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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

o NOpSAKAa OpraHM3allMl M  OCYIIECTBICHUS OOpa3oBaTENBbHON JAEATEIBHOCTH MO
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o (denepaabHOro ToCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa BHICIIET0 00pa30BaHUs
no wHanpasieHuto noarotoBku 08.03.01 «CtpoutenbcTBO», YTBEPKISCHHOTO —IPHKA30M
MunucrepcTBa oo6pazoBanus U Hayku Poccutickoit @eaepannu ot 31.05.2017 Ne 481.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:
noteHT kadenpsl «ConpoTUBIEHUE MATEPUAIIOB U
TEOPETUUYECKAasi MEXaHUKa» B.A. EBcokoB

Paboyas mporpamma paccMOTpeHa Ha 3aceJaHuu Kaeapbl COIPOTUBIICHHS MaTEPUAIIOB U
TeopeTuueckor Mexanuku (mporokon Ne 10 or« 17 » 05 2024 r.).

3aBenyrommii kageapou E.B. borananos

PaGouas mporpamMma peKOMEHJOBaHa K HCIIOJIB30BAHUIO B y4eOHOM IIpOIecce METOAMYECKOH
KOMHCCHEH (pakylpTeTa 3eMIICYyCTPONCTBA U KaJlaCTPOB
(mporokon Ne 12 or«_ 02 » 06 2024 r.).

IIpencenareb MeTOANYECKON KOMHCCHHU E.B. boraanos

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOI
o0pa3oBaTe/ibHOI NMPOrpamMMbl A.N. laBuieHKO




1. Ipeamer. Ilenau u 3agaun TUCHUILIUHBI, €€ MECTO CTPYKTYpe
OCHOBHOI1 00pa3oBaTeJILHOM MPOrPpaMMbI

ConporuBiieHHe MaTepUaI0B — JUCLUILIMHA B KOTOPOH M3J1aratloTcsl OCHOBBI M METO/IbI
WHXEHEPHBIX PACYETOB 3JIEMEHTOB KOHCTPYKLUMU Ha MPOYHOCTh, KECTKOCTh YCTOMYHMBOCTH U
BBIHOCIIMBOCTh ~ TPH  OJHOBPEMEHHOM  YJOBJIETBOPEHHHM  TpeOOBAaHMH  HAIEKHOCTH,
SKOHOMHUYHOCTH U JI0JTOBEYHOCTH.

IIpeameTomM AUCHMILVIMHBI SBISIOTCS CaeAyHOIHe 00beKThI:

* UH)KEHEPHBIE pAacyeThl Ha MPOYHOCTH U JKECTKOCTh CTEP)KHEBBIX CUCTEM, pabOTaOIINX HA
pacTsKEHUE U CKaTUE, CIBUT, KpyUYEHUE, U3TH0;

* METO/Ibl UCIIBITAHUM 10 ONPEAEICHUIO XapaKTEPUCTUK IPOYHOCTH, INIACTUYHOCTH U YIIPYTOCTH
MaTepHUaJlos;

* OCHOBBI KCIIEPUMEHTAIBHOI0 UCCIIEIOBAHNS MEXaHUYECKOTO ITOBEJICHUS MaTEpUaJIOB U
AJIEMEHTOB KOHCTPYKIIUH;

* OCHOBBI TEOPUH HAMIPSKEHHOTO U 1e()OPMUPOBAHHOIO COCTOSHUS B TOUKE Tela;

* KJJACCUYECKUE TEOPUH ITPOYHOCTU U IUIACTUYHOCTH MaTEPHUAJIOB;

* pacyeThl Ha MPOYHOCTh U KECTKOCTh IIPH CI0KHOM COIPOTHUBIICHUH 3JIEMEHTOB KOHCTPYKIUI;
* pacyeThl HaA YCTOMYHUBOCTh CHKAThIX CTEPIKHEN;

* pacyeThl Ha MPOYHOCTh U KECTKOCTh P IUHAMHYECKOM U LIMKIMYECKOM XapaKTepe
Harpy>XeHus U3JIeIu.

Henbio (MCUMIUIHHBI SBISETCS - POPMUPOBAHNE KOMILIEKCA 3HAHUN B 00J1acTH
MIPOBEJICHUS HH)KEHEPHBIX PAcuETOB MPHU MPOCTOM U CII0KHOM COIPOTUBICHUH HAa TPOYHOCTH,
YKECTKOCTh U YCTOMUMBOCTD AJIEMEHTOB KOHCTPYKIIMI, 00ECTIEUHBAIOIINX TPEOyEMYIO
HaJAEKHOCTh U O€30MaCHOCTh paObOThI U3/IETHUIl B YCIOBUAX JICUCTBUS CTATUUYECKUX U
JTUHAMUYECKUX Harpy30K.

OcHoOBHBIC 32124H U3YyYeHUS JHCUMIIHHbI:

* U3y4YEHHUE TEOPETUUYECKUX OCHOB U METOJOB IIPOBEACHUSA PACUETOB HA IIPOYHOCTD, KECTKOCTD
Y YCTOWYUBOCTB JIEMEHTOB KOHCTPYKIMI ¥ MAIIMH IIPX IIPOCTOM U CJIIOKHOM COIIPOTUBIICHUU;
* (hopMupoBaHHE YMEHUI CaMOCTOATENBHO MPOBOAUTE PACUETHI HA MPOYHOCTb, KECTKOCTh U
YCTOMYHUBOCTB 2JIEMEHTOB KOHCTPYKIMH;

* (hpopMupOBaHMS HaBBIKOB ONPE/IEIEHUS OCHOBHBIX MEXaHMUECKUX CBOWCTB MaTEpPHAaJIOB IO
pe3ysbTaTtaM CTaHIapPTHBIX Ja00PaTOPHBIX UCIIBITAHUM;

* (popMupoBaHHEe EPBUYHBIX CIOCOOHOCTEH MPOBEJCHUS HIKCIIEPUMEHTAIBHBIX HCCIeI0BaHUN
IIPY BBIIIOJIHEHUH psijia 1abOpaTopHbBIX padoT;

* 03HAKOMJICHUE C 3JIEMEHTAMH PALlMOHAIbHOIO POEKTUPOBAHUS KOHCTPYKLIMH.

MecTo AMCHHMILVIMHBI B CTPYKType 00pa30BaTeIbHOM MPOrpaMMbl.

Hucnunnuaa «ConpoTHUBIIEHHE MaTEepPUAIOB)» OTHOCHTCS K JUCIUIIMHAM O00s3aTeThbHOU
YacTH OCHOBOM NpodeccnoHanibHOl 00pa30BaTeNIbHOW MPOrpaMMBbl BBICIIETO 00Opa3oBaHUs
(51.0.23).

OcHoBbIBaeTcs Ha 0aze JMCLMIUIMH: B TEOPETHYECKOW YaCTH CONPOTUBJIIEHHWE MaTepuaioB
0azupyercsi Ha MaTeMaTHKE U TEOPETHYECKON MEXAaHHKE, B AKCIIEPUMEHTAIBLHOM YacTH - Ha (PU3UKE U
MaTepHaIOBEICHUM.

JucuunnuHa uyurtaercss B 4-oM U 5-O0M ceMmecTpe. SIBisieTcs OCHOBOM Uil U3YYeHHs
CHEIYIOUMX JMCUMIUIMH: CTPOUTENbHAS MEXAHHUKa, JKeJIe300€TOHHbIE M KaMEHHbIE KOHCTPYKLIHMH,
METaJUTYECKHE KOHCTPYKIIUH.



2. IlepeyeHb IVIAHUPYEMBIX Pe3yabTATOB 00y4eHHs MO TMCUMILINHE,
COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJbTATAMM 0CBOCHUSI 00pa30BaTeIbLHOI

IIporpammabl
Nuaukaropel
Konubr } ®opMynMpoBKa OCTHKCHIS [Tnanupyemble pe3yabTaTbl 00y4eHus 10
KOMIIETCHIIMN | KOMIIETEHLUU JUCLUIIIINHE
KOMIIETCHIIMU
3HaTh: MEXaHUUYECKHE CBOMCTBA U
XapaKTEPUCTUKN MAaTEPUAJIOB, METOAUKH
UX OIIPENEIICHN; TCOPUIO pacyeTa
Cnoco6en pemats | OIIK — 1.6 FeOMETPUYECKUX XapaKTEPUCTUK INIOCKHUX
HPHKIIAIHBIC Pemenne IIOTIEPEYHBbIX C€UYEHUIl OpyCheB;
3a/laiun WHXXCHCPHBIX YMeTh: OPEACIATh BHYTPECHHUE CUIIOBBIC
CTPOUTENBHOM 3a/1a4 ¢ (bakTOpbI PU PA3IUYHBIX BUIAX
oTpaciy, NPUMEHEHUEM neopManuii SIEMEHTOB KOHCTPYKIHIA U
OIIK -1 HCIIOIB3YS TCOPUIO | MAaTEMATUYECKO | CTPOUTH UX JIIOPHI; BBI6I/IpaTb Marepuail
U METOJIBI ro anmapara JleTanei B 3aBUCUMOCTH OT XapakTepa
(yHIaMEHTANBHBIX | BEKTOPHOM Harpy»eHus U yCIOBHUM KCIUTyaTaluu
HayK. anredpsl, MallWH.
aHAIMTHYECKON | UMeTh HABBIKM: BJIAJICHUS METOIMKOM
TeOMETPUH. pacyera CTaTUYECKH ONPEICIUMBIX U

HEONPEIEeTUMbIX KOHCTPYKLIUNA; METOJaMU
AKCHEPUMEHTAIBHOTO ONPEACICHUS
HaIpsDKEHUH U AedopMaliii B IeTAJISAX.

3. O0béM ANCHMILVIMHBI M BUABI YUeOHO#i padoThl

3aouHas popma o0yuyeHHs
00BEM HacoB 00BEM 4acoB
Bunasr pabor Beero = §
3ay.eq./ é 3
9acoB 3 g
< v
OO01m1ast TPYA0EMKOCTh IUCITUTUINHBI 6/216 3/108 3/108
AynuTopHas pabora: 28 14 14
Jlexun 12 6 6
[IpakTHdecKkue 3aHsATH 16 8 8
JlaGopaTopHble paboThI - -
[pyrue Bubl ayIMTOPHBIX 3aHATHN - -
[TpendK3aMeHAIMOHHBIC KOHCYJIBTAIIH - -
CamocrosiTenbpHas paboTa 00yJaronmxcs, 4ac 188 94 94
Bu npomexxyTouHOM aTTecTanuu (3a4€r, 3a4erT, 3a4eT JK3aMeH
PK3aMEH) 9K3aMeH




4. Conep:xanue QM CHUATITAHBI
4.1. Pa3nenbl JMCUMILIMHBI M BU/IbI 3aHATHH (TeMAaTHYECKUI MJIAH)

/o

Paznen nuciiuminebl

JI

113

JIP

CPC

Ounas popma o0OyueHust

Moayas 1

Pa3nen 1. OcHOBHEBIE TOJIOKEHU S

Tema 1. Mcropust pa3BUTHS HAyKH O
COIIPOTHBIIEHUN MaTEpUAJIOB.

Tema 2. Hayka o conpoTUBIEHUN MaTE€pPUATIOB.
(OCHOBHBIE IIOHATHS U TUIIOTE3bl. PacueTHas cxema.
Cuiipl BHEIIHUE U BHYTpEHHUE. MeTo1 CeUeHUH.

Tema 3. [lonsTie 0 nedopmManusax U HaNpsHKEHUU.
Busl gedopmaruii nepeMenieHus X CeUeHH.

Paznen 2. 'eomeTpuyeckue XapakTepUCTHKHU
MJI0CKUX CeYeHHH.

Tema 4. Ctatnueckre MOMEHTSHI Itomaau. Llentp
TSDKECTH IIo1au. MOMEHThI MHEPLIMH TUIOCKUX
¢uryp. MoMeHTbI HHEPLIUU OTHOCUTEIBHO
napajIesIbHBIX OCcei

Tema 5. MOMEHTBI HHEPIIUU TTPU TTOBOPOTE
KOOPJMHATHBIX OCel. | TaBHbBIE OCH U IJIaBHBIE
MOMEHTBI HHEPIIUU. Painyc 1 37IMIc nHEpLMH.
MOMEHTBI COITPOTHUBIICHHUS.

Pa3gen 3. PacTaikeHnue U c:xkaTue.

Tema 6. Hanpspkenus u negopmanuu. 3akoH ['yka.
Jlommyckaemoe HanpspKeHHE. Y CIIOBUE IIPOYHOCTH U
PKECTKOCTH.

Tewma 7. [Tonepeunas nepopmanus. Koapdunment
[Tyaccona. Pacuet Opyca ¢ yueToM COOCTBEHHOTO
Beca. bpyc paBHOTO CONPOTUBIICHUS.

Pazgen 4. CtaTnyecku HeonpejeJuMble
CTep:KHeBble CHCTEMBbI.

Tema 8. PacueT cratuyecku HEOMPCACIINMBIX
CHCTCM.

Tema 9. OnpeneneHue NepeMenieHuii B CTAaTUIECKU
HEONPEASTUMBIX CUCTEMAX.

Pasznen S. OCHOBBI TEOPUM HANIPAKEHHOTO U
ne¢OpMHPOBAHHOIO COCTOSIHMSL.

Monyasb 2

10.

Tema 10. HanpsbkeHue B TOUKE TBEPIOTO TEJA.

11.

Tema 11. OnpenenieHne MIaBHBIX HAIPSIKEHUM.

12.

Tema 12. JIu"eliHOE HANPSKEHHOE COCTOSIHUE.

13.

Tema 13. [1nockoe HapsS’KEHHOE COCTOSIHUE.

Pasznen 6. Teopun npo4yHoCTH.

14.

Tema 14. CocTosiHue Bompoca.

15.

Tema 15. 3akoHoMepHOCTH AehOpMHUPOBAHUS U
a3pyLIEHUs] MaTepuaa.

16.

Tema 16. Kimaccuueckne TeOpur IPOYHOCTH.

17.

Tema 17. Teopust Mopa.




Pasznen 7. Casur. Cpe3. CmsiTue.

18.

Tema 18. Jlomyckaemble HAIPSIKEHKS TPU CABUTE.

19.

Tema 19. Cpes u cmsTHe.

20.

Tema 20. Pacyer 3aKjI€enOYHBIX COSTUHEHUN.

21.

Tema 21. Pacder cBapHBIX COEAMHEHUM.

Paznen 8. Kpyuenne.

22.

Tema 22. HanpsioxeHus 1 aAedopMaluu mpu
KpY4YeHUH. Y CIOBUS IPOYHOCTH U KECTKOCTH MPHU
KpYUYEHUHU.

23.

Tema 23. Pacyer BajioB Ha IPOYHOCTH U )KECTKOCTh
NpU KPYyYCHHUH.

24,

Tema 24. Pacuet Ha IPOYHOCTD LMIIMHIPUYECKUX
BUHTOBBIX IPY’KUH.

Pa3nes 9. llonepeunsblii u3rud.

25.

Tema 25. [TocTpoeHue 310p NOMEPEUHBIX CUIT U
M3ru0arouX MOMEHTOB.

26.

Tema 26. Pacyet Ha IpOYHOCTH IPU U3THOE.

27.

Tewma 27. [lonHbli pacuer 6aoK Ha MPOYHOCTD IIPU
u3ruoe.

28.

Tewma 28. O paunoHaJIbHON GopMme ceueHusl.

