO 37aTHICTh OXOIUIIOBATH BCl SIBUIIA B LIJIOMY W OJHOYACHO BUJUISATU
€JIeMEHTH 3B’s13KiB MK HUMHU. Taka gopma mojgadi HaBuaiabHOI 1HPOpMalii 3a0e3neuye
HE TUTBKH MpoIiec (POPMYBaHHSI CUCTEMHOTO MUCJICHHS, aJIe i BUUTHh METO0JIOTI1 ITHOTO
poLIeCy, PO3BUBAE YMIHHS aJITOPUTMIYHO 3aMUCYBATU CBOIO TyMKY.

PeanizyBatu mety mucuuiuiinu «MexaHika MarepiaidiB 1 KOHCTPYKIIH», sKa
CIpsIMOBaHA HAa BHUBYCHHS CTYJCHTAMH METOMIB 1HXKCHEPHUX PO3PaXyHKIB MOXKIUBO
3aCTOCOBYIOYM METOJIM TIepeiadl i CrpuilMaHHs HaBYaJIbHOI 1HGOpMAIIii:

1. CnoBecHi (po3noBiab, 6eciaa, JIEeKIis);
2. HaouHni (1mrocTpartisi, JE€MOHCTpAILis);
3. IpaxkTuyni (ociiau, BIpaBy, HABYATHLHO-TIPOAYKTHUBHA TIPALIs).

JloriyHi MeTou nepeAayl 1 CipuiiMaHHs 1HQOpMaIlii:

1. IHAyKTUBHI,
2. JlemykTuBHI;
3. AHaJITH4YHI, CHHTETHYHI, aHATITUKO-CHHTETHYHI.

MeTonu CTUMYIOBaHHSI CAMOCTIMHOTO MUCIIEHHS:

1. PenpoayKTuBHi;
2. TIpoGieMHO-TIONTYKOBI;
3. OcoOuCTICHO-PO3BUBAIIBHI.

Metoau caMOCTIHHOT poOOTH:

1. PoGoTa 3 HaBYaIbHO-HAYKOBOIO KHUTOIO, CAMOCTIifHA MHUCHMOBa po0OOTa,
nabopaTopHa poOoTa;

2. Pobora mig KEpiBHUIITBOM BHKJAJada, BKIIOYAOYM W poboTy 3
nabopaTopHUM 00JIaTHAHHSIM;

3. CamocrTiiiHa poboTa CTYIEHTIB (B I1HTEpHETI, 3 KHHUIOI, MHCHMOBA,
nabopaTtopHa, BUKOHAHHS 1HAWBITyalbHUX 3aBAaHb).
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9. ®opmu KoHTpOIIIO.
dopMu MpoOBEJIEHHS MPOMIKHOI aTecTallii 3aCBOEHHS MPOrPaMHOrO Martepiaity
3MICTOBOTO MOJYJISI pO3pOOJSAETHCA JIEKTOPOM JIUCHUIUIIHA 1 3aTBEPIXKYETHCS
Kadenporo y BUTIISIIL:
— TECTyBaHHS;
— MCBMOBO1 KOHTPOJIBHOI pOOOTH;
— pO3paxyHKOBOI YU pO3paxyHKOBO-rpadiuHOT poOOTH TOIIO.
["onoBHOIO 1ILTIO BCiX ()OpM KOHTPOJTIO MPU BUKIIAaHH] IUCIUIUTiHA «MexaHika
MarepiaigiB 1 KOHCTPYKIIH» € TIepeBipKa BUKOHAHHS KIHIIEBOI METH HaBYaHHSI —
c(hopMOBaHOCTI 0AaraTOKOMIIOHEHTHOI CTPYKTYPH TEXHIYHOT'O MUCJICHHS ¥ 1H)KCHEPHHUX
Ta HaBYaJIbHO-IMI3HABAJIbHUX YMIiHb, TOOTO TEPEBIPKA TOTO, UM JOCITIO TEXHIYHE
MUCJICHHS, CTPYKTYpY SIKOTO (hOopMyBasM, piBHS TOTOBHOCTI JI0 BUKOHaHHS (HaxoBUX
3aBAaHb.
Po3BuBanbH1 MOXKIMBOCTI KOHTPOJIIO HABUAIBHUX JIOCATHEHD CTY/ICHTIB HalKpalie
peani3yloTbcs MPU BUKOPUCTAHHI TECTOBUX 3aBJaHb BIIKpUTOI (hopmu. Taki TecTu
JI03BOJISIIOTH TIEPEBIPUTH, KPIM 3ariaM’ATOBYBaHHS IEBHOI CYMHU 3HAHb 3 JUCIUILIIHH,
TaKOX 3[JaTHICTh TBOPUYOT'O ONEPyBaHHS 3HAHHSAMU MPH BIAMOBIA1L HA MOCTABIIEHI
KOHTPOJIbHI 3alTUTaHHS.

