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1. HEJIX OCBOEHUA JUCHUITINHBI

11

Kypc «ConpoTtuBienue MaTepraaoB» sBseTcs: 0a30i ISl OBJIAJICHUS TEXHOJIOTHEH POCKTUPOBAHHUS JIEMEHTOB
KOHCTPYKIHI 3MaHUH ¥ COOPY>KEHUI, MHKEHEPHBIX CETEH C LIeNbI0 MPOBEPKU UX pabOThl HA MPOYHOCTH, JKECTKOCTD U
yCTOWYIHBOCTG. Llenn nucuIuiHe

12

* 3aKperuieHre ¥ UCIO0JIb30BaHNE 3HAHHUM, ITOJIyYSHHBIX CTYJIEHTaMH IIPU U3yYSHUH €CTECTBEHHOHAYYHBIX M MHKEHEPHBIX
JIUCIUIUINH, TAKUX KaK MaTeMaTHKa, QU3MKa, TeOpeTHIeCcKas MeXaHHKa, HHpopMaTHKa U Ip.

13

» OfGecrieueHre OCHOBBI OOIICHHKEHEPHO! MOATOTOBKH CIEIUAINCTOB, TCOPETUUECKAS M MIPAKTHUECKAs ITOITOTOBKA
CTYACHTOB B 00JIACTH MEXaHUKHU J1e(hOPMHUPYEMOT0 TBEPAOTO TEJa, Pa3BUTHE HHKEHEPHOTO MBIILICHHUS, TPHOOpETEHHE
3HAHHI U HABBIKOB, HEOOXOAUMBIX ISl M3YUYCHUS MOCIEIYFOIUX AUCIUILIHH.

14

* OBJaJIeHHE TEOPETHYECKUMHU M MPAKTUYECKUMH METO/IaMH Pacy€TOB 3JIEMEHTOB HHKEHEPHBIX KOHCTPYKLIMH Ha
MIPOYHOCTB, KECTKOCTh M yCTOWIMBOCTD; OJTY4YEHHE HaBBIKOB MO/ICIIMPOBAaHHS KOHCTPYKTHBHBIX 3JIEMEHTOB M aHAIN3a
PacuéTHBIX pe3yJIbTaToB.

2. MECTO JUCIHHUIIVIMHBI B CTPYKTYPE OOII

Lukn (paznen) OOIL: F1B

21

TpedoBanus K NpeABAPUTEILHON MOATOTOBKE 00y4aIOIIErocs:

211

3HaTh. ()yHIaMEHTaIbHbIE OCHOBBI BBICIIEH MAaTEMaTHKH; COBPEMEHHBIE CPEICTBA BHIYUCIUTENBHON TEXHUKH;
(hyHIaMeHTaIbHbIE TOHATHS, 3aKOHBI U TEOPUH KJIACCHYECKOI (PU3HMKH; OCHOBHBIE 3aKOHBI T€OMETPHYECKOTO
(hopMupOBaHUS, MOCTPOSHHS ¥ B3AaUMHOTO IIEpeCceUeH s MOJIeINeH INIOCKOCTH 1 IPOCTPAHCTBA; OCHOBBI MOIETHPOBAHUS
JIBIDKEHUSI U paBHOBECHsI MaTePHAJIbHBIX Tel; (yHIaMEeHTaIbHBIC TOHATHS U METO/IbI PACYETOB Ha MIPOYHOCTH U KECTKOCTh
[IPY TIPOCTOM COIPOTUBJIEHUH; FEOMETPUUYECKHUE XapAKTEPUCTUKH COCTABHBIX CEUCHUH; MEXaHUYECKUE CBOMCTBA U
KOHCTPYKIMOHHAsI IPOYHOCTh METAJUIOB U CIIABOB.

212

YMETb: CaMOCTOSTEJIbHO UCII0JIb30BaTh MaTeMaTHYECKHUHI anmnapar, pa6OTaTI> Ha IIEPCOHAJIbHOM KOMIIBIOTEPE, BBIIIOJIHATDH U
YUTaTh YEPTECIKHU DJICMEHTOB KOHCprKL{Hﬁ; IIPUMCHATHb METOABI PCIICHUA 3a/1av O ABMKCHUN U PaBHOBCCUHU MEXaHUICCKUX
CHUCTEM, BBIIIOJIHATH PaCU€Thl HA IPOYHOCTD U )KECTKOCTh IIPU MPOCTOM COIIPOTUBIICHUU.

213

BJIaJ€Th. IEPBUYHBIMU HABBIKAMU U OCHOBHBIMHU METOJAMU IIPAKTHYECKOTO HCIONIb30BaHMUs COBPEMEHHBIX KOMIIBIOTEPOB
JULSL BBIITOJTHEHUS MaTeMAaTUYECKUX PacyeToB, 0popMIIeHUs pe3yIbTaTOB pacuyeTa, COBPEMEHHON HayYHOM JINTEpaTypoi,
HaBBIKAMH BEJICHUS (PU3HUECKOTO IKCIEPUMEHTa.