Paznen 10. Ci10:kHOe CONPOTHBIIEHHE.

29.

Tema 29. CoBMecTHOE NEUCTBUE KPYUCHHS U
n3ruba.

Paznen 11. [IpogosabHbIii H3ruod.

30.

Tema 30. [Tonsitue 00 ycToH4MBOM U
HEYCTOWYMBOM PAaBHOBECHUSAX CTEPHKHS.
Kputnueckas cuna. @opmyina Ditiepa.

Bcero

3aounas popma o0yueHust

Moayas 1

Pa3nen 1. OcHOBHEBIE MOJIOKEHU A

24

Tema 1. Mctopus pasBuTHs HAyKH O
COIPOTUBJICHUH MAaTEpPUAIIOB.

Tema 2. Hayka o conpoTHBIEHUN MaTEpUaJIOB.
OcHOBHBIE IOHATHA U TUIIOTE3bl. PacueTHas cxema.
Cuiipl BHEIIHUE U BHYTpeHHUE. MeTos1 ceueHUH.

Tema 3. [TonsTHe 0 qedopManusix U HaAPsSKESHUH.
Bunel nedopmaiiuii nepemMenieHusx ceueHui.

Pasnea 2. 'eomeTpuyecKkue XxapaKTepUCTHKH
IJIOCKUX CEYCHUI.

20

Tema 4. CtaTnueckre MOMEHTHI IUIOIIAIH.
MOMEHTHI HHEPIIUU TIOCKUX puryp. MoMeHTHI
MHEPLMH OTHOCUTEIBHO MapaJuIeIbHBIX OCEH.

10

Tema 5. MOMEHTBI MHEPLIMH IIPU ITIOBOPOTE
KOOPJIMHATHBIX OCel. | TaBHBIE OCH U TJIaBHBIE
MOMEHTBI MHEpLMHU. Painyc U 3JIIIUIIC MHEPLH.

10

Paznen 3. PacraskeHue U cxkaTue.

20

Tema 6. Hanpsokenus u negopmanuu. 3akon ['yka.
Jlormyckaemoe HanpspKeHHE. Y CIIOBUE IIPOYHOCTH U
PKECTKOCTH.

10

Tewma 7. [lonepeunas nedopmanms. Koaddunuent

10

6




[Tyaccona. Pacuer O6pyca ¢ yueToM COOCTBEHHOTO
Beca. bpyc paBHOTO CONPOTHBIICHUSL.

Pasznen 4. CraTHYecKHu HEOIIPEACJINMbIC

CTep:KHeBbIe CHCTEMBI. i ) 20
8 Tema 8. PacueT craTuyecku HEONPEAETUMBIX ) i 10
CUCTEM.
9 Tema 9. OnpeneneHue NepeMeneHuil B CTaTUYECKU ) i 10
HEONpeAeTMMBIX CUCTEMAX.
Moayas 2
Paznen S. OCHOBBI TEOPUM HANIPAKEHHOTO U ) i 16
1e()OpMHPOBAHHOI'O COCTOSIHMSA.
10. [Tema 10. HampsikeHue B TOUKE TBEPJOTO Tela. - - 4
11. [Tema 11. OnpeneneHue riIaBHBIX HAIPSKECHUH. - - 4
12. [Tema 12. JIuHeitHOE HANPSHKEHHOE COCTOSTHUE. - - 4
13. [Tema 13. Ilnockoe HaNpsHKEHHOE COCTOSIHHE. - - 4
Pasnen 6. Teopun npoyHOCTH. - - 16
14. [Tema 14. CocTostHuE Bompoca. - - 4
15, Tema 15. 3akoHOMEPHOCTH 1€POPMHUPOBAHUS U ) i 4
a3pylLIeHUs] MaTepuaa.
16. [Tema 16. Knaccuyeckue TeOpUH MPOYHOCTH. - - 4
17. [Tema 17. Teopust Mopa. - - 4
Pasznen 7. CaBur. Cpe3. CmsiTue. - - 16
18. [Tema 18. JlomyckaeMble HANPsDKSHUS IPHU CJIBHTE. - - 4
19. [Tema 19. Cpe3 u cmaTHE. - - 4
20. [Tema 20. Pacyer 3aKJI€TIOYHBIX COSAUHEHHM. - - 4
21. [Tema 21. Pacuer cBapHBIX COCIMHEHUM. - - 4
Pa3nea 8. Kpyuenne. 4 4 16
22 Tema 22. Hanpsbkenus u nepopmanuu npu 2 2 8
" [Kpy4eHHuH. YCIIOBHSI IPOUYHOCTHU U KECTKOCTH.
23 Tema 23. Pacyer BajioB Ha IPOYHOCTH U )KECTKOCTh 1 1 4
pU KPYUYECHUH.
24, Tema 24. Pacyet Ha IPOYHOCTh IMIIMHIPUYECKUX 1 1 4
BUHTOBBIX IPY’KUH.
Pasnen 9. llonepeunsblii u3ruo. 4 4 16
o5 Tema 25. [TocTpoeHne 3m10p NONEPEUHBIX CHII U 1 1 4
' m3rubarImmux MOMEHTOB.
26. [Tema 26. Pacuer Ha MPOYHOCTH MU U3THOE. 1 1 4
27 Tema 27. [lonHbli pacyeT 6aJ0K HA MPOYHOCTH MPH 1 1 4
" mzrube.
28. [Tema 28. O pauuoHaJIbHOH QopMe ceueHHsl. 1 1 4
Pa3nen 10. Ci0:kHOE COMPOTHUBJIEHNE. - 2 12
29, Tema 29. CoBMecTHOE NENCTBUE KPYUEHMS U ) 9 12
u3ruba.
Pasnea 11. IlpogonbHblii H3rud. - 2 12
Tema 30. [Tonarue 06 ycToiiunBom u
30 [HEyCTOHYHMBOM PaBHOBECHSIX CTEPIKHI. - 2 12
Kputnueckast cuna. @opmyia Diinepa.
Bcero 12 16 188




4.2. Coaep:xanue pa3aejoB Y4eOHOU IUCIUIINHBI.
Pa3nen 1. OcHOBHBIE MOJIOKEHU S
Tema 1. Mctopus pasBUTHs HAYKH O CONPOTUBIEHUN MaTEPUAJIOB
Tema 2. Cuiibl BHelIHUE U BHYTpeHHUE. [ToHsATHE 0 NehopManusx v pacTsHKCHUH.
Tewma 3. Merox ceuennii. Buapl nedopmaruii. OCHOBHBIE THITOTE3HI.
Pasjen 2. 'eomeTpuyeckne XapaKTepUCTHKH INIOCKUX CeYeHUit
Tema 4. CtaTueckre MOMEHTSHI IUTOIaal. MOMEHTBI HHEPIUU TIOCKUX (uUryp. MoMeHThI HHEpLUU
OTHOCHUTEJIbHO NapaJIICIbHBIX OCEH.
Tema 5. MOMEHTBI HHEPLIMY NIPY TOBOPOTE KOOPANHATHBIX Ocel. [ JTaBHBIE OCH U IIaBHbIE MOMEHTHI
uHepuuu. Pagnyc u smmunc unepunu. MomenTsl conpotubiienus. [Topsaok onpeenenus raaBHbIX
MoMeHTOB uHepuuu. [lopsaok pacuera.
Pasnen 3. PacTsikenne u cikatue
Tewma 6. Hanpsbxenust u nepopmaruu. 3akoH ['yka. Jlormyckaemoe HamnpspkeHre. Y CJI0BHE TPOYHOCTH
U KECTKOCTH.
Tema 7. Ilonepeunas nedopmanus. Koadduuuent Ilyaccona. Pacuer 6pyca ¢ yuerom cOOCTBEHHOTO
Beca. bpyc paBHOTro CONMpPOTUBICHUS
Paznen 4. CraTudyecku HeonpeaeJuMble CTeP:KHEBbIE CUCTEMBI.
Tema 8. PacueT cratnyecku HEONPEAETUMBIX CUCTEM.
Tema 9. Onpenenenue nepeMenieHnid B CTAaTUYECKH HEOTIPEAEINMbIX CUCTEMAX.

Pa3znen S. OCHOBBI TEOPHUH HANIPSAKEHHOI0 U 1e()OPMUPOBAHHOr0 COCTOSTHUSA

Tema 10. HanpspkeHue B TOUKe TBEPIOTO TeNa.
Tema 11. JIuneliHOe HaNPSHKEHHOE COCTOSIHUE.
Tema 12. [Tnockoe HaNPsS>KEHHOE COCTOSIHUE.
Tema 13. Onpenenenue riaaBHbIX HAMPSHKECHUH.

Pa3nen 6. Teopun npounocTu
Tema 14 CocrostHue Bompoca.
Tema 15. 3akoHOMepHOCTH AeOPMHUPOBAHUS U Pa3pyIICHHS MaTepHaa.
Tema 16. Kinaccuueckue Teopun mpoOYHOCTH.
Tema 17. Teopuss Mopa.

Pa3nen 7. CaBur. Cpe3. CmsTue
Tema 18. Cnur. [lonmyckaeMble HanpsiKeHUsI IPU cIBUTE. YWCTBIN CIBUT.
Tema 19. Pacuer Ha cpe3 u cmsATHE.
Tema 20. Pacyer 3aKk/1eno4YHbIX COETUHEHUH.
Tewma 21. PacueT cBapHBIX COEITUHEHMII.

Paznen 8. Kpyuenue.

Tema 22. Hanpsbkenus u nepopMaiiiv Npyu Kpy4eHUU. Y CIIOBHSI IPOYHOCTH U SKECTKOCTH.
Tema 23. Pacyer BajioB Ha MPOYHOCTD U )KECTKOCTh MPU KPYyUEHUH.
Tema 24. PacdeT Ha IPOYHOCTD LWJINHAPUYECKUX BUHTOBBIX IIPYKHH.

Paspnen 9. Ilonepe4nsblit u3ruod.
Tema 25. [TocTpoeHue MI0p MONEPEYHBIX CUII U U3THOAIOIIUX MOMEHTOB.
Tema 26. Pacdyer Ha IpOYHOCTH IIPU U3THOE.
Tema 27. [lonHbli pacueT 6ajI0K HA MPOYHOCTH MPH U3THOE.

Tema 28. O panroHaJIBHOHN GopMme ceueHusl.

Pazgen 10. Cii0:kHOe conpoTHBIIEHHE.
Tema 29. CoBMecTHOE JeHCTBUE KPYUSHUS U U3THOA.

Paszgea 12. IIpoposibHbIi U3rud.
Tema 30. ITonsatue 00 yCTOWYMBOM M HEYCTOHYMBOM paBHOBECHSIX cTepkHS. Kputmueckas cuia.
dopmyna Dusepa.



4.3. IlepeyeHb TeM JeKIUI.

No O0BeM, yac
u /1'1 Tembl JIeKIH I Popma o0yueHHs
OuHas OuHo-3a0uHas
Mogayas 1 -
Pa3nen 1. OcHOBHEBIE TOJIOKEHU S - -
1 Tema 1. Mcropust pa3BUTHS HAyKH O i i
CONPOTUBJICHUU MATEPUAJIOB.
Tema 2. Hayka o0 CONPOTHBIICHUN MAaT€pUAIIOB.
2. |OcHOBHBIC IOHATHUS U THIIOTE3bl. PacueTHas cxema. - -
Cuiibl BHEITHUE U BHYTpeHHUE. MeToJ1 CeYEHU.
3 Tema 3 [Tonsatue o neopManusix 1 HaAPSHKCHUH. i i
" Buasl gedopmanuii mepeMenieHusIxX CEUCHH.
Pasnen 2. 'eoMmeTpuyecKkue XapaKTepUCTUKH
MJIOCKHX CeYeHHI. ) )
Tema 4. CTaTH4ecKue MOMEHTHI IUIOIIA/IH.
4. |MoMeHTHI HHEPIHH IIOCKUX (HUryp. MOMEHTHI - -
MHEPLHUH OTHOCUTENIbHO MMAPAJLJIENIbHBIX OCEeH
Tema 5. MOMEHTBI HHEPIIUU TTPU IOBOPOTE
5 [KOOPAMHATHBIX ocell. [ 1aBHbIE OCH U TJIaBHBIE
" [MOMEHTHI HHepUHH. Paguyc u 3JUIMIIC HHEPLUH. ) )
MOMEHTBI COITPOTUBIICHHUSL.
Pa3znea 3. Pacrsiskenne u coxxarue. - 4
Tema 6. Hanpsoxenus u nedopmariuu. 3akoH ['yka.
6. Jlomyckaemoe HampspKeHUE. Y CIOBHE TPOYHOCTH U - 2
PKECTKOCTH.
Tewma 7. [Tonepeunas nepopmanus. Koagdunuent
7. [[lyaccona. Pacuer 6pyca ¢ ydueTom cOOCTBEHHOTO - 2
Beca. bpyc paBHOTO CONPOTUBIICHUS.
Pazgen 4. CtaTndyecku HeonmpeeJuMble
CTep:KHeBble CHCTEMBbI. i i
8 Tema 8. PacueT cratnyecku HEONIPENAETUMBIX i i
CUCTEM.
9 Tema 9. Onpeznenenue NepeMeIIeHn B CTaTUHYECKH i i
HEONpeAeTUMBIX CUCTEMAX.
Moayas 2 -
Pasznen S. OcCHOBBI TEOPUH HANIPAKEHHOTO U
1e)OPMHPOBAHHOIO COCTOSIHUSI. i i
10. [Tema 10. HampsikeHre B TOYKE TBEPAOTO TEJA. - -
11. [Tema 11. OnpeneneHue riaBHbIX HAMPSKEHUH. - -
12. [Tema 12. JIuneiiHoe HaNpsHKEHHOE COCTOSIHUE. - -
13. [Tema 13. IT;mockoe HATPSDKEHHOE COCTOSIHHE. - -
Pa3nes 6. Teopuu npo4HocTH. - -
14. [Tema 14. CocTostHue Bompoca. - -
15, Tema 15. 3akoHOMEpHOCTH 1eOPMHUPOBAHUS U i i
a3pylLIeHUs] MaTepuaa.
16. [Tema 16. Kitaccnueckue T€OpHH MPOYHOCTH. - -
17. [Tema 17. Teopus Mopa. - -
Pazjnen 7. CaBur. Cpe3. CmsiTue. - -
18. [Tema 18. JlonyckaeMble HaNpsKESHUS TIPU CIIBUTE. - -
19. [Tema 19. Cpe3 u cmaTHE. - -




20

Tema 20. Pacyer 3aK/I€IOYHBIX COSIMHEHHA.

21

Tema 21. Pacuer cBapHBIX COCTUHEHUN.

Pasnen 8. Kpyuenne.

22.

Tema 22. HanpsokeHust U gedopMaluu mpu
KpY4YeHHUH. Y CIOBUS IPOYHOCTH U KECTKOCTH MPHU
KpYUYEHUH.

23.

Tema 23. Pacder BajioB Ha IPOYHOCTH U )KECTKOCTh
NpU KPYyYCHHUH.

24,

Tema 24. PacyeT Ha IPOYHOCTD MIIMHIPUUYECKUX
BUHTOBBIX IPY’KUH.

Pa3jnen 9. [lonepeunsblii u3ruo.

25.

Tewma 25. [locTpoeHue 3110p MONEPEYHBIX CUIT U
M3ru0aroIMX MOMEHTOB.

26.

Tema 26. Pacuer Ha MPOYHOCTH U U3rHOE.

27.

