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AnHoTauusi padbouyel nporpaMMbl JHCUHIIVIHHBI
JlncuuruinHa «MeToabl pacyeTa MIacTHH H 000J104€K» OTHOCHTCA K THCLHUILIHHAM [0 Bbl-
Gopy BapumatuHoH uwacth broka 1 «/lucumnambey  pabouero  ydyeOHOro miaHa
oGpasosaTebHON nporpammbl Hanpaeienus noarotosku 08.04.01 CTpouTe/IbCTBO HAMPABIIECH-
HocTH (mpoduiisl) MOATOTOBKH « TeopeTHYeCKHe OCHOBbI M IPAKTHUECKME METOBI pacHera
CTPOUTENIbHBIX KOHCTPYKIHHY .

Jlucuunnuna «Memoowl pacuema naacmun u 060104eK»

MECno OUCYURIUHBL — OUCYUNIURA NO 6blO0pY apuamueHas yacme broka 1 Qucyuniune,

mpyooemkocme - 5 3E/180 uacos

hopma npomexcymounoii ammecmayuu — Kypcosas paboma, 3K3amen

Lenv oceoenus ducyu-
nAUHBL

- yrayGnenne y o0yyaromnXes ypoBHS OCBOEHHS KOMMETEHUHH B 001acTH
peLLeHMs 3a/1a4, CBA3aHHBIX C PACYETOM CTPOMTE/IbHBIX KOHCTPYKLHH

Komnemenyuu, ¢hop-
Mupyembie 6 pe3yib-
mame 0C60eHUs. OUCYU-
nAUHBL

—  ¢nocoGHOCTLIO paspabarTbiBaTh GU3MUECKHE H MATEMATH4eCKHe (KOMMBIOTEp-
Hble) MOJEIH SABNEHHI U 00BLEKTOB, OTHOCALLMXCH K MPOMHUII0 AeATENbHOCTH
(MK-7)

3uanus, ymMeHus u Ha-
BBIKU, NOTYUAEMbIE G
npoyecce 0C60eHUS
QUCHUNAUHBI

3HaTh:
—eCTECTBEHHOHAYYHbIE OCHOBbI (3aKOHbI) MOBEAECHHS NIACTHH H oboJiouek, 3aKo-
Hbl CBA3H MENJY HANpsXKEHHBIM W 1e(OPMHPOBAHHBIM COCTOSHUAMH.

YmerTs:

— BbLIOMpATh MOJE/NH MOBEAEHHA TOHKOCTEHHBIX 3/1€MEHTOB KOHCTPYKLHH B
BMAE NAACTHH W 000JI0YEK B 3aBMCMMOCTHM OT YC/IOBHI paboTel mpH npoBepke
NPOYHOCTH, JKECTKOCTH M YCTOHYHBOCTH COOPYIKEHHH.

Bnaners:

—MEeTO/aMH COCTAB/EHWS MOJHOM CHCTEMbl pa3pellalolldX YPaBHEHHH /A
BbIOPAHHONW MOJENH MOBEAEHHA 3/IEMEHTOB KOHCTPYKLUMH B BHAE IUIACTHH H
000/104€eK B 3aBUCHMOCTH OT YC/0BHI paboTbl.

Kpamkas xapaxmepu-
CIUKA OUCYUNIUHBI
(OcHOBHbIE OAOKU U
membwl)

Pazoen 1. Teopus u memoObl pacuema JHecmKux nAacmun.

1. [lpeamer u 3aaun Teopun naactuH u obonouek. I'noressl Kupxrodda-Jlasa.
[lepemetuenus, AedopmMalMd W HaMpsHKeHUs B M1aCTHHE. JuddepenunansHoe
ypaBHeHHe u3ruba niacTHHbl
2. [nacTuHbl HA YNPYrom OCHOBaHWH. [11aCTHHBI MO/ BO3/EHCTBHEM COCPE10TO-
yeHHbIX chil. Kpaesbie ycnosus ans naacTud. TouHble peluenus 3anay usruba
MIACTHH.

3. VYpaeHeHue u3ruba naacTHH B NOJAPHON CHCTEME KOOP/AWHAT. Kpyraele nna-
cTHHbI. OcecHMMeTpHUHas aeopmaLita.

4, Metoasl by6nosa —["anepkuna (peweHne B ABOHHBIX TPHIOHOMETPHUYECKHMX
paaax), NpocTbiX H NepeonpeieHHBIX Konokaluid, metoa Purua, meton Konro-
posuua-Bracosa, uncaentbie metoasl (MKP 1 MKD).

Paszoen 2. Teopusi u MemoOvl pacyema moHKux 000.104ex.
|. OCHOBHBIE MOHATHA W FMNOTE3bl, AeOpMaLMK, HANPSIKEHHS U BHYTPEHHHE
YCHIMS B TOHKHWX 000104Kax.
2. Monoras obonouka. YpaBHeHus paBHOBecHs. Paspeluatouas cuetema ypasHe-
HHH.
3. MomenTHas 1 6e3momeHTHas Teopuu 000s10ueK. YC/I0BHS HX CYLUECTBOBAHHSA B
obonouxe.
4. MeTon pasjie/leHHs HANpPsS/KEHHOro COCTOAHWA Ha OE3MOMEHTHOE COTOAHHE M
kpaeBoii a(pext. [TonyGesmomeHTHas Teopus 0060104eK.
5.Metoasl byGHosa —I'anepkuHa, NpocTbiX W MEPEONpeae/THHBIX KOJIOKALIMH,
meton Putua. Meton Kowtoposuua-Bnacosa, uucienHbie metoabl (MKP u

MKD).




HEJIb OCBOEHUS JIUCITUITJIMHBI
[enbio ocBoeHus ancHHMIMHBL « Memods: pacuema niacmun u 060104exy» IBIETCS:
yriaybnenue y oOyqarolUMXcs ypOBHS OCBOCHHMS KOMIIETEHIMI B 0071acTH peleHus 3anad,
CBA3AHHBIX C PACYETOM CTPOHTEIbHBIX KOHCTPYKLHH.

1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMS 10 JUCHUILJIMHE

B pesynbrare ocoenus ocHOBHON npodeccHonanbHON 06pa3oBaTe bHOI MPOrpaMMeI
BbICIIEro oOpasoBanus (manee — OIIOIT BO) wmaructpaTypsl mo HAMpaBJIeHUI MOATOTOBKH
08.04.01 CrpouTenbcTBO, HANpaBIeHHOCTb (MPOdHIIB) MOArOTOBKH «Teopemuueckue ocnogbr u
NpaKkmuveckue Memoosl paciema CMpOUmMenNvHbIX KOHCMPYKYui» OOYYAIOLIMHACS I0JIKEH
OBJIAZIETP C/ICAYIOUIHMH pE3y/IbTaTaMH 10 JAUCUMNIHHE «Memodwr pacuema niacmun u 06010-

yerx» (Tabnuua 1.1).:

Kon Pesynbrate ocBoenus OI1O[] [Nepeyenb nnaHupyembix pe3yabTaToB 0OyueHHs M0 AHCLIHI-
KoMmIe- ConepiaHue KoMNeTeHUHi JIMHe
TEHUWH (B cootsercTBrH ¢ PI'OC BO)

[K-7 | CnocoGHoctbio  paspabatbipathb 3HaTb:

pu3MyeckHe W MaTemaTHueckue
(KOMNBIOTEPHbLIE) MOJENH SBNe-
HHH W 00BLEKTOB, OTHOCHLLMXCH K
NpoQHUIO AeATeNbHOCTH

“ECTECTBEHHOHAY YHbIE OCHOBBI (3aKOHbLI) MOBEAEHHA MIACTHH
H 000/104€K, 3aKOHbI CBA3W MEKY HATPSKEHHBIM H AehOPMH-
POBAHHBIM COCTOSHHSMH.

YMeTb:

— BbIOMpaTh MOJENH TMOBEAEHWS TOHKOCTEHHbBIX JJIEMEH-
TOB KOHCTPYKUHMH B BHIE MIACTHH W 060104YeEK B 3aBUCUMOCTH
OT YC/IOBHH paboTel MpH MpOBEPKE MPOYHOCTH, IKECTKOCTH M
YCTOHYHBOCTH COOPYIKEHHH.

Bnaners:

TMETONaMH COCTABJIEHHA MOJHOH CHCTEMbI pa3peluarolmuX
YPaBHEHHH A/ BbIOPAHHOH MOLENH MOBEAEHHA 3MEMEHTOB
KOHCTPYKUHH B BUAE MIAaCTHH W 000/I04eK B 3aBUCUMOCTH OT

YCI0BHiIH paboThi.