214

duzuka

215

TeopeTnueckas MEXaHUKa

216

WmxenepHast ¥ KOMIIbIOTepHast rpaduka

2.2

JIMCHMIINHBI H NPAKTHKH, IS KOTOPBIX 0CBOEHUE IAHHOM JHCHMIUIMHBI (MOXY.151) HEOGX0AUMO KaK
npealecTByoee:

221

CrpourenbHas MEXaHUKa

222

XKene3o06eToHHbBIE U KAMEHHbBIE KOHCTPYKIIUU

223

Konctpykuuu u3 gepesa u niaactmace

224

IIpoexTrpoBanue peKOHCTPYKINHU 3JaHUI U COOPYKEHUN

225

OcHoBaHus U QyHIAMEHTBI 3[JaHNH, COOPYKECHHIA

226

Mertamndeckue KOHCTPYKIIUH

227

Mertobl MPOEKTUPOBAHHUS 3[JaHUI H COOPYKEHUH

3. KOMIIETEHIIUH OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUTIJINHBI

(MOJYJIsT)

YK-1: CriocodeH ocyuecTBIATh MONCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 HHPOPMalMK, NPUMEHATh CHCTEMHBII MOXO0/ 1A

peuieHus MOCTABJICHHBIX 3a1a4

YK-1.1: OcymecTBjsieT NOMCK, KPUTHYECKU aHAJU3 U CHHTE3 MH(OPMAIINHU, HEOOXOAMMOIi /Il pelieHUs MOCTABJEHHBIX

3aJgav

B pe3yjabTare 0OCBOCHUA TUCHUIIIMHBI oﬁyqa}omm"lcsl AOJIZKEH

31

3HaTh.:

311

OCHOBHBI€ IIPUHIIMIIBI, TIOJIOKEHHSI U TUIIOTE3bl CONPOTUBIICHUS] MaTEpUAIIOB, METO/IbI U IPAKTUYECKUE IIPHEMBI pacyeTra
CTEpIKHEH MPYU Pa3IMYHbIX CHIIOBBIX, 1e(OPMAMOHHBIX M TEMIIEPATYPHBIX BO3ACHCTBUAX; METO/BI PACUETOB CTATHICCKU
HEONPEAETHUMbIX CUCTEM.

3.2

YMmern.




321

T'paMOTHO COCTAaBJIATH PACYCTHBIC CXEMBI, BBIITOJHATE PACYCThI HAa IPOYHOCTD, XKECTKOCTh U YCTOI\/‘I‘II/IBOCTB OJIEMCHTOB
KOHCprKI.[Hﬁ; MPUMCHATH METOJBI PACUCTOB CTATUYCCKU HCOIIPCACIUMBIX CUCTEM.

3.3

Baaners:

331

HaBBIKAMU PACUETa 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIMHA U COOPY’KEHHH Ha IPOYHOCTD, KECTKOCTh, YCTOHUUBOCTD.

4. CTPYKTYPA U COJIEP’)KAHME JUCIIAIIIMHBI (MOY.JISI)

Kon HanmenoBanue pasaesnos u reM /Bua |Cemectp /| YacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuyanne
| sandaTHd 3anaTua/ Kvoc 10701 DAKT
Pa3znen 1. [TepBblii cemecTp 00y4yeHust

11 AHaJIUTHYECKHE U DKCIIEPUMEHTAIIbHBIE 4 1 JI1.1J11.2]12.1 0
METO/IBI OTIPE/ICIICHUS HANIPSKCHUI TpH J12.2]13.4
usrute /Jlex/

12 AHaIUTHYECKUE U FKCIIEPUMEHTAIbHbIE 4 1 JI1.2]12.1 J12.2 0
METO[IbI OTIPEEITICHUS IEPEMEICHUI IPU
usrube. Materpan Mopa. [IpaBuio
Bepemaruna /Jlex/

13 CoXHO€E COMPOTHBIICHHE: KOCO N3rHO. 4 1 JI1.1J11.2]12.1 0
HelitpanpHas och, HaNIpsDKEHUS, pacdeT J2.2
Ha MpoYHOCTH /JIek/

14 CnoXHOE CONPOTHBIICHHE: U3THO C 4 1 JI1.1J11.2J12.1 0
PACTSDKCHUEM HITH COKATHEM. J2.2
HetitpansHas ocs, simpo cedeHus,

HAIPSDKEHUs, pacieT Ha NpoYHOCTH /JIek/

15 CnoXHOE COTPOTHBIICHHE: U3TH0 C 4 2 JI1.1J11.2]12.1 0
Kpy4yeHueM, oOIuni ciayvai 1eicTBus J12.2
Harpysku /Jlex/

16 Hepa3spesnbie 6anku. YpaBHEHHE TpeX 4 2 JI1.2 J11.3712.1 0
MomMeHTOB /JIex/ J12.2713.3 J13.4

1.7 Cratndecku HeonpeAeTuMbIe 3aJa9d TIPH 4 4 J11.2 J11.3]12.1 0
PaCTsKCHUU-CKATUH, KPYYCHUH U U3TH0E J12.2713.4
[JTex/

18 Mertoz CHIT TSl CTATHYECKH 4 4 JI11.2 J11.3712.1 0
HEoTpeaeTuMbIX crcTeM /JIex/ J12.2J13.4

1.9 Pacuer craTudyecku HeonpenenUMBIX paMm. 4 2 JI1.2J11.3]12.1 0
Omnpenenenne nepemenienuii /JIex/ J12.2]13.4

110 [Pemenue 3amau. [IpoBepounasHas pabora 4 1 JI1.1J11.2]12.1 0
«OnpeneneHue HaNpsHKEHUH Ipyu U3rude» J12.2713.1J713.2
Mp/

111  |Pemenue 3amay. [IpoBepounas paboTa 4 1 JI1.2712.1 0
«OrmpeneneHne nepeMeieHui npu J12.2]13.1 J13.2
nsrube» /TIp/

112  |Pemenwue 3amau. [IpoBepouHas onpoc 4 2 JI1.1J11.2]12.1 0
«Cnoxuoe conpotusierue» /TIp/ JI12.2J713.1 J13.2

113  [Pemenue 3amau. [IpoBepounas paboTa 4 2 JI1.2 J11.3]12.1 0
«Pacyet Hepaspe3HbIx O6anok» /TIp/ J12.2]13.1 J13.2