Tema 27. ITosnHbBIN pacueT OaNOK HA MPOYHOCTH MIPH
n3ruoe.

28.

Tewma 28. O paunoHaJIbHOHN GopMme ceueHusl.

N Y

Paznen 10. Ci10:kHOe CONPOTHBJIEHHE.

29.

Tema 29. CoBMecTHOE NEUCTBUE KPYUCHHS U
n3ruba.

Pa3nes 11. IlpogonbHbliii H3rud.

30.

Tema 30. [TorsiTue 06 yCTOMYMBOM M
HEYCTOMYHMBOM PAaBHOBECUSIX CTEPIKHSI.
Kputnueckas cuiia. @opmyina Ditiepa.

Bcero
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4.4. IlepeyeHb TeM J1a0OPATOPHBIX padoT

He npenycmorpenst

4.5. IlepeyeHb TeM NPAKTHYECKHUX 3AHATHH

Tembl 1a0opaTopHBIX padoT

O0BeMm, yac

dopma o0yueHus

OYyHas

OuHO-3a04YHAas

Moayas 1

Pa3nen 1. OcHOBHEBIE MOJIOKEHU A

Tewma 1. Mctopus pasBuTHs HAYKH O
COIPOTUBIICHUH MAaTEpPUAIIOB.

Tema 2. Hayka o conpoTHBIEHUH MaTEpUAJIOB.
OcHOBHBIE IOHATHA U TUIIOTE3bl. PacueTHas cxema.
Cuiibl BHEIIHUE U BHYTpPEHHHE. MeTo/ CeueHHUi.

Tema 3. [TonsiTHe 0 qedopManusix U HANPSKEHUH.
Bunel nedopMaiiuii nepemMenieHusx ceueHui.

Pasnea 2. 'eomeTpuyecKkue XxapaKTepUCTHKH
IJIOCKUX CEYCHUI.

Tema 4. CtaTMueckre MOMEHTSHI IUIOIIAH.
MoOMEHTbI UHEPIIMH IIOCKUX GUryp. MomeHTbI
MHEPLUUU OTHOCUTEIIBHO NAPAJUICIIBbHBIX OCEH

Tema 5. MOMEHTBI MHEPLIMH IIPU ITIOBOPOTE
KOOPJIMHATHBIX OCel. | TaBHBIE OCH U IJIaBHBIE
MOMEHTBI MHEpLMU. Pasinyc U 3IIIIUIC HHEPLUH.
MOMEHTBI CONPOTUBIICHHUS.

Pa3znea 3. PacTsiskeHne U c:xaTue.

10




Tema 6. Hanpspkenus u negopmanuu. 3akon 'yka.

6. |[[lomyckaemoe HampspKeHHE. Y CJIOBHE IPOYHOCTH U 2
PKECTKOCTH.
Tema 7. [Tonepeunas nepopmanus. Koadgdunuenrt
7. [[lyaccona. Pacuer Opyca ¢ y4eToM COOCTBEHHOTO 2
Beca. bpyc paBHOro conpoTuBIIEHUS.
Pa3nes 4. CtaTuyecku HeonpeaeaumMble
CTep:KHeBbIe CHCTEMBI. )
8 Tema 8. PacueT cratnyecku HEONPEAETUMBIX i
CUCTEM.
9 Tema 9. OnpeneneHue NepeMeneHuil B CTaTUYECKU i
HEONpeAeMMBIX CUCTEMAX.
Moayas 2
Pasznen S. OCHOBBI TEOPUH HANIPAKEHHOTO U
nepopMHUPOBAHHOTO COCTOSIHUS. ]
10. [Tema 10. HampshkeHue B TOUKE TBEPOTO Tela. -
11. [Tema 11. OnpeneneHue rIaBHbIX HAIPSKECHUH. -
12. [Tema 12. JIuHeitHOE HANPSHKEHHOE COCTOSTHUE. -
13. [Tema 13. [Inockoe HaPs>KEHHOE COCTOSIHUE. -
Pa3nes 6. Teopuu npouHocTH. -
14. [Tema 14. CocTostHue Bompoca. -
15, Tema 15. 3akoHOMepHOCTH AeDOPMHUPOBAHUS U i
a3pylLIeHUs] MaTepuaa.
16. [Tema 16. Knaccuyeckue TeOpHH MPOYHOCTH. -
17. [Tema 17. Teopus Mopa. -
Pa3nen 7. CaBur. Cpes. CmsTue. -
18. [Tema 18. JlonyckaeMble HANPsKCHUS TIPU CIIBUTE. -
19. [Tema 19. Cpe3s u cMmsiTHE. -
20 [Tema 20. Pacyet 3aKJI€NOYHBIX COCTUHEHUH. -
21 [Tema 21. Pacder CBapHBIX COCAMHCHHIA. -
Pasnea 8. Kpyuenne. 4
Tema 22. Hanpsbkenus u nepopmanuu npu
22. [Kpy4yeHMHU. YCIIOBUS NPOYHOCTH U )KECTKOCTHU NMPHU 2
Kpy4YCHUHU.
23 Tema 23. Pacuer BaJIOB Ha IPOYHOCTH U KECTKOCTb 1
[P KPYICHHUHU.
o4, Tema 24. Pacder Ha MPOYHOCTH HMIIMHAPUIECKUX 1
BUHTOBBIX MPYKHH.
Pa3nea 9. [lonepeunsblii u3ruo. 4
25 Tema 25. [TocTpoeHne 3010p MONEPEUHBIX CUIT U 1
M3rnOaroIX MOMEHTOB.
26. [Tema 26. Pacuer Ha MPOYHOCTH MPH U3THOE. 1
27 Tema 27. [TonHbli pacuer 6aoK Ha MPOYHOCTD MIPH 1
" m3rube.
28. [Tema 28. O parmoHambHOM popme ceUeHHSI. 1
Pa3nen 10. Cji0:kHOE CONPOTHBJIEHHE. 2
29 Tema 29. CoBMeCTHOE NENCTBHE KPYUYEHUS U 5
" m3ruba.
Pasnen 11. IlpomosibHbIi M3ruod. 2
30 Tema 30. [Tonsitue 06 yCTOMYMBOM 1 2

HEYCTOWYNBOM PAaBHOBECHSIX CTEPIKHSL.
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Kputnueckast cuna. @opmyiia Diinepa.

Bcero - 16

4.6. Buabl caMoCTOATEIbHOM PadoOThI CTY/IEHTOB U NepeYyeHb Y4eOHo-
METOIMYECKOro obecnevyeHus 1JIs CAMOCTOSATEIbHOM PadoThl 00y4aAOIMXCS.

4.6.1. IloaroroBKa K ayUTOPHBIM 3aHATUIM

VYyeOnas qucruruiiia «ConpoTHBICHUE MaTepHAaiOBy Ba)kHas OOIIEUH)KEHEpHas HayKa.
be3 dbynmamMeHTanbHBIX 3HAHWNA B 3TOW 00JaCTH HEBO3MOXKHO CO3JAHHME PA3IUYHBIX MAIIHH U
MHXEHEPHO-TEXHUUYECKUX coopykeHUH. Ocoboe MeCTo mpH U3YUYEHHH TUCIUILIMHBI OTBOJIUTCS
ayJIMTOPHBIM 3aHSATUSM. AYIUTOPHBIC 3aHITHS MPOBOIATCS B BHJE JCKIUH U JTA0OPATOPHBIX
3aHATUHN - 3T0 BakHewie GopMbl 00ydeHUs CTyAeHTOB. [IpoBOATCS ¢ 1eNbI0 3aKpEeIUIeHUs U
yrayOaeHus] 3HaHUW MO0 JUCHUIUIMHE. B X0je JIeKnuid pacKphIBAarOTCS OCHOBHBIE BOIPOCHI B
paMKax paccMaTpHBaeMOW TEeMbl, JENAIOTCS aKLEHThl Ha HamOoJee CIO0XHBbIE U MHTEPECHbBIC
MOJIOKEHUSI HW3Y4aeMOTo MaTepHuayia, KOTOpble MJOJKHBI OBITh TPUHATHI CTYJIEHTaMH BO
BHHUMaHue. MartepHualibl JISKIUH SIBISIFOTCSI OCHOBOM JIJ1s1 HOJTOTOBKHU CTYJIeHTa K J1a00paTOpHBIM
3aHSTHUSAM.

IIpu noaroroBke K J1a0OPATOPHBIM 3aHSATUAM CTYAEHT J0OJI/KEH:

-U3y4YUTh PEKOMEHIYEMYIO JTUTEPATYPY;
-IIPOCMOTPETH CAMOCTOSITENILHO JIOMOTHUTENBHYIO JINTEPATypy M0 U3ydaeMol TeMe;
-3HaTh BOIPOCHI, MIPEAYCMOTPEHHBIE TUIAHOM JabOpPaTOPHOTO 3aHATUS W MPUHUMATh AKTUBHOE
y4acTue B UX 00CYKICHUH;
-0e3 3aTpyIHEeHUs OTBEUYATh 110 TECTAM, IIPEIaraeMbIM K KaXKJI0l TeMe.

OcCHOBHOIl 1HeJBI0 JIA0OPATOPHBIX 3aHATHH  SABJSETCH  SKCIEPUMEHTAJIBHO-
TEOPETHUECKOE HW3YUYECHHE  MEXAHMYECKUX XapaKTEPUCTHK pPa3IUYHBIX MaTepuaioB, HX
COTMpOTHUBIIEHUE AePOpMALIUIM U PA3PYIICHHUIO.

4.6.2. IlepevyeHb TeM KypCOBBIX padoT (MPoeKTOB)
«He mipeaycMoTpeHbI»)

4.6.3. Ilepeuyennb Tem pedepaToB, pacueTHO-rpaguuecKux padoT U HHBIX BHI0B
HHIUBHAYAJIbHBIX padoT

Temsbl pacuéTHO-Tpaduueckux pador

Tewma 2. [leHTpanbHOE pacTs>KEHHUE-CKATHE.

Tema 3. Kpyuenue.

1

2.

3. Tewma 4. TInockuii (mpsimoii) u3rud Gpyca.

4 Tewma 5. [Tmockuii (ipsiMoit) u3rud Opyca ¢ KpydeHHEM.

12



4.6.4. IlepeyeHb TeM M Y4eOHO-METOAMYECKOI0 o0ecredyeHUs IJIsl CAMOCTOSITeIbHOM

padoThI 00y4arOmIUXCs

O0BEéM yacoB

Ne | Tema camocTosATeNbHOI ¢dopma oOyueHus
Y4ebHO-MeToIn4ecKoe obecreueHne
/1 paboThl
ounas | aouHast | O o
3a04Has
Pasnen 1. OCHOBHBIE IMOJIOKEHUA 10 16
1. | Tema l. Uctopus 1. EBctokoB B.A. ConporuBiieHue
pa3BUTHUS HAYKH O MaTepuasoB.Y4eOHO-METOANUECKOe
CONPOTUBIICHUU nocobue (Yacts 1-51)/EBcrokoB B.A.,
MaTEPHAIIOB. bormanos E.B., Oscuenko I'.M.,
Tema 2. Hayxka o Crapouyk T.A. - Jlyranck: ['OY
CONPOTUBIICHUH JIHP JIHAY, 2022. - 76 c.
MaTepHUaoB. 2. EncrokoB B.A. Conporusienue
OCHOBHBIE MOHATHSA U | MaTEpHAIIOB. Y 4€0HO-METOIMIECKOE
runoressl. PacuetHas | moco6ue (Yacts 2-1)/EBcrokos B.A.,
cxema. Cuibl borpanos E.B., OBcuenko .M., -
BHCIIHUC U Crapomyk T.A. - JIyranck: 'OY
BHyTpeHHHUE. Meron JIHP JIHAY, 2022. - 80 c.
CEUEHUH.
Tewma 3 [lonsarue o
nedopmanusax u
HanpsDKeHUuU. Buabl
nedopmaruit
nepeMenIeHHUIX
CEYCHUN.
2. Pasnen 2. 'eomeTpuyeckne XapaKTePpUCTHKH IVIOCKHUX
ceyeHuit 10 16 -
3. | Tema 4. Cratuueckue | 1. EBcrokoB B.A. Conporusienue
MOMEHTHI IUIOIAAHU. | MaTepuayoB. Y 4eOHO-METOINYECKOE
Mowmentsl uaepuun | moco6ue (Yacts 1-51)/EBciokoB B.A.,
TUIOCKUX UTYD. borganos E.B., OBcuenko I'.'M., -
MoMeHTEI HHEPIUH Crapomyk T.A. - JIyranck: I'OY
OTHOCHUTEIBEHO JIHP JIHAY, 2022. - 76 c.
HapajiebHbIX OCEH 2. EscrokoB B.A. Conporusienue
Tema 5. MomeHnThI MaTepHaoB. Y 4eOHO-METOANIECKOe
UHEPLUU IIPH nocodbue (Yactp 2-51)/EBcrokoB B.A.,
IIOBOPOTE bornmanos E.B., OBcuenko .M.,
KOOPJMHATHBIX OCEH. Crapomyk T.A. - JIyranck: ['OY
I'naBHEIC OCH 1 JIHP JIHAY, 2022. - 80 c.
TJIaBHBIE MOMEHTBI
uHepuuu. Paguyc u
AIUTUIIC UHEPIIHH.
MoMeHTBI
COTNPOTHBJICHHUSI.
4.
Paznea 3. PacTsaskeHHne U c:KaTHe 10 16 -
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Tema 6. HanpspxkeHus
u aedopmanuu. 3aKoH
I'yka. lonyckaemoe
HaIpsKEHUE.
YcioBue NpoYHOCTH U
KECTKOCTH.

Tema 7. [lonepeunas
nedopMarius.
Koadduument
Ilyaccona. Pacuer
Opyca ¢ yueTom
cOoOCTBEHHOI0 Beca.
bpyc paBroro
COINPOTUBJICHUSL.

1. EBcrokoB B.A. Conporusienue
MaTepuasoB.Y4eOHO-METOANYECKOe
nocobue (Yacts 1-51)/EBcrokoB B.A.,

bormanos E.B., Oscuenko I'.M.,

Crapomyk T.A. - Jlyranck: 'OY

JIHP JIHAY, 2022. - 76 c.

2. EBctokoB B.A. ConporuBiienue
MaTepuasoB.Y4eOHO-METOANUECKOe
nocobue (Yacts 2-51)/EBciokoB B.A.,

bormanos E.B., Oscuenko I'.M.,

Crapomyk T.A. - Jlyranck: 'OY

JIHP JIHAY, 2022. - 80 c.

