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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

]_ICJ'IBIO OCBOCHUA JUCHUIIIIMHBI «COHpOTI/IBHeHI/Ie MaTr€puruajloB» ABJACTCA OBJIAACHHUC
TCOPCTUICCKUMU OCHOBAMHU U ITPAKTUYICCKUMHU MCTOJUKAMU PACUCTOB HA IPOYHOCTDH U ) KCCTKOCTh

THUIIOBBIX 3JICMCHTOB KOHCTPYKI_II/II‘/'I IIpHU pa3JIMYHBIX HArpy>KXCHHUAX.

3amaun JUCLUILIMHEL:
- IPHOOpETEHHE TEOPETUYCCKUX 3HAHMUW M IMPAKTHYCCKMX HABBIKOB IO pacyeTy Ha
MPOYHOCTH U JKECTKOCTh TUITOBBIX 3JIEMEHTOB KOHCTPYKIIHIA;
- HCITOJIb30BAHHE TOJYUYEHHBIX KOMIICTCHIINHA B aPXUTEKTYPHOM MPOCKTHUPOBAHUH 3TaHUI

U COOPYKEHHUH.

[TnaHupyemMbIMU pe3yJabTaTaMu 00y4YCHUs 110 TUCHUILIHHE (MOIYJIO), SIBISIFOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMHd OCBOCHHS 00pa30BATENILHON IMPOrpaMMBl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Kon u Konn
HazBanue (dhopmyIrpoBKa
OIIOII BO, opmymHpoBKa HHIUKaTOpa Koz
COKpalieHHOe KOMIETEHIUH JOCTHKCHUSI pe3ynb DopMynHUpOBKa pe3ynbTaTa
KOMITCTEHIIHT
TaTa
07.03.01 ITIKB-2 : IIKB-2.1x : P/l 3nanue | OCHOBHBIC MOHSTHS, 3aKOHBI U
«Apxutextypa» | Crnocoben VYyactByeT B IIPUHLIUIIB] CONIPOTUBIICHUS
(b-AP) Y4acTBOBAaTh B 000CHOBaHUHU MaTepHasoB (TCOPHs MPOYHOCTH,
pa3paboTke u BEIOOpa YIPYTOCTH, TUTACTHYHOCTH).
odopmieHHH ApPXUTEKTYPHBIX PZ110 | Haeeik | Beibop marepuaioB ¢ yaeToM
APXUTEKTYPHOTO | pelIeHuH 30aHui KpPHUTEpUEB ITPOYHOCTH,
pasnena 1 COOPYKEHHH JIOJITOBEYHOCTH H
MPOEKTHOH Ppas3IMIHOTO HN3HOCOCTOMKOCTH.
AOKyMCHTAallMK | THIIA, B P12 3nanue | MeToapl pacuera HaNpsKEHUH,
3/1aHui 1 paspaboTke u nedopManuii ¥ yCTOMIHBOCTH
COOPYKEHHH odopmiieHnH KOHCTPYKIIHA.
pasIIHOro APpXUTCKTYPHOT'O PI3 | 3uanme | OCHOBBI IPUMEHEHUS TEOPUH LIS
Tuia paspenma MPOEKTUPOBAHUS CTPOUTEIBHBIX
IPOCKTHOU KOHCTPYKIIUH.
AOKyMCHTallH P4 | Ymenue | BoimonHsATh pacyeTst
SMaHMM H HanpsKeHuit u nedopmanmii
COOpYKCHIUH 5J1EMEHTOB KOHCTPYKITUA.
Pa3JIHHEHOro P15 | Ymenue | OueHnuBaTh NPOYHOCTD,
THia, TpOBOAKT JKECTKOCTh U YCTOHYHBOCTD
PacteT TeXHHKO= CTPOMTENBHBIX MaTEPHATIOB.
9KOHOMHYECKUX
o PJ16 Ywmenue | [IpuMeHsITh METO/IbI aHATN3A JJTst
roKa3aresen
peneHns HH)KEHepHBIX 3a1ad.
PJI8 Haswix | IIpoBeneHue pacueros
KOHCTPYKTHUBHBIX JIEMEHTOB Ha
MPOYHOCTH M YCTOMYUBOCTE.
P19 HaBeik | AHanm3 HaIEXKHOCTH
MPOEKTHPYEMbBIX KOHCTPYKIIHIA.
IIKB-2.2x : PJ1 3nanue | OCHOBHBIC MOHSTHS, 3aKOHBI 1
Omnpenensier HPUHIUITEL CONPOTUBIICHHS
TpeGoBaHUS MaTepHajoB (TeOpHs MPOYHOCTH,
HOPMaTHBHBIX YIPYTOCTH, INIACTUYHOCTH).
JIOKYMEHTOB IO PJ12 3Hanue | MeTronbl pacuera HaNpsHKEHUH,
APXUTEKTyPHOMY nedopmanmii 1 ycToH4nBOCTH
MIPOEKTHUPOBAHUIO KOHCTPYKIUH.




30aHUN U P13 3nanue | OCHOBBI MPUMEHEHHS TEOPUH IS
COOPY>KEHHH MIPOEKTUPOBAHUSI CTPOUTEIBHBIX
Ppa3Iu4HOrO KOHCTPYKLHUH.
THIIA, COCTaB U P14 | Ymenune | BomomHATE pacdeTs
TIpaBHiIa HaTpsDKCHUH 1 aedopmariiii
nojicyera 3JIEMEHTOB KOHCTPYKITHH.
TEXHUKO- PI7 Hageix | [IpumeHeHue cTaHAapTOB U
OKOHOMHYCCKUX HOPMaTUBHBIX TOKYMEHTOB IS
TnoKa3aTesen pacuéra sneMeHTOB
KOHCTPYKLHUH.
P8 Hasrix | [IpoBemenue pacueToB
KOHCTPYKTHBHBIX 3JIEMEHTOB Ha
MPOYHOCTb U YCTOMUUBOCTB.

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYIHO
Pa3BUTOM, MATPUOTUYHONW M COLMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABICHHBIC
B TaOnuie 1.2.

2 Mecto aucuuniauHbl (MoayJisi) B crtpykrype OIIOIT

Jucuunimza "ComnpoTuBieHue MaTepuanoB" SIBJISACTCS (dbyHIaMeHTanbHON
OOIICTEXHUYECKOW JUCIUIUIMHON, O0O0eCIeUnBarOIIe TEOPETUYSCKYI0 W MPAKTUICCKYIO
MOATr0TOBKY OakanaBpoB. OHA M3y4aeT METO/IbI pacyéTa 3JIEMEHTOB KOHCTPYKIIUN U COOPYKEHUN
Ha MPOYHOCTh, KECTKOCTh M YCTOWYMBOCTh MpPHU PA3IMYHBIX BUAAX HarpyxeHws. Bxirodaer
aHaJIN3 HaAMpPsSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI MaTEPHAJIOB, U3YYEHHE OCHOBHBIX BUJIOB
nedopMmaruii  (pacTshkeHUe, C)kaThe, W3Tru0, KpydeHHe, CIOBUT) M METOJOB OIMpeeNieHus
BHYTPEHHUX YCWJIMW. 3HAHUsI, TIOJYYCHHBIC B PE3yIbTaTe W3Y4YEHUs NUCIMIUIUHBI, SBIISFOTCS
OCHOBOI /I TPOEKTUPOBAHUS O€30MaCHBIX M HAJICKHBIX KOHCTPYKIMI B MPOMBIIUICHHOM U
IPaXAaHCKOM CTPOUTEJIHCTBE U TOPHOM JIETIE.

Jl5is ycTienrtHoro OCBOGHHSI TUCIUIUIMHBI 00yJaromuecs JOHKHBI BIAETh CIEAYIONUMU
3HAHUSIMU U YMEHUSIMU:

e 3HAHME OCHOBHBIX Pa3/IEJIOB MAaTEMAaTUUYECKOT0 aHanu3a (AuddepeHnnanbHoe U
UHTETpaJIbHOE UCUHUCIICHUE, pEIlIEHHE CUCTEM YpaBHEHUN);

e 3HAHHWE OCHOBHBIX 3aKOHOB KJIACCUYECKOW MEXaHWKH U (1)I/IBI/IKI/I (CTaTI/IKa, JWHaMUKa,
3aKOHBI COXPaHEHHS);

e 3HAHUS 110 TEOPETHUECKOW MEXaHUKE (CTaTHKa TBEPOTO Tella, OTMPEACTICHUE OMTOPHBIX
peakuuii);

e YMCHHEC BBIINIOJHATE PACUETEI TCOMETPUUCCKUX XaPAKTCPUCTHUK ITJIOCKUX CequHﬁ;

e YMEHHUE CTPOUTH SMIOPHI BHYTPEHHHUX YCHIIUHM JJIsl TPOCTBIX CTATMYECKH OMPEAETMMbIX
CHCTEM.

3. O0beM JUCUMILIIMHBI (MOXYJISA)

O6beM nOUCHUIUIMHBI (MOXYJNA) B 3a4eTHBIX EAMHHMIIAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKUX YacoB, BBIJCNICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (MO BHIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabmuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

Cemecrp Tpyno- O0BbeM KOHTaKTHOH paboThI (ac)

dopma (0D0) €MKOCTh dopma
HazBanue oG- Yactp W KYDC CPC arrec-
OI10I1 BO e vII yp
HUS (390, G.E) Beero AvIHTODHAS Bueaynu- TalUKA
0390) o yAuTop TOpHast




nek. | npak. | ma6. | IIA | KCP

07.03.01

0P0 b1.B 6 4 73 36 18 18 1 0 71 €]
ApXHUTEKTypa

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiass Q@O

TemaTnueckuil 1miaH, OTpa)xawoLUil coaep)KaHUue AUCLUILIMHBI (MepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! quCUUIUIMHEL (MOTYJIs), BUIBI Y4€OHOU NESATENTbHOCTH U (POPMBI
Tekyuero Kourpoust st OPO

Kon pe- Kom-Bo yacoB, oTBeieHHOE Ha
dopma
Ne HazBanue Tembl 3yJIbTaTa
N —— Jlex Ipakr J1a6 CPC TEKYIIEro KOHTPOJIS
P11,
P2,
P/I3, PacuetHo-rpaduueckas
P4, pabora.
OCHOBHBIE TIOJ0KEHUS
P15, CobecenoBanne
1 | Teopuu CONPOTHBICHHS 9 3 3 17
MaTepHATIOB PJi6, Pa3znoypoBHeBbIe 3a1auu
PI7, ¥ 33/TaHUSI
P8, JlaGoparopHas paboTa
P9,
P10
PAL,
P12,
P/3, PacuerHo-rpaduueckas
P14, pabora.
2 | PacTskeHue u coxatue P15, 9 5 5 17 Cobecenosare
PJi6, PaszHoypoBHeBBIE 321291
PI7, ¥ 33/TaHASI
P/I8, JlaboparopHas paboTa
P19,
PJ110
P11,
P2,
P/3, PacuerHo-rpapuueckas
P4, pabora.
PJ5, CobecenoBanne
3 | Kpyuenue P16, 9 5 5 17 Pa3HoypoBHEBbIE 3a1a4H
P17, U 3aJlaHus
P8, JlaGoparopHas pabora
P9,
P10
P,
P2,
P3, PacuetHo-rpaduyeckas
PJ14, pabora.
4 | Ysrus PS5, 9 5 5 20 CobecenoBanue
PJI6, PasHoypoBHeBbIe 3a1aun
P17, M 3aJaHusA
P8, JlaGoparopHas paboTa
P9,
P10
HToro no radmue 36 18 18 71




4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) nias ODO

Tema 1 OchosHble nON0ACEHUS MEOPUU CONPOMUBTEHUS MAMEPUATOB.

Copepxanue TeMbl: [ unoTessl 1 JonylleHus. [ eomerpudeckas cxemMaTu3anys JIEMEHTOB
CTPOUTEIBHBIX KOHCTpYKUUH. PacuerHas cxema. BHemnue cunbl. BHyTpeHHHE CHUIIBL
Hanpsokennsa. Buapl HanpshkeHHOTO coOCTOsHUS MaTepuana. Jledopmanuu U mnepeMenieHus.
MeTtobl pacuera Ha IPOYHOCTD U KECTKOCTb.