10. Po3nogin 0aniB, siki oTpuMyroTh cTyaeHTH. OIIHIOBaHHS 3HaHb CTYJEHTA
Bi10yBaeThest 3a 100-0anpHOI0 MIKAJIOK 1 MEPEBOJAUTHCS B HAIlIOHAJIBbHI OIIHKH
3rigHo 3 Tabn. 1 «llomoxxkenns mpo ek3amenu Ta 3amku y HYBIll Ykpainn»
(Haka3 mpo yBeneHHs B it Big 27.12.2019 p. Ne 1371)

o Oninka HanioHaJIbHA
PeiiTuHr crygenra,
Sau 3a pe3yJbTaTH CKJIAJTAHHSA
eK3aMeHiB 3aJIiKiB

90-100 BigminHo

74-89 JoOpe 3apaxoBaHo
60-73 3a10BiJILHO

0-59 He3agoBiiibHO He 3apaxoBaHno

JIsist BUBHAUEHHS PEUTUHTY CTyAEHTa (Ciayxaya) 13 3acBoeHHs nucuuriiing Rauc (o 100
OaJtiB) oJiep>kaHuil pedTuHr 3 atectarii (10 30 6asniB) 10AA€THCS 10 PEUTUHTY CTyACHTA
(cmyxaua) 3 HaB4ayIbHOT poO60TH Rup (10 70 6aiiB): R suc = R up + R aT.

11. MeroauyuHe 3a0e3neYeHHA

1. Jlunamika 1 MiIHICTh: HaBuYadbHUK TociOHMK / M.I'.Yaycos, A.ILIlunmunenko,
M.M.bonpap; 3a pea. M.I'.Haycosa — Kuis: B/l «ABiniena», 2018. — 256 c.

2. MeroauyHi BKa3iBKM 11 BHUKOHAHHS Ja0OpaTOPHUX pOOIT 3 JAHCIUILIIHU
"MexaHIKO-TeXHOJIOTIYH1 BJIACTUBOCTI C.T. MaTepiaiiB" AJid CTYACHTIB arpapHux
By3iB 31 cremianbHOCcTi 6.091902- "Mexanizaiisa c.r." [Tekcr] : meroauueckue
ykazanus / Hauionanenuii arpapuuii yHisepcuret (K.) ; Ykman. A. I'. Kyuenko. -
K. : Bun-Bo Ykpaincekoro ¢itocoriionoriyuoro mueHtpy, 2007. - 52 c.
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3. MeronuuHi BKa3iBKH MJI BUKOHAHHS J1abOpaTOpHUX pOOIT 3 JUCHUTLUIIHU:
"MexaHIKO-TeXHOJIOTIYHI BIACTUBOCTI C.T. MaTepiaiiB" s CTYyACHTIB arpapHuX
BY3iB 31 crenl.:6.090215-"Mammuan Ta obnagHaHHs ¢.T. BUpoOHUITBA", 6.090215-
"OO6namHanHs JicoBoro rocmomapcra" [Tekcr] : Meroamueckwe yka3zaHus /
Hamionaneauii arpapamii yaiBepcutet (K.) ; Vkmax.: M. I'. Yaycos, A. T.
Kyuenko. - K. : Bun-Bo Ykpaincekoro ¢itocortionorigaoro nentpy, 2007. - 84 ¢
Kypc nekiiii y BUTTISIII Tpe3eHTaITH.

TeMaTruHM TUTaH JICKITIH 1 Ta00PaTOPHUX 3aHSATh.

OpieHTOBHUI MEpeiKk KOHTPOJIbHUX MTUTAHb.

TecToBi 3aBHaHHs AJ IPOBECHHS 3ATIKY.

TecToBi 3aBmaHHs AJis IPOBECHHS iCITATY.

©~NOo R

12. PexoMeHI0BaHa JIiTepaTypa
— OCHOBHA;

1. JluHaMika 1 MIIHICTh: HaB4YaidbHUM mociOHuk / M.I.Yaycos, A.IlIlmnunenko,
M.M.bonnap; 3a pea. M.I'.'Haycosa — KuiB: B/] «ABiniena», 2018. — 256 c.
2. Omip marepianiB [Tekcr] : miapy4Huk st cTyA. Mexas. crer. By3iB / I'.C. [Tucapenko,
O.JL. Kgitka, €.C. Ymancekuii; 3a pen. I'.C. [lucapenka. - 2-re Buj., JOMOBH. 1 Iepepoo. -
K. : Buma mxona, 2004. - 655 c.
3. OCHOBU 1HXKEHEPHHUX METOJIB pPO3PaxyHKIB Ha MIlHICTh 1 xopctkictb. Y. I, II:
[Tinpyunuk/ I'.M.Kanernik, M.I".Haycos, B.M.llIBaiiko, B.M.ITpunuisik, A.IlITumnenxo,
M.M.bonaap. 3a pen.. [.M.Kanernika, M.I'.YHaycosa. — K.: «Xaii-Tek [Ipec», 2011. — 616
C.

