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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb yueOHON AMCUUIUTMHEI — (POPMUPOBAHUE KOMIUIEKCA 3HAHUKA B 00JIACTH TMPOBEICHUS HHKCHEPHBIX
pacy€ToB MpU TPOCTOM M CJIOKHOM COINPOTHBIEHHMH Ha IPOYHOCTb, KECTKOCTh M YCTONYHMBOCTH
RJIEMEHTOB KOHCTPYKLHUH, 00eCreunBaroLX TpeOyeMyro HaJEKHOCTh U 0€30MacHOCTh pabOThI U3/IEIHH B
YCIIOBUSIX J€MCTBUS CTATUUECKUX U AMHAMUYECKUX Harpy3oK.

3a1auy JUCLMITINHBL

- M3Y4YEHUE TEOPETHUYECKUX OCHOB M METOJIOB MPOBEACHUS PacueTOB HA MPOYHOCTH, KECTKOCTh U
YCTOMUYMBOCTD JIEMEHTOB KOHCTPYKIMI U MAIIMH IIPU MPOCTOM U CJIIOXKHOM COMPOTHUBIICHUU;

- (bopMuUpOBaHUEYMEHUN CAMOCTOSITEILHO TPOBOJIUTH PACUYETHl HA IPOYHOCTH, KECTKOCTh U
YCTOMUYMBOCTB JIEMEHTOB KOHCTPYKLUI;

- (GbopMUpPOBaHUS HAaBBIKOB OMNPEJCICHUS OCHOBHBIX MEXaHHYECKMX CBOICTB MarepHalioB IO
pe3ysibTaTaM CTaHAApPTHBIX Ja00PaTOPHBIX MCIIBITAHUM;

- (dbopMHpOBaHNE NEPBUYHBIX CHOCOOHOCTEW MPOBEICHUS SKCIIEPUMEHTAIBHBIX HCCIICAOBaHUN
[pY BBITIOJTHEHUH psijia JabOpaTOPHBIX paboT;

- 03HaKOMJIEHHUE C 3JIEMEHTAMHU PAIlHOHATILHOTO MPOEKTUPOBAHUS KOHCTPYKIIHM.

1.2. U3yyaemble 00beKTbHI U CHUIIINHbBI

- MH)KEHEPHBIC pacdeThl Ha MPOYHOCTH U KECTKOCTh CTEPIKHEBBIX CHCTEM, padOTAIONINX HA PACTSHKCHHUE U
c)KaTue, CIBUT, KpyueHUe, n3ruo;

- METOABbl HCHUBITAHUN TIO ONPENENCHUIO0 XapaKTePUCTUK MPOYHOCTU, IUIACTUYHOCTH U YIPYTOCTU
MaTepualioB;

- OCHOBBI 3KCIEPUMEHTAILHOTO HCCIEIOBAaHUS MEXaHHYECKOTO TOBEJCHHUS MATEpPUATIOB M 3JIEMEHTOB
KOHCTPYKIUH;

- OCHOBBI TEOPUH HAMPSHKCHHOTO M Ie(OPMUPOBAHHOTO COCTOSIHHSI B TOUKE TEJIA;

- KJIACCUYECKHE TEOPHH MPOYHOCTH U IIACTUYHOCTH MaTEPHUAIIOB;

- pacyeTsl Ha IPOYHOCTh U KECTKOCTH MPHU CIOXKHOM COMPOTHUBIIEHUHN JIEMEHTOB KOHCTPYKIUH;

- pacueThl Ha YCTOMYHBOCTD CXKATHIX CTEPKHEH;

- pacueTbl Ha MPOYHOCTh M KECTKOCTb MPU JUHAMUYECKOM U IMKIUYECKOM XapaKTepe HarpyKeHus
W3EHi.

1.3. Bxoaublie TpedoBaHus

|He PEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHankaTop J0CTHKEHHS
KOMIIETEHIIUH, C KOTOPBIM Cpencrsa
COOTHECEHBI ITaHUPYyeMbIe OLICHKH

pe3yIbTaThl 00yUeHUS

[Tnanupyemsbie pe3yabTaThl
o0y4deHus Mo AUCHUTUINHE
(3HaTh, yMETh, BIA/IETh)

Nnnexc

Kommerenmnus
WHJUKATOpa




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJ1-1011K-1

3HaTh:

— 3aKOHBI MEXAHHKHU;

— OCHOBHBIE TIOHSTHSI U
TUIIOTE3bl, UCIIOJIb3yEMbIE B
Kkypce «ConpoTuBieHue
MaTepHaIIOBY;

— TEOPETUYECKHE
[OJIOKEHUSI, JIEXKAIIIHE B
OCHOBE PacyeToB Ha
MPOYHOCTh, )KECTKOCTh U
YCTONYMBOCTD JIEMEHTOB
KOHCTPYKLUMI;

— BU/IbI IPOCTOTO U
CJIO’)KHOTO HarpyKeHHUS
2JIEMEHTOB KOHCTPYKITUH;
— 3aKOH YIIPYTOCTH IS
pacTsuKeHUs (CoKaTus), s
YUCTOTO CJIBUTA,
00001eHHbIH 3aKk0oH ['yKa;
— CYILIECTBYIOLLIME METOIbI
CTaHJAPTHBIX UCIIBITAaHUI
TS OTIpeIeTIeHuUs
MEeXaHU4e-CKIX CBOHCTB
MaTepHUAJIOB;

— CYIIHOCTh MPOIECCOB H
SIBJICHU, BOBHUKAIOIUX MPU
nedpopMUpOBaHUH
MaTepHUaoB;

— KJIACCUYECKUE TEOPUU
MPOYHOCTH U KPUTEPUH
MJIACTUYHOCTH MaTepUasoB;
— OCHOBBI ITPOBEJICHUS
PacyeToB 3JIE€MEHTOB
KOHCTPYKIIMI MPHU CIOXKHBIX
BUJIaX CONPOTHUBIICHUS, &
TAK)KE B YCIOBHAX
LIUKJIMYECKOTO XapaKkTepa
HarpyXeHUs U3JIEIHM.

3HaeT OCHOBHEIE 3aKOHBI
€CTECTBCHHO-HAYYHBIX H
OOIIEHHKEHEPHBIX TUCIIH-
[UIMH, METOIbI
MaTEMaTUYECKOIr0 aHaau-3a U
MO/ICTUPOBAHUS.

DK3aMeH

OIIK-1

WJ1-2011K-1

YMETh:

— OPHEHTHUPOBATHLCS B
BbIOOpE PACUETHBIX CXEM
2JIEMEHTOB KOHCTPYKLHUHA;
— POBOJIUTH PacyeThl Ha
HPOYHOCTh, KECTKOCTD
YCTOMYMBOCTH CTEPKHEBBIX
CHUCTEM;

— oaouparp u
UCTIOJIB30BATh CIIPABOYHYIO
UTEepaTypy, He0OX0IUMYIO
JUIS IPOBEICHUS

YMeeT IPUMEHATh
€CTECTBEHHOHAYYHbIC U
oOlIeMHKEHEPHBIE 3HAHUS,
METO/bl MAaTEMAaTUYECKOTO
aHaJM3a U MOJCITHPO-BaHHS B
pogecCuoHaNbHOM
NeSITeIbHO-CTH.

PacueTHO-
rpadudeckas
paboTa




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC
pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

WH)XEHEPHBIX PacyeTOB;

— OIPENICIISITh
MEXaHUYECKHE
XapaKTePUCTUKHU
MaTEPUANIOB M0 PE3yJIbTaTaM
MIPOBEAEHHBIX
1a00paTOPHBIX UCIIBITAHUN;
— BBIOMPATH U IPUMCHSITh
COOTBETCTBYIOIINE TEOPHUH
MIPOYHOCTH TIPH
MIPOEKTUPOBAHUH U pacueTe
JIEMEHTOB KOHCTPYKLHUI.

OIIK-1

WJ1-30T1K-1

Bnaners:

— HaBBIKAMU MTPOBEICHUS
WH)XEHEPHBIX pacueToOB Ha
MPOYHOCTH M )KECTKOCTh
CTCPKHEBBIX CUCTEM,
paboTarnmx Ha
paCTsDKEHHUE B CKATHE,
C/IBUT, KpYU€HHUE, U3rH0;

— HaBBIKAMH BBIOOpA
ONTHUMAJIBHBIX Pa3MEPOB U
(hopM moTepevHbIX CeUeHU
CTEPIKHEN,
o0ecreunBaroImx
TpeOyeMbIe MTOKa3aTeu
HaIEeKHOCTH, O€30ITaCHOCTH
1 SKOHOMUYHOCTH;

— HaBBIKAMHU OTIPEICTICHHS
OCHOBHBIX XapaKTEPUCTHK
MMPOYHOCTH, MJIACTUIHOCTH U
YIPYTOCTH MaTEpHUAaIIOB;

— HaBBIKAMH
CaMOCTOSITeTIbHOW PaOOTHI B
1a00paTOPHBIX YCIOBUSAX 1O
PKCIIEPUMEHTATBHOMY
OTIPEICTICHHUIO
MEXaHUYECKUX CBONCTB
KOHCTPYKITUOHHBIX
MaTepHaIOB.

Brnaneer metonamu
€CTeCTBCHHOHAYY-HbIX H
OOIIEMHKEHEPHBIX
MCIUIUTNH.

Kypcosas
pabora




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
5
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 54 54
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 16 16
- naboparopusie padoTsl (JIP) 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 18 18
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 90 90
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP) 18 18
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 180 180
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
5-i1 cemecTp
Brenenue. 1 0 0 0

OcHoBHbIe noHATHA. Hayka o conpoTuBiieHun
MaTepuanoB. MecTo Kypca cpeiu ApYyruxX JUCLU-TUIHH.
[ToHsiTve O MPOYHOCTH, KECTKOCTH, YCTOMUUBOCTH.
[TonsiTHE O peaTbHOM OOBEKTE U pacueT-HOU CXEMe.
Knaccuduxkarys reomerpuaeckux Gopm Tena.
Knaccuduxarms cBsi3eil, HaTO)KEHHBIX Ha TEJIO B
miockoctr. Kiaccudukarus saenrHux cui. [TonsTue o
BHYTpeHHUX cuiax. Meton ceuenuil. [lonsitue o
HanpsOKEHUSX B Touke Tena. [lonstue o nedopmanusix.
['unoTessl Kypca CONPOTUBICHUE MaTEpUAJIOB.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

PacTsoxenue u coxatue.

2

6

2

17

Tema 1. [{leHTpanbHOE pacTsHKEHUE U CHKATHE.
Onpenenenre BHYTPEHHUX CUIIOBBIX (DaKTOPOB.
Hanpspxkenus u negopmaiy npu pacTsHKeHUH U
cxatuu. 3akoH ['yka. Monyns FOnra. Koagdunuent
[Tyaccona. YciioBue NpoYHOCTH MPU PaCTsHKE-HUU U
cxatun. OCHOBHBIE METO/IbI ¥ BU/IbI pACUETOB Ha
MpoyHOCTh. HanpsikeHus: Ha HAKJIOHHBIX THIOMIAIKAX
pacTsinyToro crepxxss. [loTeHumansHas 3Heprust
YIpyToil e opMaliim.

Tema 2. MexaHn4ecKkue CBOMCTBA KOHCTPYKLIHMOHHBIX
MaTepHUalioB.