@®opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JISKIIMOHHBIE 3aHATHUS, IPAKTHUECKUE 3aHATHS, JIabopaTopHbIe padoTsl, CPC.

Bunsl camocTosiTenbHON NOArOTOBKM CTYIEHTOB 1O Teme: PaboTa ¢ OCHOBHBIMU H
JIOTIOJTHUTEILHBIMU HCTOUHUKAMH, TIOATOTOBKA K BHITIOJTHEHHUIO U 3aIIUTE PACUETHO-TPaPHUECKUX
pabor.

Tema 2 Pacmsoicenue u coicamue.

Conepxxanne Tembl: Buayrpennue cunbsl. Hamnpsbkenus.  YcinoBue  TpOYHOCTH.
Hedopmaruu. VYcioBue xectkocTd. CTaTUyecKu oOmpenenuMble cUcTeMbl. CraTHuecku
HEOMPEICTUMBIC CUCTEMBI.

@opMbBl 1 METOJBI MPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEeXHOJIOTHH: JICKIIMOHHBIC 3aHATHUS, TPAKTUUYECKUE 3aHATHs, JabopaTtopHbie padoTsl, CPC.

Bunel camocrosTenbHON MOATOTOBKH CTYIAEHTOB IO Teme: PaboTra ¢ OCHOBHBIMH U
JIOTIOJTHATEILHBIMU UCTOYHHKAMH, TIOJITOTOBKA K BHITIOJHEHUIO U 3AIIUTE PAaCUE€THO-TpapuuecKux
pabor.

Tema 3 Kpyuenue.

Copepxanne tembl: ['eomerpuueckue xapaktepucTuku. [lnockux cedenuii. ['naBHbIe
LIEHTpaJbHble OCH. BHyTpeHHMEe cwibl npu KpydeHHH. KpydeHue crepkHEH Kpyrioro
nonepevyHoro ceueHus. Hampsokenust npu kpyuenuu. [ledopmanuu npu kpydenuu. Kpydenue
CTEP’KHEU NPAMOYTOIBHOIO MOINIEPEYHOTO CEUCHHUS.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIIMOHHBIE 3aHTHS, TPAKTHYECKUE 3aHATHs, TJabopaTopHble padoTsl, CPC.

Bunel camocrosTenbHON MOATOTOBKM CTYAEHTOB O Teme: Pabora ¢ OCHOBHBIMH U
JIOTIOJTHUTEIBHBIMH UICTOUHUKAMHU, IIOATOTOBKA K BHIIIOJIHEHHUIO U 3allIUTE pacueTHO-TpaprUecKuX
pabor.

Tema 4 H3zeub.

Conepxanne Tembl: [Ipsamoit u3ru6. Baytpennue cunsl. Smiopsl. [IpuMeps mocTpoeHus
smtop Q u M. Ilpumepsl o pacuery Ha npouyHocTh. Jledhopmanuu npu usrube. [Iposepka Ha
’kecTkocTb. Meron Mopa u Bepearusa.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MPUMEHsEeMble 00pa30oBaTeIbHBIE
TEXHOJIOTHH: JIEeKIIMOHHBIE 3aHATHUS, TPAKTUYECKUE 3aHATHS, TabopaTopHbie padoTsl, CPC.

Buapl camocTosTensHON MOATOTOBKH CTYACHTOB MO Teme: PaboTra ¢ OCHOBHBIMH M
JOTIOTHUTEIFHBIMU UCTOYHHUKAMH, TIOATOTOBKA K BBITIOJIHEHHUIO H 3aIIIUTE PACYETHO-TPadUIECKUX
pab6ort. [ToaroToBKa K SK3aMEHY.



5 Meroauveckne YyKa3aHUs A OOYYAKIIUXCH MO M3YYEHHI0 M PpeaTu3aluu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

B Xxone u3yueHHsl JaHHOrO Kypca CTYIEHT CIyLIaeT JIEKIMHM 110 OCHOBHBIM TEMaw,
IOCEIIAaeT MPaKTHUUECKUE 3aHATUs, 3aHMMAETCs MHIUBUAYyaldbHO. IIpakTHueckue 3aHsATHA
IpeIoiaraloT, Kak MHIUBUIYAIbHOE, TaK U TPYIIIOBOE BBIIOJHEHHE IOCTABJIEHHBIX 3a7ad,
KOJIJIEKTUBHOE 00CYKIEHHUE MIOJTYYEHHBIX pPe3yJbTaToB.

Oco0oe MecTO B OBJIAJECHUU JAHHBIM KypCOM OTBOJUTCS CaMOCTOSITEIbHOM padore 1o
U3YyYEHHIO JINTEpaTypbl, 3JEKTPOHHBIX M3AaHull, pabore ¢ OMOJMOTEYHBIMM U IOUCKOBBIMHU
CHCTEMaMH.

Hauunas u3ydyeHue TUCHUILIMHBI, CTYIEHTY HEOOXOAUMO:

e  03HAKOMHUTHCSA C IIPOrPAMMOiA, M3YUHTh CITUCOK PEKOMEH IyEMOM JINTEPATYPBI;

e BHHMATEJIBHO Pa300pPaThCs B CTPYKTYPE Kypca, B CHCTEME PACTIpe/IeIeH sl yIeOHOro
MarepHaa 1o BUAaM 3aHATHiA, popMaM KOHTPOJIS, YTOOBI MMETH MPEJICTABICHHE O KypCe
B LICJIOM;

o undpopmanronnsie Texuonoruu: Microsoft Office Professional Plus 2013 Russian.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSl U HHBAJIU/0B

[Tpn HE0OXOMUMOCTH 00YUYAIOIIMMCS U3 YMCIIa JIUII C OTPAHUYEHHBIMUA BO3MOKHOCTSMH
3/10pOBbsI ¥ MHBAIMJIOB (110 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B JOCTYIHBIX (pOpMax C yUeTOM UX UHAWBUAYAIBHBIX MCUXOPU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IIPU(TOM; B hopme
AJIIEKTPOHHOIO  JOKYMEHTa;  WHIUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJNbTALIMM C IIPUBJICUEHUEM CYpPAONEPEBOJYMKA; WHAMBHUIYAJIbHBIC
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTATENILHOTO allnapaTa: B eyaTHo# ¢popme; B hopme
AIIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJbHbIE 3aJJaHUs, KOHCYJIbTAlUU U JIp.

6 ®oHI OLEHOYHBIX CPEICTB JIfl MPOBEJIeHUN TEeKYLIEero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMU O0YYAKOIIMXCH 10 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsimu OI'OC BO pns arrectanmu obydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHHs 110
JUCLHUIUTMHE (MOAYIIO) CO37aHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJAMYECKUE MATEpHUasbl, OINPENEISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U IIOKa3aTe I, He0OOXOAUMBIE [T OLICHKHU 3HAaHUH, YMEHUH, HABBIKOB
U XapakTepu3ymoluue dTanbl (HOpPMHUpPOBAHHMS KOMIIETEHUMH B  MPOLIECCE OCBOEHUS
o0pa3oBaTeNbHON IPOTpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.



7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHMILIUHBI (MO1YJIs1)

7.1 Ocnoenas numepamypa

1. Kosanesckuii, B. . ComnporuBienue matepuayioB : ydeOHoe mocodbme / B. M.
Kosanesckuii, E. U. T'omsikoB. — Mocksa ; Bonoraa : Undpa-Uuxenepus, 2025. - 184 c. — ISBN
978-5-9729-2568-1. - Tekcr : anexTponnsiit. - URL: https://znanium.ru/catalog/product/2226777
([ara obparienus - 22.10.2025)

2. Kpapuenko, A. M. ConpotusieHue MateprayioB. [IpakTukym : yueOHOe mocodue / A.
M. KpaBuenko. - Mocksa ; Bonoraa : Undpa-Uuxenepus, 2023. - 136 c. - ISBN 978-5-9729-
1469-2. - Tekct : snextponHsid. - URL: https://znanium.com/catalog/product/2099116 (/lata
obpamienus - 22.10.2025)

3. Opaenn, H. A., ConpoTtuBiieHre MaTepraioB : yaeOHoe mocodue / H. A. Dpnenu, A. A.
Opnemu. — MockBa : KuoPyc, 2025. — 157 c¢. — ISBN 978-5-406-14532-6. — URL:
https://book.ru/book/957438 (nata obpamenus: 26.10.2025). — TeKcT : 3JI€KTPOHHBIH.

7.2 Jlonoanumensvhas numepamypa

1. Cupenxo P. H. Conportusienue maTtepuanoB : YueOHoe mocoOue [DIeKTpOHHBIN
pecypc] : PUOP , 2018 - 157 - Pexum JOCTYTIA:
https://znanium.com/catalog/document?id=372067

2. Comporusnenue matepuanoB. IIpaktukym : yde6HOe mocobme : [16+]. — Mocksa ;
Bonorna : Uudpa-Umxenepus, 2023. — 136 c. — Pexxum poctyna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=727134 (mata obpamenus: 20.10.2025). — ISBN
978-5-9729-1469-2. — TekcT : AIEKTPOHHBIH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
exn0uan npogeccuonanvuovle 6a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemul (npu HeodxX00uUMOCmu):

1. Dnextponnas Oubmuoreunas cuctema ZNANIUM.COM - Pexum nocryna:
https://znanium.com/

2. DnexTpoHHO-OnbnuoreyHas cucrema "BOOK.ru"

3. DnekrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

4. DnextponHo-Oubmuoreynas cuctema "YHUBEPCUTETCKASA BUBJIMOTEKA
OHJIAVIH"

5. Open Academic Journals Index (OAJI). ITpodeccronanbuas 6a3a qaHHBIX - Pexum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTeil) - Pexxum nocryna: https://www.prlib.ru/

7. WundopmannonHo-crpaBounas cucrema "KoncymnbranTt Ilmioc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TexHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) W IepevYeHb
HH(POPMANMOHHBIX TEXHOJIOIHH, MCIOJb3YEMbIX MPH OCYLIECTBICHHH 00pPa30BaATEJIbHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAsl NlepevyeHb NPOrpaMMHOro odecrneyeHust

OcHOBHOE 000pYIOBaHUE:

e MynpTumenuitieiii  koMIiekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,kpernenne nNoToI0YHOE

e [IpunTep nazepusiii Canon LBP-6000

e [Ipunrep nasepusiii Hewlett-Packard Laser Jet 1020

IIporpamMmmHOe oOecIIeYEHNE:




AutoCAD

Firefox

MATLAB

Microsoft Office Professional Plus 2013 Russian
ACKOH Kommac -3D V19 Russian
Koncynprantllntoc
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kox n popmynupoBka KOMIIETEHIIH
Hazpanue OIIOII BO, AL 1 bopmymp H Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS

COKpameHHOe u KOMIICTCHIIUH

07.03.01 «Apxurekry | [IKB-2 : Criocoben ygactBoBate B | [IKB-2.1k : YuacTtByeT B 000CHOBaHHH BBHIOODA

pa» pa3paboTke ¥ OPOPMIICHHU apXHUTE | apXUTCKTYPHBIX PEIICHUH 3MaHHUIA U COOPYKCHU
(b-AP) KTYpHOT'O pa3Jielia MPOSKTHOW JOKY | U pa3IMYHOIrO THIIA, B pa3padoTKe U 0QOPMIICHA
MEHTALVU 3JaHUI U COOPYKEHUM p | M apXUTEKTYypHOI'O pa3ziesa IPOEKTHOU TOKYMEH
a3JIMYHOTO THUIIA Talluy 31aHUI ¥ COOPYKEHUU pa3InyHOro TUIA,
TIPOBOAUT PacyEeT TEXHUKO- IKOHOMHYECKUX MOK

azarenei

[NKB-2.2k : Onpenenser TpeOOBaHUS HOPMATHB

HBIX IOKYMEHTOB IO apXUTEKTYPHOMY IPOEKTUD
OBaHMIO 3JaHUM U COOPYKEHUM Pa3IMYHOTO THII
a, COCTaB ¥ MpaBHJIa MOJICYETa TEXHHUKO-3KOHOM