2. MECTO JUCHUHUIIJIMHBI B CTPYKTYPE OIIOII

Hucunnmba «Memoos: pacuema niacmun u 060104ex» OTHOCUTCS K OBS3aTENbHBIM
AHCLHIIHHAM 110 BbIOOpY BapHaTHBHOH yacth broka 1 «Jlucuunmunsny paGouero yueGHOro
nnaHa obpa3osatenbHONH NMPOrpamMMbl HanpapieHus noarotoskd 08.04.01 CrpoutenbcTBo Ha-
NPaBICHHOCTH (IPOQHIIs) NOArOTOBKM « TeopeTHyecKHe OCHOBBI M IIPAKTHYECKHE METO/IbI
pacueTa CTPOMTENBbHBIX KOHCTPYKLMiT» .

JUtst OCBOEHHS TaHHOM THCLHMIIMHBL HeOOXOIMMBI YMEHHS, 3HAHHUS ¥ HABBIKH B 06,12CTH
H3KMKH, MATEMATHKH, HHYOPMATHKH, MEXaHHKH, COTIPOTHBIICHUS MaTe€pHaJIOB, YHCJIEHHBIE Me-
TOZbl pacyeTa CTPOMTEIBLHBIX KOHCTPYKIHI

JlucunninKa ABAseTes NpeAecTByIOWed 1 Heo6X0AMMA IS yCIeIUHOTO OCBOEHHMS T10-
C/IC/LYIOLIMX JIMCUMIUINH: Teopus npesie/IbHOro paBHOBECHS B PACYETaX CTPOHTENBHBIX KOHCT-
pyKumi, MeXaHnka TOHKOCTEHHBIX KOHCTPYKLHI: HCTOpHS, IMATHOCTHKA, JeueHue, Hemnmeii-
HbI€ 3a/1a4H CTPOUTEILHOH MEXAHUKH.

M3yuaercs B 3-m cemectpe npu 0unoii hopme oGyuenmus.

3. OBBEM JUCHHUITIJIMHBI U BUJIbI YYEBHOW PABOTbI

OG1uas Tpy10eMKOCTb AMCLHIIIMHEI COCTABIISET 5 3.¢., 180 aKaIeMHUECKHX YaCOB.




Pacnpenenenue oObeMa AMCLMILTHHEI 110 CEMECTPaM M BHIAAM 3aHATHH, a TaKkKe 4acos,
BbIICICHHBIX HAa KOHTAKTHYIO paboTy 00y4alomuxces ¢ npernojiaBaTeieM i Ha CaMOCTOATEIbHYIO
paboTy 00y4aIOLIMXCs B COOTBETCTBHH ¢ pabo4MM yUeOHBIM MJIaHOM TPEACTABICHO B tabn. 3.1.

Ta6nuua 3.1. O6beM AMCHMIUIMHEL 10 BH/aM y4eOHOl paboTel (B akajieM. yacax)

Ounas Gopma
Ce- | Obwem
Bua yueOHo#H paboThl Pacnpe- vecTpl KOHTaKT-
JeneHue 5
wacos | 3 [HOF pabo-
Thl
AYIHTOPHbIE 3AHATHS (BCEro) B TOM HHC/E 54 54 54
- nekuuu (JI) 18 18 18
- naGoparopHble 3anaTua ( JI3 ) - - -
- npakthyeckue 3anaTua (113 ) 36 36 36
CamocTtosiTe/ibHAsi paboTa (Bcero), B TOM 4HC/e: 126 126 4
- no pasaeay “K” 36 36 2
F kypcoeas paGora (KP) 36 | 3/36
- mo pasaeay “P” 30 30 1
- pecbepat (Pd.) 10 10 -
L pacueTHo-rpaduueckas pabora (PT'P) 20 20 -
- mo pasaeay “T” 60 60
- CAMOCTOATE/ILHO® U3yUEHHE Pa3/IelioB,
- npopaboTKa W NOBTOPEHHE JIEKLIMOHHOTO
marepuana, YteHue yueOHHKOB, 10MOHH-
TeILHOM IMTepaTypsbl, paboTa co CnpaBoYHH- 24 24
KamH, O3HAKOM/IEHHE C HOPMATHBHBIMH M Me-
TOAMYECKHMH 1I0KYMEHTaMH,
- NOArOTOBKA K NPaKTHUYECKHM 3aHATHAM,
- Ipyrue BWab! CAMOCTOATE1bHOH paboThl;
- IOArOTOBKA K 3a4eTy/3K3amMeHy 36 36
Bua npoMe;KyTOUHOMH ATTeCTAIMH DK3. | IK3. 1
O6wasn Tpyaoém-  Hackl 180 | 180 58
KOCTh 3a4ETHBIE €IHHHLLbI 5 5




4. COAEP) KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I1O TE-
MAM (PA3JIEJIAM) C YKABAHUEM OTBEJIEHHOI'O HA HUX KOJIHU-
YECTBA AKAJEMHUHYECKHUX YACOB U BU1OB YYEBHbBIX 3AHSITUHA

Tab6auua 4.1. Conep:kanue 3aHATHIT JEKIHOHHOT0 THNA /15 04HOH (popMbI 00y4eHHs

Homep
pasjena

HaumeHoBaHHWE TeMbl T€KLUHMOHHOIO 3aHATHA, KpaTKOoe€ COACPIKAHHE

O0Bem,

daKal. 4achbl

Paznen 1

Tema I:

peameT W 3aza4yd Teopuu naacTH M obonodek. ['mnotesbl Kupxrodda-
Jlaga. [lepemeuterus, negopmaitni u Hanpskenus B nnactune. nddepen-
LUHaAJIbHOE YpaBHEHHE W3ruba naacTHHbI

Tema 2: TlnacTHHbI HA yNpyrom OcHoBaHMH. [11acTHHBI M0 BO3AEHCTBHEM
cocpenoToueHHblx cua. Kpaesbie ycnosus ana nnactu. Todnbie pelueHus
3aaa4 u3ruda nnacTH.

Tema 3 YpasHenne uaruba niacTHH B NONAPHON cucTeme koopauHat. Kpyr-
nble naacThHbl. OcecuMMeTpUyHas aepopmauus..

Tema 4: Metonel byGHosa —["anepkuHa (pelueH1e B JBOHHBIX TPHIOHOMET-
PHUYECKHX pAJax), NPOCThIX M Mepeornpe/ie/IHHbIX KOJLIOKaUHrid, Metoa PuTua,
metoa Kontoposuua-Bnacosa, unciennbie metoasl (MKP u MKD)..

Paznen 2

Tema 5:. OCHOBHbBIE NOHATHA M THIOTE3bI, A€()OPMALIMK, HATIPSIKEHHS H
BHYTPEHHHE YCH/IMS B TOHKHX 000/104Kax

Tema 6: Tlonoras o6onouka. YpaBHeHHs paBHoBecHs. Paspelatowas cuc-
TeMa ypaBHEHHH.

Tema 7:. MomeHTHas 1 6e3MOMeHTHas TeOPHH 000IOHEK. Y CIOBHS HX CYy-
LecTBOBaHHA B 000J104Ke

(]

Tema 8: Meton pasjeneHHs HanpsKEHHOrO COCTOSIHWA Ha Oe3MOMeHTHOe
cotoanue u kpaesoi adekT. [TonybeamomeHTHas Teopus 000n04eK

[§9]

Tema 9:Metonbl byOnoea —TanepkuHa, npocTbiXx M MEPeONpeaeaHHbIX
konnokaumi, meton Purtua. Meton Kontoposuua-Bnacosa, uncieHHble Me-
toasl (MKP u MKD).