MexaHndeckre XxapakTepUCTUKN MaTepuanoB. Buabl
CTaHapPTHBIX UCTIBITAHUM MaTepuanos. J(uarpamma
pacTspKeHUs. Y CII0BHAs AMarpaMMa pacTsHKEHHUS.
OCHOBHBIE XapaKTEPUCTUKH TPOYHOCTU U
[J1aCTUYHOCTH. Jlnarpamma cxatus. Bnusaue
pa3MYHBIX (PAKTOPOB HA MEXaHUYECKHE
XapaKTEePUCTUKHU.

['eoMeTpuuecKue XapaKTEpUCTUKU MTONEPEYHBIX CEUEHHUI
CTEepXKHEH.

Tema 3. ['eoMeTpuueckue XapakTepUCTUKU IIIOCKUX
CeUeHUI.

OcHoBHbIE NOHATHA. CTaTUUECKHE MOMEHThI CEUYEHUI.
Onpeenenue NoI0KeHUs HEHTPa TSHKECTH CEUSHHUS.
[TonsiTe 0 MOMEHTaxX HHEPLUUU. MOMEHTBI HHEPLIUU
npoctedmux GUryp. 3aBUCUMOCTH MEXTy MOMEHTaMHU
WHEPLUU TIPU NapajuIeIbHOM IIEPEHOCE OCeH.
3aBUCUMOCTH MEXTy MOMEHTaMU WHEPIUH MPU
[MOBOPOTE Oceid. [ TaBHbIE OCH U TJIABHBIE MOMEHTBI
nHepuuu. [lousatue o paguycax uHepuuu. [loHsitue o
MOMEHTAaX COIIPOTUBIICHUS.

CaBur u Kpy4eHue.

Tema 4. Cnur.

Uuctelii casur. KacaTenbHble HapsyKEHMs! IPH YUCTOM
cABUre. Y cI0BHE IPOYHOCTH MU cABUre. 3akoH ['yka
pu yrcToM casure. Moayis cisura. Pacyer aneMeHTOB
KOHCTPYKLMH Ha cpe3.

Tema 5. Kpyuenue.

AHaJIM3 BHYTPEHHUX CHUJIOBBIX (DaKTOPOB MPHU KPYUECHUHU.
[locTpoeHue 3m10p KpyTAUX MOMEH-TOB. Hanpsoxenus
U 1eopMaluy pyu KPYYEHUH BaJIOB KPYTJIOrO U
KOJIBLIEBOTO Ce4eHMsl. PacdeTsl Ha MPOYHOCTD U
PKECTKOCTB IPU KPYUYEHHUH BaJIOB KPYIJIOTO U KOJIBLEBOIO
cedeHus. ParonanbHbie GOpMBI MONEPEeYHBIX CEUSHUIN
BaJIOB IIpU KpyueHUU. Pacuer npsiMOyroJpHOro ceueHus
Ha IPOYHOCTh U XKECTKOCTh IPU KPYUECHHH.

W3rub npsiMoro CTepikKHs.

24

Tema 6. U3rub npsiMmoro cTepHs.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

[Tonsitust 00 u3runbe. Buapl n3ruba. PacueTHbie cxembl
MpocTermux TUNoB 6anok. OnpeneneHne peakiyii omop
npu n3rude. AHaJIM3 BHYTPEHHUX CHIIOBBIX (PaKTOPOB
npu u3ruoe. [1paBuso 3HaKOB JJ11 BHYTPEHHUX CHIIOBBIX
¢daktopos. [[uddepennnanbabie 3aBUCUMOCTH MEXKTY
BHYTPEHHUMH CHJIOBBIMH (DaKTOpPaMU U
WHTEHCUBHOCTBIO PAaCIPEIECIIEHHON HAarpy3Ku pu
n3rude. 3aKOHOMEPHOCTH S0P BHYTPSHHUX CHIIOBBIX
(bakTopoB.

Tema 7. OnpeaesieHre HATPSHKCHUH MPH U3THOE.
Uucteiii n3ru6. HopmanbHble HanpsbKeHUS PU YUCTOM
n3ruoe. [lonoxeHune HeHTpanbHOMN JIM-HUM MTPH YUCTOM
n3ruoe. YcnoBue MPOYHOCTH MPH YUCTOM H3TrHOe.
ParronanbsHbie GOpMBI IONEpeyd-HBIX CeUSHUN TPU
nsrude. [lonepeunsiii u3ru6. Hanpsokenus,
BO3HUKAIOIIUE TTPH MMOTIEPEIHOM H3TH-0e. Onpenenenne
KacaTebHBIX HAPSHKSHHUHA MTPH MOTIEPEIHOM H3THOE.

Y CII0BUS TIPOYHOCTH TIPH MO-TiepeuHoM u3rude. [TomHas

MpOBEpKa Ha MPOYHOCTH OATKH MPU MOMEPEYHOM U3rHoe.

Tema 8. Omnpenenenue nepeMerieHnii npu u3ruoe.
[lepemenienns, BOSHUKAIOIINE TIPU U3THOE.
JluddepennmansHoe ypaBHEHHE U30THYTON OCH OasKu.
JlnddepeHnanbHbIe 3aBUCHMOCTH MEXTY
MePEMEIICHUSMHU W BHYTPEHHHUMHU CHJIOBBIMHU (hak-
TOpaMM Npu U3rude. MeTo/1 HauaabHBIX TAPaMETPOB IS
onpeiecHUsT epeMenieHui. OOIme MeTo-JIbI
OTIpeIeNICHHsI IEPEMEILICHHI B YIPYTUX CHCTEMaX.
[Tonsitue 06 06001IeHHOM crite 1 0000IIEHHOM
nepemenienny. OnpeaeneHne nepeMenieHnii MeTo0M
uHTerpana Mopa. Onpezenenue nepeMerieHui
crioco6oM Bepemarnuna. YcinoBue 5XeCTKOCTH MpH
n3ruoe.

OCHOBBI HANPSKEHHOTO U 1e(hOPMUPOBAHHOTO
COCTOSIHHSI B TOUKE TeJIa.

Tema 9. HampsbkeHHOE COCTOSTHHE B TOUKE Tea.
CocTaBisronye HampsHKEHHOTO COCTOSIHUS B TOYKE TeJa.
3aKOH NMapHOCTH KacaTeNbHbBIX HaNps-KeHUH. TeH3op
Hal'[pﬂ)KeHHﬁ. BI/II[BI HaIPAXKECHHOI'O COCTOSAHHUA B TOYKE
Tea. I maBHbIS HaIlPpsYKCHUS Y TJIABHBIC TIJIOMIAAKHU.
[1ockoe HanpshKeHHOE cocTostHne. HampshkeHust Ha
HAKJIOHHBIX IIOIMAaJAKaX IIPU IMJIOCKOM HAIIPAXKCHHOM
COCTOSIHUY. | TaBHBIC HANPSDKEHUS MTPU TITIOCKOM
HapsDKEHHOM cocTosiHuU. Hanbospime 3HaYeHus
HOPMAJIBHBIX M KacaTeJIbHBIX HAIIPSHKCHUI.

Tema 10. /lehopMupoBaHHOE COCTOSHHE B TOUKE TelIa.
Cocrasrnsronue 1e()OpMHUPOBAHHOTO COCTOSTHUS B TOUKE
Tesia. O600meHHbIH 3akoH ['yka. O0b-emHas
nedopmanys. [loreHnmanbHas sHeprust [eopMaIi.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

Kiaccnueckue Teopuu nmpouHoctu. PaB-HoonacHbie
HaIpsiKEHHbIE COCTOSHMSI. DKBUBAJICHTHOE HANPsKEHUE.
Teopust HAaMOOIBIIUX HOPMaJIb-HBIX HATPSKEHHH.
Teopust HanOOIBIIKMX TUHEHHBIX Aepopmaruii. Teopus
HaOONBIINX KaCaTEIbHBIX HAMPSKEHHUH.
DHepreTUdeckas (4eTBepTasi) TeOpHs MPOYHOCTH.
Teopus mpounoctu Mopa.

CnoxHoe CONMpOTHUBIICHUE.

Tema 11. Kocoit u3ru6. BHenieHTpeHHOE pacTskeHue
(ckatue).

Buns! ciioxHoro conporusienus. I1lnockuii u
MPOCTPAHCTBEHHBIN KOCOM M3TN0. AHAIHN3 BHYT-PEHHUX
CHJIOBBIX (haKTOPOB MPH KocoM m3rnde. HanmpsorkeHus
npu KocoM usrude. [lonoxeHne HelH-TpabHON TUHUH
MpU KOCOM U3rube. Y CIoBre MPOYHOCTH MPU KOCOM
n3rude. BHeneHTpeHHoe pac-TsuKeHue (CKaThue): aHaIu3
BHYTPEHHHUX CHJIOBBIX (PAKTOPOB, BO3HUKAIOLIHE
HANPSKEHUs], TO0JI0KEHUE HEUTPaIbHOM JIMHUHU, YCIOBHE
[IPOYHOCTH, SJPO CEUCHMUS.

Tema 12. U3rub c kpy4eHuem.

M3rub ¢ kpydeHnem BajoB KPyIjIoro cedeHus. AHAIN3
BHYTPEHHHUX CHJIOBBIX (pakTopoB. Ha-mpsixenus mpu
n3rube ¢ KpydenueM. HamnpsikeHHOe COCTOSIHUE U
YCIIOBUE MPOYHOCTHU B OMACHOU TOYKE MPU COBMECTHOM
neiicTBUM M3rnba U KpydeHus Kpyribix BajoB. Pacuer no
TEOPUSAM MPOYHOCTH.

YcTanocTHas IIPOYHOCTb MATCPHUAJIOB.

Tema 13. YcranocTHas IpoYHOCTh MaTEPHAIIOB.
SIBenue ycranoctd. ManoIukiIoBass 1 MHOTOLIUKIIOBAs
ycTanocTb. OCHOBHBIC XapaKTEPUCTUKH ITHKIIOB.
MexaHn4ecKre XapaKTepUCTUKN COTPOTUBIICHUS
yctanoctu. KpuBble ycTanoCcTHON NpOYHO-CTH.
[{uknuyeckas 10AroBeYHOCTh. DUZHUECKUN U YCIOBHBIN
Mpesen BEIHOCIUBOCTH. CBS3b Mpe/iesia BRBIHOCIUBOCTH C
IPYTUMHU MEXaHUYECKUMU XapaKTePUCTUKAMU.
JlnarpaMma npeienbHbIX aMIUTUTYD U €€ cXeMaTu3allusl.
Brusare paznuvHbIX GaKTOPOB HA COMPOTUBIICHUE
yctanoctu. Onpe/ieneHue npesena BhIHOCIUBOCTH
nerany. Pacdet Ha CONPOTUBIIEHUE YCTAIOCTH IPU
ACHMMETPUYHBIX [UKIAX HArPyKEHUS.

Y CTOMYHBOCTD CTEPIKHEN.

Tema 14. YCTOWYUBOCTB CKATBIX CTEPIKHEH.