WYECKHX MOKa3aTeser

Komnerenius cunraercs chopMUpoBaHHON HA TAHHOM 3Talle B Cllydae, eCJIH MOJIy4eHHbIE
pe3yNibTaTthl OO0y4YeHHS IO JUCIHUILUIMHE OIICHEHBI TIOJIOKUTEIBHO (IMana3oH KPUTEPUEB
OILICHUBAHMSI PE3YIHTATOB O0YUCHUS «3aUTEHOY, «YAOBIECTBOPUTEIHHOY, «XOPOILI0Y», KOTIUIHOY).
B cayuae OTCyTCTBHSI MOJOKUTENBHON OIEHKM KOMIIETEHIMS Ha JAHHOM JTale CUYUTAeTCs
Hec(hOPMHUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerenuus IIKB-2 «Cnoco0en ydacTBoBaTh B pa3paboTke U opopmiIeHun
APXUTEKTYPHOTO pa3Jiea MPOSKTHON TOKyMEHTAINHY 3aHU| M COOPYKEHUH pa3IMIHOTO THIIa

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKU MHAUKATOPOB JOCTUKCHHUA KOMIICTCHIINU

Pe3ynbTaThl 00yYeHUS 110 TUCIIUTUIHHE
Kon u popmymnuposka
AL 1 bopmyTHp Kpurepuu oneHnBanus
HWHJUKATOPa TOCTHKEHUS Ko
2 Tun pe3yIBTaToOB 00yICHUS
KOMIICTCHITNH pes- PesynbTar
pes3-Ta
Ta
I[IKB-2.1x : VYwuacTByer B CryneHt JIEMOHCTPUPYET
000CHOBaHHHU BbIOOpa MOJTHOE TTOHMMAaHHE 3aKOHOB
APXUTEKTYPHBIX  pELICHUH OcHOBHBIE NOHATHSA, 3aKOHBI | I'yka, Teopuil NpPoOYHOCTH,
31aHUd U COOpPYXKEHHI Y IPUHLUIBI CONPOTUBICHUS | MPUHIUIIOB  YOPYTOCTH U
Pa3IMYHOTO THIIA, B | PA1 | 3nanue | martepuasnon (Teopus | MIaCTUYHOCTH, MOXET
pa3pabotke u odopMICHUU MIPOYHOCTH, ynpyrocty, | ¢popmymupoBartb ux u
APXUTEKTYPHOTO pasnena IJIaCTUYHOCTH). OOBICHATH ¢dusndeckuit
MPOEKTHON  JOKyMEHTaLUH CMBICIT B YCTHOM u
30aHUH U COOpYKEHUH HCEMEHHOH (opme.
pa3auvHOro THIIA, MPOBOAUT CTyfeHT 3HaeT OCHOBHBIE
pacuer TCXHHUKO- aHAIIUTHYECKHE "
SKOHOMHYECKHX TTOKa3aTeNeH rpadudeckue METOJIBI
Mertomst pacdera | pacuera, yMeeT
P12 | 3nmanme | HampspkeHui, nedopmanmii U | KIacCHQUIIMPOBATE HX 10
YCTOWYUBOCTH KOHCTPYKLUHUHU. | THIam 3a1a4 31
000CHOBBIBATh BEIOOD
KOHKpPETHOTO MeToda Ul
3a/IaHHBIX YCJIOBHIA.
. | Ctynent MOHUMAeT
OCHOBBI IPUMEHEHUS TEOPH
B3aUMOCBSI3b TEOPETUYECKUX
PJ3 | 3nanue | mis MPOEKTUPOBAHUS N
. | TIOJNIOKEHUH ¢ MPaKTUYECKUM
CTPOUTENIbHBIX KOHCTPYKIIHA.
MPOCKTUPOBAHUEM,  MOXET




OOBSCHUTH [IpUMEHEHHE
Teopuil i pacyera OaloK,
KOJIOHH, ¢epM H JAPYIux
3JIEMEHTOB KOHCTPYKLUH.

PJl4

YMmenune

BrinonHaTe pacdeTsl
HanpsDKeHUH u nedopmartuit
3JIEMEHTOB KOHCTPYKLUH.

CTyIeHT BBITIOTHSACT PACYCTHI
C  BBICOKOM  TOYHOCTBIO,
TIPaBHIBHO oTpenenser
BHYTPEHHHE YCWIIHS, CTPOUT
SHIOPEI W PAaCCUUTHIBACT
HAPSDKCHAS U PA3TUIHBIX
BUJIOB HArPY KEHHUS.

PS5

YMmeHue

OreHHBaTh IIPOYHOCTD,
KECTKOCTb M YCTOWYUBOCTH
CTPOUTENIBHBIX MaTEPUAJIOB.

CTYIeHT TpPOBOAUT OLECHKY
10 3aJaHHBIM KPUTEPHSM,
JenaeT 000CHOBaHHbBIE
BBIBOJIBI 0
pabotocnocobHOCTH

JJIEMEHTOB W  Ipejjaraer
HEOOXOAUMBIE
KOPPEKTHPOBKU
HECOOTBETCTBUU
HOPMATHBHBIM TPEOOBAHUSIM.

pu

PLi6

YMeHue

HpI/IMeHHTB MCETOAbI aHaJIU3a
A pCIICHUS HWHKCHEPHBIX
3aaa4y.

CTYZeHT  CaMOCTOSTEIILHO
BBIOMpaeT W IpPUMEHSET
MOIXO/ISIIIHE METO/IBI
aHanu3a  JUIs  PEIICHUsS
NPaKTHYECKUX 3ajad,
JIEMOHCTPUPYET CIOCOOHOCTH
K KPUTHICCKOMY MBIIIJICHUIO
npu BbIOOpPE ONTHMAIBLHOTO
peleHus.

P18

HaBrix

IIpoBenenue pacuyeToB
KOHCTPYKTHUBHBIX 3JIEMEHTOB
Ha MIPOYHOCTH "
YCTOWYUBOCTb.

CTYZEHT BBINOJHSET TIOJIHBIE
pacyeTsl AIEMEHTOB C yYETOM
BCEX BHJOB HarpyXeHHs,
poBepsieT YCIIOBHS
MPOYHOCTH U YCTOWYHUBOCTH,
NPENICTABIISICT PE3yJbTaThl B
Tpedyemoit popme.

P19

Hasrix

Ananus
MIPOEKTUPYEMBIX
KOHCTPYKLIUH.

HaACKXHOCTHU

CTyZeHT TpOBOJIUT aHaIM3
HaJIe)KHOCTH c
HCIIOJIb30BAaHHEM
KOX(pPHUIIESHTOB 3amaca,
BBISIBJISIET KPUTUYECKUE 30HBI
KOHCTPYKLMH M Ipejaraer
WH)KCHEPHBIE PELICHUS ISt
MOBBIIICHHS HaJIS)KHOCTH.

PJI10

HaBrix

Br16op marepranos ¢ yaerom
KpUTEpHEB IIPOYHOCTH,
JIOJITOBEYHOCTU u
HU3HOCOCTOMKOCTH.

CryneHt 000CHOBAaHHO
BBI6I/IpaeT CTPOUTEIILHBIC
Marepuajbl JJIsI KOHKPETHBIX
YCIIOBUH 9KCIUTyaTalUH,
YUUTHIBAs ¢usmKo-
MEXaHHYECKHe CBOICTBa,
9KOHOMHYECKYIO

1eJ1eco00pa3HOCTh u
TpeOOBaHUS JOITOBEYHOCTH.

Omnpenensier
TpeOOBaHUS  HOPMATHUBHBIX
JIOKYMEHTOB

ApPXUTEKTYPHOMY
MMPOCKTUPOBAHUIO 3JaHUU U
COOpYKEHUH

COCTaB W IIpaBuJIa

P11

3Hanue

OCHOBHBIC TOHATHS, 3aKOHBI
Y TIPUHIUIIBI COMPOTHBICHUS
MaTepHajoB (Teopust
MPOYHOCTH, YIPYToCTH,
MJIACTHIHOCTH).

CryneHt JEMOHCTPHPYET
MMOJTHOE TIOHUMAaHHUE 3aKOHOB
T'yka, Teopuii mTPOYHOCTH,
MPUHIUIIOB ~ yIIPYTOCTH U
IUTACTUYHOCTH, MOJKET
(hopmynmHupoBaTh nX u
0OBSACHATH (usmueckuii




noacyucra TCXHHKO-
3KOHOMUUYECKHUX TOKa3aTeei

CMBICI B  YCTHOM  H
MUCEMEHHOH (opme.

CryneHT 3HaeT OCHOBHEBIE
aHAJIUTHYECKHE u
rpaguyeckue METO/IbI
Metoast pacueta | pacuera, ymeer
P2 | 3nanume | mHampspkenwuii, neopmanuii M | kmaccupuUMpPOBaTH HMX IO
YCTOWYUBOCTHU KOHCTPYKUHUHU. | TUIam 3a1a4y u
00OCHOBHIBATh BEIOOD
KOHKPETHOTO METOoAa i
3a/1aHHBIX YCJIOBUM.
CryneHt MMOHUMAET
B3aMMOCBS3b TEOPETHYECKHUX
., | TOJMOXKEHUHN C MPAKTHYECKHM
OCHOBBI NPUMEHEHHS TEOPHH
MIPOEKTUPOBAHUEM,  MOXKET
P13 | 3nanue | mns MIPOEKTHPOBAHUS
. | oOBsicHUTH NpUMEHEHHE
CTPOUTENbHBIX KOHCTPYKIUH. .
Teopuil i pacuera Oalok,
KOJIOHH, (epM u Ipyrux
3JIEMEHTOB KOHCTPYKLUH.
CTyIeHT BBIIOIHAET PACUYEThI
C  BBICOKOH  TOYHOCTHIO,
BrImonHATE pacueTs! | IpaBUIIBHO omnpenenser
P14 | Ymenue | nanpsokeHuit u neopmanuii | BHyTpeHHHE YCHIIMS, CTPOUT
JIIEMEHTOB KOHCTPYKIHH. SHIOPEI M PACCUHUTHIBAET
HANPSDKEHUS U Pa3IUYHBIX
BHJIOB Harpy>KeHUsl.
CryneHt YBEPEHHO
HCIOIb3YyEeT aKTyaslbHbIE
[pumenenue cranpaproB u | CHull, TOCT mpu pacuerax,
HOPMATHUBHBIX JOKYMEHTOB | MPaBUJIbHO CCBUIAETCA Ha
P17 | HaBeix p .. JLOKY P
Juid  pacuéTa  DJIEMEHTOB | HOpMaTHBHBIE TpeOOBaHUS U
KOHCTPYKLHHL. o0ecreynBaeT COOTBETCTBHE
pacueToB  YCTaHOBJICHHBIM
HOpMaM.
CTyIeHT BBINIOJHSET TOIHBIE
pacueTsl IEMEHTOB C YUeTOM
IIpoBenenue pacyeToB
BCEX BHJIOB HArpyXeHUs,
KOHCTPYKTHUBHBIX 3JIEMEHTOB
P18 | HaBeix IIPOBEPSIET yCJIOBUS
Ha MIPOYHOCTH u .
o MIPOYHOCTU U YCTONYUBOCTH,
YCTOIUYUBOCTE.

NPENICTABIISICT PE3yJbTaThl B
Tpedyemoii popme.