HTOIo




4.2. JlaGopaTopHble 3aHATHS
JlanHEBI BHA paboThI He MpelycMOTPeH YueOHBIM MJ1aHOM.

Tadanua 4.3 MpakTuueckue 3aHsTHs 1715t 04HOT Gopmbl 00yHeHus

Homep Oobem
pasaeaa Tema u coaep:Kanne NPAKTHYECKOT0 3aHATHS 2
(rembi) AKAl. 4AChI
[13 1-2 Mcnonb3oBaHke TOYHBIX pelleHni Teopun uarnba niactuH. Meton 4
JABOMHBIX TPHTOHOMETPHYECKHX PS10B
13 3-4 MeTtoasl konnokauuid. Metoa by6nosa-I"anepkuHa 4
. 4
1 [13 5-6 Metoa Purua. MeTo KOHEUHbBIX Pa3HOCTEH
[13 7-8 I1nacTHHbI HA ynpyrom ocHoBaHuM. [11acTHHbI MOL BO3ACHCTBHEM -
COCPEAOTOUEHHbIX CHII
M3 9-10 PacyeT UMAMHIPHYECKHMX ODONOYEK MPH OCECHMMETPHYHOH Je- 4
dopmaunn no 6e3MOMEHTHOH TEOPHH
13 11-12 Pacuer UMIMHAPHYECKMX 00ONOYEK TMPH OCECHMMETPUYHOH Je- 4
dopmaumu no GesmomeHTHOMH Teopuu. PacueT KynosoB npu OCCCHMMETpHH-
HO#t AedopmaumH no 6e3MOMEHTHON TEOPHH
13 13-14 PacueT UMIMHAPHUYECKHX O0OJIOHYEK NMPH OCECMMMETPHYHOH Je- -
(dopmauru Npu HaIUYHK KPAeBoro s¢dexra. PacueT KynosioB npH OCECHM-
5 MeTPHUHOH AedopMaumH NpH HATHUYHH KPaeBoro sdhdekra
Pacuer obosnouek meroaoM Putua. Pacuer o0o/i04ek METOIOM KOHEHHBIX 4
pPa3HOCTEH.
M3 17-18 Pacuer obfonouyek METOAOM [MPOCTBIX W MEPEeOnpeaeeHHbIX
konnokauuii. Pacuer oBonouek metonom Putua. PacueT o6osnouek MeToaoM 4
KOHEYHbIX Pa3HOCTEH.
HTOIo 36

Tabaua 4.4 CamocTosTebHast paboTa CTYAeHTA st 04HOi POpPMBI 00y eHHS

Howme .
a?.,uenpa Bua camocTosaTebHOH paboThl CTY- HazsaHue O6beM,
P JeHTa (conepkarue paboThl) AKa/l. 4achl
(Tembl)
no pasaeay “K — uuausnayaabnas padora” 36
Pasnenst | CamocTosTesnbHas pabora Haa Bbl- CornacHo HHAMBHIYaIbHOMY 3a1aHHIO 36
i MOJHEHHEM KYPCOBOH paboThl
no pasaeny “P — unansuayaabnas padora” 30
Paznen | | Pacuerno-rpaduueckas pabora CornacHo HHAUBHYAJIbHOMY 3a1aHHIO 20
Paznen 2 | Pedepar CornacHo HHAMBHAYAJIbHOMY 3a1aHHIO 10
no pasaeay “T — rekywasn paGora” 60
OcMbICIEHHE W 3aKperuieHHe TeopeTH-
Pa3znensl 4eckoro marepuana B COOTBETCTBMH C
M3yyeHHe NeKLUHOHHOTO MaTepHana 12
1-2 cojepiKaHHeM JEKUMOHHbIX H TpPaKTH-
YECKHX 3aHATHH




CaMoCTOATEIbHOE M3Y4YEHHE OCHOBHOM
W J0MOAHMTEIBHOW AUTEPaTypbl, MOHCK
Paznensl | CamocToATENbHOE M3Y4YE€HHE Teope- 3 ) patyp
5 _ u c6op MHDOpPMALIMK MO AHCUMN/IHHE B 12
1-2 THYECKOrO Marepualia
NEPUOAHYECKHX MEYATHbIX H HHTEPHET-
M31aHHUAX, HA OULUHANBHBIX calTax.
Pasznesbl [ToBTOpeHHe M 3aKpenjieHHe H3y4eH-
[loaroToBka K caade sK3ameHa 36
1-2 HOro MaTepHasa
HTOIO 126

5. OEHOYHBIE CPEJICTBA JIJIsI IPOBEJIEHUSI
TEKYLWEIO KOHTPOJISI H TIPOMEXYTOYHOU ATTECTALIUMN
OBYYAKOIMUXCS MO JUCUUIIJIMHE

5.1. Buabl v dopMbl KOHTPOJIS 110 AHCUHILIHHE

KOHTpOIIb yPOBHS YCBOEHHBIX 3HAHMH, OCBOEHHBIX YMECHHH H npruoOpeTEHHBIX HABBIKOB
(BIIaJICHHIT) OCYLIECTBIISETCA B PAMKaX TEKYIIErO W MPOMEXKYTOYHOr0 KOHTPO/Ist B COOTBETCTBHH
¢ [TonokeHHEM O TEKYLIEM KOHTPOIIE H MPOMEKYTOUHOH aTTecTalny 00yJaloWHXCs B KI'ACY.

Tekyluit KOHTPOJIb OCBOCHHS KOMIIETEHLHH 110 AUCLHIIIHHE MPOBOJANTCS MPH H3YUCHUH
TEOPETHUECKOr0 MaTepHana, BbINOJHEHHH 3aJaHHH Ha NPAKTHYCCKHX 3aHATHAX B dopme pac-
yeTHO-rpaduueckux paboT W pelleHHH KypcoBbIX 3aiad. Texyliemy KOHTPOJIO MOIEKHUT 110-
CelaeMocThb CTYIeHTaMH ay/IMTOPHBIX 3aHATHI 1 paboTa Ha 3aHATHAX.

MTOroBOi OLEHKOH OCBOGHUS AMCLMILIHHAPHBIX KOMIETEHIHI (Pe3yIbTaToB 00y4eHH)
0 AHCUHIUIHHE «Memoowl pacuema naracmun u 060104exk» SBIAIOTCS MPOMEKYTOUHBIE aTTC-
cTauuu B GopMe K3aMeHa, POBOJUMOrO € y4eTOM pe3y/IbTaToB TEKYLIEro KOHTPOJIA B 3 ceme-
CTpE.

Ta6auna 5.1. IMacnopr ¢ponaa oleHOYHBIX CPEACTB MO THCUUIINHE

Ne KoHTponupyemsie pasnebl Kon koHTposnupye- OueHOYHbIE CPENCTBA
n/n (TeMbl) AHCLIMIUTHHBI MOH KOMIMETEeHLHH HaumeHoBaHHe oue- KonuuecTBo 3a1aHuil MK
(unm ee yacTh) HOUHOro cpeacTea* BApHAHTOB
1. Paznens 1, 2 MK-7 KP 1 3ananue, 16 Bap.
2 Pazpensi |, 2 [K-7 PI'P | 3anaHue, 16 Bap.
3. Paznenwr 1, 2 MNK-7 Pedepar 16 Tem
4 Bce paznenbl [K-7 DK3aMeH 16 Gunetos no 3 sornpoca

* Mpumeuanne: KP — kypcosas pabora , PI'P — pacueTHo-rpaduyeckas padora

5.2. Tunosble 321aHHA H MaTePHAJIbI /11 OLEHKH
¢()OpMHPOBAHHOCTH KOMNETEHUHH B polecce 0CBOEHHsT AHCUHILIHHDI

5.2.1. OueHounble CPeACTBA ISl POBEICHHS TEKY LIei aTTecTalHH

5.2.1.1. Bapuantbl pacueTHo-rpapuyecKkux pador

P

Zaoaua Nel

Jlana pacuerHas cxema OeTOHHOH 000J104-

KH NOCTOSHHOMN TOJILIMHBI h ¢ YCIIOBHAMM ONUpaHu,
KOTOpble ObecrneynBarT Hanbonee pauHOHATbHBINA
BapUaHT HAIPSIKEHHOro 0E3MOMEHTHOIO COCTOAHHA.




Jano: Rg =11M, rg=4m, h=22cm, p,=0.014 MIla, P=0.3 MH .
VpaBHeHHE MepHaHaHa OINUCHIBAETCS MOJHHOMOM TpeThero nopsiaKa:

f=a(x- RO)3 +b-(x— RO)2 +c-(x—Ry), rae a=0.015 1/M%, b=0.022m , ¢= -2. IloBepxHOCTHAS
Harpy3ka p, (BecoBas CyMMapHO €O CHEroBOii) CYHTAeTCs noctositHHOM. Ha kpbiiky 000104KH

(mepekpbITHE) JA€iCTBYeT cymMMmapHas Harpyska P TpeOyercs nmpoBepUTh MPOYHOCTH KOHCTPYK-
UMM, PacyeT npoBOAUTH N0 0€3MOMEHTHOM TEOPHH.