Y cToitunBeie, HEyCTOWYHBBIE U Oe3pa3nudHbie (HOPMBI
paBHOBecHs cucTeMbl. Kputudeckast cua cxaToro
cTepkHs. 3ajada Disiepa o onpeAeIeHUI0 KPUTHIECKON
cuJiibl. BiusiHue yclioBUi 3aKperieHus: CTEp KHEN Ha
BEJIMYMHY KpUTHUYECKOH cuiibl. Kputuueckue
HanpsokeHust. [ mokocts. [Ipenenst




O0Bem
H OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
aUMEHOBAHUE PA3/JEJIOB JUCLHUIUIMHBI C KPAaTKUM 3QHATHI 110 BHAAM B 4acaX |3aHsATHil 10 BUIAM
COJZIEPIKaHUEM B qacax
JI JIP I13 CPC

npuMeHUMOCTH GopMyiisl Ditnepa. Pacuer Ha
YCTOMUYMBOCTS 32 MpeaesaMu ynpyroctu. [lomHsiit
rpauK 3aBUCUMOCTH KPUTHUECKUX HAIPSKEHUH OT
rMOKOCTH cTepxkHs. PacueT Ha yCcTOMUMBOCTD.
Koaddumnuent 3anaca ycroitunBoctu. PacueT Ha
YCTOMYMBOCTH 1O KOA(PPUIIUEHTY MPOJOIBEHOTO H3TH0A.
ParroHanbHbIe KOHCTPYKIMOHHBIE MaTepUaIbl U POPMBI
CEYECHUH CIKATBIX CTEPIKHEMU.
HNTOI'O no 5-my cemecTpy 16 18 18 90
NTOI'O no aucuuiuinze 16 18 18 90

Temaruka MMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

Ne
_ HanMeHoBaHHe TeMbI IPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 [PacueT Ha MPOYHOCTH U oNpeAeacHHe JepopMaliii CTEPKHEBBIX CUCTEM, pabOTaIOIINX Ha
paCTSKEHUE U CKaTHe

2 |OmpenenieHHe TEOMETPUUECKUX XaPaKTEPUCTHUK TUIOCKUX CEUEHHI

3 |PacueTsl Ha TPOYHOCTH U KECTKOCTH MPU KPYUCHUU

4  |OnpeneneHue BHYTPEHHUX CHIIOBBIX (pakTOpoB npu u3ruode. [locrpoenue 3mop BHYTPEHHUX
CHJIOBBIX (pakTOpoB. Pacuer 6anku Ha MPOYHOCTH IO HOPMAJIbHBIM HAIPSKEHUSAM

5  |[lonmnas mpoBepka Ha IPOYHOCTH JBYTABPOBON OaKH

6  [PacueT Ha MPOYHOCTH MIOCKOM pamsl. [TocTpoeHue 3Mmop BHYTPEHHUX CUIOBBIX (PaKTOPOB B
pamax

7  |Omnpenenenre nepeMeIIeHu py u3rude MEeToI0M HadallbHBIX MapamMeTpoB. PacueT Ha
ECTKOCTH P U3rude

8  |Ompenenenue nepeMenieHu Ipu U3rude MeTo1oM uHTerpana Mopa u cnocobom Beperiarnna

9 |Omnpenenenue nepeMenieHUH B INIOCKUX pamax

10  |PackpbITHe cTaTUYECKON HEONMPEAEIUMOCTH CTEP>KHEBBIX CUCTEM MeTo0M cuil. Pacuer
CTaTUYECKH HEONPEIeTUMON Oallku

11  |Pacyer craTnyecku HEONPEIEITMMOTO BaJa

12 |AHanu3 II0CKOro HaIlpsKEHHOTO COCTOSIHUS B TOUKE TeJa

13 |Pacuer Ganmku Ha IPOYHOCTH MPH KOcoM n3rude. OnpeneneHne paoHaIbHOTO PACTIONIOKEHHS
ceueHHs OaIKu

14  |Pacuet Basia Ha MPOYHOCTH MPHU U3TUOE C KPYUCHUEM

15 |Pacuer Bana Ha CONPOTUBIECHHE MHOTOLIMKIIOBOM yCTaI0CTH

16 |Pacuer Ha yCTOMYMBOCTH HEHTPAIBHO CKATOTO CTEPHKHS

17 |PacyeTsl Ha IPOYHOCTD U KECTKOCTH MPHU yaape

18  |PacueTsl mpocTEHIIMX OCECUMMETPUYHBIX 000JI0UEK




Tematnka MpUMEPHBIX JTa00PATOPHBIX padbOT

HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

1 CpaBHI/ITeHBHBIe HCIBbITaHUA Ha PACTAKCHUE TNIACTUYHBIX U XPYIIKUX MAaTCpHUATIOB. Onpez[eneHI/Ie
OCHOBHBIX XapPAaKTCPUCTHUK MMPOYHOCTHU U INIACTUIHOCTU MaTCpHaJIa

2 CpaBHI/ITCJIBHLIe HCIBITAHUA HA CKATHUEC XPYIKUX U INIACTUYHBIX MAaTCpUaIOB

3 [9KkcnepHMEeHTaIbHOE ONpeeeHue METOIOM TEH30METPUPOBAHUS YIIPYTHX XapaKTEPUCTHK
Matepuaia: Moyt FOnra n xoapunmenta ITyaccona

4  |OnpeneneHue MOAYJS CABUTA MO Pe3yJbTaTaM MCIBITAaHUS Ha KPyuyeHHE TOHKOCTEHHOU TPYOKH

5 |OmbITHOE OTpeieeHre epeMeNIeHNH TPy U3ru0e B 33JaHHBIX CEUCHUSIX OaJIKH

OnsITHOE OIIPCACIICHUC pCaKLII/Iﬁ OIIOp B CTATUYCCKU HCOHpCI[CJ'IHMOﬁ Oanke

N N

OmnbITHOE OMpeieNieHNe epeMeNeHUH KOHCOIbHOM Oallky IIpU KOCOM H3rube

8 OnsITHOE OIIPCACICHUC HepeMCH_[CHI/Iﬁ npu n3ruoe ¢ KPYYCHUCM B 3a/IaHHBIX CCHCHUAX Oaaxu

9  |DKcneprMEHTAIBHOE ONPECIICHUE KPUTHISCKOM CHITBI IICHTPAIBHO CKATOTO CTEPIKHS OOJIBIION
THOKOCTH

TemaTuka NpUMEpPHBIX KypCOBBIX TPOEKTOB/padboT

HaumeHoBaHMe TeMbl KyPCOBBIX IPOEKTOB/PadoT

1 [PacueT u mpoeKTHpOBaHUE Basia, pabOTAIOIIETO B YCIOBUSIX MHOTOIIMKIIOBOTO XapaKTepa
Harpy>KEeHUs

5. OpraHmaunoHﬂo-nez{aromqeame yYciaoBus

5.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OpMHUPOBAHUSA
KOMITeTeH Ui

[TpoBeaeHME NEKIMOHHBIX 3aHSITHIA M0 AUCIUILIMHE OCHOBBIBAETCS HA aKTUBHOM MeToj]ie 0Oy4eHWs,
[MpY KOTOPOM Yy4YalllMecs HE MacCHUBHBIE CIYIIATENH, 4 AKTUBHBIE YYACTHHUKHU 3aHATHSA, OTBEYAIOIIHNE HA
BOIIPOCHI TIpenojaBaresid. Bompocsl mpernogaBatend HaleJleHbl Ha aKTUBH3AlHIO MPOLECCOB YCBOCHHUS
MaTeprualia, a TAaKK€ Ha pa3BUTHE JIOTMYECKOro MbliuieHus. [IpenonaBarens 3apaHee HaMedaeT CIHCOK
BOHpOCOB, CTI/IMYJII/IPYIOHII/IX aCCOIMAaTUBHOC MBINIJICHUC U yCTaHOBJIeHI/Ie CBSI3€I>1 C paHee OCBOCHHBIM
MaTEPUAIIOM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3alki MeToja OOyYeHHsI JIeHCTBHEM:
ompeieNsoTes MpoOaeMHbie 00s1acTh, GopMHUpYyIOTCs Tpynmbl. [Ipu mpoBeneHNN MPaKTUYSCKUX 3aHATHN
MpECIEAYIOTCA CIEAYIOIMINE LEeNU: NPUMEHEHHE 3HAHUN OTAENBHBIX AWCIUIUINH U KPEaTHUBHBIX METO/OB
TUTSE pelieHust IpoOIeM U MPHSITHS PEIIeHUH; 0TpadoTKa y 00yJaronMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MCIKJIITNYHOCTHBIX KOMMYHI/IKaHI/Iﬁ nu paSBI/ITI/Ie J'II/I)IepCKI/IX Ka4eCTB, BaerHHeHI/Ie OCHOB Teopeanecxnx
3HAHWH.

[IpoBenenne maboOpaTOPHBIX 3aHATHI OCHOBBIBAETCS HA HMHTEPAKTHBHOM METOJE OOYy4YEHHS, MPHU
KOTOPOM 00y4JaroIuecs: B3auMoJICHCTBYIOT HE TOJIBKO C MPETojiaBaTesieM, HO U ApYT ¢ apyrom. Ilpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIllUXCsl B Mporecce oOydeHus. MecTo mpermojaBaTens B WHTEPAKTUBHBIX
BaHATHUSIX CBOJUTCS K HAMIPABJICHUIO JACSITEILHOCTH 00yUYaOIMUXCsl Ha TIOCTHKCHUE TIeJIeH 3aHATHS.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHN UCIIONB3YIOTCSI MHTEPAKTUBHBIC JICKITUH, TPYTIIIOBBIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIN3 CUTYallnil 1 IMUTAHOHHBIX MOJIEIIEH.
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5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

HN3Y4YCHUU JUCIHHUITIIMHBI 06y‘{aIOH_II/IMC$[ LICJ'ICCOO6p3.3HO BBIITIOJIHATH

PCKOMCHOANH:
1. H?:yquI/Ie y‘Ie6H01>i JUCHHUINIMHBI JOJIZKHO BECTUCh CUCTEMATHUYCCKHU.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam

PCKOMCHAYETCS 11O MMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMUHDBI, OIIPCACIICHUSA, ITIOHATUA pa3aciia.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,

Ha60paTOpHBIM pa60TaM U MHAWBUAYAJIbHBIM KOMIUJICKCHBIM 3aJIaHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bca Tematuka BOIIPOCOB, U3Yy4YAaCMbIX CaMOCTOATCIBbHO, 3aJaCTCA Ha JICKIHUAX IPCIIOAaBaTCICM.
M xe Jar0TCsd HCTOYHUKHU (B IEPBYIO O4YCPCaAb BHOBb U3IaHHBIC B HepHOﬂHQCCKOﬁ Hay‘-IHOﬁ JH/ITepaType)

1 Oonee ACTAJIbHOI'O NIOHMMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIUU.

clleAyIoIIne

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpadpuyeckoe onvucanue
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO,
TOJ] M3/IaHUs, KOJTUIECTBO CTPAHMII)

KonnuectBo
DK3EMILLIPOB B
OnOINOTEKE

1. OcHoBHas TUTEpaTypa

KyuenkoB A. I1. ConpoTuBneHre MaTepUaoOB | KOHCIIEKT JEKIU :
yaeOHOe mocobue aiist By3os / A. I1. Kyuenkos, M. JI. 3unmreiin, A. M.
Xanos. - [lepmb: M3a-Bo [THUITY, 2014.

50

ConpoTHBIIeHE MaTEepHAIIOB : yueOHoe mocodure / A. A. baakupes [n
np.]. - Ilepmb: Wza-so III'TY, 2007.

395

deonocreB B. 1. ConpoTHBIIeHNE MaTepHaioB : YI€OHUK /ISl BTY30B / B.