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3iCiiOM 1 PaGoueii IporpamMmbl TUCHUIIIIMHBL

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOJTYITIO)

KonTtponupyemsle miaHupyemsle pe3

yIbTaTHl 00yUCHHUS

KoHTponupyemble TeMBI 1
HCHUTUTNHEI

HaumeHOBaHHE OLIEHOYHOTO CPE/ICTBA U TIP
encrasieHnue ero B @OC

Texymuii KOHTPOJIb

IMpomexyrouHas at
TecTalus

Ounas Gopma oOyueHUs

P/

3nanue : OCHOBHBIE ITOHS
THS, 3aKOHBI U TIPUHIIHIIBI
COMPOTHUBIJICHUS MaTePHAIT

1.1. OcHOBHBIE TIOJIOKEHU
sl TCOPHUH COIPOTHUBIICHUS
MaTepPHAIOB

CobecenoBanne

DK3aMeH B YCTHOM
dbopme




0B (TeopHs IPOYHOCTH, Y

1.2. PacTsxkeHHne u cxaTu

OK3aMeH B yCTHOMI

CobecenoBanue
MPYTOCTH, MIIACTHYHOCT e ! dopme
n).
DK3aMeH B YCTHOH
1.3. Kpyuenune CobecenoBanne bopme y
DK3aMeH B YCTHOH
1.4. U3ruod CobecenoBanne (bopme Y
P2 3nanue : Metonsl pacder | 1.1. OCHOBHBIC TIOJNOKEHU SK3AMEH B VCTHOI
a HampsDKeHHH, nepopma | s reopun conportusieHus | CobGecemoBanue (bopme y
LU{ M YCTOWYMBOCTH KOH | MaTepuasoB p
CTPYKIHH. 1.2. PacTskeHHE M CHKATH DK3aMeH B YCTHOM
CobecenoBanne
e dopme
OK3aMeH B yCTHOMI
1.3. Kpyuenue CobecenoBanue (bopme y
DK3aMeH B yCTHOI
1.4. 3ru6 CobecenoBanue bopme Y
PJI3 3nanue : OcHoBbl IpuMeH | 1.1. OCHOBHBIE MOJI0KEHU N
. OK3aMeH B YCTHOH
€HMs TeOpui AJIs PoeKTH | s Teopuu conpoTtusieHus | CobecenoBanue (bopme
POBaHUS CTPOUTEIBHBIX K | MaTepHaJlOB p
OHCTPYKIIH. 1.2. PactsbxeHue u cxaTi DK3aM€H B yCTHOM
CobecenoBanne
e dopme
DK3aM€H B yCTHOM
1.3. Kpyuenue CobecenoBanne dbopme y
DK3aMeH B yCTHOI
1.4. 3ru6 CobecenoBanue bopme y
P14 Ymenue : Bemmonuasats pac | 1.1. OcHOBHBIE TIOI0KEHU o
. Pa3HOypoBHEBBIE 32 | DK3aMeH B YCTHOM
4eThl HaNpsDKeHUH 1 1ed | s TeOpHH CONPOTHBIICHUS
. Jla4u ¥ 3aJJaHNS dopme
OpMaIuii 3IEMEHTOB KOHC | MaTepHaJioB
TPYKIHH. 1.2. PacTsoxenue u cxxatu | PasHOypoBHEBBIE 32 | DK3aMeH B yCTHOM
e Jla4y¥ U 3aJ]aHus dbopme
PasHoypoBHEBBIE 32 | DK3aMeH B yCTHOM
1.3. Kpyuenue P y
JTa4d ¥ 33aHus dbopme
PasHoypoBHEBBIE 32 | DK3aMeH B yCTHOM
1.4. Uzrub
Jlau¥ U 3a]laHus dopme
PI5 VYmenue : Ouenusatb po | 1.1. OCHOBHBIE MOJI0KEHU o
Pa3zHoypoBHEBEIE 32 | DK3aMeH B yCTHOH
YHOCTb, )KECTKOCTb M YCT | S TEOPHH CONPOTHBIICHNUS
. Jlau¥ U 3aJlaHus dopme
OWYMBOCTBH CTPOUTEIBHEl | MAaTEpPHAJIOB
X MaTCpHAJIOB. 1.2. PacTsxenue u cxxatu | PasHOypoBHeEBbIE 3a | DKk3aMeH B yCTHOM
e Jlau¥ U 3aJlaHus dopme
PasHOypoBHEBBIE 32 | DK3aMeH B yCTHOM
1.3. Kpyuenue yp y
Jla4y¥l U 3aJIaHus dbopme
PasHOypoBHEBBIE 32 | DK3aMeH B yCTHOM
1.4. U3ru6
a4 U 3a0aHAS dbopme
P16 Ymenue : [Ipumensats met | 1.1. OCHOBHBIE ON0XKEHU

OBl aHaJIu3a U1 PEIICHU
A MTHXXCHCPHBIX 3a1a4.

sl TEOPUU COMTPOTUBIICHHUSI
MaTepHaJIOB

PazHoypoBHeBbIE 3a
Ja4u U 3a1aHUA

DK3aMeH B YCTHOI
dbopme

1.2. PacTsoxkeHHe M CoKaTH
e

Pa3noypoBHeBbIE 3a
Jlaud U 3alaHNs

OK3aMeH B yCTHOI
dbopme

1.3. Kpyuenue

Pa3noypoBHeBbI€ 3a
Jlau¥l U 3aJlaHus

OK3aMeH B yCTHOMI
dopme

1.4. I3rub

Pa3noypoBHeBbIE 3a
Jla4yd U 3aJJaHus

DK3aMeH B YCTHOM
dopme




Pa7

Hageix : [Ipumenenue cra
HAAapTOB ¥ HOPMAaTHUBHBIX
JIOKYMEHTOB ISl pacuéra
3JIEMEHTOB KOHCTPYKLUH.

1.1. OcHOBHEBIE OIOKECHHU
sl TCOPHH COMPOTHBIICHHS
MaTepHaIOB

JlabopatopHas pabo
Ta

OK3aMeH B yCTHOMI
dbopme

1.2. PacTskeHHe U CKaTH
e

JlabopaTopHas pabo
Ta

OK3aMeH B yCTHOMI
dbopme

1.3. Kpyuenue

JlabopaTopHnas pabo
Ta

OK3aMeH B yCTHOMI
dbopme

1.4. U3rud

JlabopaTopnas pabo
Ta

DK3aMeH B yCTHOH
dopme

P8 Hagsix : [IpoBenenne pac | 1.1. OcCHOBHBIC TIOIOKEHU o
JlabopaTopnas pabo | Dk3aMeH B yCTHOI
4ETOB KOHCTPYKTHBHBIX 3 | 5l TEOPHH CONPOTHBICHUS | (opmie
JIEMEHTOB Ha IPOYHOCTh MaTepHaIoB p
1 yCTOMIHBOCTb. 1.2. Pactskenne u cxkatu | JlaGopaTopras paGo | Dk3aMeH B yCTHO
e Ta dopme
JlabopatopHas pabo | Dk3aMeH B yCTHOM
1.3. Kpyuenue PATOPHAA p y
Ta dbopme
JlabopaTtopHas pabo | Dk3aMeH B yCTHOM
1.4. U3ru6 PATOpHa p y
Ta dbopme
PJ19 HaBrbik : AHanmu3 HaIeKH 1.1. OcHOBHBIE TOJIOKEHU .
JlabopaTopHas pabo | Dk3aMeH B YCTHOI
OCTH NPOCKTHPYEMBIX KO | 5l TCOPHH CONPOTHBICHUA | bopme
HCTPYKLIMH. MAaTEepHUaIOB p
1.2. Pactsokenne u cxxatu | JlaboparopHast pabo | DK3aMeH B yCTHOH
e Ta dbopme
JlabopaTopHnas pabo | Jk3aMeH B YCTHOI
1.3. Kpyuenue
Ta dopme
JlabopaTopHnas pabo | Dk3aMeH B yCTHOIT
1.4. Uzrub PATOpHaA p y
Ta dopme
P10 Hagsix : Beibop matepua | 1.1. OCHOBHBIE TIOIOKEHU .
JlaGoparopnas pabo | Dk3aMeH B yCTHOM
JIOB C yHETOM KPHTEPHEB | 51 TCOPHH CONPOTHBICHHS | (bopme
NPOYHOCTH, AOJITOBEYHOC | MaTepUaoB p
TH 1 USHOCOCTOMKOCTH. 1.2. Pactskenne u cxatu | JlaGopatopHas paGo | DK3aMeH B yCTHOM
e Ta dbopme
JlabopaTopHnas pabo | Dk3aMeH B yCTHOIT
1.3. Kpyuenue PATOpHa p Y
Ta dbopme
JlabopaTopnas pabo | Jk3aMeH B YCTHOI
1.4. Uzrub paTopHaip y
Ta dopme

4 Onucanue NpoueaAypsl OLEHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMA Ha JaHHOM JTare OLEHUBAeTCS TIO0
peSYJ'IBTaTaM TeKYHII/IX u HpOMC)KYTO'-IHI)IX aTTeCTaIII/Iﬁ HpI/I IIOMOIIIN KOJ'H/I‘-IGCTBCHHOI\/'I OHeHKI/I,
BbIpaXeHHOW B Oamnax. MakcuManbHas cymma OalljioB Mo JucHUmuinHe (Moaynto) paBHa 100
Oasam.

O1eHOYHOE CPEJICTBO
Bup yueOHOI esITeIbHOCTH PacuetHo-rpadu 3auwTa pesy st DK3aMeH B yCT
aToB Jaboparop . Hroro
yeckre paboThl HOM (hopme
HBIX paboT
Jlexun 10 10
IIpakTudeckue 3aHATUSA 30 30
JlaGopatopHbie paboThI 30 30
CamocrosiTenbHas paborta 10 10
IIpomeskyTO4Has aTTecTalus 20 20
Wroro 3a cemectp 40 40 20 100




Cymma 6astoB, HAOpaHHBIX CTYACHTOM IO BCEM BHIaM y4eOHOU AEATEIbHOCTH B paMKax

JUCHUILIUHEIL, IIEPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C Ta6JII/IHeI>'I.

Cymma 6amtoB | Ornenka o
o IIPOMEXYTOUHOU XapakTepuCcTHKa Ka4ecTBa c(hOPMHUPOBAHHOCTH KOMITCTECHIIUH
JUCIUTUTHHE aTTecTalluH

o1 91 o 100 JOTIOJTHUTENIBHOM  JIUTepaTypod, pPEeKOMEHIOBAaHHOH MNpOrpaMMOH, yMeeT

CryneHr JEMOHCTPUpPYET chopMHPOBAHHOCTH JTUCIUTUTHHAPHBIX
KOMIIETEHI[H, OOHApyXKUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U TiIyOokoe

3HaHHME Y4eOGHOrO MaTepHhalla, YCBOMWJI OCHOBHYIO JIMTEPAT U 3HAKOM C
«3a4TEHOY / yd p > Y y parypy

«OTIUYHO» o
CB060}1H0 BBIIIOJIHATE MPAKTUYECKUEC 3aJaHus, IPEAYCMOTPEHHBIC IPOTrPaMMOU,

CBO60}1HO OIIEpUPYET HpI/IO6peTGHHLIMI/I 3HAaHUAMU, YMCHUAMHU, IPUMCHSICT UX
B CUTYyaludax TTOBBINICHHON CJIOKHOCTH.

CryneHr JEMOHCTPUPYET chopMHPOBAHHOCTH JUCIUTUTHHAPHBIX
ot 76 110 90 «3a4TeHo» / KOMIIETCHI[MH: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JOIMYCKAlTCS
«XOpOLIO» HE3HAUUTENbHbIC OIMMUOKH, HETOYHOCTH, 3aTPyJHEHHS INPH aHAIHTHYECKUX
olepanusix, epeHoce 3HaHNH ¥ YMEHUH Ha HOBbIE, HECTAHAAPTHbIE CUTYAIIHH.
Crynenr JIEMOHCTPUPYET chopMHPOBaHHOCTH JUCHUIIIMHAPHBIX
KOMIIETEHIMI: B  XOJ€  KOHTPOJBHBIX  MEpONpHATUH  JOIMyCKaroTcs
61 10 75 «3a4TeHO» / 3HAYUTEINILHBIC OIIHOKH, MPOSBISICTCS] OTCYTCTBUE OT/ACIIBHBIX 3HAHUH, YMEHUH,
or oL Ao «YZIOBJICTBOPUTEIIHLHO HaBBIKOB [0 HEKOTOPHIM JAMUCHMIUIMHAPHBIM  KOMIIETCHLUSAM, CTYJCHT
HCTIBITHIBACT 3HAYUTENBHBIC 3aTPYAHEHUS] NPU ONECPHPOBAHUM 3HAHUSIMH H
YMEHHSIMHU IIPH UX HepeHOCe Ha HOBBIE CUTYAIUH.
o010 10 60 «HE 3a4TeHO» / VY cryneHTa He cOPMHUPOBAHBI AUCIUILIMHAPHBIE KOMIETCHIUH, IPOSIBISIETCS

«KHEYHOBJICTBOPUTECIHLHO» HCAOCTATOYHOCTH 3HaHI/II\/'I, yMCHI/Iﬁ, HAaBBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epeyeHb BOMPOCOB MO TeMaM M /I MPOBeIeHUs1 codeceJ0BaAHUS

CoNoOARWNE

NRPRPRRPRRPRRRRERRE
CQOWONOOUDNWNEREO

Yo Takoe HOpMaAJIbHOE HANpPSKEHUE MPHU PACTIKECHUN/CKATUN?