J3.3

114 Pemenwue 3anmau. [IpoBepounas pabora 4 4 JI1.2 J11.3712.1 0
«Pacyer craTHuecKH HEOpeaeTuMbIX J12.2]13.1 J13.2
pam» /TIp/ J3.4

115 WzyueHne TeopeTHUECKOro MaTepuaia. 4 21 JI11.2]12.1 J12.2 0
IMoaroToBka Kk NpOBEPOYHBIM paboTam
/Cpl

1.16 Od¢opmiieHre oT4era U OArOTOBKA K 4 10 JI11.2J12.1 J12.2 0
3amuTe Taboparopusix pador /Cp/




Paznen 2. Bropoii yacth

21 TIpomonbHBINA U3TUO MPSIMOTO CTEPIKHS 4 2 JJ1.2712.1J1221 O
IIpakTHYecKue pacueThl Ha YCTONYMBOCTh
[JTex/

2.2 TIposobHO-TIOTIEPEYHBINA H3THO CTEPIKHS 4 2 JJ1.2712.1J1221 O
Onpenenenue HanpsHKEHUH mpu
IIPOJIOIBHO-TIONIEPETHOM HU3THOe
[JTex/

23 OcHOBBI pacueTa Ha JieiicTBue 4 2 JJ1.2712.1J1221 O
JTMHAMAYECKHX HATPY30K: yIap Ipu
CKaTWU U H3rude; BUOpaIms
[JTex/

24 Pacuer craTnyecku HeonpeaeIMMOi OaIKu 4 2 JI1.2712.1J12.2f O
Ha ynap /Jlex/

25 IToBTOpHO-TIEpEMEHHBIC HATPY3KH. 4 2 JJ1.2712.1J1221 O
OCHOBHBIC MTOHSATHS 00 YCTAIOCTHOM
paspymiennn /JIex/

2.6 IIpakTuyeckue pacyeThl Ha YCTOHUYHBOCTh 4 2 JI11.2J712.1 0
Mp/ J12.2]13.2

2.7 IIucemennsiit onpoc. TectupoBanue no 4 2 JI1.2J12.1 J12.2 0
TeMe "Y CTOWYMBOCTD CKATHIX CTEPKHEH'
MIp/

2.8 PacueTsl Ha IPOYHOCTH MPU TPOIOTBHO- 4 2 J11.2712.1 0
nonepeyHoM usrude.IlucbMeHHsli onpoc J12.2713.2
Mp/

29 Pacuer Ha IPOYHOCTPH NPHU JACHCTBUN 4 4 JI11.2J712.1 0
JVHAMHYECKHX Harpysok /IIp/ J12.2]13.2

210  |IIuceMenHBIH ompoc o Teme "JlelicTBue 4 4 JI1.2]12.1J12.2 O
JTMHAMAYECKHUX Harpy3ok" /TIp/

211  |IIuceMeHHBIH ompoc no Teme "JlelicTBue 4 2 JI1.2712.1J12.2f O
HEePHOIUUECKY U3MEHSIONXCS Harpy30K"
Mp/

2.12 ITonroroBka K 3x3ameHy. Pemenue 3anau 4 2 J11.2J712.1 0
mo TeMam 3anstuii /TIp/ J12.2]13.2

2.13 M3y4deHune TeopeTHUECKOro MaTepuaa. 4 30 JI11.2J712.1 0
IMoaroroBka K mpoBepouHbM padotam /Cp/

5. ®OH/I OIEHOYHBIX CPEJICTB

5.1 KOHTpOJIbeIe BOIIPOCHI U 3aJaHUA

5.1.1. KoHTpobHbIE BOIPOCH! IS IPOBEJCHUS 3a4eTa C OLIEHKON

Tema: CioxHOE CONMPOTUBICHHUE CTEPHKHS

1. Buzsl Cl10’)KHOTO CONPOTUBIIEHUS. 3aJa4 CJI0KHOTO CONPOTHBIICHHUS.

2. Kocoii nzru6. Kakue BHyTpeHHHE YCHITUS U HANPSDKEHHUS BO3HUKAIOT, MX SMIOphl. OnpeieneHue moja0KeH!s! CUIIOBOU TNIOCKOCTH
JIEHCTBHS MTOJIHOrO MOMEHTA, HyJ1eBo jinanu (ocH). UTo Takoe HelTpanbHas ochb. Kakue TOYKM ceueHus Ha3pIBalOT onacHbIMu. Kak
MIPOBOAMTCS pacyeT Ha MPOoYHOCTh. OmpeeneHne NepeMeIeHnii Ipu KOCOM U3Tuoe.

3. BHeleHTpeHHOe CxKaTHe WK pacTshkeHne. Kakue BHYyTpeHHNE YCHIIHS U HAIIPsDKEHUS BO3HUKAIOT. DopMyria JUist OnpeeNieHUs
HarpspkeHus B Touke. [IpaBuno 3nakoB. Kakue Touku ceueHms Ha3pIBaloT omacHbIMH. [lomoskeHue HyneBoi IMHUHU. DMIopa
HOpMaJIbHBIX HarnpspkeHui. UTo Takoe sSApo CeueHus, ONpeeeHre ero rpanull. PacueT Ha MpoO4YHOCTS.

4. N3rub u xpyueHue. BHyTpeHHHe ycrins B X dHIopsl. Kakue gedopManyy Bana BBI3BIBAET OKPYIKHAS CHIIA, OCEBast CHIIA,
panuanbHas cuna. Kakue TOUky ceueHust Ha3bIBalOT ONACHBIMU. DIIOPbl HOPMAJIBHBIX U KacaTeJIbHBIX HANPSHKEHUH B OMACHBIX
tToukax. Kak BeiOMpaercs onacHoe ceuenue Baia. OnpeienieHue SKBUBAICHTHBIX HAMIPSHKCHUH 110 TPEThEi U 4eTBEPTOM rUMoTe3aM
npouHoctH. [lepBas 1 BTOpas runore3sl NpouyHOCTH. [[pOEKTHPOBOYHBII pacyEéT Ha MPOYHOCTb.