Pasnen 4. Ctatuyecku HeonpeaeJuMble CTepKHEBbIE

CUCTEMBbI 10 16
Tema 8. Pacuer 1. EcrokoB B.A. ConpoTtusienue
CTaTHYECKU MaTepuasoB. Y 4eOHO-METOANUECKOE
HEOIpeAeTUMBIX nocobue (Yacts 1-s)/EBciokoB B.A.,
CUCTEM. bormanos E.B., OBcuenko I'.M.,
Tema 9. Onpenenenne | Crapouryk T.A. - Jlyranck: TOY
nepeMeIleHui B JIHP JIHAY, 2022. - 76 c.
CTaTUYECKHU 2. EBctokoB B.A. ConporuBiienue
HEOTpeAeTUMBIX MaTepuasoB.Y4eOHO-METOANUECKOE
CHUCTEMax. nocobue (Yactp 2-51)/EBcrokoB B.A.,
bornanos E.B., Oscuenko I'.M.,
Crapomyk T.A. - Jlyranck: 'OY
JIHP JIHAY, 2022. - 80 c.
Pa3zpnen S. OCHOBBI TEOPUHM HANIPSKEHHOI0 U
Ae(OpMHPOBAHHOIO COCTOSTHUS. 10 16
Tema 10. 1. EBcrokoB B.A. Conporusienue
Hampspkenue B Touke | MaTepuaioB. Y 4eOHO-METOAMUECKOE
TBEPJOTO Tea. nocobue (Yactp 1-51)/EBcrokoB B.A.,
Tema 11. bormanos E.B., Oscuenko I'.M.,
Onpenenenue Crapomyk T.A. - Jlyranck: 'OY
TJIaBHBIX JIHP JIHAY, 2022. - 76 c.
HaIpsOKCHUN. 2. EscrokoB B.A. Conporusienue
Tema 12. JIunelinoe MaTepuaioB.Y4eOHO-METOINUECKOE
HaIPsSKEHHOE nocodue (Yacts 2-s1)/EBciokoB B.A.,
COCTOSIHHE. bormanos E.B., Oscuenko I'.M.,
Tema 13. ITnockoe Crapomyk T.A. - JIyranck: ['OY
HaNpPsSHKEHHOE JIHP JIHAY, 2022. - 80 c.
COCTOSIHHE.
Paspnen 6. Teopun npoyHocTH. 10 16
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Tema 14. Cocrosinue
BOIpOCa.

Tema 15.
3aKOHOMEPHOCTH
nedhopMUPOBAHUS U
pa3pyuieHus
MaTepuaia.

Tewma 16.
Kitaccnueckue reopun
MPOYHOCTH.

Tema 17. Teopus

1. EBcrokoB B.A. Conporusienue
MaTepuasoB.Y4eOHO-METOANYECKOe
nocobue (Yacts 1-51)/EBcrokoB B.A.,

bormanos E.B., Oscuenko I'.M.,

Crapomyk T.A. - Jlyranck: 'OY

JIHP JIHAY, 2022. - 76 c.

2. EBctokoB B.A. ConporuBiienue
MaTepuasoB.Y4eOHO-METOANUECKOe
nocobue (Yacts 2-51)/EBciokoB B.A.,

bormanos E.B., Oscuenko I'.M.,

Crapomyk T.A. - Jlyranck: 'OY

Mopa. JIHP JIHAY, 2022. - 80 c.
Pazgea 7. CaBur. Cpe3. CmsTue 10 16
Tema 18. 1. EBcrokoB B.A. ConpoTtusienue
Jonyckaembie MaTepuasoB.Y4eOHO-METOANUECKOE
HaNpsDKEHUs IpU nocobue (Yacts 1-s1)/EBciokoB B.A.,
CIBHIE. bormanos E.B., Oscuenko I'.M.,
Tema 19. Cpe3z u Crapomyk T.A. - JIyranck: ['OY
CMSTHE. JIHP JIHAY, 2022. - 76 c.
2. EscrokoB B.A. Conporusienue
MaTepuasoB.Y4eOHO-METOANUECKOE
nocobue (Yacts 2-51)/EBcrokoB B.A.,
bormanos E.B., Oscuenko I'.M.,
Crapomyk T.A. - JIyranck: ['OY
JIHP JIHAY, 2022. - 80 c.
Paznen 8. Kpyuenue 10 16
Tewma 22. 1. EBctokoB B.A. ConpoTtuBneHue
Hanpsixenus u MaTepHaoB. Y 4eOHO-MEeTOANYECKOe
nedopMauu npu nocobue (Yacte 1-s1)/EBcrokoB B.A.,
Kpy4ECHHUH. Y CIOBUSA bornanos E.B., Oscuenko I''M.,
MIPOYHOCTH U Crapomiyk T.A. - JIyranck: [OY
JKECTKOCTU IIPU JIHP JIHAY, 2022. - 76 c.
Kpy4CHHH. 2. EncrokoB B.A. Conporusienue
Tema 23. Pacuer MaTepHaoB. Y 4eOHO-MEeTOANYECKOe
BaJIOB Ha MPOYHOCTH U | mocodue (Yacts 2-51)/EBciokoB B.A.,
JKECTKOCTD IPU bornmanos E.B., Oscuenko I'.M.,
Kpy4YCHHH. Crapomyk T.A. - JIyranck: [OY
Tema 24. Pacuer Ha JIHP JIHAY, 2022. - 80 c.
MPOYHOCTH
LWIMHIPUYECKHUX
BUHTOBBIX MPY>KHH.
Pa3nen 9. llonepevnsblii n3rud. 10 16
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Tema 25. ITocTpoenue
SMIOP TMOMEPEYHBIX
CHJI ¥ U3THOAIOIINX
MOMEHTOB.

Tema 26. Pacuet Ha
MPOYHOCTH TIPU
n3ruoe.

Tema 27. IlomHbIi
pacuet 6ajok Ha
POYHOCTH TIPU
n3ruoe.

Tema 28. O
paroHanbHOU (hopme
CeUYEeHHs.

1. EBcrokoB B.A. Conporusienue
MaTepuasoB.Y4eOHO-METOANYECKOe
nocobue (Yacts 1-51)/EBcrokoB B.A.,

bormanos E.B., Oscuenko I'.M.,

Crapomyk T.A. - Jlyranck: 'OY

JIHP JIHAY, 2022. - 76 c.

2. EBctokoB B.A. ConporuBiienue
MaTepuasoB.Y4eOHO-METOANUECKOe
nocobue (Yacts 2-51)/EBciokoB B.A.,

bormanos E.B., Oscuenko I'.M.,

Crapomyk T.A. - Jlyranck: 'OY

JIHP JIHAY, 2022. - 80 c.

Pazpnen 10. Ci10:kHO€ CONPOTHBJIEHHE.

11 18

Tema 29. CoBmectHoe | 1. EBcrokoB B.A. Conporusnenue
NEICTBUE KPYYEHUS U | MaTepuasoB. Y 4eOHO-METOANUECKOe
u3ruoa. nocobue (Yacts 1-s1)/EBcrokoB B.A.,
Pasnen 11. bormanos E.B., Oscuenko I'.M.,
[IpononbHBIM U3rHob. Crapomyk T.A. - JIyranck: ['OY
Tema 30. ITonsatue 06 JIHP JIHAY, 2022. - 76 c.
YCTOMYHMBOM H 2. EscrokoB B.A. Conporusienue
HEYCTONYHMBOM MaTepuasoB.Y4eOHO-METOANUECKOE
paBHOBECHSIX nocobue (Yacts 2-51)/EBcrokoB B.A.,
CTEpPIKHS. bormanos E.B., OBcuenko I'.M.,
Kputnueckas cuna. Crapomyk T.A. - JIyranck: [OY
®opmyna Dinepa. JIHP JIHAY, 2022. - 80 c.

Bcero 101 162

4.6.5. Jlpyrue BubI CAMOCTOSITE/ILHOMH PadOTHI CTYAEHTOB.

He npexycmorpeHst

4.7. IlepeyeHb TeM H BU/I0B 3aHSTHH, IPOBOJAMMbIX B HHTePAKTUBHOI dopme

He npenycmorpeHst
5. ®OH/I OLIEHOYHBIX CPEACTB IJIfl TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM
aTTecTaluu

[TonmHoe omnucanue (OHIA OIEHOYHBIX CpPEACTB Ui TEKYHIero KOHTPOJIS H
MPOMEXYTOUHOM  aTTecTanuu OOyyarolmuxcs C TIepeYHeM KOMIIETEHUUH, ONHMCaHUEM
MIOKa3aTeJle M KPUTEPUEB OLCHUBAHUS KOMIIETEHIMH, IIKaJl OLICHUBAHMS, THUIIOBBIE
KOHTPOJIbHBIE 3aJJaHUsI M METOJMYECKHE MaTepHalibl MPEACTAaBIEHBI B IPHJIOKEHUHU K HACTOSIIIEN
IIporpamme.

6. YueOHO-MeTOANYECKOE O0eceueHre TUCIUIITINHBI

6.1. Pexomenayemas iureparypa
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6.1.1. OcHoBHasI JIUTEpaTYypa

No /i ABTOp, Ha3BaHUE, MECTO M3AHUS, U3/1-BO, TOJ U3/IaHUs, KOJITMYECTBO Komn-Bo 7K3.
- CTpaHUIL B 06101
bensie A.H. ConporuBieHue MatepuanoB: yueOHoe mocodue s
1. [cTyZneHTOB BHICIINX yUeOHBIX 3aBe/IEHUH, 00yJaonixcs 0 HAPaBICHHUIO 30

«Arpoumkenepusi»/A.H. benses, B.B. lllepenexun. — 2013,

Bomemup A.C. ConpoTrBieHIE MaTEPHUATIOB: YUeOHHK ISl CTYIEHTOB
BRICITNX yueOHbIX 3aBeneHuii/A.C. Bonemup, HO.I1. I'puropres, A.U. 2
CrankeBny. — 2007.

EscrokoB B.A., bormanos E.B., Oscuenxo I'.M., Crapomyk T.A.
COnpOTHBIICHHE MaTepHajoB. YUeOHO-METOAMYECKOE IIOCOOME IS
BHITIOJTHEHUST pacyeTHO-Tpaduyeckux pador (Yacte 1-s1). — Jlyranck: TOY 10
JTHP JIHAY, 2022. — 76 c.

EscrokoB B.A., bormanoB E.B., Oscuenko I'.M., Crapomyk T.A.

ColmpoTHBIICHHE MAaTepHajoB. YUeOHO-METOAMYECKOE TMOocoOHe Ui
10
BRITTOJTHEHUST pacdeTHO-Tpadudeckux pabot (Yacts 2-1). — Jlyranck: 'OY

JTHP JIHAY, 2022. — 80 c.

6.1.2. lonosiHUTEIbHAS JIUTEPATYpa

Ne i/t

ABTOp, Ha3BaHNE, MECTO U3AHUSA, U3/-BO, TNl U3JAHUS, KOJIHMYECTBO CTPAHHUII

EBciokoB B.A. KoHcnekr nekuuil ¢ mnpuMepaMud THUIMYHBIX pacdyeToB. Y4yeOHO-
MeToanaeckoe mocodue. Yacts |1, — JIyranck: OV JIHP JIHAY, 2023. — 80 c.

EBciokoB B.A. KoHcrekr nekuuil ¢ mnpuMmepaMd THIMYHBIX pPacyeToB. YueOHO-
MeTonuueckoe mocooue. Yacte Il. — Jlyranck: 'OY JIHP JIHAY, 2023. — 88 c.

6.1.3. [lepuoguyeckue U3IaHUSA

He npenycmotpeHnst
6.1.4. MeToauyeckne yKazanus Uil 00y4AKIIHUXCS 10 OCBOCHHUIO TUCHHUILINHBI

Ne i/

ABTOp, HA3BaHUE, MECTO U3IaHUs1, H31-BO, TO/I M3AAHH S, KOJIMYECTBO CTPAHMI

EBcrokoB B.A., bornanos E.B., Oscuenko I'."M., Crapomyk T.A. ConpotuBienue
MaTepHaoB. Y4eOHO-METOINYECKOE TOCOOHE ISl BBIITOJHEHHS pacyeTHO-TpauIecKux
pabot (Yacte 1-51). — JIyranck: [OY JIHP JIHAY, 2022. — 76 c.

EBcrokoB B.A., bornanos E.B., Oscuenko I'."M., Crapomyk T.A. ConpotuBienue
MaTepHaoB. Y4eOHO-METOINYECKOE TOCOOHE ISl BBIITOJHEHHS pacyeTHO-TpahuIecKux
pabot (Yactp 2-51). — JIyranck: [OY JIHP JIHAY, 2022. — 80 c.

EBcrokoB B.A. KoHcriekT Jiek1iuii ¢ mpuMepaMu TUIIMYHBIX PAcYeToB. Y 4eOHO-
Metoanuyeckoe nocodue. Yacts |. — Jlyranck: 'OY JIHP JIHAY, 2023. — 80 c.

EBciokoB B.A. KoHcnekT nekiuii ¢ mpuMepaMu TUIIMYHBIX pacdeToB. YueOHO-
meroanyeckoe nocobue. Yacts Il. — JIyranck: [OY JIHP JIHAY, 2023. — 88 c.
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6.2. Ilepeyenn pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOI ceTH

«uTepHeT» (nasee - ceTb «AHTEepHET»), HEOOXOAUMBIX /IJISl OCBOCHUS JUCIHUNJIMHBI

Ne i/t

Hazpanue nuHTepHeT-pecypcea, aipec U pexkuM J0CTyna

1.

Bukureaus — cBOOOHAS SHIUKIIONeAus. [DnekTporHbIi pecype]. URL:
https://ru.wikipedia.org/wiki (gara obparenus: 20.08.2022).

DenepanbHbiil moptan «Poccuiickoe o0pazoBanue». [ IIEKTPOHHBIN pecypc].

2 URL: https://www.edu.ru/ (mata oopamenus: 20.04.2023).
3 [1H(popmanmonHas cuctema « EnnHoe 0KHO J0CcTyma K 00pa3oBaTeIbHBIM pecypcamy.
" [Dnexrponnsiii pecype]. URL: http://window.edu.ru/ (zata o6pamienus: 20.04.2023).
4. (DenepanbHblii HEHTP HHOPMAIIMOHHO-00pa3oBaTeabHBIX pecypcos — http://fcior.edu.ru/
5 [D11eKTPOHHO-OMOINOTEYHAs CUCTEMA « Y HUBEPCUTETCKasi OMOIMOTEKa OHTIAH.
" [@aexrponnsiii pecype]. URL: https://biblioclub.ru/ (nata o6pamenwus: 20.04.2023).
6 Hayunast snexTpoHHas 6ubianoreka «e-Library». [DnekTponHslit pecypc].

URL.: https://elibrary.ru/ (nata oopamienus: 20.04.2023).

6.3. CpencrBa ob0ecrieueHusi OCBOECHUS M CIUILIMHBI.
6.3.1. KomnbrorepHbie 00y4yaomme 1 KOHTPOJIMPYOLIHe NPOrpaMMbl

Ne | Bug yueOHoro | HammeHoBaHUE mporpaMMHOTO PYHKIM TPOrPaMMHOTo o0ecnedeHus
/1 3aHATHS obOecrieueHUst MOZETUPY
KOHTPOIIb oOyyaroras
foras
1. Jlexuun Open Office 2010 Std + + +
MOODLE
2. | Ipaktuueckue [Open Office 2010 Std. + + +
MOODLE
6.3.2. Ayauo - 1 BH/1e0nocoous
Ne i/ Bug mocobus HaumenoBanue
1. BHUICO Jlexnuu Treraunaa K.A
2. BHUIEO Jlexnun. Maxkeesa C.A.
3. BUJIEO iISopromat
4, BHJIEO BBenenue B cCOpoTUBIEHUE MaTEPHATIOB

6.3.3. KomnbloTepHble mpe3eHTALMN Y4eOHBIX KYPCOB.

He npenycmotpeHnst
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https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

7. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIst
OCyIIIeCTBJIEHUSI 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

HaumenoBanue o60opyaoBaH-
No | HBIX yueOHBIX KAOMHETOB, [TepeueHb OCHOBHOTO 00OPYIOBaHUS, IPUOOPOB U
/1 | OOBEKTOB ISl MPOBEICHUS MaTepuaioB
3aHATHI
1 Jlekimonnas ayauropus 3c-| Crom — 14 T, ctymes — 28 mt, gocka — lmr, Tpubyna -1 mir,
304 PELUPKYIATOP

8. Me:xkaucuuniIuHapHbie CBSI3H
IIporoxoa
COrJIacoBaHus padoyeil MpPOrpaMmbl ¢ APYrUMHU TUCHUNIINHAMM

[Ipennoxenus 06

Hanmenosanue WU3MEHEHUSIX B paboueit
JMCIUTLINHBI, Kadenpa, ¢ xoropoit MporpaMme.