Kax dhopmynupyercs 3akon ['yka 11 pacTsokeHust/CoxaTs?

Yro Takoe MOlyb npooibHON ynpyroctu (E)?

Kakoli BuJ nmeer smopa HOpMaJIbHBIX HaNpsyKEHUI B CTEPIKHE MOCTOSHHOTO CEYEHMS?
Yro Takoe NOMycKaeMoe HalpsbkeHne?

Uro Takoe KpyTsIuid MOMEHT?

Kak ompenensiercs yrois 3akpy4uBaHMs KpyIioro Bajia’?

Uto Takoe MoiasipHbIA MOMEHT conpoTuBiieHus (Wp) s Kpyryioro ceueHus?

Kak pacnpenensrorcs kacaTelbHbIe HAIIPSHDKEHUS 110 CEYEHHUIO KPYIJIOTo Baia?

. UTO Takoe KECTKOCTh CEYEHUS MPHU KPYUECHHUU?

. UTo Takoe momnepeyHas cujia B CE4eHUU Oanku?

. Uto Takoe n3rubaronuii MOMEHT B CEYeHUU OaKu?

. Kak ¢popmynupyercs runoresza bepuymm npu uzrude?

. I'ne B ceuenuu npu u3rude AecTBYIOT HOpMabHbIE HAPSKEHUS?

. I'1ie B ceuenuu npu n3rude 1eHCTBYIOT MAaKCUMaIbHbIE HOPMAJIbHBIE HANPSHKEHUS ?
. UTo Takoe oceBoil MOMEHT conpoTuBiieHus ceueHus (Wx)?

. Kak cBsi3anbl u3rubaromuii MOMEHT U HOpMasibHbIe HAPSKEHUS?

. Uto Takoe HelTpanbHbBIN ClI0i npu u3rude?

. Kak onpenensercst nporu6 6amxu?

. Kakas 3aBuCHMOCTB CyIIECTBYET MEKY pacipeAeIEHHON Harpy3Kou, MonepeyHon

CHIION 1 I/I3FI/1621}0H_II/IM MOMEHTOM?

Kpamxue memoouueckue ykazanus
Bo Bpems ompoca yuuThIBaeTcs MpPaBUILHOCTh OTBETOB, yKa3bIBaloOIlas Ha OCTaTOYHBIE

3HaHUS MPOHACHHOro ydeOHOro marepuaina. IIpm oTBeTax Ha BONPOCHI CTYACHTHI HE JOJDKHBI
[I0JIB30BATLCA 3AIUCAMHU JICKIIMOHHBIX MaTEPUAIOB U DJIEKTPOHHBIMU I'aJKETaMU.



IlIxana oyenku

Ornenka Omnucann
CTyIeHT IEMOHCTPUPYET CHOPMHUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIN, 00HAPYKUBACT BCECTOPO
5 HHEe, CHCTEMaTHIEeCKOE U NTyOOKOe 3HaHUE y4eOHOro MaTepraia. Y MeeT MPaBIIIbHO H3II0KHUTh MaTepra

J1, WIUTIOCTPUPYS €ro (popMyJIaMH, pacueTaMu U IPUMEPAMH.

CTyzeHT 1eMOHCTpHUPYET cHOPMUPOBAHHOCTH AUCLUMIIMHAPHBIX KOMIIETEHIIUI: OCHOBHBIE 3HAHHSA, YMEH
4 Us1 OCBOEHBI, HO JJOITyCKAIOTCS OIIMOKH. YMeeT U3JI0KUTh MaTepHall, WITIOCTPUPYsI ero hopMyliaMu, pac
YeTaMH U IPUMEpaMH.

CTyzneHT 1eMOHCTPHPYET He JOCTATOYHYIO COPMHUPOBAHHOCTD JUCIHAILTHHAPHBIX KOMITETEHIUH, TOITYC
3 KaeT 3HaYNUTeIbHbIE OINOKH, POSBISICT OTCYTCTBUE OTACNBHBIX 3HAHUIL. B 1ienom m3naraer Marepuai, H
€ BCer/la MOXET MPOMJLIIOCTPHPOBATh €ro (hopMyIaMu, pacyeTaMH U IPUMEPAMH.

V ctynenra He chopMHUpPOBaHBI JUCIUILUTHHAPHBIE KOMIIETEHIINH, TPOSBIISETCS] HEJOCTATOYHOCT 3HAHU
2 i, yMEeHUi, HaBBIKOB. He MOXKeT OTBETUTH Ha BONIPOCHI, JJOMYCKAET 3HAYUTEIbHBIE OLIMOKM B OTBETAX, HE
WIUTIOCTPHPYET ero (opMysiaMH, pacdeTaMH M IpHMepaMu.

5.2 Ilpumep 3agaHuii 1)1 BLINOJHEHHS pacyeTHO-Tpaguieckoii padoThl

3amanue 1. OnpenenuTs MO YCIOBUIO MPOYHOCTH, IUIOMIAIL MOMEPEUYHOTO ceueHus A
CTaJIbHOTO CTEpXKHsA HpU 3agaHHbIXx Harpyskax Fi1 = 30 kH wu F. = 50kH.
Honyctumoe HOpMalibHOE HampsikeHue matepuaina [6] = 160 Mlla.

3ananue 2. PaccumTaTh MO YCIOBUIO NPOYHOCTH BEJIMYMHY TIPy30H0JbeMHOCTH [F]
MPSAMOTO CTYIIEHYaTOIo CTaJIbHOTO CTEPHKHS.
Honyctumble HanpsokeHus [6]=160 Ml]a.

3amganue 3. [IpoBepuTh Ha MPOYHOCTH KOHCOJIBHYIO OajKy, 3aKpEIUICHHYIO B >KECTKOM
3a/IeNKe.

Ceuenue Oanku — nByTaBp Ne24.

3ananue 4. [locTpouTs 3M0py HOPMAIIBHBIX HANPSHKEHUN G [Tl IBYTaBPOBOM Oalku Mpu
1 (14%{011170.¢ JTAHHBIX:
H3rubarommii MOMEHT B CCUCHHMH Oanku — 45 kH.
JIByraBpoBoe ceuenue 6anku — Ne24a.

Kpamkue memoouueckue ykazanus

[Ipu BbIIONTHEHUH pacueTHO-TpadUuecKuX paldoT CTYAEHTHl aHAIM3UPYIOT 3HAHUS,
IIOJyYCHHbIE Ha JIEKIMOHHBIX 3aHATHUSX, I[IOJB3YIOTCA OCHOBHOM M  JIONOJHUTEIBHOU
JTUTEPATYPOH, a TAK)KE UCTOUHUKAMU B CETU MHTEPHET. 3a/IaHHsI BHIMTOJTHSIOTCS HA TPAKTUUECKUX
3aHATHSIX, W 3aBEpPLIAIOTCS CTyJIEHTAaMH B TPOIECCe CAMOCTOATEIbHOW paboThl. PaboTh
BBITNIOJHSAIOTCS Ha yuctax gopmara A3. I'paguueckne pabOThl BBIMOIHSIIOTCS B KOMIIBIOTEPHON
rpaduueckoit mporpamme. [IpenonaBarenem Ha MEpBOM MPAKTHUYECKOM 3aHSITHH OOBSCHSIIOTCS
TpeOOBaHMS K BBITOJHEHUIO U 0POPMIIEHUIO PadoT.

Llkana oyenxu
OrneHka banb OmnucaHue
CTyﬂeHT BBIIIOJIHACT BCC IMPAKTUYCCKUE pa6OTBI, HE JOIIyCKasd OIIHOOK. HpI/I ITIOUCKEC
I/IHCbOpMaIII/II/I JJIs1 BBIITOJITHCHUA 3aHaHHﬁ, CTYACHT HCIIOJb30BaJl MAaTCpUaJIbl .IIeKIIPIﬁ, a TaKXe
5 35...40 PEKOMEHIOBAaHHYIO OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATypPy U JOTIOJHUTEIBHBIC HCTOYHUKH.
Odopmisier pacueTHO-Tpaduueckue padoThl. YepTexku BBHIMOTHEHBI HA BBICOKOM Tpadudeckom
YPOBHE C UCIIOJIb30BAHHEM KOMIBIOTEPHBIX rpaduuecKux Mporpamm
CTyzieHT BBINOJHSCT BCE NPAKTUUECKUE PabOThI, IOMycKash He 3HauuTenbHble omuOku. [Ipu
TIOUCKE I/IH(bOpMaIII/II/I JJIA BBIIIOJTHCHUS SaﬂaHHfI, CTYACHT HCIIOJIb30BaJl MAaTCPUAJIbI HeKHHﬁ, a
TAaKIK€ PEKOMCHAOBAHHYIO OCHOBHYIO W JIOIIOJHHUTCIIBHYK JIMTECPATYPy U JONOJTHUTEIIBHBIC
ucroynukn. Oc¢opmirser pacdeTHO-rpadudeckue paboOTEl C HEOONBIINMU HETOYHOCTSIMU.
I‘IepTe)KI/I BBIITOJIHEHBI Ha XOPOILIEM l"paq;)I/I‘{eCKOM YPOBHE € HUCIIOJIB30BAHUEM KOMIBIOTCPHBLIC
rpadUUEeCKUX MPOrpamMm
CTleeHT BBIITOJIHACT NPAKTUYCCKUE pa60T|>1, ﬂOHyCKaﬂ 3HAYUTCIBbHBIC O].UI/I6KI/I. HpI/I IIOHCKE
MHGOPMalUK Ul BBINOJHEHHS 3aJaHHH, CTYJCHT HCIIOJIb30Ball MaTepHallbl JEKLHH, HO He
IIOJIB30BAJICA  JOIIOJHHUTCIBHBIMH  UCTOYHUKaMH I/IHCbOpMaHI/II/I. Oq)OpMHHeT pPacueTHO-
rpaq)uqecm/le pa60TI>I Cco 3HAYUTCJIIBHBIMU OIIMOKaMH. qepTe)KI/I BEBITIOJIHCHBI Ha
YAOBJICTBOPUTCIIBHOM Fpa(i)I/I‘IeCKOM YPOBHE C UCIIOJB30BAaHUEM KOMIIBOTEPHBIX rpaq)nqecm/lx
IporpamMm
CTyIeHT BBINOJIHAECT HE BCE MpakTH4YecKue paboThl, IOMycKaeT MHOTO omuOok. CTyAeHT He
HCIOJb30BaJl MATepHUalbl JIEKUUH M PEKOMEHIOBAaHHYI0 OCHOBHYIO M JONOJHHUTEIbHYIO

smrepatypy. He odopmisier pacaerHo-rpadudeckue paboTsl. YepTesku BBIMOIHEHBI HA HU3KOM
rpaduueckoM ypoBHe

4 30...34

3 15...29




5.3 Ilpumep 3agaHuii Ha 1a0OPATOPHYIO padoTy

W3yunuth mponecc cxatusg oOpa3loB U3 IUIACTHHYATOrO (MaJOyIrJIepOJUCTasl CTallb) U
XPYIKOTO (4yTr'yH) MaTepHasoB.

Kpamkue memoouueckue ykaszanus

1. [Tepen HagasmoM pabOTHI TIIATEIIEHO U3YUUTE TCOPETHUSCKUN MaTEpHa, OTHOCSIIUNCS
K Teme JlabopatopHoi paboTel. OOpaTuTe BHMMaHHWE Ha OCHOBHBIC OMpeeNieHUs, (OpPMYJIbI,
MPUHIUIIBI 1 METOJIUKH.