U. ®eonockeB. - Mocksa: M3a-so MI'TY um. H. 3. baymana, 2007.

146

2. lonoJHUTEIbHASI JTUTEPATYpa

2.1. YueOHbIe M1 HAYYHbIE U3TAHUS

MuxoBuu ['. M. PykoBOACTBO K pEMIEHUIO 3a]1a4 IO COMPOTUBIICHHUIO
MaTepHajoB : yueOHoe nocobue st BTy30B / I'. M. Unkoswuy, JI. C.
Munus, A. 1. Bunokypos. - Mocksa: Beicm. k., 2001.

177

[Tucapenko I'. C. CnpaBouHHK 10 conpoTuBieHuio Matepuainos / I'.C.
[Tucapenko, A.Il. SIxoBnes, B.B. Martgees. - Kues: [earta, 2008.

20

CompoTHBIIeHHE MaTepHaiIoB : yueOHoe rmocodue s By3os / H. H.
Baccepman [u ap.]. - Ilepms: U3a-Bo ITHUITY, 2011.

41

4. 1. - Tlepms: , U3n-Bo [THUITY, 2016. - (ConpoTHBIieHUE MaTEpHAJIOB:
TeCTOBBIC 3a7aHus : yueOHoe mocobue; Y. 1).

15

2.2. llepuoanueckue u3aaHus

Bectuuk [THUITY. Aspokocmuueckas Texnuka / [lepmckuit
HallOHAIBbHBIN UCCIIEI0BATENbCKUN MTOJIUTEXHUYECKUN YHUBEPCUTET ;
[Ton pen. B. 1O. [lerposa ; P. B. bByns6osuua. - [lepms: U3n-so [THUITY,
2012 -.

Bectauk [THUITY. MammHocTpoeHre, MaTepraaoBeIeHUe : KypHa /
[lepMCKUif HATMOHATBHBIN HCCIIEI0BATEHCKUM MOMUTEXHUUSCKUH
yHUBepcuTeT ; Poccuiickast akanemus Hayk, CHOMpPCKOE OTAETICHHE |
Poccuiickas akagemus Hayk, Y panbckoe oTaenenue ; [lepmckuii kpail.
MUHHCTEPCTBO MPOMBILUIEHHOCTH, MHHOBALMM U HayKH ; PocMoiionexs ;
[Tox pen. B. 1O. Iletpona ; [Tox pea. B. S. benenbkoro. - [lepmb: U3a-B0

[THUITY, 2012 -.
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Bectauk [THUITY. Mexanuka : sxypnan / [lepMckuii HaMOHAIBHBINA
HCCIIeIOBATENIbCKUN MOTUTEXHUYECKUM yHUBepcuTeT ; [Tox pea. A. A.
TamxkunoBa. - [lepme: U3n-so ITHUITY, 2012 -.

2.3. HopmaTUBHO-TeXHUYeCKH e U3TAHUS

| He ncnione3yercs

3. MeToaudeckue YKazaHud JJ1d CTYJA€HTOB 110 OCBOCHUIO TUCHUILJIMHBI

| He ucnons3yercs

4. Y4eOHO-MeTOANYECKOE 00eclieYeHHe CAaMOCTOSITeIbHOM padoThl CTyIeHTa

| He HCIIOJIB3YCTCA

6.2. JekTpoHHAs yueOHO-MeToAN4YecKasi JJuTeparypa

HocTynHoCcTh
(cets UHTEpHET /
Bup nurepatypst Hauverosanne Ceputia na JIOKaJIbHAs CETh;
pa3paboTKu MH(pOPMALMOHHBIN pecypc aBTOPH3OBAHHETH /
CBOOOHBIN JOCTYI)

JlonostautenbHas [KydenkoB A. I1. ConpotuBnenue  |http://elib.pstu.ru/Record/RU|nokanbHas ceTh;
uTepaTypa MaTepuaioB : KoHcreKT jJekuii :  [PNRPUelib3688 CBOOOJIHBIN JTOCTYTI

yaebHoe nocobue s By3oB / A. I1.

DKyuenkos, M. JI. 3unmreiin, A. M.

Xanos. - [lepmb: U3a-Bo [THUITY,

2014.
JlonosiHuTenbHas (ConpoTUBICHHE MAaTEPUAIIOB : http://elib.pstu.ru/Record/RU|nokansHas cets;
uTepaTypa yaeoHoe ocooue aist By3os / H. H. [PNRPUelib3352 CBOOOJIHBIN JTOCTYTI

Baccepmasn [u ap.]. - [lepmb: U37-

Bo [THUITY, 2011.
OcHOBHas KyuenkoB A. I1. Conporusnenue |http://elib.pstu.ru/Record/RU|nokanbHas ceTs;
nmuTeparypa MaTepuanoB : KoHcnekT Jekiuii :  [PNRPUelib3688 CBOOOJIHBIN JOCTYT

yaebHOe mocodue ais By3oB / A. 1.

Kydenkos, M. JI. 3unmmreitn, A. M.

Xanos. - [Tepmsb: U3n-so ITHUITY,

2014.
OcHOBHas COIPOTHBIICHUE MAaTEPHAJIOB : http://elib.pstu.ru/Record/RU|(nokanbHas ceTh;
uTeparypa yueOHOe Tocooue / A. A. PNRPUelib2659 CBOOOJTHBIN JTOCTYII

banakupes [u ap.]. - [lepmb: U31-BO

[Ty, 2007.
OcHOBHas deonocweB B. U. Conporusienne  |http://elib.pstu.ru/Record/lan |mokanpHas ceTs;
nmiTepaTypa MaTepuaioB : yaeOHuk s By30B / [RU-LAN-BOOK-106484  |aBTOpH30BaHHBIN

®eonocwes B. U. - Mocksa: MI'TY JIOCTYII

uM. baymana, 2018.

6.3. JInnen3noHHoe U CBOOOHO PacCIPOCTPaAHsAEMOE IPOrPpaMMHOe obecriedeHue,
HCII0JIb3yeMoe MPHU 0CYIeCTBJIeHHH 00pa30BaTe/LHOI0 NMpoLecca no JUCHUILINHE

Bun I1O Haumenosanue 110

Microsoft Office Professional 2007. yuir.
42661567

OducHBIC TIPUITOKESHHS.
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6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO

nmponoecca nmo IMCuauIlJinHe

HaumenoBanne Cchuika Ha HTHPOPMAITMOHHBIN pecypc
baza naHHBIX HAYYHOH JIEKTPOHHOM OMOIHOTEKN https://elibrary.ru/
(eLIBRARY.RU)
Hayunas ouoimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/

HCCJIIEA0BATCIIBCKOIO MOJIUTEXHUYCCKOTO YHUBEPCUTETA

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DnekTpoHHO-0nbnnoTeunas cucrema IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynbsrantlnmtoc

http://www.consultant.ru/

WHdopMamoHHO-CIIpaBOYHAs CUCTEMa HOPMAaTHUBHO-
TEXHUYECKOHN OKyMeHTaluu "TexaKkcnepT: HOpMBbI, IpaBuiIa,
CTaHJapThl ¥ 3aKOHOAaTeabcTBa Poccun”

https://Texakcnepr.caiit/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 nmpouecca mno

JTUCHUILINHE
. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BAHUS
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEeACTB 00yUeHus

Kypcosas pabota  |[lapTs! 15
JlaGoparopHas CTOJIBI Ta0OpaTOpHbIE 11
pabora
JlaGopaTopHas TeHzomeTp [ 'yrendeprepa 2
paboTa
JlaGopaTopHas YHUBepcanabHas HACTOJIbHAS AJEKTPOMEXaHNUeCKas 1
pabota vcIibITaTeNnbHas MamuHa MacTtpon moaens 3369 B

koMIuiekte ¢ IIK
JlaGopaTopHas YHUBEPCAIbHBIA y4eOHbIN MHOTOHANAOYHBIN KOMILIEKC 5
paboTa IUTS TIPOBEICHHS JT1a00paTOPHBIX pabOT MO JUCIUTUTHHE

“Conportusnenue Matepuanos” CM-1
JlaGopaTopHas YCTaHOBKA TSI OaTaHCHUPOBKY Tell BpameHust TMT 05 1
paboTa
JlaGopaTopHas YCTaHOBKA I U3YYEHUS IUNIOCKOMCHCTEMBI TPOU3BOIBHO 1
paboTa pacnoniokeHHbIx crit TMT 02
JlaGopaTopHas yCTaHOBKA JJISl ONIPEIeTICHUs MOJTyJIsl CABUTa MPU 1
paboTa KpY4Y€HHUH U TJIAaBHBIX HANPSHKEHUN NPU KPYUSHUH U TIpU

COBMECTHOM JIeiicTBHM M3ruoa u kpydenus TMT11/14
JlaGopaTopHas yCTaHOBKA JJIs1 ONIPENIEIeHUs OTIOPHBIX PEAKIMA Oalok 1
pabota TMT 03
JlaGopaTopHas YCTaHOBKA JJIs OTIPE/ICTICHHsI TPOTrHO0B OaIKu Ha JIBYX 1
pabota onopax TMt 13
JlaGopaTopHas YCTaHOBKA JUISl ONPEIEIICHNS] YCTOMYNBOCTH CKATOTO 1
paboTa cTepxkHs 0obIIoi rnokoctr TMT 15
JlaGopaTopHas YCTaHOBKA IS ONIPEAETICHHSI LIEHTPA TSHKECTH TIOCKUX 1
paboTa ¢uryp TMt 04
JlaGopaTopHas YCTaHOBKA JJIsI CUCTEMBI TUIOCKUX cXOoAamuxca cuit TMT 1
paboTa 01
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. HanmMeHoBaHuE HEOOXOIMMOIO OCHOBHOI'O 000PYA0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopatopHas [ITAaHT HIIUPKYJIH 5
pabora
Jlexnus Jlocka mapkepHas 1
Jlexust HoyTtOyxk 1
Jlexnys [TapTsI 15
Jlexuust IIpoexTop 1
[IpakTuyeckoe Jlocka mapkepHas 1
3aHATUE
[IpaxTHueckoe [TapTsI 15
3aHATHE

8. ®oH OLIEHOYHDBIX CpeacTB TUCHUILIMHBI

|OHI/IcaH B OTACJIBHOM JIOKYMEHTE
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MuHHCTEpPCTBO HAyKH M BhICIIEro oOpazoBanusi Poccuiickoit denepanmu
denepanabHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKACHHE
BBICIIETO 00pa30BaHUs
«IlepMCKHH HAMOHAJIBHBIH UCCJIEN0BATEIbLCKUM
MOJUTEXHUYECKNH YHUBEPCUTET)

®OH/JI OONEHOYHbIX CPEACTB
JJI51 POBeIEeHUs1 IPOMEKYTOYHOM aTTeCTAIUM 00y4AI0NIUXCS 10 TUCHUIIHHE
«ConpoTuBjieHHe MATEPHAJIOB)
Ilpunoscenue k paboyeit npozpamme OucCyUnIUHBL

®opma o0yveHus: Ounas
Kypc: 2/3 Cemecrp: 4/5
Tpynoémkocts:

Kpenuros no pabouemy yueOHOMY IJIaHY: 5 3E

Yacos o paboyemy yuyeOHOMY IUIAHY: 180 wu.

dopma NPOMEKYTOYHOM aTTECTAUM:
Dx3ameH: 4/5 cemecTp
Kypcosas paborta: 4/5 cemecTp

[Tepmsb 2023



@oH OLEHOYHBIX CPEACTB U1 NPOBEICHUS NPOMEXKYTOYHOM aTTecTaluuu
oOydaromuxcst A7 TOpPOBEACHHS  MPOMEXYTOYHOW  aTTecTalMd  O0yYarommxcs
M0 JTUCIUIUIMHE SIBISIETCSl YacThio (TPUJIOKEHUEM) K paboueil mporpamMme TUCIUILIAHBI.
@DOH/] OLIEHOYHBIX CPEACTB AJISl MPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00ydaromuXxcs Mo
IUCLMILTUHE pa3paboTaH B COOTBETCTBUU C OOIIeH 4acThio (POHIA OIIEHOYHBIX CPEACTB IS
POBEICHUS] TMPOMEXKYTOUHOM aTTecTallid OCHOBHOW 00pa3oBaTelIbHOM  MpPOTrpaMMBbl,
KOTOpasi yCTAHABJIMBAET CUCTEMY OLICHUBAHUS PE3yJIbTATOB IIPOMEKYTOUHON aTTECTALIUU U
KPUTEpUHU  BBICTaBJIEHHUA  OLEHOK. OHJ OLEHOYHBIX CpPEICTB JJId  MPOBEICHUS
IPOMEXKYTOYHOM aTTecTalli OO0YyYalolUXCs MO JUCLUMIUIMHE YCTaHAaBIMBaeT (GOpMbI U
OpoLEAYpPbl TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOYHOM  aTTecTaluu
0Oy4JaronmMxcst Mo AUCIUIUIMHE.