3aoaua No2

Haiith kputrueckyio Harpy3ky L=20m H=4wm B=10m r=0,08 M E=2000 MH/Mm*

Bapuantsi TeM pedepaTHBHBIX padoT

1. PacueT HMIMHAPHYECKHUX 060JI04EK MPH OCECHMMETPHYHON AeOPMALIMH TTPH HATHYHH
KpaeBoro s dexra.
2. Hcnonb3oBaHHe TOYHBIX pPelICHHH TEOPHH H3rkuba MiacTHH.

5.2.2. OueHOUHbIE CPEACTBA /ISl IPOBEAEHHS MPOMEKYTOUHON aTTeCTAUHH

[IpomexyTouHas arrecTalus B 3 CEMECTpe MPOBOAMTCS TAKKe B BHJE SK3aMeHa Ha oC-
HOBE BBINOJIHEHHs pacueTHO-rpaduueckoil paboTsl, pedepara, KypcoBoit paboTel U OTBETOB Ha
MOCTaB/IeHHbIE B OMIETE BOMPOCHI.

5.2.2.1. [lpumepnas TeMaTHKAa KYpcoBoii padoThl
«PelieHue MIOCKOM 3a/1a4M TEOPHH YIIPYTOCTH METO/I0M KOJUIOKALH#i»

banka-cTeHka Harpy:keHa 1no

HATPY3KaMH,
P PV 2 pY p p | kak nokasano Ha puc.l. CornacHo WP, BBUIAHHOMY KakKaAOMY

rpaHsIM MOBEPXHOCTHBIMH

CTYJICHTY MpernojaBaTeseM, /s 3a1aHHON pacuyeTHOH CXeMbl ¢ HCXOIAHBIMH JaHHBIMH H3 Tabnu-
ybl TpeOyeTCs HaWTH U3 ypaBHEHWH PaBHOBECHS MoJie HanpsbkeHuit 0,0, T, , HAPHCOBATh HX

smiopsl B cedenusx y =0, y=h/2,y=h. 1 IpOBEPHTE IPOUHOCTH KOHCTPYKIIHH.

Taoauya
A b B r A 5 B r
Ne h b ko3, R koa, 2 ks, § k30 . kao, 4 kay, ki
e B sme MH/m MH/m MH/m MH/m’ MH/n MH/m’ MH/m?
] 5 3 -0.1 -0.3 0 0.2 0.5 0 0.2
2 6 3 0 0.1 0.2 0.3 0 0.4 0
3 5 4 0 0.2 0.1 0 0.2 0.1 -0.1
4 7 5 0.5 0.4 0.3 0 0.2 0.1 0
5 5 4 0.1 0 0 0.2 0.1 0.1 0.2




6 8 6 0.3 0.3 0.2 0.2 0 0 0.1
7 4 3 0 0.1 -0.3 -0.1 0 -0.1 0
8 7 6 0. 0.2 0. 0.3 0.2 0.2 0.1
9 6 4 0.4 03 0.2 0.1 -0.1 0. 0
Ay (2)
% |
™ P,
R B > > M 9 —
p_\. ’ P, :kn +2k,y
A 2 ! P =k, —2k,h~2k,x
T ) -\ pf P = 2k + 2k h + 3k, x
(1 h =h/2 X
P, >
' L} P =2k, +2k b+ 3k,
R v o
~ b —>
Puc.1
5.2.2.2 llpumepHplii nepeveHb OCHOBHBIX BONPOCOB K IK3aMeHy
1. YpaBHeHuUS paBHOBECHs BHYTPEHHEI O MAJIOro 3JIEMEHTa Tea.
2. O6obuenHpli 3akon ['yka. [11ockoe HanpsiKeHHOe COCTOSIHHE, OOBEKTHI, B KOTOPBIX
OHO peayii3yercs.
3. Tunoressl Kupxrodda-Jlssa reopun u3ruda ;KeCTKUX IIACTHH, IPOTHBOPEYHS ITHX I'H-
noTes
4. OcoOeHHOCTb HAMPSHKEHHOTO COCTOSHUS (MAJIOCTh MMONEPEYHBIX HANPSIKEHHH 110 Cpas-
HEHHIO C TAHICHLHATLHBIMH), €€ HCIIO0/Ib30BaHHeE /Ul YNpolleHH s 3aKoHa ['yka
5. Belpakenus ans qedopmanuii # HanpsHKeHUH yepes nporud MiIacTHHEL Y paBHEHHE paB-
Hoecust (ypaBHenue Codu-JKepmen) Maloro sneMeHTa MiacTHHBL.
6. To4HOe pelleHHe TeOPHH IJIACTHH U1 3alUEeMIIEHHOMN 3/UTMIITHYECKOH I1JIaCTHHBDI
7. TouHoe pelLleHHEe TEOPHH IJIACTHH A1 CBOOOAHO ONEPTOH NMPAMOYrOJbHOMN MIACTHHBI
8. Meron by6rosa-I"anepkuna (pewenne Hasbe) A5 psIMOYTo1bHOH CBOOOIHO ONEPTOH
MJIACTHHBI.
9. IlnuTe!l noa 1efCTBHEM COCPEIOTOUEHHBIX CHII.
10. ITnuTH! HA yIpYroM OCHOBAHHH, TJIMTHI, ONIMPAIOIIMECS Ha YIIPYTYIO CBalo.
11. CraTHyeckas ¥ KHHeMaTHYeCcKas TeOpeMbl TEOPHH MpeeIbHOro paBHoBecHs . [Ipenens-
HBIH MOMEHT /ISl OTHOPOAHOM .0, NJMTEI M €ro MPUMEHEHHE Ha pHMepe OalKH.
12. CyTb KHHEMAaTHYECKOr0 MeTO/a Ha IpUMepe pacyera IUIMThI ¢ HCIIOJB30BAHHEM MeXa-
HH3Ma «KOHBEPT.
13. YpaBHeHus paBHOBecHs Oe3MOMeHTHOMH 000s104kH (Kynona): ¥YpaBrenue Jlannaca u
ypaBHEHHE JUIS BepXHEH 4acTH KyrnoJsa
14. TlonsTre kpaeBoro s dexra Ha MpUMEPe LHIMHIPHYECKOH 000T0UKH.
15. YeToHYMBOCTD MIACTHH: YpaBHEHHE /1Sl KPHTHUYECKHX HaNpsiKeHHH, KaK OHO peliaeT-

cH.



16. Y CTOWYHBOCTD MOJIOTOH [HIHHAPHYECKO MaHelH (apku) U TPYObI.

17. BoiBoa (opMyJIbl [UIA T ¥ VIS @ NPH KPYYCHHH IUIACTHHBI

18. VCTOWUMBOCTD MIOCKOH popmbl nipy H3rube Gasnku (BbIBOA HOPMYJIbl IS KPUTHYECKOTO
MOMEHTA, PUIOKEHHOrO K KOHCONIbHOH Oalke)

19. BbIBOJI ypaBHEHHs paBHOBECHS dJIEMEHTa [10J10r0# 000109KH (0b0o01IeHe ypaBHEHHS
Codu-Xepmen)

20. BeIBOA ypaBHEHHs COBMECTHOCTH AepOpMAllMii 371eMEHTa N010roi 060104KH (BbIpa-
JKEHHOro uepe3 GyHKLHMIO HanpsKeHHid D)

[Ipumepsbl IK3aMEHAHOHHBIX OH/1ETOB

SK3AMEHALIMOHHBIN JIMCT Ne 1
1. TlnuTel MO A€HCTBHEM COCPEAOTOYEHHBIX CHIL.
BbIBOA ypaBHEHHs COBMECTHOCTH JedopMaiuii dJIeMEHTa nosioroil 000/I04KH (BBIpaA-
JKEHHOTO yepe3 GpyHKUHIO HanpskeHni O)
3anaya

2

LI

[TpoBepuTh IPOYHOCTL 000JI0UKH

R=16m r;=0,7R t=0,1 ™M

Ry =2 MH/M> Ry =40 MH/™® P, =0,4 MH
H=0.5R A=2nRH

IK3AMEHALIMOHHBIN JIMCT Ne 2
1. TouHoe peleHHe TEOPHH NNACTHH JUTA ¢BOOOIHO ONEPTOH MPAMOYIOJIbHOM MIACTHHBL.