2. BHUMaTeNbHO MPOYMTANTE 3aJaHue K KOHKPETHOH JlabopaTopHoi padore. OOpaTute
BHUMaHWE Ha TOPSJAOK BBITIOJHEHUS, HCIOJNb3yeMble MPUOOpPHl W 00OpyJOBaHWE, TpaBHUIIa
TEXHHUKHU 0€3011aCHOCTH, a TAK)Ke Ha KPUTEPUH OLIEHKU PE3yIbTaTOB.

IlIxana oyenku

OrneHka Banaer Onucanne
CTyneHT BBINONHSAET Bce JabopaTopHele paboThl, He nomyckas omubok. [lpm momcke
5 35...40 MHPOPMAIMH IS BBITIOJHEHUS 3a/IaHUi, CTYICHT UCIOJH30BaJl MaTepHasbl JICKIMH, a TAKKe

PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOTIOJHUTENBHYIO JINTEPATypy U IONOTHUTEIbHBIC HCTOYHUKH.
CTyzieHT BBINOJNHSCT Bce JIabopaTopHbIe paboTHI, JOIyCcKas He3HAUUTENbHbIE OMHUOKH. [Ipu
HoKMCcKe HHGOPMALMH JUIS BBITOJIHEHHS 33/IaHUM, CTYJICHT MCIIOJIB30BaJl MaTepHaIIb JICKIHH, a
TaKKe PEKOMEHJOBAHHYIO OCHOBHYIO M [ONOJHHUTEIBHYIO JIUTEPATYpy U JONOJIHUTEIIbHBIC
HCTOYHHKH.

CTyzieHT BBINOJHSET JabopaTopHbIe paboTHI, JOIycKas 3HaunTeNbHbIe ommnOku. [Ipn moncke
3 15...29 HHpOPMAIMK JJIs BBITIONHCHHS 3aJaHUi, CTYICHT KCIOJb30BAI MaTEepHAalbl JICKIMHA, HO HE
HOJIE30BAJICS IOTIOJIHUTEIbHBIMI HCTOYHUKAMH HH(pOPMaLIUH.

CTyIeHT BBIIOJHAET HE Bce JIAOOpaTOpHBIE PabOTHI, TOMyCKAaeT MHOTO omuOOK. CTyAeHT He
2 5.14 WCTIONIF30BaJl MaTepHajbl JIEKIHMA W PEKOMEHIOBAHHYIO OCHOBHYIO H JOMOJHHUTEIBHYIO

JIUTEPaTypy.

4 30...34

5.4 Bonpocsl 1S 321U THI JIA00PATOPHBIX padoT

=

OTtyero Bo3HHKaET 60UYKOOOPa3HOCTh 00pa3iia U Kak e€ MOXKHO U30exaTh?

2. Tlon xakuM yriioM MpOXOAUT IJIOCKOCTh CKaJIbIBAHUS XPYIKOro o0pasiia, U Kakue
HaNpsDKEHUs AEHCTBYIOT B 3TOM INIOCKOCTH?

3a c4€T Yero nojay4yaeTcsi BBIUTPHIII B CUIIE B THIPABIMUYECKOM Ipecce?

4. Kak nepopmupyercst o0pasell, ey HallpsKeHUE B HEM He MPEBBIIIAET Mpezena
IIPONOPLUUOHAIBHOCTH?

w

Kpamxkue memoouueckue ykazanus

IIpu oTBeTe HEOOXOOUMO BHHMMATENBHO MPOYMTATh BONPOC M 4YETKO, KpPaTKO
chopMyITHpOBaTh OTBET, MPOACMOHCTPHPOBAB 3HAHHS TOTO WJIM MHOTO acIeKTa BBHIMOJHEHHON
paboTHI.

LIxana oyenku
OrneHka banbl Onucanue
CryzieHT BBINOJIHAET Bee TabopaTopHble paboThl, He Aomyckas ommnook. [1pu noucke
MHGOPMAIIUK A7 BBIIOJIHEHHS 3aJaHUi, CTY/ICHT HCII0JIb30BAJl MAaTepUaIb JEKIHH, a TAKKe
PEKOMEH/IOBaHHYIO OCHOBHYIO U JIOTIOJHHUTEIBHYIO JINTEPATyPy U JOTIOTHUTEIBHEIE
HCTOYHUKH.
CTyzieHT BBINOIHACT Bee TabopaTopHBIe PabOTHI, JOITycKast He3HAUUTENbHbIe OMOKH. [1pH
norcke HHQOpMAIMKU IS BBIOJTHEHNUS 3a1aHUH, CTYICHT UCTIOJIb30BaJl MaTepHabl JICKINH, a
TaKKe PEKOMEH/IOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JINTEPATyPy U JOIOIHUTEIbHBIS
VICTOYHUKH.
CTyIeHT BBINONHSAET 1abopaTopHble paboThl, JOIMyCcKast 3HaunTeabHble omnoOku. [Tpu mouncke
3 15...29 MH(QOPMAINH 11 BRIITOTHEHU 3aJaHUH, CTYICHT UCIIOJIB30BaT MAaTEPHANbI JICKIUH, HO HE
MOJTE30BAJICS OTIOJTHUTEIbHBIMA HCTOYHUKAMH HH(OPMaIIUH.
CTyzieHT BBINOJHACT He Bee TabopaTopHBIe paboTHI, JOIyCKaeT MHOTO omOoK. CTyIeHT He
2 5.14 UCIIOIb30BaJl MaTepHabl JIEKIUI U pEKOMEH/IOBaHHYIO OCHOBHYIO U JIOMOTHUTEIBHYIO

JIMTEPATYPY.

5 35...40

4 30..34




5.5 Bonipocsl K 3K3aMeHy

Uto nzyvaet aucuuminia "ConpoTUBIEHUE MaTEepUaIoB'?
Kakue ocHOBHBIE BUABI AepopManuii U3ydaroTcsi?
Onpenenenne TepMuHa "MPOYHOCTD .
Uro takoe nedopmanus marepuaia?
OOBsACHUTE, UTO TAKOE KECTKOCTh KOHCTPYKLIMU.
Kakue Bubl HaNpsKEeHUH CyIECTBYIOT?
Yro Takoe HamnpshkeHHO-nepopmupoBanHoe coctosiaue (HIC)?
3akoH ['yka: hopMynupoBKa 1 MprUMEHEHHE.
Yro Takoe Moayib ynpyroctu Mmarepuana (E)?
. Kakue cyiecTByroT KpuTepuu Npo4HOCTH?
. UTO Takoe MOMEHT UHEPLIMM CEUEHUA?
. Onpenenenne HEeHTpa TSHKECTU CEUECHHUS.
. Kak paccunteiBaeTCs MOMEHT COITPOTUBIICHUS?
. UTto Takoe paguyc UHEpLUU CeUEeHUs?
. IToHsATHE CTATMYECKOrO MOMEHTA CEUEHUS.
. OCOOEHHOCTH PACTSIKEHUS U CHKATHSL.
. I3ru6: OCHOBHBIE XapaKTEPUCTUKU U (POPMYIIBI.
. Kpyuenue: uto 310 1 rie npumensercs’?
. CaBur: ocoOEHHOCTH HAIPSKEHUH.
. Cno’)xHO€ CONPOTUBIICHUE: IPUMEDP U pacyerT.
. UTo Takoe yCTOMYMBOCTH 2JIEMEHTOB KOHCTPYKLIAN?
. Kakune ¢axTopsl BIUSIOT HA yCTOWYHBOCTH?
. @opmyna Dinepa s pacyeTa KpUTUYECKOW Harpy3KH.
. Kakue Buzibl motepu ycTOMYMBOCTH CYIIECTBYIOT?
. IIpumep pacyera yCTONYMBOCTH KOJIOHHBI.
. Teopust ynpyroctu: OCHOBHBIE ITOCTYJIATHI.
. Teopust mIaCTUYHOCTH: YTO 3TO?
. Jlnarpamma HanpspkeHud 1 jeopmariuii Uit CTay.
. UeM oTanyaroTCs XpynKye U MIIaCTUYHbIE MaTepHalibl?
. IIpumep npruMeHeHus: TEOPUH MPOYHOCTH.
. I'ie npuMeHstoTCs pe3yabTaThl CONPOTUBIIEHUSI MaTepUaioB?
. Kakue marepuanel n3yqarorcs?
. I[Touemy Ba’KHO y4YUTBHIBATh BIMSIHUE TEMIEPATYPHI?
. Ilpumep pacuera Oanku Ha MPOYHOCTb.
. Poinib conpoTuBiieHus: MaTepuanoB B IPOEKTUPOBAHUU MOCTOB.
. UTo Takoe 3mropa HanpsKEHU?
. Kak crpoutcs smropa n3rubarommux MOMEHTOB?
. JlnarpaMMa HanpspKEHUHN IPU PACTSKEHUU.
. Kak yuntpIBaTh BIMsIHME HArpy3KU Ha SIOPHI?
. IIpumep nocTpoeHus 3MI0PHI MOMEPEUHBIX CHIL
. BmusiHue nu@poBbIX TEXHOJIOTUN HA CONTPOTUBIICHHE MATEPHAIIOB.
. Kakue MeTo/1b1 aHaM3a NCIIOIB3YOTCS CETOIHA?
. Kak npoBepuTh NpaBUIBHOCTH pacueToB?
. Posib cTanapToB B pacuerax.
. Kakne nepcnexkTuBbl pa3BUTHUS AUCLIUIUIMHBI?

CoNoOA~WNE

A DBAEAPRERDMPPOWWWWWWWWWNNDNDNNDNNMNNDNNDNNRERPRPRPRPERPRPERPERREREERE
OOPPWONPOOONOUIRARWNPFPOOOONOOOPRRWNPFPOOOLO~NOOIA,WDNEO

Kpamxue memoouueckue yxazanus
Ha sk3amene YUUTBIBACTCA MMPABUJIIBHOCTH OTBCTOB, YKAa3bIBalOIIad HA OCTATOYHBIC 3HAHUA
MPOMIEHHOTO Yy4YeOHOro MaTepuaia. MakcuMalabHOE KOJMYECTBO OayioB, HAaOpaHHBIX Ha



sKk3amene cocraisieT 20 6amnoB. [Ipu oTBeTaX Ha BOMPOCHI CTYEHTHI HE JOKHBI TIOJIB30BATHCS
3alUCAMU JICKIIMOHHBIX MAaTEPHUAJIOB U 3JICKTPOHHBIMU T'a/KETaMU.
IIxana oyenku

Ornenka Bannsr Omnmcanu
CTyIeHT JEeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMICTCHIINN, OOHAPYKUBACT
5 16...20 BCECTOPOHHEE, CHCTEMATHIECKOE U TIIyOOKOe 3HaHHE YYeOHOTO Marepuayia. Y MeeT MpaBIIbHO

U3JI0KUTh MaTepuall, WUIOCTPUPYs ero GopMyIaMH, pacyeTaMy U IIPUMEPaMH.

CTyoeHT AeMOHCTPHpYeT C(OPMUPOBAHHOCTH MUCLMIUIMHAPHBIX KOMIICTCHLMH: OCHOBHBIC
4 10...15 3HAHHA, YMEHHS OCBOCHBI, HO JOMYCKAIOTCS OIIMOKU. YMeeT U3JI0KUTh MaTepHal, HITIOCTPUPYS
ero (opMynamH, pacueTaMy ¥ IpHMepaMHu.

CTymeHT JEMOHCTpHUpPYeT HE JOCTaTOYHYI0  C(HOPMHPOBAHHOCTh  JWCIHILUTHHAPHBIX
KOMIIETEHIIUH, JTOIyCKaeT 3HAUYNTEeNIbHbIE OIIMOKH, IIPOSBISIET OTCYTCTBHE OTJCIBbHBIX 3HAHHIL.
B 1menom wu3maraer Mmarepual, He BCErJa MOXKET NPOWJUIIOCTPHPOBATH €ro (opmynamu,
pacueTaMy M IIpUMEpaMH.

V¥ crynenTa He cOPMHPOBAHBI IMCIUIUIHHAPHBIE KOMIIETEHIIUH, IPOSIBISAETCS HEAOCTATOYHOCTh
2 0..2 3HAHMH, yMEHHH, HaBBIKOB. He MOKeT OTBETUTH Ha BOIIPOCHI, HOIyCKAaeT 3HAYUTEIbHBIC OINOKN
B OTBETAX, HE HIUTIOCTPHUPYET ero opMysiaMu, pacyeTaMHt U IPUMEPaMH.