5. O0mmii ciyyaii aeiicTBus Harpy3ku. BHyTpeHHue ycunus u ux smopbl. Kakue nedopmaiuu Bajga Bo3HUKaOT. Kakue Touku
CEUeHHS Ha3bIBAIOT OMACHBIMU. DITIOPBI HOPMAIILHBIX U KacaTeNIbHBIX HANPSKEHHH B ONACHBIX Toukax. Kak BeIOMpaeTcs onacHoe
CEeUYeHHE JIOMAaHOTO cTepxHs. OnpeneneHne YKBUBATEHTHBIX HANPSHDKEHHUH 110 TPETheH U 4eTBEPTOH TUI0Te3aM IIPpOYHOCTH. Pacuér Ha
MPOYHOCTb.

Tema: OnpeneneHue NepeMeNIeHUI B YIPYTHX CHCTEMax

6. 3anmch audGepeHIMatbHOr0 ypaBHEHNS H30THYTOM ocH Oaiku (mpubmmkeHHoe). MeTo ] HemoCpeACTBEHHOTO HHTETPUPOBAHHSI
i hepeHIINaTbHOTO YpaBHEHHS. SHAUCHHS TIEPEMEIICHUIA TS TPAHUYHBIX YCIOBUA. MeTo 1 HadyalbHbIX napameTpoB. [Topsimok
OIIpeeIeHH s TIePEMENIEHIH C TOMOIIBIO HETIOCPEICTBEHHOTO HHTErPUPOBaHus I epeHIINaTbHOTO YpaBHEHHSI, METOIa
HaYaJIbHBIX APaMeTPOB.

7. 3anuchk uHTerpana Mopa. Kakue cocrapisionie HHTerpaia HCIob3yOT IIPH pa3HbIX Buaax aedopmarmu. e




[IPUMEHSIOT.
8. ®opmynuposka npasuina Bepemaruna. I'e npumenstoT. [Tokazats Ha npumepe. @opmyna CUMIICOHA IS IEPEMHOKCHHS
Tpanenui.

Tema: Pacuer mpocTeifmux cTaTHYECKH HEOIPEIEINMBIX CHCTEM TIPH H3rnode

9. PackpbITh HOHATHE O CTENEHSIX CBOOO/BI M CBA3siX. Kakue CBsI3M Ha3bIBAIOT HEOOXOIMMBIMHU U JIOIOJIHUTEIBHBIME (JIUIITHUMM).
Beluncnenye creneny CTaTU4eCKOR HeonpeaeIuMocTH. Kak pacKkphITh CTATUUECKYIO HEOIPEAEIUMOCTh CHCTEMBI.

10. TTepeuncauts NOPSIOK pacyeTa MPOCTEHIINX CTATUYECKH HEONPeIeIMMBIX CTEPKHEBBIX CUCTEM MeTooM cuil. Kakas cucrema
Ha3bIBAETCsI OCHOBHOI cructemMoil Meroza cuit (TpeGoBausi, criocoOs! popmuposanus). Kanonnueckas opma 3amicy yeaoBui
COBMECTHOCTH JiehopMaruii [isi pacKpBITHS CTATHYECKONW HEONPEACITUMOCTH (KaHOHHYECKOe ypaBHeHHEe). DU3HYCSCKHUI CMBICIT
K03 PUINEHTOB, CBOOOIHEIX WIEHOB KAHOHIMYECKHX YpaBHEHHMIT, X onpeenerne. CtaTudeckas U Ae(OpMaHOHHAS TPOBEPKH.
ITocTpoenue necTBUTENBHBIX SMIOP BHYTPEHHUX YCHINH.

11. YpaBHenue Tpex MoMeHTOB. Dusnueckuil cmbica ypaBHeHus. OnpejeneHue CTEIeHH CTaTHYeCKOl Heonpeaenumoctu. Kak
3a/1aeTCs OCHOBHAS CHCTEMa JUI YpaBHEHHUs TpeX MOMEeHTOB. ITopsok pacuera Hepa3pesHbIX OalloK.

5.1.2. KoHTpoabHbIE BOIPOCH! VIS IPOBEICHUS IK3aMeHa

Tema: YcTOMYUBOCTE CKATBIX CTEPIKHEN

1. PackpbITh NOHATHE 00 YCTOWYMBBIX M HEYCTOHUUBBIX (hopMax paBHOBecHs. Kputuueckas cuna. s KaKuX 3JIEMEHTOB BBITOJIHSIOT
pacyeT Ha yCTOMYMBOCTbH. B ueM oH 3axirogaercs.

2. YCTOMYMBOCTH MPSMONUHENHOM (hOPMBI paBHOBECHSI CKAThIX CTEpKHEH B yIpyroi ctaguu. 3amnucaTh GopMyity Diiepa, mpeaensl
€€ IPUMEHUMOCTH. PacKpBITh MOHITHE O THOKOCTH W NPUBEACHHON JUTMHE CTEPIKHS, BIMSIHUE Pa3INYHBIX CIy4aeB OMOPHBIX
3aKpeIICHUH CTEepIKHEN.