C KOTOpoOi MIPOBOJIMJIOCH COTJIACOBAHUE 3akiroueHne 00 UTorax
MPOBOAMIIOCH COTJIacCOBaHUs
COTJIaCOBaHUE
Maremarika Kadenpa nadopMaIioHHBIX TEXHOJIOTHIA COTTIACOBAHO

MaT€MAaTHKH U (1)I/I3I/IKI/I

Kadenpa nadopmaiiioHHbIX TEXHOIOTHIA

dusuka COrJIaCOBAHO
MaTeMaTUKu U (PU3UKH
Kadenpa conporuBieHns MaTepuaioB U
Teopernueckas enp 1Y ! P COLTIACOBAHO
MEXaHHUKa TEOPETUYECKON MEXaHUKH
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JIuer usmMeHenn padoyei nporpamMmbl

IMpunoxenune Ne 1

Howmep
HU3MCHCHUA

Howmep
POTOKOJIA
3acenaHus

kadenps! u gara

CrtpaHuusl c
HU3MEHEHUSAMHU

[Iepeuenb OTKOppEK-
THUPOBAHHBIX TyHKTOB

[Tonmucek 3aBe-
Y FOIIIETO
kadenpou
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IIpunoxenne 2

JIneT nepuoanyecKux nNpoBepoxk padoyeil NporpaMmbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 10IKHOCTD,

JlaTa

[ToTpebHOCTH B
KOPPEKTUPOBKE

[lepeuenp MyHKTOB, CTP.,
pasaenoB, TPEOYOIIUX
W3MEHEHNH
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Ipunaoxenne 3

MHUHUCTEPCTBO CEJIbCKOI'O XO35IliICTBA POCCUIICKOMN ®EJEPALIUU
®EJIEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE OBPA30BATEJILHOE
YYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
«JIYTAHCKHUHA I'OCYJAPCTBEHHBIN AT'PAPHBINA YHUBEPCUTET

MUMEHH K.E. BOPOILINJIOBA»

®OH/I OHEHOYHbIX CPEACTB

1o JucuuIuinie (Moayito) «ConpoTUBIEHUE MAaTEPUATIOB)
Hampasnenune moarorosku: 08.03.01. «CTtpouTenbcTBO»
npod b CenbCKOX03IHCTBEHHOE CTPOUTENHCTBO"

YpoBeHb nmpodeccuoHaIbHOTO 00pa3oBaHus: OakagaBpuaT

I'ox Hauama moarorosku: 2024

Jlyranck - 2024
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1. IEPEYEHb KOMIETEHIINA, COOTHECEHHBIX C UTHIAUKATOPAMM JOCTUKEHUSA KOMIIETEHIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B TPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBbI

Kon ®opmynupo | MuaukaTopsl Oram [InanupyemMsble pe3yabTaThl HammenoBanne momyseii v (Uim) HaumenoBanue
KOHTPO- BKa JIOCTIKeHUA | (YpOBEHB) o0yueHus pa3zienoB AUCUUIUIMHBI OLIGHOYHOTO CPEICTBA
JUPYEMO | KOHTPOJHPY | KOMIETEHLIMU | OCBOEHUS Texymmii | IIpomexyTou

" eMoi KOMIIETEH KOHTPOJIb Has
KOMIIETE | KOMIIETCHLH LUH aTTecTalus
HIMU u
OIIK - 1 | Cnocoben OIIK - 1.6 IlepBriii | 3HaTB: MEXaHUYECKHE Mopayas 1. «OcHOBH pacueTa Ha TecTbl OK3aMeH
pemars Pemenue aTar CBOMCTBA U XapaKTEPUCTUKH | MPOYHOCT M )KECTKOCTH ITPU MPOCTHIX 3aKpBITOTO
MIPUKJIATHBIC HWHXXCHCPHBIX (HOPOFOBH MaTEeprajIoB U METOOUKY HX BUIAX .He(bOpMa]—U/H/I» TUIIA
3a1a4u 3ajadc if ypoBeHb) | OIpe /e eHUs; TEOPHIO Mopuy:b 2. «OCHOBBI pacueTa Ha
crpoutensao | TPAMCHCHHEM pacdeTa TeOMCTPHICCKUX IIPOYHOCTD, JKECTKOCTh ¥ YCTOWYMBOCTh
it oTpacnu, MATEMaTHICCK XapaKTCPHCTHK MIIOCKHX NP CJI0KHBIX BHIAX Je(OpMAaLIUID
oro armapara [IOTIEPEYHBIX CEUEHUH
UCIIOJNIB3YSI .
BEKTOPHOMH OpycheB.
Teoprro u anredpsl,
METOABI AHATUTUYECKO
bynnamenta | i reomerpun.
JHHBIX HAYK
Bropoii | YMers: onpenensTs Mopayas 1. «OcHOBHI pacueTa Ha TecTbl OK3aMeH
oTarl BHYTPCHHUC CUJIOBBIC IIPOYHOCTH M JKECTKOCTH MPHU MPOCTHIX OTKPBITOI'O
(HpOZLBVHHy (akTopsl npu gepopMaluu | gymax nedopMaIIm» THIA
TBIH PaCTsDKCHUA U CkaTha - Moayanb 2. «OCHOBBI pacyeTa Ha (Bompock
YPOBEHE) | 31eMEHTOB KOHCTPYKIIMi 1 MIPOYHOCTH, JKECTKOCTb M YCTOHYHUBOCTH AT
CTPOHTE HX SIIOPBL, MIPH CJIOKHBIX BUJIAX AedopMarumy onpoca)
BBIOMpATH MaTepHal
JleTaneil B 3aBUCUMOCTH OT
XapakTepa HarpyXeHus u
YCIIOBUH 3KCIUTyaTalluu
MaIlIlH;




Kon ®opmynupo | Muauxatopsl Otan [InanupyeMsle pe3yabTaThl HaumenoBanue monyneit u (1im) Hanmenosanue
KOHTpO- BKa JIOoCTIKeHUA | (YpOBEHB) o0yueHus Pa3aeNoB AUCIUIUIAHEL OLICHOYHOTO CPEACTBA
JIUPYEMO | KOHTPONHUPY | KOMIETEHUUHU | OCBOCHHS Texymmuii | IIpomexytou

71 eMou KOMIIETEH KOHTPOJIb Has
KOMIIETE | KOMIIETCHIN 1045071 aTTecTaus
HIIUH u
Tpernii | Umers HaBbIKH: BaajgeHuss | Moayasb 1. «OcHOBHI pacueTa Ha
oTall METOAMKOM pacuera IPOYHOCTH 1 )KECTKOCTH ITPU MPOCTBIX

(BBICOKMH | CTATHYECKH ONPEJCINMBIX H | ppax medOpMariii [Ipaktnuec | Ox3ameH

YPOBEHB) | CTATHHECKH Mony.sb 2. «OCHOBBI pacueTa Ha Kue
Heonpez[enmimx IIPOYHOCTB, JKECTKOCTH M YCTONYUBOCTh 3a/laHus
KOHCTPYKIMH; MCTOAaMH TIPU CJIOKHBIX BUIAX JePopMaLm)
9KCIIEPUMEHTAIBHOTO

ONpeeICHYs HAPSYKEHUN
u aedopmanuii B AeTasix
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2. OIIMCAHUE MMOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUS KOMITIETEHITA HA
PA3JIMYHBIX 3TAHAX UX @POPMUPOBAHNSA, OIMCAHUE HIKAJI ONEHUBAHUSA

Ne | Haumeno | Kpatkas [Ipencrasne | Kputepuun onieHuBaHuUs [kana
n/ | BaHWE XapaKTePUCTHKA HUE OIICHUBaHUS
I | OIICHOYH | OIIEHOYHOI'O CPEACTBA | OIICHOYHOTO
oro CpelacTBa B
CpeIcTBa dhonme
3auer Cucrema TecToBbIC B tecre Brimonneno 90-100%
1. | Tecr CTaHJIapTU3UPOBAHHBI | 3aJJaHUS 3aJlaHAN
X 3aJlaHui, B Tecte BhimonHeHO Oosiee 75- | «3auTeHO»
T03BOJIAIONIAS 89% 3aganuii
HU3MEPUTH YPOBEHBb B tecre Beimonneno 60-74%
3HAHUM. 3aJ]aHUuN
B TecTe BbINOIHEHO MEHEE
60% 3amanmit
Bonbias wacts onpenenennii | «HezaureHo»
HE TIpeJICTaBlIeHa, THOO0
npezcTaBiIeHa ¢ TPYObIMH
OINMOKAMH.
2. | Ompoc ®dopma pabdoTHI, Bompocer k| [IpogemoHCTpHpOBaHEI
KOTOpasi IO3BOJISET orpocy MIpeAIoiaraeMble OTBETHI;
OILICHUTh KPYro30p, MIPABHJILHO HCIIOJIB30BaH
YMCHHE JIOTHYECKU ITOPUTM 00OCHOBAHUM BO «3a4TeHo»
MTOCTPOUTH OTBET, BpeMSI pacCyKICHUM; €CTh
YMEHHE JIOTUKA PacCyKJACHUM.
MIPOJICMOHCTPUPOBAThH [IponeMoHCTpUPOBaHEI
MOHOJIOTHYECKYIO MIpearoiaraeMble OTBETHI;
peyb 1 MHbBIE €CTh JIOTHUKA PacCyKICHUN, HO
KOMMYHHKATHBHBIC HETOYHO UCTIOJIb30BaH «3a4TeHo»
HAaBBIKU. Y CTHBIN ITOPUTM 00OCHOBaHHH BO
orpoc obnamaer BpeMsI pacCyKICHUN U HE BCE
OOIBIIUMU OTBETHI MTOJIHEIE.
BO3MOXKHOCTSIMH [IpoaeMoHCTpUPOBAHBI
BOCITHTATEIHLHOTO MIpearoiaraeMble OTBETHI, HO
BO3JIEHCTBHS, HEMPaBIWIHLHO UCIIOIB30BaH
Cco3/iaBas yCJIOBUA ITOPUTM 00OCHOBaHHH BO «3a4yTeHo»
Ut He(hOpMaTBHOTO BpeMsl pacCy K ICHUM;
0OIIeHUSI. OTCYTCTBYET JIOTHKA
paccyKJe€HUii; OTBETHI HE
TIOJIHBIC.
OTBeTHI HE MPEICTABICHEI. «He3autenoy»
3. | Ilpaktnu | HampaBneno Ha [Ipaktuueck | IlpogemoHcTpupoBano
eCKHe OBJIAJICHUE METOJIAMU | pe 3alaHus | CBOOOJHOE BJIaJICHHE
saganus | ¥ MCTOAHKaMU podheCcCHOHANTBHO-
M3yHaeMOH MOHSTUITHBIM aIrapaTom,
aueuumnHeL. Jins BJIaJICHUE METOJaMH U
PCLICHIA METOAUKAMH JUCITUIUTHHEL. «3a4TeHO»
npeaaracTcs PeInTh
KOHKpETHOE 3a1aHHe [TokazaHbI CITOCOOHOCTH
(cuTyanuio) 63 CaMOCTOSITEITLHOTO )
NpHMeEHEHHs MBIIIICHHS, TBOPUYECKOH
MATEMATHIECKIX AKTUBHOCTU. 3aJaHNe
BBITIOJTHEHO B TIOJTHOM O0BEME.




Hanmeno
BaHHE
OILICHOYH
oro
CpelcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOI'O CPEICTBA

[Ipencrasne
HUe
OLIEHOYHOT O
CpeicTBa B
honme

Kpurepun onennBanus

IIIxana
OLIEHWBaHUS

pacueToB.

IIponeMoHcTpUpOBaHO
BIIQJICHHUE TIPOPECCHOHATBEHO-
MOHSATUHHBIM aNIAPaTOM, IPU
NPUMEHEHUN METOJIOB U
METOAUK AUCLUILIAHBI
HE3HAYUTEIbHbIE HETOYHOCTH,
ITOKa3aHbl CIOCOOHOCTH
CaMOCTOATEIIBHOTO
MBIIICHUS, TBOPYECKON
aKTHBHOCTU. 3aJlaHue
BBITIOJTHEHO B TIOJTHOM 00beMe,
HO C HEKOTOPBIMHU
HETOYHOCTSIMU.

«3adreHo»

IIponemoHcTpUpOBaHO
BIIaICHHE TIPOECCHOHATBEHO-
NOHSTUHHBIM armapaToM Ha
HHU3KOM YPOBHE; JIOITyCKaIOTCs
omKOKY TpU MPUMEHEHUN
METO/IOB U METOJIUK
JUCLUIUIMHBL. 3alaHue
BBINOJIHEHO HE TOJHOCTBIO.

«3aureHoy

He npoxemoncTpupoBaHo
BIIaICHHE PO ECCHOHAIBEHO-
TIOHSTHWHBIM aIllapaToM,
METOIaMH U METOINKAMHA
JUCLHHUIUIMHEL. 3amaHne He
BBIITOJIHEHO.

«He3autenoy

IK3aMeH

Kontponshoe
MEpOIpUATHE,
KOTOPOE MIPOBOIUTCSA
M0 OKOHYaHUH
W3y4eHUs
JUCTIUITITNHEI.

Bomnpocs k
9K3aMeEHYy

IokazaHo 3HaHUE TEOPHUU
BOIIPOCA, IOHSITUIHO-
TEPMHHOJIOTUYECKOTO
anmapara JUCIHILUTHHBL;
YMCHHE aHAJIU3UPOBATH
po0JIeMy, COJIEPIKATEIBLHO U
CTHJIICTUYECKU TPAMOTHO
u3aaraTh CyTh BOMPOCA;
IyOOKO MOHUMATh MaTepHall;
BIIa/ICHUE AaHATTUTHICCKUM
CIIOCOOOM HM3JIOKEHUS
BOIIPOCA, HAYYHBIX HJIEH;
HABBIKAMH apTyMEHTALNHU U
aHaim3a (hakToB, COOBITHIA,
SIBJIEHUH, TTPOLIECCOB.
BricTaBnsieTcs
oOydaroriemMycsi, MoJHO,
MOPOOHO U TPAMOTHO
OTBETHBIIEMY Ha BOIIPOCHI
OwieTa ¥ BOIPOCHI
9K3aMEHATOpA.