KJIIOYHU K OHEHOYHBIM MATEPHUAJIAM 110 JTIUCHUIIJIMHE

«CONNIPOTUBJIEHUE MATEPHUAJIOB»

5.1. lIpumepHBbIi NepeYyeHb BOMPOCOB [0 TeMaM M JIJIsl IPOBeeHusl co0ece10BaHUS.

. OTtHomICHUE HpOILOJIBHOfI CHJIBI K IIOIAAW ITOMICPCUYHOI'O CCUCHMU .

. Hanpsikenue npornopiuoHaibHO OTHOCHTENBHOM JeopManuu.

. HpHMOYFOHBHI/IK. HaHpH)KeHI/IH IIOCTOSAHHBI 110 CCUYCHUIO.

1
2
3. XapaKTepI/ICTI/IKa JKECTKOCTU Mart€pualia, IOCTOsAHHAA JJIs1 JaHHOI'O MaTepualia.
4
5

. MakcumanbHoe HAITPAKCHUEC, KOTOPOC CUUTACTCA 0e30IMacHbBIM JJI1 KOHCTPYKIUH.

6. MOMEHT BHYTPEHHUX CHJI, BOSHUKAIOIINI B MOTIEPEYHOM CEUCHUU Bajia OT JIEHCTBUS

BHCIIHUX CKPYUYHUBAOIIUX MOMCHTOB.

7. 9=(Mc* 1)/ (G * Jp).

8. Wp =Jp/ Rmax. Jlns crommnoro kpyra: Wp = 0,2 * d3,

9. Ilo nuHeitHOMY 3aKOHY. MakCUMaJIbHBI Ha IOBEPXHOCTH, PABHBI HYJIIO B IICHTpE.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

* Jx).

20.

[Tpoussenenue G * Jp.

PaBHOzelcTBYIONIAsi BHYyTPEHHUX KAaCaTEJIbHBIX CUJI B CEUYCHHH.

MOMEHT BHYTPEHHHUX CHJI OTHOCHUTEIIBHO HEUTPAIILHOM OCH CEUCHHS.

[Tnockue ceuenus 1o aedopMaliuy OCTarTCs IIIOCKUMHU U TIocie ieopMaluu.

Bo Bcex Toukax cedeHus. PacnpeneseHsl o JINHEHHOMY 3aKOHY.

B Toukax, Hanbosee yan€HHBIX OT HEUTPAIbHOM OCH.

Wx =Jx /y max. Xapakrepusyer IpOYHOCTh CEUEHUS IIPU U3THOE.

c=(M *y)/Jx. Makcumym: c_max = M / Wx.

Croit BOJIOKOH Oanku, KOTOPbIM He UCIIBITHIBAET Ae(hOpMaIfiil pacTsKEeHUs/CKATHUS.

NuTterpupoBanueM nuddepeHnaaIbHoro ypaBHeHus yrnpyroi sunun: y"' = M(x) / (E

Q=dM / dx (monepeunas cuia — mpou3BOAHAS OT MOMeHTa). = dQ / dx (Harpy3ka —

MMponu3BoJaHas OT HOHCpC‘-IHOﬁ CI/IJ'IBI).

5.2. Ilpumep 3aganuii AJ151 BHINOJHEHHUSI pacdyeTHO-rpaguyeckoi padoTsl.

3ananue 1. [Ipumep pemenus

C Toukm 3pCHHUA TMPOYHOCTH, IUIOMIAAb MHONEPCUHOI0 CCUCHUA CTCPIKHA JOJIKHA

BBIICPKNMBATHL MAKCUMAJIbHYIO ITPOAOJIBHYIO HAI'PY3KY.

OmpenernsgeM METOAOM CEYEHUM, BHYTPEHHHE TPOJOJIbHBIE yenuius Ni Ha KaXJ0M y4acTKe

CTEePKHSI.
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rpa(bI/I‘ICCKI/I, pacnpeacsICHUEC IMPOAOJIbHBIX yCI/IJ'II/Iﬁ 0 IUIMHE CTCPIKHS MOKHO IIOKA34aTh,

HIOCTPOUB JITIOPY.
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MuHUMaIEHO HGO6XOI[I/IMYIO BCIIMYMHY ILIOMAAW CCUYCHUSA CTCPKHA OHNPCACIACM U3

YCJI0BUS TPOYHOCTH IIPHU PACTAKCHUN-CIKATUH.
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Takum oOpasom, s oOecreueHHsl MPOYHOCTH 33JaHHOTO CTEPXKHS, IUJIOMIATL €ro

MOTIEPEYHOT0 CEYCHUS JOKHA OBITh HEe MeHbIe 250 MMZ.

3ananue 2. [Ipumep pemienus

Pacuer Tpy30mOOBEMHOCTH CBOJIUTCS K OINPENEICHUIO BEIMYMHBI MaKCHMAaJbHO
JONYCTUMOM BHEUTHEH cuitbl F, KOTOpYIO MOKET BhIIEp)KaTh CTEPIKEHb, OCTaBAsICh POYHBIM.

B nanHOM ciydae mMMeeT MECTO HpOJOJbHOE HArpyKeHHe, IOTOMY IS pacyeToB

HCIIOJIB3YEM YCJIOBHUC ITPOYHOCTHU IIPU PACTAKCHUUN-CIKATHU

D‘zzﬁ[cr]

I'me 6 — HampsbkeHusT B 3JIEMEHTE, KOTOpbIE HE JOJIKHBI IPEBbINIATh JIONYCTHMBIX
3HauYeHU [G6], N — BHYTpEHHsIS MPOIOJIbHAS CHIIa, A — IJIOIIA (b TIOTIEPEYHOTO CEUEHHUS DJIEMEHTA.

[Tepenumem 3Ty hopmMysTy OTHOCUTEIHLHO BHYTPEHHEH CUITBI N:

N =[oc]-4

Tak Kak CTEpKEHb COJACPKHUT TOJBKO OJWH CHIIOBOM Y4acTOK IO Bceil ero jmHe N=F,

MO3TOMY:
F <[c]-A=[F]

[Inomane momepevyHoro ceueHus MO JJIMHE CTEP’KHA HE IMOCTOSHHA, CJIEI0BATEIBHO,
JOTYCTHMasl CUJIa JIJIS pa3HbIX pa3MepPOB CEYCHUSI TOXE OyJeT OTIIMYAThCS.

Hama 3amaya HaliTu 3HaYeHWE BHENIHEW CHJIBI, KOTOpas HE HAPYIIUT MPOYHOCTH
a0COTIOTHO BCEX CEUEHUI CTEPIKHS.

O4eBHIHO, YTO HAUMEHEE MPOYHBIM SIBJISIETCS ()pAarMEHT CTEPKHS C MEHBIIEH MITOIMAbI0
norepeyHoro cedeHust A1<A; (IpUHIHUI «TJIe¢ TOHKO TaM U pBeTcs»). [lo Helt u Oyaem BecTH

pacyer:
[F]=[c]-4,=160-10°-1,2-107 =19,2-10° H =19,2xH
TaKI/IM 06pa30M JIJIA o6ecnequI/m SaIlaHHOﬁ I'IpO‘-IHOCTI/I HpOI[OJ'IBHaSI paCTSITI/IBaIOIJ_IaSI

CUJIa, IPUJIOKEHHAs K CTEPXKHIO, HE TOJKHA MpeBblaTh 3HadeHus [F]=19,2 kH.

3aganue 3. [Ipumep penieHust



[Tpunoxxum k 6ajKe CUCTEMY BHEIIHUX HAarpy3o0K:
- CocpeioToueHHYO nonepeunyto cuiy F
- Mzrubarommii MOMEHT m

- PaBHOMEpHO pacripeneneHHYI0 Harpy3Ky q

I EEEEXEEERER

VYkaxkeM BEIMUUHY 3aJIaHHBIX YCUJIMI U IPOJOJIbHBIE pa3Mephl y4aCTKOB OAJIKH.
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3TO pacyeTHasi cxema Ui PelIeHHs 3aJauu.

[TpoBepum 3Ty OanKy Ha MPOYHOCTH MPU CIETYIOIINX JaHHBIX:

Ceuenue Oanku — 1ByraBp Ne24.

Honyctumble HanpshKeHUs Ut MaTepuana 6anku [o]=160 MIla.

[Ipexie ueM MPUCTYIHUTH K PEIICHHUIO TPOAHATU3UPYEM 3a/1ady.

Uro06sl mpoBepuTh OajKy Ha MPOYHOCTh HANO OMPENENUTh BEIUYMHY MaKCHMAIIbHBIX
HAIPSKCHUN Gmax B €€ CCUCHUSIX U CPABHUTD UX C JIOMYCTUMBIMH [G].

B ciydae ecnm MakcuMallbHBIE HANpPsDKEHUS OKaXYTCS MEHbINE, JHOO paBHBI
JOITYCTHMBIM (T.€. Gmax<[G]) mpouHOCTh Oayiku OyaeT obecreueHa.

Ecnu ke HaiiieHHBIE HAMpPsDKCHUS TMPEBBICAT BETUYHMHY JOMYCTUMBIX (T.€. Omax>[0])
3HAUUT OanKa HE MPOYHAs.

VYcnoBre NpoYHOCTH MPH TIOCKOM MONEPEYHOM HU3THoe:

l Ix
= <
4] ) _[G]

3nech My — BHYTpeHHUN H3rHOArONINil MOMEHT, Wx — OCEBOM MOMEHT COMPOTHBIICHUS
CEUCHUs OAITKH.

Y Gasiku TOCTOSTHHOTO ceueHus, (hopMa 1 pa3Mephl CEUEHUs OMHAKOBBI 110 BCEH ee JTHHE,
cliegoBaTelbHO, Wx=COoNst.

Torma odeBMAHO, YTO HAMOOJBITUMHU HAINPSDHKEHUS OKAXKYTCS B CEUYCHHH, Tne Oynaer



MaKCUMaJIbHBIA H3rn0aromuii MoOMeHT My.
OnpenenuTh MaKCUMATbHBINA NU3THOAOIIHNT MOMEHT My max B OaJIKe€ MOXHO TOJIBKO TIO €r0
3MIOpE.
JIy1st moCcTpOeHMS AMIOP CHavajla HaJo OMPEACIUTh ONOPHBIE PEAKITUH.
Hwxe mpuBeneHbl CCHUTKM Ha KaXK/IbIM 3TAIl pEIIeHUs JaHHOW 3a/1auHu.
[opsimok nmpoBepku OaIKK Ha TPOYHOCTH IPU H3TUOE:
PaccunthiBatoTCS OMOPHBIC PEAKITNH OAKH,
Crposites snropbl Qy u My,
Ornpenensercs oracHoe CeYeHHe OaKH,

PaccunteiBaroTcss MakCHMaIbHEBIE HOPMAJIbHBIC HAIIPAKCHUAA,

o B~ w D P

HOJIyT-IeHHBIC HAIMpsOKCHUA CPABHUBAIOTCA € JOIMYCTHUMBIMHU, W ACIACTCA 3aKIIIOYCHHUE O
IMPOYHOCTH 6an1<14,
6. B ClIydac €CJIu IIPOYHOCTb HE O6CCH€‘ICH8, HO,Z[6I/IpaIOTCH HOBBLIC Pa3MCPbl CCUCHMH,

o0ecrnieunBaroIue NPOYHOCTb.