4. MexaHIKO-TeXHOJIOTIUHI ~ BJIACTMBOCTI  CUIBCHKOTOCIIOAAPCHKUX  MaTepialiB:
[Tigpyunuk / O.M. Hapenko, J1.I". BoiiTiok, B.M. I1IBaiiko, Ta in; 3a pexa. C.C. SAuyHa. —
K.: Meta, 2003. - 448c.: 111..

5. MexaHiKO-TeXHOJIOTIYHI ~ BJIACTUBOCTI  CUIBCHKOTOCIOJAPCHKUX  MaTepialiB:
[Tpaktukym: HaBu. nocionuk / JI.I'. Bolitiok, O.M. [{apenko, B.M. IlIBaiiko, Ta iH; 3a
pen. C.C. fuyna. — K.: Arpapna ocgirta, 2000. - 93c.: i1..

6. MexaHiKO-TEXHOJIOTIYHI BJIACTHBOCTI CIIBCHKOTOCTIONAPChKUX MartepianiB / [.A.
Xaitmic, A.}O. T'ep6oBuii, 3.0. TI'omko, M.M. KosamsoB, 0.0. Hamo6ina, C.D.
HOxumuuk. - JIyupk: Pen.-sua. sigaun JIATY, 1998. - 268c.

1. OcHOBY 1H)KEHEPHUX METOJIIB PO3PaxXyHKIB Ha MIIHICTh 1 >KOPCTKICTh [Tekcr] :
miapyunuk st BH3 HI-1V pieuiB akpenurarii. Y. III / I'. M. Kanernik [Ta in.] ; 3a pen. I
M. Kanernika, M. I'. YaycoBa ; MiHiCTEpCTBO OCBITH 1 HAyKH, MOJIOJII Ta CLIOPTY YKpaiHu.
- K. : Xaii-Tek Ilpec, 2013. - 528 c.

8. Hypman L. A., ITacrymenko C.I., bapaban M.IL., IlIBaiiko B.M. Mexanika maTepiaiB 1
KOHCTpyKIii. JlabopatopHi pobotu. - K.: Arpapna ocgita, 2001, 271 c.

— JOMOMIKHA.
1. IMucapenxo I'.C. u ap. Conportusnenue marepuainos. - K.: BILI, 1986. 775 c.
2. Koponbos ILI'., brep 1.51., Camion B.}O. Omnip marepianis. — K.: Bung. YCI'A, 1975. —
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419c.

3. Lypnan U.A. Kpatkuii kypc conporusienus: matepuanos. — K.: BILI, 1989. — 331 c.

4. Kopomwos ILI'. Onip marepianiB. PozpaxynkoBo-npoektyBaibHi podotu. — K.,1972. —
204 c.

5. Kopomnwos ILI'., baep 1.4., Camion B.FO. Omnip marepianis. — K.: Bun. YCT'A, 1975. —
419 c.

6. Llypman 1U.A. Kpatkuii kypc conpoTtusienus Mmatepuaion. — K.: BIII, 1989. — 331 c.

7. KopomnwoB IL.I". Omip marepianis. PozpaxyHnkoBo-npoektyBaibhi podotu. — K., 1972, —
204 c.

8. Teopis mpyxuocri [Teker] : miapyunuk. . Y. 1 / A. €. babenko [Ta in.]. - K. : OcHoBa,
2009. - 240 c.

9. MeronuuHi BKa3iBKM JO BHKOHAHHS KOHTPOJBHUX poOIT 31 aucuurniid: "Omip
marepianiB" Ta "MexaHika MarepiadiB 1 KOHCTPYKLINA" JJIi CTYJIEHTIB 3a04HOTO
BIJIJICHHS 1HXKEHEpHUX (PaKkysbTeTiB 3 Hanpsmy miarotoBku 0919 - "mexanizaris ta
enekTpudikarlis cubChkoro rocmogapcta" [Tekcr] : MeToOnW4yHI BKasiBKU /
HamionansHuii yHiBEpcUTET O10pecypciB 1 MPUPOJIOKOPUCTYBAHHS YKpaiHH ; YKIA.:
M. I'. Yayco, M. M. bounap, A. I'. Kyuenko. - K. : BunaBuuuuii nentp HYBill
VYkpainu, 2009. - 131 c.

10.®du3uko-MexaHUYECKHUE CBOMCTBA paCTEHUM, MOYB y100peHuii (Meroabl, mprubopsl U

xapaktepuctukn). - M.: Konoc, 1970. - 343c.

11.3enxoB P.JI. MexaHnuka HachITHBIX TPy30B. - M.: Mammnoctpoenue, 1964. -250c.
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