Ornenka
«OTIHYHOY

®)

TToka3aHo 3HaHHE OCHOBHBIX
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Ne | Hanmeno | Kpatkas IIpencrasne | Kpurepun onieHuBaHusA IMkana
n/ | BaHHe XapaKTepUCTUKA HUe OLICHUBAHUS
I | OLEHOYH | OLIEHOYHOTO CPEACTBA | OLIEHOYHOTO
oro CpeJCTBa B
CpelcTBa honme
TEOPETUUYECKUX MOJIOKEHUHN
BOIIpOCa; YMEHHE
aHaAJIM3UPOBATH SBICHMUS,
(axThl, NEHCTBUS B paMKax
BOIIPOCA; COAEPKATEIBHO U
CTHJINCTHYECKH TPAMOTHO
n3iaraTh CyTh BOIPOCa, HO
HMEET MECTO HelOCTaTO4Has!
[I0JIHOTA OTBETOB I10 Onenka

n3JIaraeMomy BOIPOCY.
IIponemoHcTpUpOBaHO
BJIaJICHHUE aHATUTHYECKIM
CHOCO0OM H3II0KEHHUS
BOIIPOCA M HABBIKAMHU
apryMeHTaIHu.
BricTaBnsiercs
oOydJaroriemMycsi, IMOJTHOCTHIO
OTBETHBILIEMY Ha BOTIPOCHI
OuseTa ¥ BOIPOCHI
9K3aMeHaTopa, HO
JOMYCTHBIIEMY TIPH OTBETAaX
HE3HAYUTEIbHBIC OIIHOKH,
yKa3bIBAIOUINE HA HAIYHE
HECHCTEMHOCTH ¥ NPOOEIIOB B
3HAHMSIX.

«Xopomo» (4)

IToxazaHo 3HaHUE TEOPUU
BoIpoca (pparmMeHTapHO
(HemoIHOTA U3JI0KEHUS
UH(OpPMAIUK;, OTIEPHUPOBAHKE
MOHATUSAMU Ha OBITOBOM
YPOBHE); YMCHUE BBIICIHUTh
rIIaBHOE, C(hOPMYITHPOBATH
BBIBO/IbI, TIOKA3aTh CBS3b B
MOCTPOCHUH OTBETA HE
MPOAEMOHCTPUPOBAHO.
Bnangenne ananutuyeckumM
CIIoco00M HM3JI0KEHUS
BOIPOCA U BIIaJICHUE
HaBBIKaMU apryMEHTAIIUN He
MIPOIEMOHCTPUPOBAHO.
OOyuaromuics JOMyCTHI
CYIIIECTBCHHBIC OIMUOKH MPH
OTBETax Ha BOTIIPOCH OMIICTOB
Y BOTIPOCHI 3K3aMeHaTopa.

Orenka
«Y 1OBIETBOP
utenpHOY (3)

3HaHWEe MOHATUHHOTO
amnmnapara, TEOpUH BOIIPOCca, HE
MIPOIEMOHCTPUPOBAHO;
YMEHUE aHAIU3UPOBAThH
y4eOHBII MaTepual He
MIPOIEMOHCTPUPOBAHO;
BJIaJiCHHE aHAIMTHYSCKUM

Onerka
«HeynosneTso
puTensHO» (2)
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Ne | Hanmeno | Kpatkas IIpencrasne | Kpurepun onieHuBaHusA IMkana

n/ | BaHHe XapaKTepUCTHKA HUE OIICHUBAHUS
I | OLEHOYH | OLICHOYHOI'O CPEJICTBA | OLIEHOYHOTO

oro CpeAcTBa B

CpelcTBa honme

CII0CcO00M H3JI0KEHUS
BOIIPOCA U BJIaJCHNE
HaBBIKAMHU apTyMEHTALlUHU HE
IIPOJIEMOHCTPHUPOBAHO.
OO0yuaronuiicss He OTBETHI
Ha OJMH WJIU JIBa BOIpoca
Ourera M JOTOTHUTEIbHBIC
BOIIPOCHI HK3aMEHATOPA.

3. TUITIOBBIE KOHTPOJIBHBIE 3AJAHUA NJIN NHBIE MATEPHUAJIbI, HEOBXO/IUMBbBIE
JIJIsI ONEHKHW 3HAHUI, YMEHUIA, HABBIKOB U (WJIN) ONBITA JESTEJIBHOCTH,
XAPAKTEPHU3YIOIIUX 3TAIIBI ®OPMUPOBAHUSI KOMIIETEHIIAM B TPOIIECCE

OCBOEHUS OBPA3OBATEJILHOM ITPOI'PAMMBI

OueHoyHbIE CPpeACTBA /IS IPOBEICHHUA TEKYIIEro KOHTPOJIs
Texymuii KOHTPOJIb OCYIIECTBISETCS MPENOAaBaTeIeM AMCLUIIIMHBL NP IPOBEICHUH
3aHATHH B (pOpME TECTOBBIX 3a/laHUM, YCTHOTO OIIPOCa U MPAKTUYECKUX 3aJaHUM.

OIIK-1. Cnoco6eH pemiaTh NPUKJIAIHbIE 321241 CTPOUTEIbHON O0TPAC/IN, HCTOJIb3YS
TEOPHIO U MeTOIbI QYHIAMEHTAJbHBIX HAYK.

OIIK-1.6. Pemienne HHKeHePHBIX 32124 ¢ IPUMeHEHHEM MaTeMaTHYeCKOro anmnapara
BEKTOPHOI aJire0pbl, aHAJTUTHYECKON reOMeTPpHH.

ITepBrlii 5Tamn (HOporoBoi ypoBeHb) — MOKa3bIBAE€T CHOPMUPOBAHHOCTD MMOKA3aTeNs
KOMIIETEHIIMM «3HATh»: MEXaHUYECKHE CBOMCTBA U XapaKTEPUCTUKN MaTEPUAJIOB, METOIUKH UX
OTIpe/ieNIEHUs; TEOPUIO pacyeTa FeOMETPUUECKUX XapaKTEPUCTUK IIIOCKUX MONEPEUYHbIX CEUEHUN
OpychbeB.

TecToBbIe 32 JaHUA 32AKPBITOr0 THIIA
1. [IpogonbHas cuia, JelcTBYOMAs B JaHHOM HONEPEYHOM ceueHuH Opyca, paBHa...(BbIOEpHUTE
OJIMH BapHaHT OTBETA)
a) BEKTOPHOM CyMMe BCEX BHEIIHUX CHJI, IEHCTBYIOIIMX 110 OJHY CTOPOHY OT JaHHOT'O
CeueHHsl Ha NMPOJOJIBHYIO OCh Opyca
0) anrebpanyeckoi cymMMe TPOEKIUi BCeX BHEITHUX CHII, ACHCTBYIONIUX 1O 00€ CTOPOHBI OT
JTAHHOTO CEYEeHMsI Ha MPOA0JIbHYIO OCh Opyca
B) asireOpandeckoil CyMMe MPOEKIM BCeX BHEIIHUX CUJI, IEHCTBYIOIIMX 110 OJITHY CTOPOHY OT
JTAHHOTO CEYEeHMsI Ha MPOJ0JIbHYIO OCh Opyca
') BEKTOPHOW CyMM€ BCEX BHEIIHUX CHJI, IEUCTBYIOIINX MO 00€ CTOPOHBI OT JAHHOTO
CEYEeHHsI Ha MPOJOJIbHYIO OCh Opyca
1) anredpanyeckoil cymmMme MpoeKrid BceX BHEITHUX U BHYTPEHHUX CUJI, JEHCTBYIOIIUX 110 OJHY
CTOPOHY OT JAHHOT'O CEUYEHHUsI Ha MPOJOJIbHYIO OCh Opyca

2. Ilonmepeunast cuia, NEWCTBYIONIAsl B JAHHOM TONIEPEYHOM CEUEeHUH Opyca, paBHA...(BbIOepUTe
OJIMH BapHaHT OTBETA)

a) BEKTOPHOW CyMMe BCE BHEIIHUX CHII, ICUCTBYIONIUX MO OJTHY CTOPOHY OT JaHHOTO CEUYCHUS
Ha OJIHY M3 IVIaBHBIX IIEHTPAJIbHBIX OCEH HHEPIIMU CCUCHHS
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0) anrebpanyeckoil cymMme IPOSKITUI BCe BHEITHUX CHUI, JIEHCTBYIOMIUX 1O 00€ CTOPOHBI OT
JAHHOTO CEYEHUsI Ha OJIHY U3 IJIaBHBIX LIEHTPAJIbHBIX OCEH MHEPLIUU CEYEHHUS

B) BEKTOPHOI CyMMe BCE BHEIIHUX CHJI, IEHCTBYIOIINUX 10 00€ CTOPOHBI OT IaHHOT'O CEUEHUS Ha
OJIHY M3 I'JIaBHBIX LIEHTPAJIbHBIX OCEH MHEPLIMH CEUEHHUS

I) aIredpanyeckoi cymme NpoeKIuil BCE BHEIIHUX CUJI, IEHCTBYIOIIUX IO OJIHY CTOPOHY OT
JAHHOT'O CEYEHUsI Ha OJIHY U3 IJIaBHBIX LIEHTPAJIbHBIX OCEH MHEPLIMM CEUECHMUSI

1) anredpanyeckoil cyMMe NpOeKLUi BCeX BHEIIHUX U BHYTPEHHUX CUJI, JEHCTBYIOIUX 110 OJHY
CTOPOHY OT JAHHOTO CEYEHUS Ha MPOJOJILHYIO OCh Opyca

3. Kpyrsammii MOMEHT, JACHCTBYIOLIM B JaHHOM IIONIEPEYHOM CEYeHUH Opyca,
paBeH...(BBIOEPUTE OJIMH BapUAHT OTBETA)

a) anreOpanyecKkorl CyMMe MOMEHTOB, ISHCTBYIOIIUX 110 00€ CTOPOHBI OT JAHHOTO CEUCHMUS,
OTHOCHUTEJILHO TIONepEeYHO ocu Opyca

0) asireOpandyeckoif cyMMe MOMEHTOB, JIEHCTBYIOIIUX 10 O/IHY CTOPOHY OT JJAHHOTO CEUYEHUs,
OTHOCHTEJIBHO ITPOJI0JIBbHOM ocu Opyca

B) ajreOpandeckoil cyMMe MOMEHTOB, JIEHCTBYIOLINX MO0 00€ CTOPOHBI OT JAHHOT'O CEYEHUs,
OTHOCHTEJIbHO ITPOJI0JIBbHOM ocu Opyca

r) anreOpanyeckoil CyMMe MOMEHTOB, JIEMCTBYIOIUX 10 O/IHY CTOPOHY OT JaHHOTO CEYEHUS,
OTHOCHTEJIBHO IONepeyHol ocu Opyca

1) BEKTOPHOM CyMM€ MOMEHTOB, JI€HICTBYIOIIUX 110 OJHY CTOPOHY OT IaHHOT'O CEYCHM,
OTHOCUTEJIBHO ITPOJI0JIBbHOM ocu Opyca

4. Wsrubarommii MOMEHT, JCHCTBYIOIIMA B JaHHOM TIONEPEYHOM CEYCHUU Opyca,
paBeH...(BbIOEpUTE OAMH BapUAHT OTBETA)

a) anreOpanyeckoi CyMMe MOMEHTOB BHELITHUX CHJI, IEHCTBYIOIINX 110 OJHY CTOPOHY OT
JTAHHOTO CEYEHUsI OTHOCUTENILHO OJTHOW U3 TJIaBHBIX HEHTPAIBHBIX OCEH MHEPIUH CEUEHUS

0) anrebpanyeckoil CyMMe MOMEHTOB BCEX BHEITHUX CHJI, ACHCTBYIONIUX 1O 00€ CTOPOHBI OT
JTAHHOTO CEYEHHUSI OTHOCUTEIILHO OJTHOW M3 TJIABHBIX IIEHTPAIBLHBIX OCeH MHEPIIUH CEUCHUS

B) BEKTOPHOI CyMMe MOMEHTOB BCEX BHEIIHUX CHII, JICHCTBYIOIINX 0 00€ CTOPOHBI OT JAHHOTO
CeUeHHsI OTHOCUTEIILHO OJJHOM M3 TIIaBHBIX IIEHTPAJIBHBIX OCEH MHEPIIMH CEUCHHSI

') BEKTOPHOW CYyMME MOMEHTOB BCEX BHEUTHHUX CHJI, IEHCTBYIOIINX IO OJHY CTOPOHY OT
JTAHHOTO CEYECHHUSI OTHOCUTEIIFHO OJTHOW U3 TJIABHBIX IEHTPAILHBIX OCEH MHEPIIUU CEUCHUS

1) anreOpanyeckor CyMMe MOMEHTOB BHEIITHHUX CHJI, IEHCTBYIOIINX IO OJIHY CTOPOHY OT
JTAHHOTO CEYECHHUSI OTHOCUTEINIFHO JIBYX TJIABHBIX IEHTPAIBHBIX OCEH HHEPIIUU CEUCHHUS.

5. IIpssiMbIM YKCTBIM M3rHOOM Ha3bIBAETCS TaKOW BUJ HArpy>keHusi Opyca, Ipu KOTOPOM B €ro
MOTIEPEYHBIX CEUYEHUSX BO3HHUKAET TOJBKO OJWH BHYTPEHHUH CHIIOBOH (akTop...(BbIOECpHTE
OJIMH BapHaHT OTBETA)

a) N3rubaroIIMi MOMEHT

0) KpyTAIIMUNA MOMEHT

B) U3rH0arOMii MOMEHT, ONepeyHas CHjia U KPYTSAIIMI MOMEHT

I) onepeyHast cujia

1) U3rUOAroUINil MOMEHT U MoNepeyHast cuia

Knroun
1 2 3 4 5
B r 3] a a
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6. Ilpouumaitme mexcm u ycmanogume coomeemcmeue.
Y CcTaHOBHUTE COOTBETCTBUE MEXKIYy CXEMOM U BUAOM JieopMaluu

Cxema nedopmanuu Buapl nedopmanyn
[S——
L =3 a) Kpy4eHue
2. ( —1 0) u3rud + KpydeHue
™~
(—— B) U3rud
3. CL! '{C )
4, ‘1—31 h I') pacTsDKEHUE
‘ i )P
5. A B 1) U3rud + cxarue
Kiroun
1 2 3 4 5
I a 0 B r

Brtopoii stan (mpoaBUHYTHI YPOBEHb) — IOKa3bIBa€T CPOPMHUPOBAHHOCTH IMOKA3aTENsd

KOMIIETEHIIMM «YMETb»: ONPEENATh BHYTPEHHUE CUJIOBbIE (DAKTOPBHI IMPHU Pa3IMUHBIX BHUAAX
negopmanuil 31eMEHTOB KOHCTPYKIMM M CTPOUTH UX 3MIOPHI; BRIOMpATh MaTepual JeTajei B
3aBUCHMOCTH OT XapaKTepa Harpy»KeHUs M yCIOBUW JKCIUIyaTallMy MalIMH.

o

5

3agaHuA OTKPBITOrO THIA (BOIPOCHI AJIsl OIIPOCA)
Bun nHarpyxenust Opyca mpu KOTOPOM, KpOME H3rHMOAIOIIEr0o MOMEHTa B IONEPEYHOM

ceueHHH Opyca BO3HUKAET IONepeyHasi Cuila, Ha3bIBaeTcs. . .

IIn0CcKOCTB, B KOTOPOH AEUCTBYIOT BHEIIHUE HAIPY3KH, HA3bIBACTCA. ..
[TpstmonuHeHbIN Opyc, paboTaromuii Ha U3rud, Ha3bIBACTCA. . .
[TpstmonuHeHbIN Opyc paboTaromuii Ha KpyueHHe, Ha3bIBaeTCH. ..

. IIpsimonuHeiHbIl Opyc, paboTaromuii Ha pacTsHKeHHE (CKaTre) Ha3bIBAETCA. ..