3. Kak mponcxomut noreps yCTOHYHBOCTH IIPH HANIPSHKEHUSX, TIPEBBIIAIOIINX IIpee] IPOHOPIHOHATEHOCTH. 3aIHiCh (OPMYIIBI
SlcuHCKOTO U1 ONpeIeICHUS] KpUTHYECKOH critbl. [ paduk 3aBUCUMOCTH KPUTHYECKUX HANPSDKEHUH OT THOKOCTH cTepskHs. [ToHsTHE
npenenbHoi rTnokocTy cTepxkHA. OT Kakux (JaKTOPOB 3aBUCHT Hpe/ebHas THOKOCTb.

4. Kak BBINOJHSIOT MPAKTUYECKUE PACUYETHI CKATBIX CTEPIKHEH Ha YCTOHYMBOCTh. 3aMucaTh YCIOBUE YCTOMYMBOCTH (POPMBI
PaBHOBECHS CXKATOro cTepkHs. UTo mokaspiBaeT KOA(O(GUINESHT CHI)KEHHST OCHOBHOTO J0ITyCKAaeMoro HanpspkeHus (kodduuneHt
[POAOIBHOTO U3rKba), OT 4ero 3apucut. OnpeaeseHne HeCyIei CloCOOHOCTH CTEPIKHSI.

Tema: I[Ipo0abHO - HONEPEUHBIN U3IHO MPSMOTO CTEPHKHSA
5. [onsarre o npomonsHO-IoNepedHoM m3rude. [IpubmmKkeHHOE pelIeHne 3afa4uy IIPH MallbIX Mporudax. BHyTpeHHME yeunus u
HanpsbkeHusa. OnpeneneHue nmporuoda.

Tema: JleficTBuE TMHAMHYECKHUX HArPy30K

6. [Tepeuncnuts BUABI JMHAMUYECKHX HArpy3oK. YTo mokaspiBaeT quHaMuYeckuii kodddunrent. Kakue CymecTByOT METOIBI
pacuera Ha AMHaMHU4YecKue Harpysku (mpuHImn Janam6epa). OnpesesicHie THHAMHYECKIX HAIPSDKCHUH.

7. OnpesieneHne TMHAMUIECKOT0 Kodh(HUIHeHTa PH MObeMe—OITyCKaHUU HIIH BPAILCHUH dJIEMEHTOB KOHCTPYKIHH C YCKOPEHUEM.
ITokazaTb >MIOPbl BHYTPEHHUX yCUIIUIL.

8. OCHOBHBIE MOHSTHSI O CBOOOIHBIX U BBIHYKICHHBIX KOJEOaHHAX YIIPYTHX CHCTEM C OJHOM CTEIeHbo cBoOob!. Ilepron (4acrora)
koneOanuil. Jlunamudeckuii koadduiment. Uto Takoe pe3oHaHC, MeToIb! 00pbObI. OnpeneneHne HanpsHKEHUH IpYU BUOPaliOHHOM
Harpyske (pacdeT pamsbl O[] IBUTATEIICM).

9. Pacuets! Ha yaap. [lunamuyeckuii ko3¢ uiueHT. Pacuer Ha IpOYHOCTH TIPH yaape.

Tema: JleficTBUE NEPHOTUUECKU U3MEHSIOMINXCS HATPY30K

10. INonsATHE 006 YCTATOCTHOM pa3pyLICHUH IEMEHTOB KOHCTPYKIIHIA 1 JeTaneil MamuH. BO3HIKHOBEHNE U Pa3BUTHE yCTATOCTHBIX
HOBpeXIeHUH. MeXaHU3M yCTalloCTHOro paspyiienus. Kinaccudukanus pexyuMoB IUKIMYECKUX HArpy30K U HAIIPSKEHHUH.
OCHOBHBIE XapaKTepPUCTHKH LKA (MoKa3aTh Ha rpaduxe). Yto xapakTepusyer kodhduuueHT acuMmmerpun nukia. Ilokasars
rpaUKu CUMMETPUYHOTO ¥ OTHYJIEBOTO LIUKJIA U3MCHEHUS HAIPSHKEHUH.

11. Mpenen BerHOCTMBOCTH. KprBast Bémnepa. ®akTops!, BIHUAIONINE Ha BRIHOCTHBOCTS. KOHIIEHTPAINS HAMPSIKSHIH, MacIITaOHBIH
addekT, kKauecTBO 00pabOTKU TOBEPXHOCTH, KO3 duirent acummeTpun nukna. ¢ hekTuBHble K03GPUIHEHTH KOHLIEHTPAluU
HAIPSKEHUN.

12. BEIHOCITMBOCTH MPU COBMECTHOM IHUKIMYECKOM U3rude u kpyueHuu. OnpenencHue Ko3pUIMEHTa 3amaca yCTaloCTHON
IIPOYHOCTH.

13. JlnarpaMma HanpsKeHHH.

5.2. TeMbl NHCHbMEHHBIX PagoT

Bananust must PIP (qetBepThiii cemectp) nansl B ucrounnke [J13.3], m. 6.1.3. Meroamueckne pa3paboTKH.

5.3. ®oH/1 OLIEHOYHBIX CPeCTB

@OC pacnonoxeH B pasziene «CegeHus 00 00pa3oBaTeIbHON opranusanum» noapasnen «Oopazosanue» opunuansHoro cairta 3I'Y

http://polaruniversity.ru/sveden/education/eduop/

54. Hepe'-lel-lb BU/I0B OLICHOYHBIX CPeIACTB

JJ11 KOHTPOJISL OCBOGHUS TUCIUIUIMHBI IPEyCMOTPEH TEKYIINH KOHTPOJIb 3HAHUH U IPOMEXKYTOYHAS aTTeCTaIHS.