1. IlepeyeHb KOHTPOJIHPYEMBIX Pe3yJLTATOB O0y4YeHHS MO JUCHUIIMHE, 00bEKThI
OIleHMBAHUSA ¥ BUbI KOHTPOJISI

CornacHo PITJ OCBOEHHE yueOHOTrO Marepuasa JUCUUIUIUHBI
3aIJIaHUPOBAHO B TEYCHUE OJHOTO cemecTpa (4-ro nmbo 5-ro cemecTpa yueOHOTO TUIaHA) U
pa3ouTo Ha 2 yuyeOHBIX MOAYAs. B KaxaoM MoAylne MpeayCMOTPEHbl ayAUTOPHBIE
JICKIMOHHbIE, MPAKTUUYECKUE 3aHATHS, a TAKXKE CaMOCTOATENbHas paboTa CTyaeHTOB. Bo
BTOPOM MOJIyJI€ MPEAYCMOTPEHO BBINOJIHEHHE JT1a0OpaTOpHBIX paboT. B pamkax ocBoeHus
y4ueOHOTo Marepuasna JUCHUIUIUHBI (POPMUPYETCSI KOMITOHEHThI KOMIIETEHIININ 3Hamy, ymems,
enademo, ykazaHHble B PIIJ], KkoTopble BBICTYMAIOT B Kaue€CTBE KOHTPOIMPYEMBIX
pe3yJIbTaToB 00y4YEeHUS 10 JUCHUIUIUHE (Tabm. 1).

KoHTponb ypOBHS yCBOEHHBIX 3HAHUM, OCBOEHHBIX YMEHUH W MPUOOPETEHHBIX
BJIQJICHUI OCYIIECTBISIETCA B paMKax TEKYIIEro, pyOeKHOTO U MPOMEKYTOUHOIO KOHTPOJIS
Opy U3YyYEHUU TEOPETHMUECKOr0 MaTepualia, cJade OTYETOB MO JIabopaTopHbIM paboTam,
3ammuTe KypcoBoi paboThI U caue sk3amMeHa. Buasl KoHTposIs cBeneHsl B Tabmmiy 1.1.

Tabnuua 1. [lepedeHb KOHTPOIUPYEMBIX PE3YIBTATOB O0YUYEHHS 1O AUCHIUTIIIMHE

Bua koHTpoas
KounTtpoaupyemble pe3ybTaTsl 00y4eHHsI 110 Texyumii Py6exublii HToroswlii

aucupmnnse (3YBer) TK | PIPP | JP |MOMIP) aer | gp | JNORMC

YcBoeHHBIE 3HAHUSA

3.1 3HaTH TeOpETUYECKHE TON0XKEHUS, JIeKAIINe B TK TB TB
OCHOBE PacueTOB Ha MPOYHOCTB, KECTKOCTb U
YCTONYMBOCTH 3JIEMEHTOB KOHCTPYKIUI; — OCHOBHBIE
THIIOTE3BI, JOMYIIEHNS U 3aKOHBI, HCIOIb3yEMbIE B
Kypce «CONpOTHBICHNE MAaTEPHAIIOBY; — BUIbBI
MIPOCTOTO U CJIOAKHOTO COMPOTUBIICHHS 3JIEMEHTOB
KOHCTPYKIHNH; — CYIIECTBYIOIINUE METO/IBI
CTaHAAPTHBIX UCIIBITAHUI [UIS ONpENIENICHHS
MEXaHUYECKUX CBOMCTB MaTe€pPHUaNOB; — CyLUIHOCTb
IIPOLIECCOB U SBJICHUI, BOZHUKAIOIUX [IPU
neopMUpPOBaHUN MaTEPHAIOB; — KJIACCUUECKHE
TEOpUH U KPUTEPUU IPOYHOCTH U MIIACTUIHOCTH
MaTepHasoB; — OCHOBBI IPOBEACHUS pacueToOB
9JIEMEHTOB KOHCTPYKIHH MPU MPOCTBIX U CI0XKHBIX
BU/IaX CONPOTHUBIICHHUS.

OcBoeHHbIE YMEHUA

¥Y.1 — OpUeHTUPOBATKLCS B BEIOOPE PACUETHBIX CXEM PTPP | OJIP 113, 113, K3
2JIEMEHTOB KOHCTPYKITUH; — TPOBOJIUTH pacueThl Ha 1-9 K3
MPOYHOCTh, KECTKOCTh U YCTONUUBOCTh CTEPKHEN U




CTEPKHEBBIX CHCTEM; — IIOA0MPATh U UCTIOIE30BATh
CIIPaBOYHYIO JTUTEPATYPY, HEOOXOIMMYIO JUIS
MIPOBEACHUS HHXCHEPHBIX PACUECTOB; — OMPEICIIATH
MEXaHUYECKHE XapaKTEPUCTHUKU MaTEpUAJIOB MO
pe3yabpTaTaM MpPOBEIEHHBIX JTA00PATOPHBIX
UCTIBITAHUI; — BEIOUPATh U IPUMCHSTH TCOPHUU
MIPOYHOCTHU MPU MPOESKTUPOBAHUU U pacueTe
9JIEMEHTOB KOHCTPYKUUH; — IPOBOAUTH PACUEThI
9JIEMEHTOB KOHCTPYKUUH MPU MPOCTHIX U CIOKHBIX
BHIAaX CONPOTHUBIICHHUS.

IIpuoGpeTeHHbIE BJIA/IEHUSI

B.1 BianeTh — HaBBIKAMU TPOBEACHHUS WHKCHEPHBIX PI'PP | OJIP K3 KP K3
pacyeToB Ha MPOYHOCTH M IKECTKOCTH CTEPIKHEBBIX 1-9
cHCTeM, pabOoTaONIMX Ha PAaCTSDKEHHE M CXKaTwe,
CIBWI, Kpy4YeHHE, H3rH0; — HaBBIKAMHU pacueTa
9JIEMEHTOB KOHCTPYKIHMH MPH MPOCTBIX M CIIOKHBIX
BHIaX CONPOTHBIICHHUS, — HaBbIKAMH  BBIOOpa
ONTUMAIBHBIX pa3MepoB Hu  (OpM  TMOMEPCUHBIX
CCUCHUIl CTEp)KHEH, 00eCIeUnBarOMUX TpeOyeMbIe
MOKa3aTeIn HaJIe)KHOCTH, 0e30IMacHOCTH i
9KOHOMHYHOCTH; — HABBIKAMH OIPEICIICHIUSI OCHOBHBIX
XapaKTepUCTHK  MPOYHOCTH,  IUIACTUYHOCTH U
YIPYroCcTH MaTepHAJIOB,; - HaBBIKAMU
CaMOCTOATENbHON PabOTHl B TAOOPATOPHBIX YCIOBHSIX
[0 JKCICPUMCHTAIBHOMY H3YUYCHHIO MEXaHHYECKOTO
[IOBEICHHUS u OTIpEICIICHUIO CBOWCTB
KOHCTPYKIIMOHHBIX MaTCPUAIOB.

TK — mexywuii konmpoans 8 hopme mecmuposarus, PI'PP — npakmuueckue 3aHamus ¢ ROCIe0VIOuWUM
8bINONHeHUueM pacuémuo-epaguueckux pabom; OJIP — nabopamopmuvie pabomwvl ¢ nocredyiowell
noozomoexou omuéma; KP — xypcosaa paboma;, K3 — xomnnexcnoe 3adanue 3ayema/sxzamena, 1B —

meopemuyeckuti gonpoc, P- konmponvnas paboma, 113 — BOIIPOCHI U NPAKTUYCCKUE 3aJaHUS I
KOHTPOJIA OCBOCHHBIX YMGHI/Iﬁ

W TOrOBOI OLIEHKON MOCTHXKEHHUS PEe3yJbTaTOB OOYUEHHS MO NUCHUIUIMHE SIBISETCA
IIPOMEXYTOUYHAs aTTecTauus B BHIE JK3aMEHA, IIPOBOAMMAs C YYETOM pe3yJIbTaTOB
TEKYIIETO U PyOE)KHOTO KOHTPOJIA.

2. Buabl KOHTpPOJIsI, THIIOBbIe KOHTPOJIbHbIC 3aJaHUSI W IIKAJbl OLCHUBAHHUS
pe3yJIbTAaTOB 00y4eHu st
Texymuii KOHTPOIbh YCIIEBAEMOCTH WMEET IIeNbl0 oOecreueHne MaKCHUMaIbHOU
s dexTuBHOCTH ydeOHOTO TIpollecca, yMpaBJIeHHe MporieccoM (popMUpOBaHUS 3aTaHHBIX
KOMITETCHIINA 00y4YaeMbIX, TIOBBIIICHHE MOTHUBAIMK K Yy4eOe © MpeaycMaTpuBacT
OLICHMBAHUE XOJIa OCBOCHUS AUCUUIUIMHBL. B coorBercTBUM ¢ [10n0KEHNEM O TTPOBEICHUU
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTAIlMM OOYyYaOIUXCS TI0
o0Opa3oBaTeNbHbIM MpPOrpaMMaM BbICIIErO0 00pa3oBaHMsl — MIporpamMmam OakanaBpHara,
cnenuanurera u Marucrtparypsl B IIHUIIY mnpemycMOTpeHbl crleayromme BHUAbI U
NEPUOJUYHOCTD TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH 00YyYarOUUXCsl:
- BXOJIHOM KOHTPOJIb, IPOBEPKA UCXOAHOTO YPOBHS MOATOTOBJICHHOCTH 00y4aeMOTO U
€ro COOTBETCTBUS MPEIBSABIAEMbIM TPEOOBAHUSIM JJIs1 U3YUYEHUS JaHHOUW TUCUUILIIUHBI;
- TeKyIIMH KOHTPOJb YCBOEHHUS MaTepuaia (YpOBHS OCBOCHMSI KOMIIOHEHTA «3HATb)
3aJIaHHBIX KOMIETEHIIU) Ha KaXXIOM TPYIIOBOM 3aHATHM M KOHTPOJb MOCEHIAEMOCTH
JICKIIMOHHBIX 3aHSITHII;



- TPOMEXYTOYHBIH M PYOSKHBI KOHTPOJIb OCBOCHHS OOy4YaeMbIMH OTAEIbHBIX
KOMIIOHEHTOB «3HAaTb», «YMETb» 3aJlaHHbIX KOMIETEHUMN IyTEM KOMIIBIOTEPHOIO WJIU
0JJaHOYHOTO TECTUPOBAHUSA, KOHTPOJIBHBIX OMPOCOB, KOHTPOJBHBIX pa0dOT (MHAUBH Ty AJIbHBIX
JIOMAIITHAX 33JIaHUH ), 3aIUThI OTYETOB I10 JIAOOPATOPHBIM paboTam, pedepaToB, d¢ce U T.1I.