Kiroun

TNONCPCUHBIM U3TrHOOM

CIJIOBOH ITNIOCKOCTBIO

OaJIKo

BaJIOM

AR Fad I

CTEP)KHEM

Tperuii >Tamn (BbICOKUN YPOBEHb) — MMOKa3bIBa€T CHOPMUPOBAHHOCTH IMOKA3aTeNsl KOMIIETEHIIUN
«MMETBb HaBBIK»: METOAMKOMN pacueTa CTaTUYECKU OMNPEIEIUMBIX U HEONPEAECIMMBIX
KOHCTPYKLHUH; METOJAaMH SKCIIEPUMEHTAILHOTO OIpeIeleHHs] HallpshKeHUH U nedopmanuii B
JleTansx.
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IIpakTuyeckue 3aJaHUA:
1. TIlpoBepuTh MHPOYHOCTH CTAJBHOTO KPyrJioro crepkHs guamerpoM  d=30,91mwm,

pactsaruBaeMoro cwiod F = 120 kH, ecnu gomyckaemoe HOpMalIbHOE HANPSOKEHHE MaTepHalia
crepxHa [6] = 160 MlI]a.

2. W3 ycnoBus NPOYHOCTH Ha PACTSKEHHE OIPENesIUTh HEOOXOAMMBIH TUaMETp CTajlbHOIO
cTepxkHs, pacTsHyroro cuiod F = 120 xH, ecnum nomyckaemoe HOpMalbHOE HaIpsDKEHUE
MaTepuaia crepxkHa [6] = 160 MIla.

3. U3 ycrnoBusi MpOYHOCTH HA PACTSHKCHHE ONMPEACTUTh TUAMETP KaXJA0ro U3 ABYX OOJTOB,
COEUHSIONUI 00€ YacTU Pa3beMHOI TOJIOBKU LIaTyHA, €CJIHM YCUJIHE, JeHCTBYIOIIEE B IIaTyHE
F =12,8 kH, a nomyckaemoe HanpsokeHue paBHo [6] = 60 MI]a.

4. K HIKHEMY KOHITy TPOCa, 3aKPEIJIEHHBIM BEPXHUM KOHIIOM, MTOJIBEIIIEH IPY3

F = 30 xH. Tpoc cocraBieH u3 npoBojok auameTpom d = 2 mm. Jlomyckaemoe HOpMajibHOE
Harnpsikenue [6] =120 MIla. U3 ycrnoBus NMpoYHOCTH Ha pacTsHKEHUE ONPEISIUTh U3 KaKOro
KOJINYECTBA MPOBOJIOK JOJDKEH OBITH COCTaBIIEH TPOC?

5. Kpyruslii crepxens guamerpoM d =20 MM 1 jjirHOM | = 2 M pacTaruBaeTcs CHION
F = 8 xH. Moxyns ynpyroctu matepuana E = 1,02-10° MIla. Onpenenuth BeIUYUHY
nedopmariuu crepxus Al

Kiroun
1. YcnoBre NpOYHOCTH MPU PACTSKEHHUH (CKATUH) TIPOBEpsieM 1o GpopmyIie:
o= % < o],
I€: G — paCYeTHOE 3HAYCHUE HOPMaIbHOI0 HanpsukeHus, Mlla;
F — pactsaruBaromias cuna, H;
A — IIOImaIk TOMEPEYHOT0 CEUEHNS CTEPIKHS, MM,
[o] - nonyckaemoe HopmanbHOE Hampsbkenue, MITa.
[ToxcraBnsis HCXOAHBIE TaHHBIE B POPMYITY MOIYIUM
F 4-F 4-12-10*
o=a=_—r5= 31430912 = 160 MIla = [c] = 160 MIla.
Coxpawennuwiii sapuanm omeema: [6] = 160 MITa.
YcaoBrue TPOYHOCTH BBITOTHSIETCS.
2. [Toacrasnsisi B yclioBHE MPOYHOCTH HA PACTSHKEHHE (CKATHE):
F
o= " < [a],

I7€: G — paCueTHOE 3HAYCHUE HOpMaIbHOTO HanpsbkeHus, Ml1a;

F — pactsaruBaromas cuna, H;

A — IIOMmak TOMEPEYHOT0 CEUEHNs CTEPIKHS, MM,
[o] - nonyckaemoe HopmanbHOE Hanpspkenue, MI1a,
3HAUCHHUE ILIOIIAIH MTOMEPEYHOTO CEUCHHS CTEPIKHS:

nd?

=
OTIpeIeTIUM BEIMUMHY €r0 JuameTpa o Gopmye:
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Q= 4F

[ToncraBnsist HICXOTHBIE TaHHBIEC B (POPMYITY ITOIYIUM

oo | faazeer
= |7le] ~ 314 [160] _ 7M™

Coxkpawennwiii sapuanm omeema: d = 30,91 mm.

[Toacramnsist B yclioBHE MPOYHOCTH Ha PACTSDKEHHE (CKATHE):
F
o= Z < [0’ ] ,
rac: 6 — pacdY€THOC 3HAUYCHHEC HOPMAJIbHOI'O HAITPAXKCHUA, MHa,
F — pactaruBaromas cuna, H;

2.
A - Iiomajab MMOICpeYHOro CCYCHUs CTCPIKHA, MM ™,

[0] - monyckaemoe HopMasbHOE HampsbkeHue, MI]a,
3HAYCHUE TUIOIIAIH MTOMICPEYHOTO CEYCHHS JIBYX OOJITOB:

A= nd?
=2,
OIpEeeMM BEIHUUHY MX JHaMeTpa o hopmyiie:
2F
d= |—.
-0

IToncTaBnsis UCXOHBIE JaHHBIE B POPMYITY MOIYYUM

PO L e v S (R
“lro " | 314-60 OO0 M™

Coxpawennotii sapuanm omeema: d = 11,66 mm.

W3 ycnoBus IpOYHOCTH HA PACTSKEHUE (CxKATHE):

IJie: G — pacueTHOE 3HaUYeHHe HOPMaJIbHOTO HanpshkeHus, MI1a;
F — pactsruBatomias cuia, H;

A — TIIOmAk MOMEPEYHOTO CEYEHNS CTEPIKHS, MM,

[0] - momyckaemoe HopManbHOE Hanpspkerue, MITa.

[ToacraBnsist B 3Ty (dopmyiy 3HAYeHHE  ITUIOMIAAM TOMEPEYHOTO CEUYCHUS

KOJIMYCCTBA MPOBOJIOK:

nd?
A=n e n,
OIIPENETNM MX KOJIMYECTBO T10 POpMYyJIe:
4-F
T rdz o]

[ToncTaBnsist HICXOHBIE TaHHBIE B OPMYITY IOIYYUM
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4 F 4-30-103
- nd?-[o]" 3.14-22-120
Cokpawennuiii eapuanm omeema: N = 80 MPOBOJIOK

n ~ 80 wT.

Bennuuny nedopmaruu crepxus Al onpenennm u3 3akona I'yka:

Al
oc=FE-¢g wumm O'=ET.

II€: G — PACUETHOE 3HAYCHUE HOPMAIbHOIO HanpsbkeHus, Mlla;

€ — OTHOCHUTEJIbHOE YJTHHCHUE CTECPIKHS;

E =1,02-10° - moxayxs ynpyroctu 1-ro pona (Momyns FOHra);

F — pactsaruBaromas cuia, H.

VY4uTBIBas, 4TO HOPMAITLHOE HAMPSHKEHUE MOXKHO OTPEICIUTD TaKXkKe Mo (hopmyJie:

F
g = A.
To npupaBHuBas 00a BEIPAKECHUS:
F Al
A T
OTKY/Jla ONIPEACTIUM BEIUUUHY JedopMaliuu CTepKHs 10 hopMmyIie:
Al Fl
EA

[TomcraBnsist NCXOAHBIE TaHHBIE B POPMYITY MOITYIHM
_4-F-l 4-8-10%-2-103
~ E-md?  1,02-105-3,14- 202
Cokpawennviii sapuanm omeema: Al = 0,5 mm.

Al

= 0,5 MM.

©CoN A

11.
12.
13.
14.
15.

OuneHovHbIe cpeCcTBa 1Sl IPOBe/leHUsI MPOMEKYTOUYHOM aTTecTaluu
IIpomexyTouyHas aTTecTanMsA NPOBOAUTCH B (hopme YyCTHOrO IK3aMeHa.

Bonpocs! a5 3a4era

Omnpenenenue u 3aaun Kypca «MexaHHKa MaTepUaioB U KOHCTPYKLUN.

Borunicnenue noasipHbIX MOMEHTOB UHEPLIMKM U MOMEHTOB COIIPOTUBIICHMSI CEUEHHUS Baja.
PannonaneHas popma ceueHus Baja.

Knaccudukanus cui, AeHCTBYIOIIMX Ha 3JEMEHTHl KOHCTPYKIMM U Aetanu. OObeKT u
pacueTHas cxema

Cunel, HanpspKkeHus U nedpopmannu. Metos ceueHuil.

OCHOBHBIE TUIIOTE3HI.

[TpuHIIUTIBI HE3aBUCUMOCTH JICUCTBHS CHIT (METO/I CYNEPIIO3UIINH ).

MexaHnueckue cBOcTBa MaTepuaioB. [luarpamma pacTsKeHHUS.

['eomeTpuyeckure XapakTEpUCTHKH IUIOCKUX ceueHU. CTaTHYEeCKU MOMEHT HHEPIIUH.
OceBble U MONSPHBI MOMEHTHI MHEPIIMM U MOMEHTHI COMPOTUBIICHUS PA3InYHBIX QUTYD.

. Pactsxenne n cxatue. HanpspkeHUs B TONEPEYHBIX CEYEHUSAX IIPH PACTSKEHUN U

CKATHH.

Hanpspkenus u nepopmanuu. 3akox ['yka.

HanpsoxeHus B ceueHHsIX ¢ y4eTOM COOCTBEHHOTO Beca.

[TpononpHbIe U TIONIEpeUHble JehOopMallu IPU PACTKEHUN U CKATHH.
OnpezneneHne 0CceBbIX MEPEMELICHUN PU PACTSHKEHUH (CHKATHH).
[TocTpoenue >mr0p ¥ NPOAOIBHBIX CHJI HOPMaJIbHBIX HANPSKEHUH U OCEBBIX
[IepEMEIICHUN.
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16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

ook wndE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

OcCHOBBI TEOPUH HANIPABJICHHOTO U Ae(popMUpOBaHHOTO cocTosiHUA. HanpshkeHus B
TOUKE.

JInneliHOe HANPSHKEHHOE COCTOSIHUE.

HamnpsokeHns B HAKJIIOHHBIX CEYEHUSIX.

[T1nockoe HanpsKEHHOE COCTOSIHUE.

I'maBHBIE MJIOLIAAKYU U IJ1aBHbIE HAIIPSKEHUS.

OCHOBBI TEOPUH HANIPSKEHHOTO U 1€(POPMUPOBAHHOTO COCTOSHUS.
[Tpsimast 3aa4a Npy MJIOCKOM HAIIPSHKEHHOM COCTOSIHHM.
HaxoxneHnuve rmaBHbIX HapsbKeHUH mpu nomoniu kpyra Mopa (oOpaTtHast 3a1aya).
Yucrteiit cnur. Hanpsbxenus u neopmaniviy Ipu CIIBUTE.

3akoH ['yka npu 4ucTOM CIBUTE.

AbcomoTHas neopMalyst pu CABHIE.

[TorenuunanbHast Heprus aepopmarim.

PacueT cBapHBIX COeIMHEHHUIA.

Kpyuenue. [TonsitTue o kpyueHuu.

Jedpopmanuu npu KpyuyeHuu.

VYcnoBue mpoYHOCTH IPU KPYUEHUH.

[TocTpoenue >mtop KpyTAILIUX MOMEHTOB.

Hanpspkenus B momnepevHbIX CEUeHUX Baa.

Pacrnipenenenue kacateabHbIX HANPSKEHUN B CEUCHUH.

Pacyer nunuHApHUYECKUX BUHTOBBIX MPY>KUH HA IPOYHOCTH.
Pacuer nunmHApUYECKMX BUHTOBBIX MPYKUH HA )KECTKOCTD.

Bonpocsl 1151 3k3aMeHa
N3rub. OcHoBHbIE MOHATUS 00 U3rKbe.
banku u ux onopsl. Buae! onop.
BHelHue cuiibl U ONOPHBIE pEaKLUU.
OmnpeneneHne BHyTPEHHUX CUIIOBBIX (DAKTOPOB B MONEPEYHBIX CEUEHUSIX OaIOK.
[TpaBuiI0 3HAKOB JUIsI CHIIOBBIX (DAKTOPOB MpH U3THOE.
JuddepennmanbHble 3aBUCUMOCTH MKy U3THOar0IIMM MOMEHTOM M, nonepeyHoin
cuitoif Q M MHTEHCUBHOCTBIO HArpy3KH (.
HopmanbHble HanpsbKeHUs: IpU YMCTOM U3rHoe.
[TocTpoenue >mrop U3rubaroIUX MOMEHTOB U MOMEPEUYHBIX CHII.
3aKoH pacrnpeziesieHus] HOpMaJIbHbIX HAPSDKEHUH MpU U3ruoe.

. Onpenenenune NonoxeHus: HEUTPaIbHOM OCH MpH U3ruode.
. Onpenenenrie HauOONBIINX HAMPSKEHUH U IPOBEPKA MPOYHOCTH MPH U3THOeE.
. OnpeneneHre 3aBUCUMOCTH HOPMAJIbHBIX HAMpPsDKEHUH NMpU U3rude OT M3ruOaromiero

MOMEHTa U (OpMBI ITONIEPEYHOr0 CEYeHUs Opyca.

KacarenbHble Hanpspkenust npu usrude. @opmyna XKypasckoro [1.1.
[Tporu6 u noBopoT 6anku mpu U3ruoe.

JuddepennmanbHoe ypaBHEHHE H30THYTOH OCH OaliKu.

CrnoxHoe conpoTtuBieHre. CoBMECTHOE AeMCTBUE U3rnda U pacTsHKEHUS.
Crnoxnoe conpotusieHre. CoOBMECTHOE JIeHiCTBHE N3rH0a 1 KpyUeHHs.
[TonsTrii 06 ycTounBOCTH (PU3HUECKHUE OCHOBBI YCTOMYMBOCTH.

®opmyia Junepa JI. 18 KpUTHUECKON CUIIBI U KpPUTHYECKOTO HAIIPSKEHUS.
Y CTONYMBOCTH BIUSHUE 3aKPETUICHNS] KOHIIOB CTEPXKHS.

[Tpenensr npuMeHUMOCTH hopMyiiel Ditnepa. Popmyna ScHHCKOTO.
[TpoBepka cxkaThIX CTEp’KHEN Ha yCTOWYMBOCTh. BEIOOP OpMBI ceueHns u maTepuania.
Junamuueckue Harpys3ku. Pacuer geraien npu AeMCTBUU CUI UHEPLIMH.
Pacder Bpamaromerocs Koyibla.
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3aga4u A0 IK3aMeHa
3amaga Nel. [IpoBepuTh MPOYHOCTH CTANBHOTO CTEpXkHS Auamerpom 0=30,9 1mm,
pactsaruBaemoro cuioil F = 121, ecin gonyckaemoe HOpMaJIbHOE HANPSDKEHUE MaTepualia
crepxHa [6] = 160 MIla. OtBeT: omax = 160 MI]a.

3amaua Ne2. U3 yciaoBHUs IPOYHOCTH HA PACTSHKEHUE ONPEICITUTh HEOOXOIUMBIN THAMETP
CTaJIbHOTO CTEPIKHS, PaCTSIHYTOro cujioi F = 12 T, ecu 1omyckaeMoe HOpMaJIbHOE HAMPSKEHHE
marepuaia crepxkas [o6] = 160 MITa. Oter: d = 30,91 mm.