3ananue 4. [Ipumep pemenus
[TocTpoum sm0py HOPMAaTBHBIX HAMPSHKEHUH ISl TBYTaBPOBOTO CEUEHUsSI OANKU MPH €e

NOTepevyHoM u3ruode.
Omopy 6 OyaeM CTpouTh I cedeHus: Oanku B Touke C, /i€ BEeIMYMHA U3THOAIOIEro
MomeHTa coctaBisger 45 kH-m. B sToM MecTe cxumaroTcs HUKHUE ClloM Oanku (T.K. B

paccMaTpuBaeMOM CEYEHUHU 3HAK M3TUOAIOIIEr0 MOMEHTA OTPUIIATEIIbHBIN).
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B npenpinyiieM myHKTe perieHus 3a1a4u 111 OalKy 10 YCIOBUIO MTPOYHOCTH ObLT BRIOpaH
JIBYTaBp IO HOMEPOM 244, JIsl KOTOPOT'O W3 COOTBETCTBYIOIIETO COPTAMEHTA MPOKATHON CTaJIH
BBITTHIIIEM CJICTYIOIINE JaHHbBIC:

1. OceBoit MoMeHT uHepiuu ceueHus: Ix= 3800 oem?,
2. Bricora ceuenus: h = 240 mm,
3. TonmuHa oKy (TOPU30HTANBHON YacTH IByTaBpa): t = 9,8 Mm.
HopMmarnbpHble HampsoKeHUST G B MPOW3BOJIBHON TOYKE TIOMEPEYHOTO CEUCHHS OalIKH

paccuuThIBalOTCS 10 hopMyIie

rae Mx — BemmarHa U3rudaroIero MOMEHTa B COOTBETCTBYIOIIEM CEUCHUH,
Ix — MOMEHT MHEPIIMU CEUYEHHUsI OTHOCUTEILHO OCH X,
Y — pacCTOsIHHE OT OCH X JI0 PacCMaTPUBAEMON TOUKH MOMEPEYHOTO CEUCHUS OaNKH.
Mx m Ix 11 BceX TOYEK CEUEHHMS OJMHAKOBBI, CIEAOBATELHO, U3MCHEHUE BEJIMYMHEI
HOPMAJIbHBIX HAMPSDKEHUH 3aBUCUT OT TOJIOKEHHSI TOUKU CEUCHUSI.
[lepemeHnHass y MMeeT TEPBYIO CTENEHb, T.€. 3aBUCHUMOCTb JHMHEHHAs, MO3TOMY MJIs
MOCTPOEHUS AIIOPHI IOCTATOUYHO HAWTH 3HAYEHUS G B IBYX TOUKAX.

JIByTaBpoBOE cedeHHE MMEET IATh XapaKTepHBIX Touek: KpalHsas BepXHsS M HIKHAA



TOYKH (1 ¥ 5 COOTBETCTBEHHO), IIEHTpaJibHast Touka (3) ¥ Touku 2 u 4, T/Ie CTCHKA MEPEXOINT B

HOJIKY.

Ha ocu x koopaunara y=0, cienoBaTelbHO, HOpMajbHbIE HANpsSKEHUS B TOUKE 3

OTCYTCTBYIOT
o, =0
HawnGonpmias BenuunHa HOPMAaJIbHBIX HaHpH)KeHI/Iﬁ 6y,HCT Ha MaKCUMAJIbHOM yJAaJICHUHU OT

HCHTpPa CCUCHUA, B TOYKAX 1us.

3
e < Me o, Mo h_ 45100024
1 I, 2 3800:107°-2

X X

B YKa3aHHOM CCYCHHUU 0aJKu CXKUMAIOTCS HIDKHUE CJiod, CJI€a0BaTCJIbHO, BCPXHUC
pacTATrnBarOTCA. HOBTOMy B BerHefI Touke 1 HAIPSPKCHUSA TTOJIOKUTCIIBHBL (paCTHFI/IBaIOH_II/IC)

COOTBETCTBEHHO B TOYKE 5 HAIIPSZKCHUS OTPULATCIIbHBI (C)KI/IMaI-OH_[I/Ie), T.C.:
o, =—0, =—142MIla

Tak Kak ceueHue CUMMCTPUYIHO OTHOCUTCIIBHO OCHU X HAIIPSI’KCHUA B T. lub 6YI[YT PpaBHBI

IO BCIIMYUHE, HO IPOTUBOIIOJIOKHEI 110 3HAKY.
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OTI10XMB MOJTY4YEHHbIE 3HAUECHUSI, COEITMHUM UX MIPSIMON JTMHUEH.

Kak BuAHO, MakcHUMalbHbIE HANPSKEHUS HE MPEBBIMIAIOT JOMYCTUMBIX 3HAYEHUH, YTO
TOBOPUT O TOM, YTO BbIOpaHHBIH HOMEp JByTaBpa oOecredyuBaeT HEOOXOIUMYIO MPOYHOCTH
OaJIKu.

B nanpHeiimeM, mpu MpoOBEpKE CEYEHHUS HA MPOYHOCTh, HAM IOTPEOYIOTCS 3HAYCHUS

HOPMAaJIbHBIX HANpsbKeHUH B Toukax 2 u 4. Paccunraem ux:

M M_ (h
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5.3. lIpumep 3axaHuii HA J1a0OPaTOPHYIO padoTy.
JlaGopatopHas pabota. «OnpeneneHne MaKCUMaIbHOTO HAPSHKECHUS M HAMTPSDKEHUS pa3pyLICHUs
B 00pasLax Mnpu CkaTum».
DTarnsl BHITOTHEHUS 1a00paTOPHOI paboTHI:
1. N3yunTs npaBuia TEXHUKH OE€30IIaCHOCTH.
2. O3HaKOMHTBCS C OMHCAHUEM JIA0OPATOPHOM YCTAHOBKHM M MPUOOPOB, HEOOXOIUMBIX

JUTSI BBITIOJTHEHUSI JTA0OPATOPHOM PabOTHI.

3. BBIMOIHUTE 3KCIIEPUMEHTATIBHYIO 9aCTh J1a00paTOpHOi paboThI.
4. 3auKCHPOBATH MMOJYICHHBIC PE3YIIbTATHI.
5. O06paborats 1 0HOPMHUTH PE3yIbTATHI TA00PATOPHOUN PAOOTHL.

5.4. Bonipochl 1Sl 3alIUTHI JIA00PATOPHBIX PadoT.

1. bouko0Opa3HOCTh BO3HUKAET M3-32 TPEHHUS MEXKIy TOpHaMu o0pas3la U IUIMTaMu
npecca. YToObl n30ekaTh €€, HCIOMB3YIOT CMa3Ky MJIH CIICIHATbHBIC pa3pEe3HbIE MTOAKIAIKH.

2. [TnockocTh ckanbiBaHHs 0OpasyeTcss moj yriiom ~45° Kk ocu HarpyxkeHus. B atoii
TUIOCKOCTH JIEHCTBYIOT MaKCHUMallbHbIE KacaTeIbHble HAPSKEHUSI.

3. Boiurpslin B cuiie B THAPaBIMYECKOM IIPECCE MOJYyYaETCs 32 CUET Pa3HHULIbI IJI0MaaeH
NOpUIHEH (CHUIIOBBIX HWJIMHIPOB), UTO cieayeT u3 3akoHa [lackans.

4. Ecin HampspkeHMe He TMpeBbIIaeT Mpefen  MpONOpLUOHAIBHOCTH, 00paser
negopMupyeTcst YyIpyro — IOcjie CHSATHS Harpy3Kd OH IIOJIHOCTBIO BOCCTAHABJIMBAET CBOIO

HEepBOHAYAIbHYIO (HOPMY U pa3MepBhl.

5. 5. Boripocsl Kk 3K3aMeHYy.
1. Hayka o mpo4HOCTH, XECTKOCTH M YCTOWYMBOCTH KOHCTPYKTHUBHBIX 3JIEMEHTOB IO
Harpy3KaMHu.
2. Pacrsxkenue/coxkatue, U3rud, CABUT, KPYUCHHE, CIIOKHOE CONPOTUBIICHUE. M3MeHeHne
(dbopMBbI U pa3MeEPOB O] BO3JCHCTBHEM HArPy3KH.
CriocoOHOCTD AJIEMEHTa COPOTHUBIIATHLCS 1e(OPMALIUAM.
N3meHeHnue GpopMbl 1 pa3MepoB 01 BO3AEUCTBHEM HArpy3KH.
CnocoOHOCTh 371€MEHTa COMPOTUBIIATHCS AePOpMaLIHsIM.
HopmanbHble (pacTsaruBaromne/CKuMaroye) U KacaTelbHbIe.
CoBOKYIHOCTh HallpsbKEHHM U 1eopMaluii B TOUKEe MaTepuaa.

Hanpshxenune mponopiimonanbHo aedopmanuu: ¢ = E-¢€.
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KoHcTanTa, Xapakrepu3yolas KeCTKOCTh MaTepHaa.

10. MaxkcuManbHBIX HalpsOKeHUH, SHepruu AeopMarui, TEOPUH TUIACTHYHOCTH.



11.
12.
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[Tapametp, oTpaxkaronuii pacpeesIeHue MaTepruana OTHOCUTENBHO OCH.
Touka, B KOTOpOH paBHOJEHCTBYIOIAs CUJIBI YPABHOBEILINBAET CEUCHUE.
W=Il/y, rne | — MOMEHT UHEPIHH, Y — PACCTOSHUE 0 OCH.
Xapakrepuctuka ceucnus, =1 1/A.

XapakTepu3yeT paclpeieIcHue MaTepraa OTHOCUTEIBHO OCH.
HopmanbHble HanpsKeHUs, paBHOMEPHOE PacIpeIEIEHUE 110 CEYEHMUIO.
HopmainbHble HanpsuKeHus, onpeaesioTes Gopmyinoi o=M-y/I.
Bo3Hukaer rmpu Bo3aeicTBIM MOMEHTA, pacuet 1o Gopmyne =T-r/J.
KacarenbHble HanpseHs, BOSHUKAIOT MPU BO3JEHCTBUM CUJIbI BJJOJIb CEUEHUSI.
CoueraHue pacTsDKEHUs, U3ruba, CIIBUTa U KPy4eHHUsl.

CriocoOHOCTb COXPaHATh M10JIOKEHUE PABHOBECHS.

['eomeTpusi, MmaTepuai, Harpy3Ka, JJIMHA dJIEMEHTA.

Pwp = 2-mE-1/L2.

OO61as u JIoKajabHas NOTEPsl yCTOMYMBOCTH.

Ananus o hopmyne Diiniepa WM YIPOIIEHHBIM METOIUKAM.

Marepuan nedopmupyercs B rpejienax ynpyroctu 6e3 octaTouyHoi aedopMaiuu.
Onucanue NoBeIeHNS MaTEPUAIIOB TOCIE NMPEAEIa YIPYTrOCTH.

VYnpyras 30Ha, IuacTu4eckas 30Ha, pa3pylieHue.

[TnacTu4HbIe UMEIOT OOMBIIYIO 30HY TJIACTHYECKOM AePopMaIiui.
AHanu3 pa3pyleHus XpylnKkoro Mareprala Ha CJIBUT.

CrpoutensCcTBO, MAaIIMHOCTPOCHHE, aBUACTPOCHHUE.

Mertasibl, CruIaBel, 0€TOH, MOTUMEPHI, KOMITO3HUTHI.

TemnepaTtypa U3MEHSET YIIPyTrue CBOMCTBA U MPOYHOCTh MaTepHaa.
Hcnonp30BaHuE 3MIOpP MOMEHTOB U HANPSKEHUI.

VYyer Harpy3o0k, qeopmManuii 1 yCTOMUYUBOCTH.

['padmueckoe oTOOpaXkeHUE pacipeeeHNs HalPsHKEHUH TT0 CEYEHHUIO.
Ha ocHOBe ypaBHEHHUI1 paBHOBECHS.

JIuneitHoe pacnpeneneHne, MakKCUMyM B LIEHTPE.

Harpyska Bnusier Ha popMy U BETMUMHY H3THOOB.

ITocnenoBarenbHOE CIIOKEHUE CHUIL.

Hcnons3zoBanne CAIIP 1 KOMIIBIOTEPHOTO MOJETUPOBAHMSL.

MeTo1 KOHEUHBIX JIEMEHTOB, YUCIIEHHBIE PACUETHI.

CpaBHeHUE C SKCIIEPUMEHTAIBHBIMY JAHHBIMU, CTAHJAPTAMHU.

I'OCT, ISO, HopMaTUBHBIE TOKYMEHTHI.

Pa3paboTka HOBBIX MaTepuasioB, HU(GPOBU3AIMS, YCTOMYNBOE POSKTUPOBAHNE