Py0OexxHblif KOHTPOJb MO AMCUMIUIMHE MPOBOJUTCS HA CJIEAYIOIIeH Henene Mocie
OPOXOXKIEHUS MOAYJIA JUCHUIUIMHBI, a TPOMEKYTOUYHBIM — BO BpeMs KaxIaoro
KOHTPOJIBHOTO MEPONIPUATHS BHYTPU MOIYJIEN AUCUUILIAHBL

- MEXCECCHOHHAs aTTecTalMs, €JUHOBPEMEHHOE MOJIBEACHUE WTOrOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP IO BCEM AUCUUIUIMHAM ISl KaXIOTO
HaIpaBJeHUs MOJTOTOBKH (CIEIMATIBHOCTH), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1. Texymmii KOHTPOJIb YCBOCHHSI MaTepuaja

Texkymmii KOHTPOJIb yCBOEHHS MaTepuana B (opMe coOecedoBaHUsS WU
BBIOOPOYHOTO TEOPETUUECKOTO OMPOCa CTYAEHTOB MPOBOIUTCS MO KaXJI0i Teme. Tekyiiemy
KOHTPOJIIO TIOJUIEKUT MOCEIAEMOCTh CTYIEHTAMH ayJUTOPHBIX 3aHITHIA.

2.2. Py0e:xxHBII KOHTPOJIb

PyGexxHpIli KOHTPONH AJIT KOMIUIEKCHOTO OIICHWBAHUS YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHUN M TPHOOpPETeHHBIX BiaaeHwid (Tabdn. 1.1) mpoBomutTcs B (opme
TECTUPOBAHUS, KOHTPOJIBHOM paldOThl, a TakkKe 3allUThl PACYETHO-IPAPUUECKUX U
71a00paTOPHBIX PadOT.

2.2.1. 3amuTa J1aG0opaTOpHBIX padoT

Bcero 3amnanuposano 9 naboparopHbsix paOoT. Tumnosbie TeMbl 1a00paTOpHBIX PadOT
npuBeneHbl B PI1/I.

3amura gadopaTOpHOM pabOoThl MPOBOAUTCS HHAMBUAYATBHO KaXKIBIM CTYIEHTOM
WM TPYNNON CTyAEHTOB. THUIOBbIE 1IKaja U KPUTEPUU OIICHKHU MPUBEIACHBI B OOIIEH yacTu
®OC nporpaMmsl.

2.2.2. 3ammTa pacyeTHO-rpapuuecKux pador

Bcero 3amnanupoBaHo 18 mpakTHUeCKHX 3aHSATUNA C MOCJIEIYIONIUM BBITOJIHEHUEM
pacuetHo-Tpaduueckux padot (PI'PP). TumoBbsie TeMbl MpakKTUUECKUX 3aHATUN TTPUBEACHBI B
PILI.

3amuTa pacueTHoO-rpaduyeckoil paboThl TPOBOIUTCS WHIUBUAYATbHO KaXKIbIM
CTyleHTOM. THMOBBIE IIKaJla W KPUTEPUH OIEHKUM mpuBeneHbl B oOmel yactu POC
IPOrpaMMBl.

2.3. IIpomexyTouHasi aTrecTanusi (MTOrOBbIil KOHTPOJIb)

Jlonyck K mNpOMEKYTOUYHOM aTTECTALMU OCYLIECTBISAETCS MO pe3ylnbraraM TEKYLIEro
U pYOEKHOrO KOHTPOJS. YCIOBUSAMM JIONyCKa SIBJISIIOTCS  yCHEIIHas cAada BCeX
1a00paTOPHBIX U pacueTHO-TpadUueCcKUX padoT U MOJTOKUTENbHAS UHTErpajbHAs OLEHKA 110
pe3ynbTaTaM TEeKYIIETo U PyOeXHOTO KOHTPOJIS.

[IpomexyTtounas arrecranus, comtacHo PII/I, mpoBonuTcs B BUE 3aIMTHI KypCOBOM
paboThl, a TaKXkKe 5K3aMeHa MO0 AWCHUIUIMHE YCTHO mo Owunetam. buner comepxur
Teopernueckue Bonpockl (TB) mns npoBepkH yCBOEHHBIX 3HAHWMN, MPAKTHYECKUE 3aJaHUs
(IT3) s mMpoBEpKM OCBOEHHBIX YMEHUW W KOMIUIeKCHbIe 3amaHusi (K3) st xoHTposst
YPOBHS IPHOOPETEHHBIX BIIAJICHUIN BCEX 3asBJICHHBIX KOMIIETCHLIUH.

buner popmupyercs Takum 00pa3oM, 4ToObI B HETO TOMAJIX BOMPOCH! U MPAKTUYECKUE
3a/laHusl, KOHTPOJIMPYIOIIHUE YPOBEHb CPOPMUPOBAHHOCTH 6ceX 3asBJICHHBIX KOMITETEHIIUH.



dopma Omtera nipeacrasinena B [Ipunoxenun 1.

Brimonaenne kypcoBoit pa®OThI TPHU3BAHO BBISBUTH CIIOCOOHOCTH CTYACHTOB Ha
OCHOBE TOJIYYEHHBIX 3HAHUW CaMOCTOATENIbHO pellaTh KOHKPETHBIE MPAKTUYECKHE 3aauu
WIM TPOBOJUTH HCCIEAOBAaHME MO OJHOMY M3 pasleioB (MOIyJeH), H3y4aeMbIX IO
oOmenpoecCHOHaIbHBIM U CHCIHMAIBHBIM JTUCIMIUIMHAM, a TaK)Ke HampaBlIeHO Ha
(GbopMHpOBaHUE COOTBETCTBYIOIIMX KOMIETEHIMH CTyJeHTa. BplmonHseTcss Ttumnosas
KypcoBasi pabota Ha TeMy «PacueT M mpoekTHpoBaHHE Baja, pabOTaIOIIEro B YCIOBHUSX
MHOTOIIMKIIOBOTO XapakTepa HarpyXeHus» win «PacdeT Ha mMpOYHOCTh Baja MpH U3rude ¢
KpyueHuem». THUIOBBbIE WIKada W KPUTEpUM OLICHKM NpuBeneHbl B odmeld dactu POC
IPOrpaMMBl.

[To pe3ynbTaTaM 3alllMThl KYpCOBOM paOOTHI BHICTABJISETCS MHTErpajibHAs OLEHKA IO
4-x OamIbHOM 1IKaje OLIEHMBAHUS, KOTOpas pacHpoCTPaHSAETCS Ha BCE 3aIlJIaHUPOBAHHBIE
oOpa3oBaTesibHbIE Pe3yJbTaThl B (pOpME 3HATh, YMETh, BIAJETh, YKa3aHHbIC B 3a/laHUU HA
KYPCOBYIO paboTy.
2.2.1. TunoBbie BONPOCHI U 3aJaHNS JJI5l IK3aMeHA M0 IUCHUIINHE
TumnoBbie BONPOCHI 1JIsI KOHTPOJISI YCBOCHHBIX 3HAHUM:

I. OcHOBHbIE TOHSITUS M THUIOTE3bl COMPOTUBICHUS MaTepuanoB. I[IpoyHOCTE.
/KecTkoCTb. Y CTOMYUBOCTS. Ynpyrocrs. CnocoOHOCTh K IJIACTUYECKOMY
nedhopmupoBannio. XpynkocTb. OCHOBHBIE MOJEIN COMPOTUBIICHUS] MaTepuanoB (MOJEIH
(dbopmbl, MaTepHrasa U TUNa HarpyxeHus ). Pacuetnas cxema;

2. Buemmnune wu BHyTpeHHUE cuioBble (akTopbl. Kiaccudukanuss BHYTPEHHUX
CUJIOBBIX (pakTOpOB. MeToj ceueHui;

3. HampsixenHnoe coctosiHue B (u3nyeckod Touke. HopMmanbHble M KacaTeIbHbIE
HaIpPSHKCHUS;

4. llentpansHoe pacTskeHue  (cxkarue). [lpomosibHble  CUJIbI, HOpPMAJIbHbBIE
HanpspkeHust u oceBbie Aedopmarmn. Koaddunment [lyaccona, mogyns FOHra;

5. MexaHnueckne XapakTepUCTUKU Marepuana. JluarpaMma OJTHOOCHOTO PacTSKEHUS
YOPYTO-IJIACTUYECKOTO U XPYNKOT0 Marepuaia. DKCIEPUMEHTAIBHOE ONPEAECIIEHHE MOTYJIS
IOnra. [Ilpepenbl TekydecTH M HPOYHOCTH. YCIOBHBIE MEpENEibl  TEKY4YECTH.
XapakTepuCTUKHU MIACTUYHOCTH MaTEpPUAJIOB;

6. IlpuHuumbel pacuera 3JIEMEHTOB KOHCTpYKUuH. IlpenenbHble, AOMyCTUMBIE,
peanbHbie HamnpsokeHus. Koadduuuent 3anaca npo4HOCTH U (PaKkTOpbl, ONPEAEIISIIONINE ero
3HaueHue. Pacuer o nomyckaeMbIM HaANpsKEHUSIM (MPOYHOCTHOM pacyer);

7. llpuHuMIIBI pacueTa JJIEMEHTOB KOHCTpyKUui. IIpenenbHble, IOMYyCTUMBIE,
peanbHble HaNpsKeHus. PacyeT no qomyckaemMbIM epeMeeHusIM (pacueT Ha HKECTKOCTh);

8. T'eomeTpuyeckre XapaKTEPUCTUKH MOMEPEYHbIX ceyeHU. CTaTUYECKUH MOMEHT
CEUYEHUsI, OCEBbIE MOMEHTbl HWHEPUMHU CEYEHUW, TOJSAPHBIA MOMEHT WHEPLMUHU, HX
ompenenaeHnue A MPOCTHIX (KPyr, MPSMOYTOJBHHK, TPEYrOoJbHHUK) (OpPM CEUCHUU W
CJIOKHBIX;

9. T'eomeTpuyeckue XapaKTEPUCTHKHU IJIOCKUX ceyeHHil. OceBble U IIEHTPOOEKHBIN
MOMEHTBI MHEPIIMU, UX OIpEIeTIeHUE sl NMPOCThIX (KPyTr, MPSAMOYTOJbHUK, TPEYTOJIbHUK)
($hopM cedeHuli U CI0KHBIX;

10. 'eomeTpuyeckue XapakTepUCTUKH IUIOCKMX cedyeHuid. [nmaBHele ocu. OceBble
MOMEHTBI MHEPLIUH, BBIYUCICHHBIE OTHOCUTEILHO TVIABHBIX LIEHTPAJIbHBIX OCEH;