2. BBIBOA ypaBHEHHS PABHOBECHs 3JIEMEHTa M0J0roi 0007104KH (00061meHue ypaBHenus Co-
bu-Kepmen)
3. 3anava.

L5t WAPHHPHO OMEPTOil LHAHHAPHYECKOIT NAHe N HAHTH NPorud B LeHTpe
(p= po sin(mx/a) sin(my/b), po:]0'2 Mu/v®,  p=0, p),fO, po=0, a=5m, b=4m,
h=0.03m, R=20m., E=40000Mn/»", v =0)




SK3AMEHAIIMOHHBIN JIUCT Ne 3
VpapHeHHs! PaBHOBECHS BHYTPEHHETO MAIOTO yJeMeHTa Tejla.
V eTOIYHBOCTD MOJIOTOH HIHHIPHYECKOH NaHeIn (apxu) 1 TPYOBL.
3ajiava.

L) I =

J11s1 LIapHUPHO ONEPTOH OO0 chepudeckoil 000JI04KH HAHTH KPUTHUYECKOE JIaBICHUC

Py s
(a=0.5m, b=12m  h=0.05n, R=3w. E=40000 Mwm~, v=0)

J!

Ta6una 5.2 THIIOBbIE 3a1aHAS JUIs IPOBE/ICHHS IIPOMEXKYTOUHON ATTECTALMH 110 AMCLMILTMHC

{ KoHTposupyemble pe3y/ibTaTbl OCBOEHHA KOM- MopMyIHPOBKA THIOBOIO KOHTPO/ILHOIO 3a/1aHUA WK
MeTeHLMWH (M1 ee 4acTH) MHOrO MaTepHana, HeoOXOAMMOTO U1 OLEHKH 3HAHHH.
YMEHHH, HABbIKOB H (uK) onbiTa A€ATE/IbHOCTH

Ko ¥ HaWMeHOBaHWE KOMIETEHLIMH
[1K-7 cnoco6HOCTbIO pa3padaTbiBaTh U3HUECKHE H MATEMATHUECKHE (KOMMBIOTEPHBIE) MOJEIH ABICHHH 1
0OBEKTOB, OTHOCALIMXCS K MPOQHIIIO 1eATETbHOCTH

3HaThb: O6o6wennbiit 3akoH ['yka. Tliockoe HanpsameHHOE
€CTECTBEHHOHAYYHbIE OCHOBbI (3aKOHBI) MOBE- | COCTOAHHE, 00BEKTHI, B KOTOPBIX OHO pean3yercs
JeHHs TUIACTHH M 000/104eK, 3aKOHbI CBA3H Me-
Iy HanNpssKEHHbIM M 1eOPMHPOBAHHbLIM €O~
CTOSHUAMM.

VMeThb: 1. Metoa byb6hosa-lI'anepkuha (peuieHune Hagbe) an4
BbIOMpPATh MOZE/NH TOBEJCHHA TOHKOCTEHHBIX TPAMOYTOJIbHO# CBODOAHO OMepTOoi NAacTHHbI.
3EMEHTOB KOHCTPYKLUMI B BHAe TUIACTHH H
060104eK B 3aBMCHMOCTH OT YCI0BHH pabotel | 2. [IpoBecTH pacueT Ha NpOYHOCTDH OeToHHOH Oanku
MpH NPOBEPKE MPOUHOCTH, AKECTKOCTH H YCTOW- | CTEHKH HAarpykeHHOH Mo rpaHaM MOBEPXHOCTHBIMH
YUBOCTH COOPY/KEHHH. Harpy3Kamu:

Bnanets:
MeTONaMH COCTABIEHNS MOTHOM cHcTeMbl pa3- | h=5m, b=3m, k;;=0.3 MH/M?,  kor=-0.2 MH/m",
pellalonX YpaBHEHHH 11 BbIOpaHHOW MOJIe- ko:=0.1 MH/M, . k|3:0.4MH/M;. k»,=0 MH/™,
AW TMOBEJEHHS A1EMEHTOB KOHCTPYKUHH B BH- k20=0.3MH/m’
1e NAacTHH U 000/I0YeK B 3aBUCHMOCTH OT YC-
noeui paboTsl.




—

\ KOHTpO/1MpyeMbl€ Pe3y/IbTaThl OCBOCHHSA KOM-

MeTeHLHH (WK ee YacTH)

L

MHOrO MaTepHasa, HeoOX0ANMOTO If OLCHKH JHAHMIA,
yMeHHH, HaBbIKOB H (WH) OMbITA AEATEILHOCTH
N Y (2)
rY X
P B
F Y
i ] p;TJ
»> >
3
@ P,
S =
‘
—
v  SE
N h . Px
(1) R -
P’ 2 _y_b‘D .
—
X
b
pl.h = _zk{»: - Sku‘-.".
P =k, +2k,y
p\ =~k — 2k ,h =2k, x
'Y =2k, + 2k b+ 3kyox
p =2k, + 2k .b+3ky,y
(3) :
P, = _kll - 2k:lh - 2k=:_1

DopMy/IHPOBKA THIOBOTO KOHTPO/ILHOTO 3a/1aHMs HAH

5.2.3. Kpurepnu oleHHBAHNs YPOBHs CPOPMHPOBAHHOCTH KOMIIeTeHIIHi

OreHKa pe3y.IbTaToB 00yYeHHs MO JHCIHILINHE «Memoowl pacvema naacmun 1 000.10-
yek» 10 YPOBHIO CHOPMHPOBAHHOCTH KOMIIOHEHTOB 3HATh. yMCTR. BIAZETh M 3asABICHHBIX JHC-
[ATTMHAPHBIX KOMIIETEHIHH POBOAMTCS 110 4-x GaTBbHON MIKAJe, H OLIEHUBAHUS MyTeM BbIOO-
POYHOTO KOHTPOIs BO BpeMs SK3aMeHa.

[Ipu ouenke ypoBHs CHOPMHPOBAHHOCTH JMCIMIUIMHAPHBIX KOMIIETEHIIMH B paMKax Bbl-

OOpPOYHOI0 KOHTPOJIS H

a JK3aMEHe CUMTAETCs, YTO MOoIydeHHad OIIEHKA 3a KOMIIOHCHT IIPOBEC-

psieMoii B OWIIeTe JMCIMILIMHAPHOH KOMIICTCHIH 06001aeTesl Ha COOTBETCTBYIOUIMH KOMIIO-
HEHT BCeX JMCLMIUIHHAPHBIX KOMIICTEHIHH, HOPMUPYEMBIX B paMKax JAHHOH JMCUHMIUTHHBL.

Tabnuua 5.3. [Ilkana oneHUBaHUud IK3aMEHA

OueHka

VYpoBeHb OCBOCHHS
KOMIIETEHLIMH

Kputepnu oLeHUBAHWA J

T“OTI‘IHHHO»

BLICOKHI YpOBEHb

O6yuatolmuifcs nokasajn BCECTOPOHHHE, CHCTEMATHIUPOBAHHbBIE. ‘
r1yGOKHe 3HAHMA TMPOrpaMMbl AHCLHILTHHBL YMEHHUC VBEPEHHO |
NPUMEHATh MX HA TMPAKTHKE NPH PELUCHHH KOHKPETHLIX 3a7at. |
CBOGOIHO MCMOIBL30BATH CIPABOYHYIO JIMTEPATYPY. AC1aTh oboc-
HOBAHHbIE BbIBOIBI M3 PE3y/bTATOB PACUETOB MIACTHH H obosio-
yeK.

i

| «xopowo»

NOBBILLIEHHbIH YPO-
BEHb

OGyuarowriicss NoKasan MpoYHbIE 3HAHMA OCHOBHBIN pauenﬁl
MPOrpamMmbl JAMCLMIJIMHbI, YMEHHE CaMOCTOATEABRHO pelaTh KOH- |
KpeTHble NPAKTHYECKHE 3aa4u. HO JI0MYyCTHI HEKPHUTHYHbIE HE- |
TOYHOCTH B OTBETE M PELICHWH 3a]a4 PacueTa 3/1CMEHTOB KOHCT-
PYKLHH