Tekymuit KOHTPOJIb IIPOBOAUTCS B BUIE MUCHMEHHOTO OIpoca (IpoBepoyHas paboTa) U TECTUPOBAHUS IO TEMaM 3aHSTHIA, 3aI[HThI
nabopaTopHbIX paboT. OLeHOYHbIE CPEACTBA IS MUCBMEHHOT'O OIPOca — KOHTPOJIbHBIE BOMPOCHI 10 TEMaM JUCIUILIHHBL.
OueHouHBIE CPEACTBA AT TECTUPOBAHUS — TeCT MepBOro THIA: TECTOBOE 3aJaHUE M0 TEME COAEPKUT 5 BOMPOocoB. OIeHOUHBIE
CpeACTBA JUIs 3alUTHI JJAOOPATOPHBIX paOOT - KOHTPOJILHBIE BOIIPOCHI.




HpOMemyTquax aTTecTaluus — 3a4€T C OHGHKOPII. OHGHO‘IHI)IG CpeacTBa: AJIA 3a4€Ta - CIUCOK KOHTPOJIBHBIX BOIPOCOB IO TEMaM

3aHATHH.

6. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJISI)

6.1. PekoMeHIyeMasi TuTEpaTypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTODBI, COCTaBUTEIH 3arnasue, pazMeleHue WznarensctBo, rox | Komnu-Bo
JI1.1 |BborBuHbeBa M.II. Cratuuecky HeolpeAenIuMble paMbl U 6anku: yueb. nocodue Hopuisck, 2010 51
JI1.2 |Anekcanapos A.B., ComnpoTupiieHHE MaTepuanoB: Yuel.1j1si By30B M.: Beicui. mik., 20
IMoramos B./I., 1995
Hepxasun b.I1.
JI1.3 |W.II. BorBuHBEBA Cratuueckn HeolpeAeIuMbIe paMbl U 6anku: yayebHoe nocodue |Hopmibck, 2010 51
6.1.2. lonoJiHNTEIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelleHUe WznarensctBo, rox | Koauu-so
JI2.1 |Aunekcanapos A.B., ComnpoTuBieHre MaTepHajoB: y4eOHHK I By30B M.: Beicm. mik., 3
[Moranos B.JI. 2004
J12.2 |Bonocyxun B. A., ConpoTHBIIEHHE MaTEPHAJIOB. IOMYIIEHO M-BOM CEIILCKOTO M.: PUOP, Undpa- 15
Jlorsunos B. b., x03- Ba PO B xauecTBe yueOHMKA JUIs CTYJJEHTOB By30B M, 2014
EBtymenko C U.
6.1.3. MeTroauueckue pa3padoTKu
ABTODBI, COCTaBUTEIH 3arnasue, paMeleHue WznarensctBo, rox | Komnu-Bo
J3.1 |[Cocr. .IL. Comnpotusienue MatepuanoB: COOpHUK 3aJaHui ams Hopuisck, 2002 45
BorBunnena, 3.M. CaMOCTOSITEIIbHOM PabOoThI
I'ypmau: Hopunbckuit
HUHIYCTpP. UH-T
JI3.2 |Hopwunsckuit uagyctp. (CompoTHBIEHHE MaTepHaoB: COOPHUK 3alaHUH JUIs Hopunsck: HUU, 56
uH-T; cocT.: W. I CaMOCTOSITEIIbHOM PabOThI CTYACHTOB BCEX CIICI. 2007
BorBuHbeBa, 3. M.
I'ypmau
JI3.3 |Hopunsckuit uagyctp. [HepaspesHblie Oanku: METOJ. yKa3aHHs M KOHTPOJIbHbIE 3a1aHus |Hopunsck: HUU, 38
uH-T; cocT. U. IT. VIS CAMOCTOSITEIIBHOM pabOThI IJIsl HampasieHus " ApxuTtekrypa | 2014
BorBuHbeBa U CTPOUTEIHCTBO"
JI3.4 |Hopunbckuii roc. Mertopa cuit fi1sl INIOCKUX paM: METOJ,. yKa3aHus K Hopuneck: HTUH, 28

WHIYCTp. UH-T; cocT. U.
I1. BorBHHbBEBA

CaMOCTOSITENEHON paboTe ISl CTYICHTOB TEXHUUECKUX
HaIpaBJIeHUI

2016

6.2. IlepeyeHnb pecypcoB HuHGOPMAIMOHHO-TEJIEKOMMYHHKAHMOHHO# ceTn " UHTEepHeT"

o1

Omnaiin miatdopma 3I'Y (https:/learn.norvuz.ru/)

92

Dnextponnas 6nbmmoreka 3I'Y (http:/biblio.norvuz.ru/MarcWeb2/Default.asp)

93

(JrekTpoHHO-0ubmoTeuHas cucrema Jlaus (https://e.lanbook.com)

D4

[{ucdbposas Gudnmoreka |PRsmart (https://www.iprbookshop.ru)

6.3.1 [lepeyeHb MPOrpaMMHOI0 00eceYeHH st

6311

MS Windows 7 (Homep smutien3nu 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep nuiensun 62693665 ot 19.11.2013)

6.3.1.3

MS Office Standard 2007 (Homep nunenzun 62693665 ot 19.11.2013)

6.3.1.4

MS Windows XP (Homep nutensnun 62693665 ot 19.11.2013)

6.3.2 Ilepeyennb HHPOPMATUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

Dnextponnas 6ubmoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.2

DekTpoHHO-OHOMHoTeuHas cuctema Jlans (https://e.lanbook.com)

6.3.2.3

[{udposas 6ubaroreka | PRsmart (https.//www.iprbookshop.ru)



https://learn.norvuz.ru/
http://biblio.norvuz.ru/MarcWeb2/Default.asp

6.3.2.4

3apyOexHbIe AEKTPOHHBIE peCcypChl u3aTeabcTBa SpringerNature:
Springer Journals (http://link.springer.com)

Nature Journals (https://www.nature.com/siteindex)

Springer Nature Experiments (https://experiments.springernature.com/)
Springer Materials (http://material s.springer.com/)

ZbMATH (http://zbmath.org)

Nano Database (https://nano.nature.com/)

6.3.2.5

3apyOerxKHbBIH 2IEKTPOHHBIN pecype n3nareiscTsa Elsevier:
ScienceDirect (https://www.sciencedirect.com/)

Freedom Collection (https://www.sciencedirect.com/)

Freedom Collection eBook collection (https.//www.sciencedirect.con/)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY.JIS1)

7.1| s peanusanuy o6pa3oBaTeNbHOIO MpoLecca 3aJeHCTBOBAHBL Ay IUTOPHU!