3amaua Ne3. U3 ycrnoBusi MpOYHOCTH HA PACTSIKEHUE OMPENIEIUTh TUAMETP KaXA0ro M3 ABYX
00JTOB, COETUHSIONUX 00€ YacTH Pa3beMHOM TOJIOBKHU IIaTyHA, €CJIH YCHINE, IeUCTBYIONIEE B
mratyne F = 12,8 kH, a momyckaemoe Hanpspkerue paBHo [6] = 60 MITa. Oteer: d = 12 mm.

3amaga Ne4. K HIKHEMY KOHITY TPOCa, 3aKPETUICHHBIM BEPXHUM KOHIIOM, TTOJIBEIIICH IPY3

F = 3t. Tpoc cocrasiieH u3 nmpoBosiok auamerpom d = 2 MMm. Jlormyckaemoe HOpMaIbHOE
Hanpsbkenue [6] =120 MIla. U3 ycrnoBus NpoYHOCTH HA PACTSKEHHUE ONPEACIIUTD U3 KaKOTro
KOJIMYECTBA TPOBOJIOK JOJKEH ObITh cocTaBiieH Tpoc? Oter: N = 80 mMpOBOJIOK.

3amaua NeS. 3akperuieHHast OTHUM KOHIIOM Me/IHasi TpyOKa pacTsruBaeTcs BHEIIHEH cuion F.
Onpenenuts J0IMyCKaeMyI0 BEIMUUHY NPOJIOJIBHOM cUiibl P, €ciiv BHEIIHUI U BHYTPEHHUI
nuameTpbl TpyOku paBHbl D = 10 MM 1 d = 8 mm. JlonmyckaeMoe HOpMaIbHOE HANPSHKEHHE
Marepuana Tpyoku [c] = 100 MIIa. OtBer: P =2,83 kH.

3amaya Ne6. Kpyriblit ctepsxkerb quamerpom d = 20 MM u uinHO#M | = 2 M pacTsaruBaetcst CUioi
F = 8 kH. Moayss ynpyroctu matepuana E = 1,02-10° MITa. Onipeneuth BeJTHduHy
nedopmanuu A1, OtBer: Al = 0,5 mMm.

3amaya 7. K tpocy nuamerpom d = 10 MM u mmunoii | = 100 M, moBerieHa KJIeTh MIaXTHOTO
noabeMHuKa. OnpenenuTh pacTsbKeHHe Tpoca IpHU 3arpys3ke Kietu pynoi Becom F =4 xH, eciu
MOJLyJIb yIpYyrocTu Tpoca paBeH E = 1,7 - 10° MITa. Oteer: Al =29,97 mm = 3 cm.

3amaua Ne§. K tpocy mmunoii | = 100 M, moBelieHa KJ1eTh MIaXTHOTO MOAbeMHUKa. ONpeaeauTh
nuametp Tpoca D nipu 3arpyske kietu pynoit Becom F =4 xH, ecnii Mmoyns ynpyrocTtu Tpoca
pasen E = 1,7 - 10° MITa, nomyckaemoe HopManbHOe Hanpsikenue [6] = 120 MITa, a
pactspkenue Tpoca Al =3 cm. OtBer: D = 10 mMm.

3amaua Ne9. Kpyruiblii cTaqbHON CTepsKeHb KOJBIEBOr0O ceueHus muHoin | =200 mwm, o
JeiicTBreM cxxuMaroleii cuibl F cran kopoue Ha A1 = 0,2 Mm. BHenHuid 1 BHYTpeHHHIA
nuamMeTpbl crepkHs paBHbl D =40 MM 1 d = 30 Mmm. OnipeieTuTh CKUMAIOIIYIO CHITY cTepxHs F,
ecau Moaylb yrpyroctd E = 2-10° MIla. Oteer: F=11T.

3amaga NelQ. Kpyrusrii crepxens nuamerpom d =20 MM u ymHOu | = 2 M pactsruBaercs
cuioit F na Bemuuuny Al = 0,5 mm. Moyis ynpyroctu Matepuana E = 1,02-10° MITa.
Onpenenuts 3Ha4eHue pacTsaruBatomient cuisl F. Oter: F =8 kH.

3amgaya Nell. Mennas npoBosioka quamerpom d = 1,2 mm yanuasercs Ha A1 = 0,25 mm non
Harpyskoi F =90 H. Onpenenuts JIMHY IPOBOJIOKH, €CJIM MOJYJIb YIIPYTOCTH MEIU
E =1,2-10° MITa. Otser: | =38 cm.
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3amaua Nel2. TlpowmsBecTd mpoBEepKy Ha MPOYHOCTH Baja auameTpoM D = 31,53 mwm,
nepeaaromero MomHocts P = 51,52 kBT npu gactote Bpamenus n = 1000 06/muH, eciu
JIOTTyCKaeMO€e KacaTeIbHOe HalpsbKeHne Marepuana Bana [t«] = 80 MlIla. OTet: tmax = 80 MIla.

3amaua Nel3. OmnpenenuTs U3 yCIOBHUS TIPOYHOCTH IUAMETP Bajia, MEPEJA0IIero MOIIHOCTh
P = 51,52 kBt npu yacrore Bpauienus N = 1000 06/mMuH, eciiu 10IMycKaeMoe KacaTelbHOe
HanpspkeHue marepuana Bana [tx] = 80 MIla. Otser: D = 31,53 mm.

3amaua Nel4. Onpenenuts nepeaaBaeMyto BaJloM MOIIHOCTG P mpu yactore BpamieHus
n = 1000 o6/MuH, eciiu AOMTyCKaeMOe KacaTeabHOe HaNpsoKeHne Marepuana Bana [1q] = 80 MlIla,
a nuamMertp Bana paseH D = 31,53 mm. OtBer: P = 51,52 kBT.

3amaua Nel5. TIpousBecTr MPOBEPKY HA KECTKOCTh Basia guamerpoM D = 43,4 mwm,
nepeaaroniero Momuocth P = 51,52 kBT npu wactore Bpamenus N = 1000 06/MuH, eciau
JOIycKaeMbli yron 3akpyunsanus [0°] = 0,5-10 rpag/mm. Moayns cisura G = 8+10* MITa.
Oteer: 0°=1-102 rpaji/MM.

3anaga Nel6. OnpenenuTs U3 yClIOBUS )KECTKOCTH TMaMETp Baja, IEPEelalolero MOUIHOCTh
P = 51,52 kBt npu wacrote Bpamenus N = 1000 06/MuH, eciin TOIMyCKaeMBbIi Yo
3akpyumnBanns [0°] =1-107 rpag/m, a Moxyms casura G = 8-10% MITa. Otser: D = 43,4 M.

3amaua Nel7. Onpenenuts nepeaaBaeMyto BaJloM MOIIHOCTG P mpu yactoTe BpamieHus
n = 1000 06/MuH, eciu 10IycKaeMbIii yron 3akpyunBanus [0°] = 1-107 rpan/m, Moxyns casura
G = 8-10* MIla, a muametp Bana pasen D = 43,4 mm. Otser: P = 51,62 xBr.

3amaua Nel8. TlpomsBecTu mpoBEpKy Ha MPOYHOCTH Bajia KOJIBIEBOTO CEYEHUS C BHEITHUM
muametrpom D = 33 MM, nepenaromiero MomHocTs P = 51,52 kBT npu yactoTe BparieHus

n = 1000 o6/MuH, ecii AOMTyCKaeMoe KacaTelbHOe HaNpshKeHUe Marepuaia Bana [1q] = 80 MIla,
a ornomenue ¢ = d/D = 0,6. OtBeT: Tmax = 80 MIa.

3anauya Nel9. Onpenenuts U3 yCcaoBUsI IPOUYHOCTH IUAMETPHI Bajla KOJIBLIEBOTO CEUYEHHS,
nepeaaroniero MoutHocTs P = 51,52 kBT npu yacrote Bpamenus N = 1000 o6/muH, eciu
JIOITyCKaeMO€e KacaTeabHOE HalpshKeHHe Marepuana Bana [t«] = 80 Mlla, a oTHomenue
c=d/D=0,6. OrBer: D=33 MM, d=19,8 Mmm.

3amaga Ne20. OnpeaenuTs MOITHOCTD P, mepeaBaeMyro BaloM KOJBIIEBOTO CEUEHUST  TIPH
gactoTe Bpamierust N = 1000 06/MuH, eciiu JomyckaeMoe KacaTeIbHOE HAMPSHKEHHE MaTeprana
Bana [t] = 80 MIla, a BHeIIHUI 1 BHYTpEeHHUII TuaMeTphl Bajia paBHbl D = 33 MM 1

d=19,8 mm. OtBer: P =51,4 xBT.

3agaya Ne21. IIpousBecTu MpoOBEPKY Ha )KECTKOCTh Bajla KOJbLIEBOTO CEUYECHHUS], C BHEIIIHUM
nuamerpom D =449 mm mepenatomiero momtHocTh P = 51,52 kBt npu wactore BpamieHus
n = 1000 06/MuH, ecr TOMycKaeMblil yrom 3akpydusasus [0°] = 1-107 rpag/Mmm. Moayis
cnpura G = 8+10* MITa, a orHomenue ¢ = d/D = 0,6. Otser: [0°] = 1-10 rpag/mm.

3amaua Ne22. OnpenenuTs U3 yCI0BUS KECTKOCTH TUAMETPHI Bajla KOJIbLIEBOTO CEUEHUS,
nepexaaomero MomHocTs P = 51,52 kBT npu yacrore Bpauienus N = 1000 o6/muH, ecnu
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JOMycKaeMbIi yron 3akpyurBanus [0°] = 1-107° rpag/mm, momyms casura G = 8-10% MITa, a
orHouienue ¢ = d/D = 0,6. OrBer: D =44,9 MM, d=26,94 MMm.

3amaua Ne23. OnpenenuTh MOIIHOCTH P nepeaBaeMyro BaJIoM KOJIBLIEBOIO CEYEHUs C BHEITHUM
muamerpom D =449 mm, npu yactore Bpamenus N = 1000 06/MuH, eciu JOMTyCKaeMblil yro
sakpyunBanus [0°] = 1-107 rpan/m, Mmoayss casura G = 8-10* MIla, a oTHOImEHHE

c=d/D =0,6. OtBer: P = 51,44 xBr.

3anaua Ne24. Ban nuamerpom d = 5 cMm coBepmiaet N = 120 06/muH. KakoBa nepenaBaemast
MOIIIHOCTH P, eciu gornyckaeMble KacaTelbHbIE HaNpsiKeHus: paBHbI [Tx] = 60 MIla?
OtBer: P =18,5 kBT.

3amaua Ne25. Ban quamerpom D = 90 mm nepenaet momHocTh P = 66,24 kBT. Onpenenuts
npeebHOe YHCI0 000POTOB, €CIH IOMYCKaeMOe KacaTelIbHOE HAMIPSKEHUE PaBHO
[t] = 60 Mma. OtBer: n =74 06/MuH.

3anaua Ne26. Onpenenuts U3 yCa0BUs IPOUYHOCTH AUAMETP BaJla, IEPEIAIOIIET0 KPYTSIIHMA
mMomeHT T = 15000 Hwm, eciiu omyckaemoe kacaresabHoe Hanpsokenue [1q] = 70 MlTa.
Otset: D =109 mm.

3agaua Ne27. OrnpenesnTh U3 YCIOBUS JKECTKOCTH JJMaMETp Balla, Mepelalollero Kpy TAIi
momeHT T = 15000 Hwm, ecrn momyckaemslii yron 3akpyuusanus [0°] = 0,510 rpan/m, Moxyns
cnsura G = 8-10% MIla, a otHomenue ¢ = d/D = 0,6. Oter: D = 122 Mm.

3amaua Ne28. OnpenenuTs U3 YCIOBUS KECTKOCTH TUAMETPHI Bajia KOJIBIIEBOTO CEUCHUSI,
nepenatouiero kpyramuit MomeHT T = 15000 Hwm, ecau 1omyckaeMblil yroi 3aKkpy4yuBaHus
[6°]=0,5-10" rpan/m, momyns cieura G = 8-10* MITa, a orHomenue ¢ = d/D = 0,6.
Otser: D=125,5mMm, d=75,3 mm.

3amaua Ne29. OnpenenuTs U3 yCI0BUS TPOYHOCTH TUAMETP Bajia, MEPEIAI0IIEeTr0 MOIHOCTh

P = 88,320 kBT npu uactote Bpamenus N = 100 MuH, eciu 1omycKkaeMoe KacaTeabHOe
HarnpsbkeHue [1q] = 90 MIla. Otser: D = 78,2 mm.
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4. METOAWYECKHUE MATEPHAJIbI, ONIPEJEISIIOITAE NPOLELY PbI
OINEHUBAHMUS 3HAHUU, YMEHNU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texyuuii KOHTPOJIb

TectupoBaHue [isl IPOBEIEHUS TEKYIIETO KOHTPOJISI IPOBOJUTCS C ITOMOLIbI0 CHCTEMBI
JUCTAaHIIMOHHOTO OOy4eHHs WK KoMmnbioTepHoi mporpamMmmbl KTC-2,0. Ha TectupoBanme
orBogutcs 10 munyT. Kaskplii BapuaHT TECTOBBIX 3a/1aHui BKIItouaeT 10 BOIIpocos.
KosndyecTBO BO3MOKHBIX BApHAHTOB OTBETOB — 4 miu 5. CTy1eHTy HE0OXO0JMMO BbIOpaTh OAUH
NPaBUJIBHBIN OTBET. 3a KaXK/IbIi IPAaBUIBHBIA OTBET HA BOMPOC IpucBanBaercs 10 Gaios.
[Ixana mepeBoaa: 9-10 mpaBMIIBHBIX OTBETOB — OIIEHKA «OTIUYHOY (5), 7-8 MpaBUIIBLHBIX
OTBETOB — OLIEHKA «XO0po1o» (4), 6 IpaBUIbHBIX OTBETOB — OLIEHKA «YAOBJIETBOPUTEIBLHO» (3),
1-5 npaBUNBbHBIX OTBETOB — OLICHKA «HE YJIOBJIETBOPUTEILHO» (2).

Omnpoc Kak cpecTBO TEKYLIET0 KOHTPOJIS IPOBOAUTCS B JOPME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET HA IIOCTABJIEHHBIA BOIIPOC Cpa3y, BpeMs Ha MOJArOTOBKY K OTBETY
HE MPEOCTaBISAETCS.

[TpakTHyeckue 3a1aHus KaK CPEACTBO TEKYILEro KOHTPOJIS POBOJATCS B TUCbMEHHON
¢dopme. CTy1eHTY BbLAAETCA 3aJaHue U npeaocTasisiercs 10 MUHYT JUIsl TIOATOTOBKU K OTBETY.
[TpomexyTouHas aTTecTanus

DK3aMeH MPOBOJUTCS B yCTHOU opme. M3 s3K3aMeHAIIMOHHBIX BOTIPOCOB cocTaBisercs: 20
9K3aMEeHalMOHHbIX OmeToB. Kakaplii Ouier cocTouT U3 Tpex Borpocos. KommiekT
HK3aMEHALIMOHHBIX OUJIETOB IPEJCTABIEH B yUeOHO-METOINYECKOM KOMILJIEKCE AUCLIUTIIIMHBI
(YMKZ). Ha noaroToBky k OTBeTY CTYAEHTY IpenocTasisercs 20 MUHYT.

38