((_\'LlOBﬂeTBO-

NOpOroBbiH ypOBEHbL | OGyuatouMics nokasan (hparMeHTapHbIi, Pa3pO3HEHHbIH xapak- |




r pHTENBLHO
\

Tep 3HaHWH, HEJOCTATOYHO TOUHbIC (hOpMYIHPOBKH DA30BBIX no-_‘:
HATHI MEXaHMKH 1ehOPMUPYEMOro TBEPOTO Tea, HAPYLUIAIOLLIHX
JIOFHYECKYIO TOC/IE10BATEIbHOCTE B H3/IO0/KEHHUH MPOrPaMMHOro
Matepuana, MpH OTOM BiajeeT 3HaHMAMH OCHOBHBIX pa3ienos
JMCLIMIUTMHBL, HEOBXOAUMBIMH /15l Ja/bHEHIIETO o0yUeHus, yme-
eT MoyyaTh C TOMOLIBIO NPeno/iasareis NpaBuIbHOC pelieHue
KOHKPETHOH MPAKTHHECKOH 3aady pacuera S1EMEHTOB KOHCT- |
PYKLMI W3 YHCIa NPEayCMOTPEHHBIN paGoueii NporpamMmoii. 3Ha-
KOM C PEKOMEH/10BaHHOH CrpaBOUHO# MTEpaTypoi

«Hey/10BlIeT-
BOPHTEJILHOY

MHHUMAJIbHBIH ypo-
BEHb HE JIOCTHIHYT

[1pu oTBeTe OOYHAIOUIETOCsH BbISBHINCH CYILICCTBEHHBIC npodeb
B 3HAHMAX GOJbLIEH YACTH OCHOBHOrO COACPKAHUS THCLHILTHHEL.
jonyckatoTes rpyobie oKy B (hOpMYJIMPOBKE OCHOBHbIX MOHA- |
THil B TEOPHH TIACTHH W 000JI0YEK, PELIEHHH THIOBBIX MPAKTH- |
yeckMX 3a71a4 (HEYMEHHE C MOMOLIbIO Mpenoaasares noiyuark '
NpaBHIbHOE pelleHHE KOHKPETHOI NPaKTHUECKON 3a7a4H pacieTa
Ha MPOYHOCTb, YCTOMYMBOCTD M JKECTKOCTh M3 HHCAA MPEdyCMOT
peHHbIX pabouyeit mporpaMmoi yueOHOH JAMCUHITHHDI)

Ta6mma 5.4. lllkana olleHuBaHHs KypCoBOH padoThl

OtieHKa pe3yabTaToB 00y4YeHUs M0 JUCIHILUTHHE «Memoodwr pacuema niacmun u 000.104¢x» B
dopme ypoBHS cOPMUPOBAHHOCTH KOMIIOHEHTOB 3HATE, yMETD. BJIA/ICTh 3asiBJICHHBIX JIHCIHII-
JAMHAPHBIX KOMIIETEHLHH NPOBOAMUTCS 11O 4-x GaIbHOM IIKa/e OIlEHHBAHHs [TYTEM BBIOOPOUHO-
o KOHTPOJIs MPH c1a4e KypcoBoii pabOThI.

OueHka

VpoBeHb OCBOCHHS
KOMIETEHLIHH

Kputepuu olleHHBaHNS

«COTIHYHO»

BBICOKHH YPOBEHb

Cojepskanue paboThl MOTHOCTBIO COOTBETCTBYET 3a1dHHIO.
CrtpykTypa pabOTBI JIOTHYECKH H METOMYECKH BbIICPKARA.
Odopmiienne pabOTHI K MOTYYEHHBIC B paGoTe pe3y.ibTarhl
MOJIHOCTBIO OTBEYAKOT TPeOOBAHHAM. M3I0KEHHBIM B METO-
JMYECKUX yKasauusx. [Ipu 3ammrte padoThl CTYICHT Mpa-
BHJIBHO M YBEPEHHO OTBEYAET HA BONPOCHI MPEIo1aBaTeis.
JIEMOHCTPHpYET [iIyOOKOe 3HAHHE TEOPETHHYECKOro Mmate-
pHasa, CrocoOeH apryMeHTHpOBATh COOCTBEHHbBIC YTBEP-
#KIEHHUS U BBIBOJIbI

«XOPOILO»

MOBBIIEHHBIA YPO-
BEHb

=1
Cozepxkanne paboThl NOTHOCTBIO COOTBETCTBYET 3a1aHHIO. |
CTpykTypa pabOThI JOrMYECKH M METOJMYECKH BbLICPKAHA. |
Odopmienne padOTbl U TOJIYICHHBIC B paboTe pe3y/ibTaThl |
B 11€JIOM OTBEUAKOT TPeOOBAHMAM. H3JIOKCHHBIM B METOIH-
yecKHX yKaszaHuax. Mmerotes oHa-1se ouuOKu B pacuerax
u ueprexax. [Ipu 3ammTe padoThl CTYIEHT NPABHIBHO H
YBEpPEHHO OTBeYaeT Ha 0O/IBLIMHCTBO BOMPOCOB MPEMo1aBa-
TeJisi, IEMOHCTPUPYET XOpollee 3HAHUE TEOPETHUECKOTO Ma-
Tepuana, HO He BCer/a CIOCOOCH apryMeHTHPOBATH cobcT-
BeHHbIE yTBEpKIeHHs W BbBO/LL [Ipn HABOIAIMX BONPO-
cax mpernojiaBarelisi HCIPaB/IseT OLHOKH B OTBETE E

«yJI0BIIE-
TBOpPHUTE/Ib-
HO

MOpPOTOBBIH ypo-
BEHb

Cozepxanne paboThl YACTHYHO HE COOTBETCTBYCT 3A1AHUIO.
EcTh HapylleHHs B alrOpUTME pacyeToB. Nmerores 01HO-
J(Ba CYLIECTBEHHBIX OTKJIOHEHUH OT TpedoBanuil B oopm-
nenun pa6oThl. [lonyuenHbie B padoTe pe3y:IbTaThl B LUE/IOM

[ EEETE———




OTBEUAIOT TPEOOBAHMAM, H3JIOKEHHBIM B METOIHUCCKHN |
ykasaHusiX. MIMeoTes 0/lHa-/1B¢ CYHICCTBEHHRIC OTHOKH B
pacuetax u deprexkax. [Ipu sammre padoThl CTY/ICHT J0MycC-
kaeT rpyOble OMHUOKH MPH OTBETE Ha BONPOCHI npernosasa- |
Tens W/AIH He qan oTeeT Gosiee yeM Ha 30% BOMPOCOB. JIc- '
MOHCTpHpYeT c1adoe 3HaHHe TEOPETHHECKOIO marepuaia. B
GOBIIMHCTBE CIYdYaeB He CIIoCOOCH YBEPEHHO apryMeHTH- |
poBaTh COGCTBEHHbIE YTBEPHKIACHHSA H BHIBObI. |

«HEeY/10BIIe- MHHHMaJIbHbIH Cozepianue paboThl B 11eIOM HE COOTBETCTBYCT 3a/IaHHUIO.
TBOPMTENTb- | YPOBEHb HE J0C- HmetoTcst Gosiee BYX CYLIECTBEHHBIX OTKJIOHEHHH OT Tpe- ‘
HO» TUTHYT Gopanuil B OopMIeHHH paboThl. boabuIoe KOTHUECTBO €Y=

[eCTBEHHBIX OIIMOOK MO CyTH padOThl B pacderax. Hepie- f
sax. [TomydeHHbIe pe3yIbTaThl HE OTBEHAIOT TpeOOBAHHUSAM. \
H310KEeHHBIM B METOIMUECKHX ykazaHusx. [Ipu samwmre pa-
6OTbl CTYIEHT JEMOHCTPHPYCT craboe TMOHHMaHHE TIpo-
rpammuoro marepuana. Kypcosas paboTa He MpecTaBIeHa |
nperoiaBaTeio

6. MEPEYEHb OCHOBHOM H“)IOHOJIHHTEJII)HOFI VYEBHOM
JIUTEPATYPBI, HEOBXOJUMOMU /1151 OCBOEHMS JTUCHUIJIUHBI

6.1. OcnoBHas JauTepaTypa (y1eOHHKH H yaedHbIe nocodus)

Tab6muua 6.1. [TepeueHb OCHOBHO# y4eOHO#H THTEPATYPhl

[ Ne HaumeHoBaHue [ Kon-Bo OK3. B |
n/ | ‘ GubamoTeKe + |
n | Hakabpeape |
1 KatomoB P.A. «OCHOBbI TEOPHH YIIPYTOCTH W 3IEMEHTbI TEOPHH NIACTHH 1 06o- | 14 '