7.2|* Aynuropus IUTs 9TeHUs JIEKIH, 000pyI0BaHHAsI TEXHIYECKUMHE CPEJICTBAMH O0YUCHUS - BHICOPOEKTOPOM.

7.3|* KommbroTepHsIit KIacc IS BEITOIHEHUS pacyeTHO-TpauIecKux paboT U MPOBENICHHUS BCEX BHIOB KOHTPOJIBHBIX

MepOHpI/IﬂTI/Iﬁ C IIOMOULIBIO I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTHH.

7.4]+ JTabopatopus «ConpotusieHue Matepuainos» ayn. 109, ocHaméHnas 000pyi0BaHHEM U CTEHAAMH JUISL TPOBEICHHS

na0opaTOpHBIX padoT.

7.5 HepequL MCIBITATCIIbHBIX MAIIMH U YCTaHOBOK:

7.6]1. YuuBepcampnas Mamuna P-5 (pactsbkenue, cxxatie) Harpyska — 5 T.

7.7]2. Yuusepcanpnas Mamuaa MP-100 (pacTspkenust ¢ 3amuchio quarpammsl). Harpyska 100 KH.

7.8|3. Yuuepcanpnas Mamuna YH-5A (pacTsbkenue, cxatue); 3anuch quarpaMmmbl. Harpyska 20 T.

7.9]4. YuusepcanbHas mainnHa Y MM-20 (pactspkenue, cxxatne, n3rub); 3amich anarpaMmel pactsbkenus. Harpyska 20 T.



http://link.springer.com/
https://www.nature.com/siteindex
https://experiments.springernature.com/
http://materials.springer.com/
http://zbmath.org/
https://nano.nature.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/

7.10|5. YcraHoBKa JUTs HCClienoBaHus AeopManuu JomaHoro opyca. Tun CM-24

7.11(6. YcraHoBKa JUTst OTIPEIEIICHISI MOTYJISl YIIPYTOCTH TIPU CIIBUTE.

7.12|7. YcranoBKa Ijis MCCAEA0OBAHMS M3rnda KOHCOoabHOoM 0anku. Turmr CM-76.

7.13|8. YcTaHoBKa Ui MCCIIEOBAaHUS KPyUYEHUsI TOHKOCTEHHBIX TpyO. Tun CM-14m.

7.14|9. YcTaHOBKa JUTS HCCIIEIOBAaHUS IBYX OMOpHO# O6anku. Tun CM-4.

7.15]10. LndpoBoit TeH30METPUUESCKHUN MOCT ISl CHSTHS TOKa3aHWH ¢ TeH301aTaukoB. Tum [[TM-3.

7.16|11. Tenzocraunus CUNUT-3.

8. METOAUYECKHUE YKA3AHMUS JUISI OBYYAIOIIMUXCS IO OCBOEHUIO JUCIHUIIJIMHBI (MOAYJISA)

Jl1s ycremHoro ocBOeHUs y4eOHOro MaTepuaa CTyA€HTYy HEO0X0IUMO SICHO IOHMMATh 3HAYMMOCTb U MECTO AUCLUILIMHBL B €T0
npo¢eccuoHaIbHON MOArOTOBKE M AKTHMBHO Y4acTBOBATh BO BCEX BUAAX ydeOHOro mporecca. [To auciuimae y4eOHbIM IIIaHOM
IpeyCMOTPeHa KOHTAKTHAsI I CAMOCTOSATENbHAS paboTa 00yJaromerocs.

KonTakTHast paboTa BKIOYAeT IEKIMOHHBIE U MPAKTHYECKHE 3aHATHA, KOJUNIEKTHBHBIE I HHAWBHIyalbHbIE KOHCYNbTauu. [Tepern
KaXbIM JIEKIHOHHBIM U IIPAKTUYECKUM 3aHATHEM CTYAEHTY HEOOXOJMMO CAMOCTOSTENBHO IPOPaboTaTh IPpeIbL Ay IHH
TEOPETHYECKHI KypC, UCTIONB3Ysl KOHCTIEKT JIEKIUH 1 peKOMEHyeMyIo TuTepaTypy. Ha IeKIIHOHHBIX 3aHATHAX HEOOXO0IMMO
BHUMATEJbHO CIyIIaTh IpENnoJaBaTels, IOAPOOHO U aKKYPaTHO BECTU KOHCIEKT, KOTOPBII JOIONHAETCS U KOPPEKTUPYETCS B
IpOIIECCe CAaMOCTOSITENbHOI TpopaboTky MaTepuana. [IpakTHdecKre 3aHATHS MPeLyCMOTPEHbI [ GOPMUpPOBAHHS YMEHHIT U
HaBBIKOB IPUMEHEHNS TEOPUU HA MIPAKTHUKE, PELLIEHUs] TUIIOBBIX 3a7a4 MeXaHUKH. Ha npakTuueckux 3aHsITUSIX HEOOXOAUMO aKTUBHO
y4acTBOBaTb B yIeOHOM MpoIecce, IPH He0OXO0JUMOCTH 33/1aBaTh BOIPOCHI IIPEMOAaBATENIO.