11. Hanpsixenust u gedopManiviv mpyu YUCTOM cBUre. 3aKoH ['yka mpu 4UCTOM CABUTE;



12. Hanpsokenuss u aeopMmani CTEpP)KHA KPYTJIOTro TOMNEPEYHOro CEYeHHUs Mpu
KpYYEHUH;

13. Bugel um3ruba. OmnpeneneHre BHYTPEHHUX CHIJIOBBIX (DaKTOpOB TpuU U3rHOE.
HuddepennnanbHble CBA3M MEXKAY BHYTPEHHUMU CHJIOBBIMU (DaKTOPAMU;

14. lepopmarnyu u Hanps>KEHUS PU YHCTOM H3THOE;

15. Onpenenenue nepeMenieHnii pu ynctom usruoe. JuddepennuansHoe ypaBHeHHE
U30THYTOH OCH CTPEIKHS;

16. Ilonepeunniii  u3rub. KacaTenbHble HanpsyKEHUsT NpU  HOMNEPEYHOM U3rHOe.
dopmyna KypaBckoro

17. Ilonsitue o0 ycroWuuBocTH. 3amada Oinepa. IlepBas kpuTudeckas cuia.
Koaddunment npuBeieHHON IIUHBL. [ HOKOCTH CTEPIKHS;

18. ®uznueckas Touka aedopmupyemMoro TBepaoro Tena. HampspkeHHOE COCTOSHUE B
¢buznueckoil Touke. Buapl HANMpsSKEHHBIX COCTOSHUN

19. IInockoe HampsixeHHOE cocTosiHME. [ TaBHbIe HanpsbkeHnd. OnpeneneHue riaaBHbIX
HarnpspkeHui. OpHeHTanys MIOIIAI0K, HA KOTOPIX JE€HCTBYIOT IVIABHBIE HANPSKEHUS;

20. [1nockoe HampsikeHHOE cocTosiHMe. Haumbombinne KacaTenbHbIE HAMPSKEHHUS.
OpueHTanus IoMaI0K, Ha KOTOPBIX AEMCTBYIOT HAaMOOIbIIINE KacaTeIbHbIE HAPSKEHHUS;

21. HedbopmupoBanHoe coctosiHue Guzndeckoir Touku. OceBbie aeGopManuu U yriibl
capura. O0001meHHbI 3akoH ['yka ayig m3oTponHoro tena. OTHOCUTENBHOE H3MEHEHUE
00beMa;

22. llepopmupoBaHHOE cocTosiHME (hr3nueckor Touku. OceBble Aeopmalvu U yIibl
casura. [lorennuanbHas sHEprus ynpyrux aedopManui;

23. Teopuu NpOYHOCTU. DKBUBAJIECHTHOE HaIpsbKEHHOE cocTosiHue. [lepBas u BTOpas
Teopuu npouyHocTH. KoadduuneHnTsl 3anaca npoyHoCTH;

24. Teopu MNPOYHOCTH. ODKBHBAJIEHTHOE HANPSLDKEHHOE COCTOSHHE. TpeThsi Teopus
npouHocTH. KoadduimeHTs! 3amaca mpoyHOCTH;

25. Teopun NpOYHOCTH. DKBUBAJIEHTHOE HAIPSIKEHHOE COCTOsIHUE. UeTBepTas Teopus
npouHocTH. KoaduimeHTs! 3amaca mpoyHOCTH;

26. Teopun NpOYHOCTH. DKBUBAJIEHTHOE HAMPSKEHHOE COCTOsIHUE. Teopuu MpOYHOCTH
Mopa. KoadurmenTsr 3anaca npodHoCTH

TumoBbie BONMPOCHI M NPAKTHYECKHE 3aJaHUSl JJs1 KOHTPOJS OCBOCHHBIX
YMEHMH:

1. Pacder Ha NPOYHOCTH U JKECTKOCTh CTEPKHEN U CTEpKHEBBIX cucteM. I[locTpoenue
SMIOP OCEBBIX CUJI, HOPMAJbHBIX HANPSKEHUN M NEPEMEUICHUH MONEpPEYHbIX CEUYEHUH.
Onpenenenue aepopmManuu Npu pacTIKEHUU-CKATHH;

2. Pacder Ha MPOYHOCTb U KECTKOCTh BAJIOB KPYIVIOIO M KOJIBLEBOIO IMONEPEYHOTO
ceueHus. [loctpoenue amop KpyTALUMX MOMEHTOB U YIJIOB ITOBOPOTA MONEPEYHBIX CEUECHUH.
OmnpeneneHre KacaTeabHbIX HaNpsKeHUd. OnTUMaabHOE MPOEKTUPOBAHUE BaJIOB;

3. CraruyuecKku HEONpEAEIUMbIE CTEPIKHH MTPU PACTSHKEHUH-CKATUU U KPYUYEHUU;

4. T'eoMeTpUUYECKUE XapaKTEPUCTUKU MONEPEUYHbIX ceueHUuM. CTaTUYECKHil MOMEHT
CEUEHHUs, OCEBbIE MOMEHTHl HHEPLUU CEUEHUH, IEHTPOOEKHBIH M TOJSPHBIA MOMEHT
WHEPLUU, UX OINpeAeNeHHE [Jsl MPOCThIX (KPYr, MPsIMOYTOJbHUK, TPEYTOJbHUK) (PopM
CEYEHMI M CIIOKHBIX. OnpeneneHne HEHTPOB MacC sl MPOCTBIX (KPYr, MPSAMOYTOJIbHUK,
TPEYTOJbHUK) (hOPM CEUEHUMN U CIIOKHBIX;

5. Pacuer Ha npouHocTh 6anok npu usrude. IlocTpoeHue smop MONEPeyYHbIX CUIT U



u3rubaomux MOMeHTOB. [luddepeHnuanbHpie CBA3M MEXIy BHYTPEHHUMH CUJIOBBIMHU
dakropamu. OrmpeneneHue HOPMAIbHBIX M KacaTENbHBIX HANpsSOHKEHUH Tpu u3ruode.
OnTumanbHOE IPOSKTHUPOBAaHUE 0aJIOK;

6. Omnpenenenue nepemenieHuid npu ynctom usrude. Juddepennuansnoe ypaBHeHne
M30THYTON ocH Oanku. PacueTsl Ha )KeCTKOCTh MpH U3ruode.

7. Pacyer Ha TPOYHOCTH MPU COBMECTHOM JEHCTBUM M3rnba W KpydeHus. Bridop
TEOpPUU MPOYHOCTH. ONTUMAIILHOE TPOEKTUPOBAHUE BAJIOB ITPU CJIO0KHOM CONPOTUBIICHUH;

8. Pacuer Ha yCTOMYMBOCTb LIEHTPAJbHO- W BHELEHTPEHHO CHXKAThIX CTEPKHEM.
Ornpenenenne KpUTHYECKUX CHJL.

TunoBble KOMILIEKCHbIE 3aJaHHS AJI51 KOHTPOJISA IPHOOPETEHHbIX BJIAICHU:

l.

KomrekcHoe 3a1aHue 1o pacuery CTepHeH.

IlepeyeHp THIIOBBIX CUTYAallMOHHBIX 3aJaHUM W KEMCOB JUIsl NPOBEPKU BIIAJICHHUU

NPEACTABIEH B npuioxeHuu 2. Illoanvil nepeuens

meopemuyecKkux e6onpocoe u

NPAKMUYEecKux 3a0anuti 8 oopme ymeeprcOeHHo20 KOMNIEKma IK3aMeHaAYUOHHbIX OUIemos
XpaHumcs Ha evlnyckarowel kageope.

2.2.2. lllkanbl OLIEHMBAHUA Pe3yJabTATOB 00y4CHHS HA IK3aMEeHe
Ornenka pe3yabTaToB 00ydeHHsI O JUCHUILTUHE B (hopMe ypOBHS C(HOPMUPOBAHHOCTH
KOMIIOHEHTOB 3HamMb, yMemb, 61a0emsb 3asBICHHBIX KOMIIETEHUUN NPOBOAUTCS MO 4-X
OaJIbHOM IIKaJIe OLIEHUBAHUS ITyTEM BBIOOPOYHOTO KOHTPOJIS BO BpEMS IK3aMEHa.
TunoBele 1mKaga U KPUTEPUU OLIEHKH pe3yJbTaTOB OOydYEHHUs IpPU cIadye dK3aMeHa
JUIS KOMIIOHEHTOB 3HAMb, yMemb U 61ademsb NIPUBEACHBI B Tabmunax 2.1, 2.2, 2.3

Tabnuna 2.1. [llkana orieHMBaHUs YPOBHSI 3HAHUIM

Baan Yposenn Kpurepun onieHuBaHNs YPOBHSI YCBOEHHBIX 3HAHMIA
YCBOEHUS
MaKCHMAILHAL Cmyoenm npaguibHo omeemui Ha meopemudeckKull 60npoc ouiema.
5 - Ilokazan omnuunvle 3HAHUSA 8 PAMKAX YCBOEHHO20 YYeOHO020 Mamepuad.
Omeemun Ha 6ce OONOIHUMETbHBIE BONPOCHL
Cmyodenm omeemun Ha meopemuyeckuil 60npoc buiema ¢ HeboIbUUMU
4 Cpennuii HemoyHocmamu. Ilokazan xopouiue 3HaAHUsL 8 PAMKAX YCBOEHHO20
YpOBEHB yuedbnoeo mamepuana. Omeemun Ha 6ONLUUHCMBO OONOTHUMENbHBIX
80Npocos
Cmyoenm omeemun Ha meopemudecKull ONpPoc durema c
3 MuHuManbHbIN cywjecmseHubiMu Hemounocmamu. Ilokazan yooenemeopumenvhule
YpOBEHb 3HAHUS 8 PAMKAX YCBOEHHO20 Y4ebHo20 mamepuana. I[lpu omeemax na
00NoNHUMeENbHbIE BONPOCHL ObIIO OONYUWEHO MHO20 HEMOYHOCHel
I T IIpu omseme na meopemu%cxmz eonpoc 6uﬂemavcmy0enm
) yPOBCHb He NPOOEMOHCMPUPOBAL HeOOCMAMOYHbLI Ypo6eHb 3uanutl. [lpu omeemax
Ha OONONHUMeNbHble 80NPOCHL ObLIO OONYULEHO MHONHCECHIBO
JOCTUTHYT