5 | ouek ». — Kasaub: KI'ACY, 2015. YueGnoe nocodue |

|
2 Teperynoe W.I'. ConpoTueienHe MaTepuaoB W OCHOBEI TEOPHH YTMpPYrocTH W "
| naacTruHocTH. M., Bhiciuas wikona, 1984 | . \
'3 | I'opmikoB A.A. OCHOBBI TCOPHH YIIPYTHX TOHKHX 000104€eK [ DIeKTPOH- ‘- |
Hblit pecype] : yueOuoe nocodue / A.A. Topmkos. A.5l. Acraxosa, H.1O.
| [[pIOMH. — DIEKTPOH. TEKCTOBBIC JIaHHBIC. — M. : MoCKOBCKHI rocyaap- 3EC |
\ CTBEHHbII CTPOMTEIbHBIH YHUBEPCHTET, Al [Tu Op Menma. ObC ACB, IPRbooks |
2016. — 231 ¢. — 978-5-7264-1315-0. — Pexum noctyna: ’
| http://www.iprbookshop.ru/49872.html | ‘

\ | _|

6.2. lonoiHATeE/ILHAS JIHTEPATYPA
Tabauma 6.2. TTepedeHnb JOMOTHHTETIBHON THTEPATY P

| Ne ‘| HaumeHOBaHHE | Koa-Bo 3K3. B
n/ | OubanoTeke + |
n \ | uaxadeape |




ﬁ PaGotnos 10.H. Mexanuka nedopMUpyeMOro TBEpAOro Teiaa.= M.: «Hayxan». | 5

1988. 711 c. |

(8

Bapaanan I.C.. Anapees B.H., Atapos H.M., Topuikos A.A. ConpoTHBIEHHE | |
MaTepHaioB ¢ OCHOBAMH TEOPHH YNpYroCTH H nnactuunoctd. M. Mudpa-M.

’>4 Aranog B.I1. Teopus pacyera naacTHH [PneKTpoHHBIi pecype] yueQHoe 1noco- \

Karomos P.A. «ConpoTHB/IEHHE MaTEPHAIOB. KoncnekT aekuuit.». — Kasane: 48
KIACY,2010.—170c. 1

(sd

6ue / B.I1. Aranos. — DNEKTPOH. TEKCTOBbIC JAHHbIE. — M. : MOCKOBCKHH ro-
CyapCTBEHHbIH CTPOHTE/IbHBIH YHHBEPCHTET. Aii TTu Dp Meaua. 9bC ACB. ‘ IbC

2016. — 72 ¢. — 978-5-7264-1376-1. — Pexum noctyna: . IPRbooks
http://www.iprbookshop.ru/58216.html

6.3. MeTonvecKne papadoTKu Mo AHCHHILTHHE

1. Katomos P.A., 3unnypos P.A., lllakup3sHOB @®.P. MeToIHYECKHE YKA3aHHA K pacueTHO-Tpaduueckoi
paGote “HM3rub npsamoyroabHoH aamts” / Cocraurenu:— Kazans: KTACY. 2013. - 12¢c

2. Katomog P.A.. U.3. Myxamezosa. PacyeT 000JI0MKH Ha MPOHHOCTD TPH BO3ACHCTBHM CHEroBOH W BE-
' KasaHe:

COBOH Harpy3ok: Meroauueckue yKasaHus IS BbINOJTHCHHA pacueTHo-rpaduueckoii padboTel /
M31-Bo KazaHCK. roc.apXMTEKT.-CTPOUT. YH-Ta, 2014.-13c.

3. Katomos P.A.. U.3. Myxamenosa. PeiieHne MIOCKOH 3aj1a4 TEOPHH YIIPYTOCTH METOIOM KOJIJIOKA-
LM MeToiMyecKkHe yKasaHus Ui BbIMOIHCHHUA pacueTHO-T pauUecKOH paboThl CTYAEHTAMU CHEUHATb-
HoeTr 271101.65 / Kaszanb: M31-80 Ka3aHCK. roc.apXHTEKT.-CTPOMT. yH-Ta, 2013 .~17c.

sapepeno HTB KITACY %/4/413{ ¢ fcfi( -
—

7. AHOOPMALIMOHHOE OBECIIEYEHHE JUCHUIIMHDI

7.1. lepeuens pecypcos HTepHeT, HEO0OX0THMBIX 1J1sl OCBOCHHS THCHHILTHHBI

1.dnexrponno-bubmmoreunas Cucrema www.iprbooks.ru/
2. Crpanmna kadenpbl «MexaHnKa» Ha CaiTe KI'ACY.

Pexum jpocryna https://\\ww.kgasu.ru/universitet/structurefinstilutv!is:’kmx’

7.2. Mepevenb HHPOPMAITHOHHBIX TeXHO. 10T Hii,
HCTO0Ib3Y eMbIX TIPH 0CYIIECTBIHHH 00pa30BaTEILHOIO MPOLECEa [0 JANCHHILTHHE

1. Ucnonab3oBaHue 31eKTPOHHOM uH(OPMAIMOHHO-00pa30BaTE/IbHOH CPe/ibl YHUBEPCH-
TeTa.

[TpuMeHeHHe CPEJICTB MY/IbTHME/IMA NIPH MTPOBEICHIH JEKIMii U TIPAKTHYECKUX 3aHs-
THI UTS BU3YATH3AIMK H3yYaeMoii HHGOpMALHMK MOCPEICTBOM HCTIOIb30BAHI rnpe-
3EHTALHH.

Opranu3aids B3anMo/IeHCTBHS CO CTYICHTAMH € TIOMOLIBIO 3JIEKTPOHHO# NOYTHI.

1o
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7.3. [lepedenn NPOrpaMMHOro odecreteHus,
HCII0IL3YEMOTr0 IPH 0CYIIeCTBAeHHH 00pa30BaTEILHOTO Npolecea

[Tpy OCBOSHHMH JMCUMIUIHHBL MCIOMB3YETCs TUIEH3MOHHOE M OTKPBLITOE MPOrpamMMHOC
obecrieueHHe:

2011. - 638 ¢ % B



1. TexcToBbiii penaktop Microsoft Word:
2. [Ipe3eHTallHOHHBIH PENIAKTOP Microsoft Power Point.

7.4. lepedens HHGOPMAIHOHHO-CIPABOHBIX cucTeM H npodeccHOHAIbLHBIX 0a3 1aHHBIX

B xo0/ie peau3alliy Heed 1 3a1a4 AHCUHILTHHEL 00yuaroLIHecs: MOIYT HCIOTIB30BATE BO3-
MOKHOCTH HHCbOpMauHOHHO-CnpaBO'{HbIX CHCTEM H npodeccHOoHaIbHbIX 0a3 JaHHbIX.
1. http://pravo.gov.ru — OgunManbHbIH HHTEPHET-TIOPTA npaBoBoii HHpOPMALIHH

7. hitp://www.consultant.ru - CripaBouHas paBoBas CHCTEMA «KoncyapTtant [Lmocy»

3. http://www.garant.ru - CripaBo4HO-NpaBoBas CHCTEMA [0 3aKoHOIATENbCTBY PocCHi-

ckoii Denepanun.

8. METOJMYECKUE YKA3AHUAA IS OBYHAIOUXCS

10 OCBOEHMIO JTUCHUILIUHbI

JIucuuniaInHa «Memoowt pacuema n1acmuH u 000.104ex» U3y4aeTCs B TCUEHHE 3 ceMmecTpa.
[Tpu rIaHHPOBAHUH W OpraHH3aluH BpeMeHH, HeOOXOIMMOr0 Ha H3YHCHHE JIUCIUTTIIHHBI,
00y4aroIMuMes HEe0OXO0AUMO TPHJIEPKHUBATHCA CIETYIOUIHX PEeKOMEH 1alHi:

Tab6auna 8.1. PekoMeHaanuu no opraHu3aniu CaMOCTOSITEIbHOM padOThl CTY/ICHTA

Bua yueOHbIX
3aHATHH

Opranm.auun nedaTe/lbHOCTH CTYAEHTA

3aHATHA JIEKUHOH=
HOro THmna (J1eK-
LIMH)

HanncaHue KOHCTNEKTa JeKLMii: KpaTKo, CXeMaTH4HO, MOC/Ie10BaTE1bHO dhukcHpo-
BaTh OCHOBHBIE TMOJOMKEHHS, BbIBO/bL, (HOPMYIHPOBKH, 00o0ueHns: nomeyarsb
BAYKHBIE MBIC/IH. BbIAEISTH KIIOUEBbIE CJI0BA, TepMUHbL. [IpOBEPKA TEPMHHOB, 110-
HSTHI ¢ MOMOLIBIO SHLUMKJIONEHH, CI0BapeH, CMIPABOYHHKOB C BbIMHCHIBAHHEM
TONKOBaHMI B TeTpaab. OG03HAYMTL BOMPOCHI, TEPMHHDL. MaTEpHAI. KOTOPbIH Bbl-
3bIBAET TPY/HOCTH, TOMETHTh U TIOMBITATLCA HAHTH OTBET B peKoMeH1yeMON TuTe-
parype. OcHOBHOH JIEKLMOHHbIH MaTepHan umeeTcs B yueOHOM nocobuu: Ecau
CaMOCTOATENBLHO He yjaeTcs pa3oOparbes B MaTepualie. HeOoOX0IHMO CHOPMYJTH-
poBaTh BOMPOC H 3a1aTh MPENONABATENO HA KOHCYILTALHMH WK Ha MPaKTHYECKOM
3aHATHH. |