Texymmuii KOHTPOIb IPOBOJUTCS B BUJE: OIIPOCA HA 3aHATUAX, IPOBEPOUHBIX U KOHTPOJIBHBIX PaOOT II0 TEMaM U pa3ziesiaM
JVCIUIUIAHEL. JI7Is1 HOATOTOBKH K IIPOBEPOTHON paboTe HEOOXOAUMO POopaboTaTh TEOPETUUECKUH MaTepHal 10 JaHHOMY pa3ferny U
IIPaKTUYECKOE IPUMEHEHNE MaTepUalla Ha KOHKPETHBIX 3aJadax. OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

J1s peanu3aniy caMOCTOSITENIBHOM paOOTHI CO3IaHbI CIESAYIOMINE YCIOBHUS M IPEITOCHLTKH:

1. crynenTs! obecniedeHbl HHPOPMAMOHHBIME pecypcamu B Gubnnoreke HI'MU (yuebunkamu, yaeGHBIMU HOCOOUSIMH, GaHKOM
MHANBHYabHbIX 3aaHN);

2. cryzneHTsl obecredeHbl HHPOPMALMOHHBIMU pecypcami B stokaibHOM cetd HITUU (B 211eKTPOHHOM BH/IE BHICTABICHO
MeTou4ecKoe obecedeHne JUCUUIUTHBI «CONPOTHBIICHHE MaTEPHAIOBY);

3. CTYZIeHT UMEEeT BO3MOXKHOCTD 3apaHee (C OIepekeHHeM) MOrOTOBUTHCS K 3aHSTHIO, MOMBITATHCS OTBETHTh Ha KOHTPOJIBHBIE
BOIIPOCHI, I 0OPATHTHCS 32 MOMOIIBIO K ITPETIOaBATEIIO B CIydae HEOOXOIUMOCTH;

4. pa3zpaboTaHbl KOHTPOJIUPYIOIUE MaTepHalbl B TECTOBOI1 (hopMe, O3BOJISAIONINE OIIEPATUBHO OLIEHUTh YPOBEHb IOJITOTOBKU
CTYIICHTOB,;

5. opranu3oBaHbl KCHEAEIbHbIE KOHCYIbTALlUH.

Tekymas camocTosTenbHas paboTa Mo JUCIUILIMHE HAPAaBIICHA Ha yIIyOIeHne U 3aKpeTuIeHne 3HaHUH CTyICHTa, Ha Pa3BHTHE
NPaKTUYECKUX YMEHUH, BKIIOYaeT B ce0sl ClIeAyIoNIMe BUAbI paboT: paboTa ¢ JISKIIMOHHBIM MaTepUaIoM; HOATOTOBKA K
MPaKTHYECKUM 3aHATHIM; U3y9CeHHE TeM, BRIHECEHHBIX HA CAMOCTOSATENBHYIO IPOPabOTKY; HOATOTOBKA K TECTHPOBAHHIO H
NPOBEPOYHBIM paboTam.

OO6s13aTenbHas caMOCTOsTebHAsA paboTa obecrednBaeT OATOTOBKY CTYACHTA K TeKYIIHM ayAUTOPHBIM 3aHATHAM. Pe3ynbTars! sToi
HOATOTOBKY MPOSIBISIOTCS B aKTUBHOCTH CTYZI€HTA Ha 3aHATUSX, BBINOJHEHUN KOHTPOJIBHBIX padoT, TECTOBBIX 3alaHUM U IPYTHX
(opM Tekymero KOHTpoIsL. bamiel, moxydeHHbIE CTYyICHTOM II0 Pe3yNIbTaTaM ayAUTOPHOH paboTHl, (GOPMHPYIOT OLCHKY TEKyIIeH
YCIIEBaEMOCTH CTYAEHTA 110 JUCLMIUINHE.

JlonoHUTeIbHAS CaMOCTOsTENbHAs paboTa (ydacTie B Hay4YHBIX CTYACHYECKUX KOH(EpEeHLHsIX U OJMMIIMAIax; HamicaHue pedepara
110 3aJJaHHOI1 TeMe) HallpaB/IeHa Ha yriyOJIeHHe U 3aKpeIIeHue 3HaHUH CTy/IeHTa, Pa3BUTHE aHAIUTHYECKNX HABBIKOB 10 y4eOHOM
qucnuiuiuge. [logBejeHUe UTOrOB M OLEHKA PE3YIbTaTOB TAKUX (POPM CAMOCTOSITENILHOM PabOThl OCYIIECTBIAETCS BO BpeMs
KOHTaKTHBIX YacoB C NpernoaBaTeneM. bansl, momydeHHbIe 0 TUM BHIaM paboTh, GOPMUPYIOT OLEHKY CTYAEHTa U yIUTHIBAIOTCS
IIPU UTOTOBOII aTTeCTalluy MO Kypey.

ITpomeskyTOUHas aTTeCTalys [0 IUCLUILIMHE (3a4eT C OLICHKOH, 9k3aMeH). II0AroToBKa K NPOMEKYTOYHOH aTTECTALUK BKIIOYAET
IpopabOTKy TEOPETUUECKOr0 MaTepHaa, OTBEThl HA KOHTPOJbHBIE BOIPOCH], Pa300p U CAMOCTOSTENbHOE PELIEHUE TUIIOBBIX 3a/1a4
pacueToB Ha MPOYHOCTD M JKECTKOCTh. BOMpocs!, BO3HHUKAOIHE BO BPEMs MOATOTOBKH, MOYKHO BBISICHHTH Ha KOHCYNBTAIIMHU MEPe
9K3aMEHOM.
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