HeENpasuilbHblx omeemos




Tabnuua 2.2. Illkana orieHMBaHus YpOBHSA yMEHUM

YpoBeHb .
Bau Kputepuu oneHuBaHus yPOBHSI OCBOEHHBIX YMeHMit
OCBOCHHS
. Cmyoenm npasuibHO 8bINOIHUL NPAKMUYECKoe 3a0anue ouiema.
MakcuMansHbIH
5 OBCHL Tokazan omauunvle yMeHUs 8 PAMKAX 0CBOEHHO20 Y4eOHO20
M mamepuana. Omeemun Ha 8ce OONOTHUMEbHbLE BONPOCHL
Cmyoenm 8bInonIHUL NPaKkmudeckoe 3a0anue duiema ¢ HeboIbUUMU
4 Cpenuuii Hemoynocmamu. Tlokazan xopouiue ymenusi 8 pamkax 0C60eHHO20
YPOBCHB yuebHoz2o mamepuana. Omseemun Ha OOTLUUHCIMBO OONOTHUMETbHBIX
80NPOCOB
Cmyoenm 8binoaHuL NPaKkmuyeckoe 3a0anue OuLema ¢ CyujecmeeHHbiMuU
3 MuHUMAaIbHBIN Hemounocmsamu. [loxkasan yoosiemsopumenvvie YMeHUS. 8 PAMKAX
YpOBEHb 0C80eHH020 Yyuebno2o mamepuana. [lpu omeemax na donoiHumenvHole
80NPOCHI OBLIO OONYUEHO MHO20 HeMOYHOCIell
MHIMATE HLL Ipu evinonneruy npakmuyecko2o 3a0aHus duiema cmyoeHm
) OBCHE Ho NPOOEMOHCIMPUPOBATL HEOOCMAMOYHbIU YPOseHb YymeHull. [Ipu omeemax
M HAa OONOTHUMENbHBLE BONPOCHL ObLIO OONYUEHO MHONCECTBO
JOCTHTHYT

HeNnpasujibHblx Omeemoes




Ta6nuua 2.3. Illkana onieHnBaHus ypOBHS MPUOOPETEHHBIX BIIaICHUI

Bana Yposenn Kpurtepuu onleHuBaHus YPOBHS NMPUOOPETEHHBIX BJIaIeHHIT
npuodpereHust
Cmyoenm npasuibHo GbINOIHUIL KOMNJLEeKCHOe 3adanue ounema. Ilokasan
5 MaxkcuMabHBII omauuHble 81A0CHUsL HABBIKAMU NPUMEHEHUS NOJIYYEeHHbIX 3HAHUL U
YPOBEHb VMeHULl npu peuteHuu npoghecCuoHaAIbHbIX 3a0ad 8 PAMKAX YCBOEHHO20
yuebnoeo mamepuana. Omeemun Ha 6ce OONOTHUMENbHbLE BONPOCHI.
Cmyoenm 8bInoIHUL KOMNIEKCHOe 3a0anue ouiema ¢ HeOorbuumu
Cpennii HEeMmOYHOCMSIMIU. 1?01<a3ax1 xopouiue 61A0€HUsL HABLIKAMU NPUMEHEHUS
4 YPOBEHD NOIYYEHHbIX 3HAHULL U YMEHUL NPpU peulenuu npophecCUuoHaIbHbIX 3a0a4 8
PAMKax yceoeHHo2o yuebrno2o mamepuana. Omeemun Ha 6OIbUUHCINGO
O0ONONHUMENLHBIX BONPOCO8.
Cmyoenm 8blnonHuL KOMNieKCHoe 3adanue ounema ¢ cyuecmeeHHbvlMu
Hemoynocmamu. Tlokazan yoosiemsopumenbHoe 81a0eHUe HABIKAMU
3 MuHUMAIBHBII NPUMEHEHUs. NOTYYEeHHbIX 3HAHUL U YMEeHULl NPU peuleHuu
YpOBEHB nPOpeccuoHanbHblxX 3a0a4 8 PAMKAX YCBOCHHO20 YYeOHO20 MAmepuald.
Ilpu omeemax Ha donoiHumMeNbHLIE BONPOCHL OBLIO OONYUWEHO MHO20
HemouHocmell.
Ipu évinonnenuu KOMNIEKCHO20 3a0anus OuLema cmyoenm
MUHMMAJIBHBIN | NPOOEMOHCMPUPOBAT HEOOCMAMOYHBLI YPOBEH GLAOCHUSL YMEHUSMU U
2 YPOBEHb HE HABBIKAMU NPU peuleHUU NPOPeCcCUOHATbHBIX 3a0a4 8 PAMKAX
JTOCTUTHYT YC80eHH020 yuebHo20 mamepuana. [lpu omeemax na 0onorHumenvHvle
80NPOCHL OBLIO OONYULEHO MHONCECTBO HEMOUHOCEIL.

3. Kpurepum ouneHuBaHMsl YpPOBHS C(OPMHMPOBAHHOCTH KOMIIOHEHTOB U
KOMIIeTeHI M

3.1. OueHka ypoBHsi ¢cOPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETeHIA

[Ipu oueHke ypoBHA CHOPMUPOBAHHOCTH KOMIIETEHIIMI B paMKax BbIOOPOUYHOTO
KOHTPOJISI IPU IK3aMEHE CUUTAETCS, YTO HOIYUEHHASI OYEHKA 34 KOMNOHEHM NpoeepsemMou 8
ouneme  KomnemeHyuu 0000waemMcs HaA  COOMBEMCMBYIOWUN  KOMNOHEHm  8cex
KoMnemeHyuil, hopmupyemulx 8 pamKkax OaHHOU yueOHOU OUCYUNTIUHDL.

TunoBsie KPUTEPUN U TIKAIBI OTICHUBAHUS YPOBHS C(HOPMHUPOBAHHOCTH KOMITOHEHTOB

KOMITETeHIINI NpuBeIeHbI B 0011ei vactu @OC oOpazoBaTeIbHON MTPOTPaAMMBI.

3.2.0uenka ypoBHs ¢(popMHPOBAHHOCTH KOMIIETCHIIHIA

OO6mrast oreHKa ypoBHsI C(POPMUPOBAHHOCTH BCEX KOMIICTCHIIUNA MPOBOIUTCSA MyTEM
arperupoBaHMs OIEHOK, MOJYYEHHBIX CTYJICHTOM 3a KaXIblii KOMIIOHEHT (POPMHUPYEMBIX
KOMIIETEHLIMHA, C Y4YE€TOM pe3yJbTaTOB TEKYUIEro M pyOeKHOro KOHTPOJISI B BHUIE
MHTErpabHON OLIEHKU 1O 4-x OaJubHOM 1mikane. Bce pe3ynbTaTbl KOHTPOJsL 3aHOCATCS B
OLICHOYHBIH JIUCT U 3aMOIHSIOTCA MPENOoIaBaTesIeM M0 UTOraM IPOMEKYTOYHOM aTTeCTAlUH.




OueHOYHBIH JIUCT

OLEHOYHBIN JIUCT MPOMEKYTOYHOM arTecTallud B BHUAE DJK3aMEHa SBIISIETCS
WHCTPYMEHTOM [UJIi OLICHMBAHUSA MPENOAABATENIEM YPOBHS OCBOCHHUS KOMIIOHEHTOB
KOHTPOJIUPYEMBbIX KOMIETECHIIMN IMYyTEM arperupoOBaHUs OLIEHOK, MOJYYEHHBIX CTYJICHTOM 3a
OTBETHI HA BOMPOCHI OMIIETA, U PE3YIBTATOB TEKYIIEH YCIIEBAEMOCTH CTYACHTA. 3aIlOJIHSISI BCE
NO3ULIMKU OLIEHOYHOIO JIMCTA, MPENOAABATENb BBICTABISAET YACTHBIE OLEHKHU IO pe3yibraram
TEKylIEH yCIeBaeMOCTH CTYJIEHTA, a TaK»Ke M0 OTBETaM Ha BOIPOCHI U 3aJjaHus OUeTa.

B o11€HOYHBIN JTUCT BKIIFOUAOTCSL:

- WNHTerpasibHast OlIEHKA M0 Pe3ysIbTaTaM TEKYIIEro U pyOeKHOTO KOHTPOJIS o 4-
X OaJUTLHOM 1IKaJie OLICHUBAHUSI.

- Tpu oneHKH 3a OTBETHI HA BONPOCH U 3a/1aHusl OmieTa no 4-x OaJuIbHOM IIKase
OLICHUBAHHS.

- Cpennsist orieHKa YpOBHS CHOPMUPOBAHHOCTH KOMIICTEHITUH.

- HToroBas orieHka ypoBHS C(POPMHUPOBAHHOCTH KOMIIECTEHIIUA.

[To mepBbIM 4-M OIIEHKaM BBIUMCISICTCS CPEIHSS OIEHKA YPOBHS CHOPMHPOBAHHOCTH
3asBJICHHBIX KOMIIETEHIIMHA, HAa OCHOBAHMHM KOTOPOW 10 CGHOPMYIUPOBAHHBIM HIKE
KPUTEPHUAM BBICTABIISIETCSI UTOTOBAsA OLEHKA MPOMEXKYTOYHOW aTTECTAlUM MO JUCLUUILINHE.
dopmMa OLEHOYHOTO JIMCTA C TMPUMEPAMH IIOJIYYECHUS MTOTOBOM OLIEHKHM YPOBHS
c(hOopMHPOBAHHOCTH KOMIIETEHIIMM MpuBeieHa B Tadnuiie 3.1.

Tabnuua 3.1. ®opMma u nprMep OLEHOYHOT'O JUCTa YPOBHS C(HOPMHUPOBAHHOCTH

KOMIIETEHITU I
e:I:IHTel;lpaJIebellz ) Ouenka 3a
JIBTAT TeKylIer .

" 0ex oyr)ll AW PepeHIpOBaHLIiE Cpenuss ouenxa Hrorosasi ouenka 3a
ﬂopy o H(FO 3a49€eT AJA KaKA0Tr0o YPOBHA T :)Beﬂ I(I)H 10
KOHTPOJIA (11 NMPOMEKYTOYH

p pe3syJbTara 00y4eHus cOpMUPOBAHHOCTH pomexy y
pe3yJabTaram . aTTecTanuio
N KOMIIeTeHIU i
TeKylei
3HAHUS | YMEHUsl | BJIA/ICHUsI
ycreBaemMoCTH)
5 5 4 5 4.75 Omauyno
4 3 3 3 3.25 Yoosenemsopumenvro
3 5 4 3 3.75 Xopowio
3 3 3 2 2.75 Heyooenemsopumenvro
3 3 4 2 3.0 Heyoosenemsopumenvro

Kpurepun BbiBeleHHS] HTOTOBOM OIEHKH MPOMEKYTOUHOM aTTeCTALUM:
«OTnnyHO» — cpenHss OLeHKa™> 4,5.
«Xopo1o» — cpeHss oleHKa >3,7 u £4,5.
«YIOBIETBOPUTENbHO» — cpemnsisi omeHka =3,0 u <3,7 mnpW OTCYTCTBHU XOTS OBl OJHOH
HEYJIOBJIETBOPUTEIHHON OILICHKH 32 KOMIIOHEHThI KOMIIETEHIIUH.

«HeynosneTBopuTenbHO» — cpeniHss olieHKa <3,0 WK IpUCYTCTBYET XOTs Obl OJTHA
HEY/IOBJIETBOPUTEIIbHAS OLIEHKA 32 KOMIIOHEHTHI KOMITETEHIIUM.
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Teopernyeckunii Bonpoc. MexaHnueckue XxapakTepUCTUKUA Marepuaina. JluarpaMMa OgHOOCHOTO
PaCTSDKEHUST YIPYTO-IUIACTUYECKOTO M XPYIKOr0 Marepuaia. JKCIEPUMEHTAIBHOE ONPEACICHUE
Monynsa IOwnra. Ilpenenbl TekydyecTM M IPOYHOCTH. YCIOBHBIE IHEPENENbl TEKYYECTH.
XapaKTepUCTUKH IIaCTUYHOCTU MaTEPUAJIOB;

3agava. OnpenenuTs JuaMeTp Bajla IOCTOSHHOTO 10 JUIMHE KPYIJIOTo IONEPEYHOrO CEUEHH,
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