[TpakTH4ECKHE 3a-
| HATHA

|

[popaboTka TEMATHKM 3aHATHH, yaenss ocob0e BHMMaHHe LelsM W 3a1ayam,
CTPYKTYpe M COJIEPIKAHHIO JHCLMILIHHDI. PaGoTa ¢ KOHCMEKTOM JEKUHWH, noaro-
TOBKA OTBETOB K KOHTPOJIbHBIM BONPOCAM. NPOCMOTP PeKOMEHIYEeMOil 1HTepaTy- |
pbl, peLueHHe NPUMEPOB. |

| BbinonHeHue pac-

| yeTHo-
rpauuecKUx Uiau
pacueTHbIX paboT

[TpopaboTka:

— JIEKIIMOHHOTO MaTepHasa Mo TEME BbINOJIHACMOH paboTbl;

— pelieHHbIX Ha NPAKTHYECKHX 3aHATHAX 3a/1a4 1 MPHMEPOB.

— METOJIMYECKHUX YKa3aHWi ¥ 00pa3suos pelleHHs MoA0OHBIX 3a1a4 W3 Me-
TOIMYECKHX YKa3aHHWi. '
[oapoGHble METOIHYECKHE YKa3aHHs JaHbl B y4eOHO-METOAHUECKHX nocoousx.

B

Hanucanue pede-
paTuBHOM paboThI

[Touck nuTepaTypbl W COCTAB/IEHHE oudnuorpaduu, UCNONb30BAHHE OT 3 10 5 Ha-
yuHbIX paboT, H3J0XKEHHE MHEHWS aBTOPOB H CBOCTO CyXKIeHHS N0 BbHIOPAHHOMY
BOTIPOCY: H3J107KEHHE OCHOBHBIX aCleKTOB npoGaembl. O3HAKOMHTBCA CO CTPYKTY- }
poii 1 odopmaeHHeM pedeparta.

PaspaGoTka pedepara sBISETCA OHUM U3 BHIOB CaMOCTOATEILHOH padoThl
W PeKOMEH/IYeTCs /U1 CTY/IGHTOB O4HOTO H 3a04HOTO oOyuenus. CTYICHTBI OYHOTO
oGyueHus pa3pabaTbiBaloT pedepathbl N0 yKazaHHIo npenoaagarens AuG0 N0 cod- |
CTBEHHOM MHULMATHBE B Cilydasx A0MyLIEHHbIX HMH He0OOCHOBAHHbIX NPOMYCKOB |
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Bua yueOHbIX
3AHATHH

OpTaHH3aLlH$l neqaTelbHOCTH CTYACHTA \

2aHATHI MK B LesX Goee yrayOneHHOH npopabOTKH OMpeleEHHbIX TeM. Bbl?bl-_!
BAIONIMX HAYYHO-HCC/IEI0BATENbCKHH HHTEpEC obyuatouterocs. Temy pedepata
CTY/IEHT BbIOMPAET CAMOCTOATE/IBHO U3 nepeyHs MPUBEIEHHbIX. He uckitouaercs
BO3MOKHOCTb YACTHYHOTO H3MEHEHUS TEMBI 110 COTIACOBAHMIO € npernojasaTeneM. |
ec/M 3TO GyeT crnocoOCTBOBATh YYHIIEHHIO KA4eCTBa pedepara. dcce. Pedepar
10/17KEH CBHETE/IbCTBOBATH O TOM, HACKO/IbKO rayGOKO CTYEHT YCBOWI COlepAKa-
HHEe TeMbl, B KAKOH CTEMEeHH yAa4yHO OH aHalH3HpYyeT yueOHbIil MaTepran W rpa-

MOTHO M3J1araeT CBOH CYXKIACHHA |

——

| Kypcosas paGora

Kypcosas pabora: u3yueHue Hay4HOMH, YueOHOH, HOPMATHBHOH H ApYroi nurepa- ‘
Typbl. OTGOp HEOOXOANMOro MaTepHana; (opMHpOBAHHE BbIBOOB H paszpaboTka |
KOHKPETHBIX peKOMEH/1aLMi 10 PELLEHHIO MOCTABIEHHOI LIeH W 3a1adyun: npose-
JeHHe MPaKTHYECKUX yecie10BanMii o aaHHo# Teme. MHCTpyKUMA 110 BBINOTHE-
HHIO TpebOBaHHH K OOPMIEHHIO KypcoBoii paloTbl HAXOAHTCH B METOAMHECKHX
mMaTtepHasax no AWCUMIJIHHE.

CamocTosTe/bHas
pabota

BaskHOI 4acTbiO CAMOCTOATEIbHOM paboThbl ABIAETCA H3YHCHHE OCHOBHO# 1UTEpa-
TYpbl., O3HAKOMJIEHHE C JOMOIHHTETbHOH AMTEpaTYpOil, pelieHHe HHAMBUAYAIb- |

|
HBIX pacueTHo-rpaguueckux padoT. |

[ToaroroBka K 9K-
3aMeHy

[MoaroToBKa K 9K3aMeHy NpeanojiaraeT u3yueHHe KOHCIEKTA JeKUHH. OCHOBHOH M ‘
ONONHHTENLHOH JIMTEPATYpPbI, MOATOTOBKE OTBETOB HA BCE MPHBEACHHLIC BRILIC B |
n. 5.2.2 BONpocCkl /15 IK3aMeHa.

9. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHUTIIJIHHBI

Ta6auua 9.1. TpeboBanust K yCJIOBHAM PeaTH3AUHH IHCUHILTHHBI

Ne Buj yuebHOH HaumeHoBaHHe cneHalbHbIX* OcHaLIEHHOCTb CleUHaIbHbIN MoMe-
n./n paboThbl noMeLIeHHI M NOMELIEHHH 15 LLIEHMI W MOMELLEHHH 1114 CaMOCTOA-
| CaMOCTOSTEIbHOH padoThl Te/IbHOH padoThl
- Jlekumu VyeGHas ayauTopus Ans mpose- | TexHHueckne  cpeicTea 003 deHns: |
| NeHHA 3aHATHH JIEKLMOHHOIO TH- MYAbTHMEHHHbIH  TIPOEKTOP.  MO- |
na ounbHbli [TK (HOYTOVK). 3KpaH |
[pakTHuecKHe VyeGHas ayauTopus Ans npoBe- | TeXHHUYECKHE  CpeicTsa o0yueHHua: |
3aHATHA JeHHs  3aHATHIl  CEMHHAp-CKOTO | MYJIbTHMEIWHHBIA  NpOeKTOp.  MO-
THNA, TPYNNOBBIX MW HHAMBHAY- | OHIBHBIH 1K (HoyTOYK) .
ANbHBIX KOHCYJIbTa-LUMH, TEKylle-
5 ro KOHTPOIS W MPOMEKYTOYHOH .
aTTeCTaLMH |
KomnbtoTepHblii knace kadenpsl | CneuranusnpoBaHas yueOHaa  Me- |
MEeXaHHKH C BbIX010M B UnTepHeT | Genb, TexHuueckue cpeactsa 0Oyue- ’
wusa: [TK. JWueH3HOHHOE nporpamm- |
Hoe obecrneyeHHe J
[Momeuenre  ans  camoctosi- | KoMnbroTepHas TEXHHKA ¢ BOSMOKHO- |
CamocTosTeNbHas | TeabHOH paoThl 00yuar-UIMXCA | CTHHO MNOIAKIKOHEHHA K CCTH "HHTep—i
3 | pabora  ofyuaro- (KOMBIOTEPHBIH  K1ace GuOMMO- | HET" W 0DECHEUEHHEM J0CTYNA B 31CK- |
LMxes TEKH) TPOHHYIO  MH(OpMALHOHHO-00pa3o- ‘
BATE/IbHYIO Cpely YHHBEPCHTETA |




