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Hean ocBOeHNsI y4eOHO TN CHUTITUHBI

Llenvs npenooasanus Oucyuniumsl: TMOATOTOBKA HH)KEHEPA-CTPOUTEINS, KOTOPBIA JOKEH
YMETh OILICHMBATh KAau4eCTBO MPOJIYKIIUU U YCTAHABIUBATh €€ COOTBETCTBUE TEXHUYECKUM TpeOoBa-
HUSIM, YMETh BBISBIISITH Haubosee XxapakTepHble 1e(eKTsl, yMeTh pa3padaThiBaTh PEKOMEHIAINH 110
YTOUHEHHUIO METOJOB pacuera KOHCTPYKIHI ¢ ucnoib3oBaHueM OBM u coBeplIeHCTBOBAHUIO UX
KOHCTPYKTUBHBIX CXEM, YMETh HCII0JIb30BATh HOBBIE TEXHOJIOTUU U3TOTOBJIEHUS U MOHTAKa CTPOU-
TEJIbHBIX KOHCTPYKLHUN IIPYU PEKOHCTPYKLUHU 31aHUA U COOPYKCHUH, YMETh BU3YaJIbHO OLICHUBATh
coCTOsiHUE 00cenyeMoi KOHCTPYKIUU, CYIUTh O CTEIIEHU M3HOCA €€ DJIEMEHTOB U KOHKPETU3UPO-
BaTh JaJbHEHIIIee IPOoBeIeHNE UCTIbITaHus. Kpome Toro, MHOTHE BOIIPOCHI, CBSI3aHHBIE C OCOOCHHO-
CTBIO pacyeTa CTPOUTEIbHBIX KOHCTPYKIIUMA Ha CTATUUECKUE U JUHAMUYECKUE BO3/ICUCTBHUS, €IIe HE
pemieHsl U TpeOYIOT AaibHEHIIeH TEOpEeTHUECKOW M SKCIEPUMEHTAIbHOM MPOBEPKH U W3YUCHHS.
[ToaToMy posib AKCIEPUMEHTAIbHBIX METOOB MOCTOSIHHO BO3pPAacTaeT, YyTo TpeOdyeT OT MHXKeHepa
XOPOIIETO 3HAHUS W3MEPHUTENBbHBIX MPUOOPOB M METOJOB MPOBEACHUS CTATUYECKUX U JWHAMHYE-
CKHUX UCIBITAHUI KOHCTPYKIUM.

3aoauu uzyuenus OUCYUNIUHBL:

pa3paboTKa METOJI0B U CPEJCTB, MPEAHA3HAYECHHBIX JHS KAUeCTBEHHOM M KOJIMYECTBEHHOU
OLICHKU TIOKa3aTesied, XapaKTepU3YIOIUX CBOMCTBA U COCTOSHUE (DYHKIIMOHUPYIOIIUX OOBEKTOB,
BBISIBJICHUS SKCIIEPUMEHTAJIbHBIM IyTEM KOHCTPYKTHBHBIX M 3KCIUTyaTallMOHHBIX CBOMCTB MaTepu-
aJI0B, DJIEMEHTOB KOHCTPYKLIMM 3JaHUH U COOPYKEHUN U YCTAaHOBJICHUS UX COOTBETCTBUS TEXHUYE-
ckuM TpeboBanusM. Kpome Toro, mpoBeieHHe HayYHBIX HCCIIEIOBAaHHUI B 00JaCTU CTPOUTEIBHBIX
KOHCTPYKLUI B OOJIBIIMHCTBE CIIy4aeB HEBO3MOXHO 0€3 BCECTOPOHHEH IKCIEPHUMEHTAIBHOW IMPO-
BEpPKU pabOThl KOHCTPYKIUI WM UX MOJENel Mmoj Harpys3koil. B pesynbrare ucnbiTaHuii coBep-
IIEHCTBYETCSl TEOpHUs, MPUHSTAs JUIsl pacuera, OLEHUBAIOTCA (DaKTOPbI, KOTOPHIE MPEAYCMOTPETh
CIIOHO HWJIM BOOOINE HEBO3MOXKHO, MPOBEPSIOTCS HOBBIE KOHCTPYKIIMH, HAIEKHOCTh KOTOPBIX
IIPaKTUKOW dKCIUTyaTallMy elle He MOATBEPKICHA.

MecTto yueoHoii Aucuuiiuabl B crpykrype OOII BO
Jucuurnraa 6a3upyeTcs Ha 3HaHUSX, TIOJTYYSHHBIX CTYJICHTAMU B PE3Yy/IbTaTe W3YYCHUS
nucuuriuH «['eones3us», «Apxurekrypa», «CTpOUTEIbHBIC MAaTEPHAIBIY.

KoMnerenuuu oﬁyqalomeroul, Q)OpMpreMl)Ie B pe3yJabTaTe OCBOCHUS JUHCHUIIIMHBI
B mponecce 0CBOCHUA JTaHHON JTUCUMILIMHBI Yy CTYACHTa q)OpMI/IPYI-OTCH CJICAYIOIUCKOMIIC-
TCHIIMH:

npogeccuoHaJIbHbIE
Kon HaunmenoBaHnekomneTeH-
NHaukaTopbl TOCTHKEHUS KOMITETEHIIUN
KOMITETCHIIH 11701
IK-1 Cnocoben ucnonb3oBath | 3-I1K-1 3HaTh: HOPMATUBHO-TEXHUYECKYIO U HOpMa-
3HAHUS HOPMATUBHOM 0a3bl B | THBHO-METOJIMYECKYIO JIOKYMEHTAIIUIO, pEeriaMeHTH-
00J1acTH MHKEHEPHBIX U3bIC- | PYIOIIYIO IPOBEICHUE WH)KEHEPHBIX M3BICKAaHUNW U
KaHWUH, METOZ0B IIPOBEJEHUS | IPOEKTUPOBAHNE 30AHUM, COOPYKEHNH, MHKEHEPHBIX
WH)KEHEPHBIX  M3BICKaHWM, | CHCTEM
npuHIUIOB npoekTrpoBanus | Y-IIK-1 YMers: BbIOMpaTh U CHCTEMaTHU3UPOBATH
3IaHUM, COOPYXKEHUW, WH- | HHPOPMAIMIO B OOJACTH WHXKEHEPHBIX HW3BICKAHUH,
KEHEPHBIX CUCTEM IIPOEKTUPOBAHUS 3/IaHUN M COOPYXKEHHM, MHXKEHEp-
HBIX CUCTEM; MPOBOJAUTH HHXCHEPHBIC U3BICKAHHS
B-IIK-1 Bnagers: crocoO0aM# BBIIOTHEHHUS WHKE-
HEPHBIX H3BICKAaHUM IPU NPOECKTUPOBAHWM 3/IaHUU,
COOPYKEHMI, TH)KEHEPHBIX CUCTEM.
[1K-2 Cnocoben yuactBoBath B | 3-IIK-2 3HaTh: HOpMATUBHO-TEXHUYECKYIO U METOIM-
MPOEKTUPOBAHUN JETallel M | YECKYI0 JIOKYMEHTAllMI0, YCTaHABJIMBAIOLIYIO Tpebo-
KOHCTPYKLHMH B  COOTBET- | BaHUS K 3/IaHUSIM U COOPYKEHUAM
CTBUM ¢ TexHHueckuM 3ana- | Y-IIK-2 VYwmers: BbIOMpaTh W cHCTEMaTH3UPOBATH
HUEM C UCMOJb30BaHUEM | MHGOpPMAIMI0O OO0 OCHOBHBIX IMapaMeTpax TeXHHUYe-
JIMLEH3UOHHBIX YHUBEPCAlb- | CKUX U TEXHOJOTHYECKUX
HBIX MIPOrpaMMHO- | pelIeHH TpU NPOEKTUPOBAHUU JleTaled M KOH-




BBIYUCIIUTEIIBHBIX KOMILIEK-
COB, CHUCTEM aBTOMAaTHU3UPO-
BAHHOT'O NIPOEKTUPOBAHUS

CTPYKIIUH 3MaHUA M COOPYKEHUU; OPOPMIIATH TEK-
CTOBYIO U

rpaduyuecKkyr0 4acTH TpOEKTa JeTaleld W KOHCTPYK-
UMW 31aHHSI WM COOPYKEHHMs; NPENCTaBIIATh U 3a-
MIMIIATh PE3yJIbTaThl paboT MO MPOEKTUPOBAHHUIO,
pacueTHOMY OOOCHOBAaHMIO M KOHCTPYHPOBAHHIO
CTPOUTEIIbHBIX KOHCTPYKLIMM 31aHUI U COOPYKEHUHN
B-IIK-2 Bnanerb: HaBbIKaMu MPOCKTHUPOBAHUSA JE€Ta-
JIed ¥ KOHCTPYKLUH 3/1aHUH U COOPYKEHUM Ha OCHOBE
BAPUAHTHOIO IIPOECKTUPOBAHMS B COOTBETCTBUHM C
TEXHUYECKUM 3aJJaHUEM C HUCIIOJIb30BAHUEM JIULEH3U-
OHHBIX YHUBEPCAIbHBIX IIPOTrPaMMHO-
BBIYUCIIUTEIbHBIX KOMIUIEKCOB, CUCTEM aBTOMAaTHU3H-
POBAHHOT'O MPOEKTUPOBAHUS

I1K-8 CrniocoOeH uCcob30BaTh 3-1IK-8 3HaTh: 0TeYeCTBEHHBIN U 3apYOEHKHBIH OTIBIT
3HaHUS HAY4HO- 10 POGUITIO ACATEITHHOCTH
texuudyeckor naopmarmu, | Y-IIK-8 YMeTh:mpuMeHATh METOIbI OCYIIIECTBICHUS
OTEYECTBEHHOTO U 3apy0ek- | MHHOBAIMOHHBIX MUJICH; y4aCTBOBATh BO BHEIPCHUU
HOT'O OIbITa MO NPpOodUIIIo pe3yIbTaTOB UCCIIEOBAHUI U IPAKTUYECKUX pa3pa-
JIEATEIIBHOCTH; CIIOCOOEH OOTOK, COCTABJIATH OT- YETHI IO BHITIOJTHEHHBIM pabo-
IPUMEHSATh METOJIBIOCY- Tam
LECTBJICHUS UHHOBALIMOH- B-I1K-8 Bnaners: MeTogaMu NpOBEACHUSI HAY4YHO-
HBIX MJIeH; y4acTBOBATh BO UCCIIE/I0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX Pa-
BHEJPEHUUPE3YJIbTATOB UC- | OOT
CJICZIOBAaHUM U MPAKTHYECKUX
pa3paboTOK, COCTABIATHOT-
YETHI 110 BBITIOJTHEHHBIM pa-
6otam
3agauM BOCHHTAHHUS, peaju3yeMble B PAMKAX OCBOCHHSI JUCHMILJIHHBI
Hanpas.e- Co3nanue BoBieyenue B pa3HonJia-
e~ ye1oBHii, ofec- Hcnoab3oBanue BOCIUTATEILHOIO 10- HOBYI0 BHEYYEOHYIO Jesi-
TeHIHAJIa y4eOHOi TUCHMIIHHBI
HUe/lleJIM | TeYHBAIIIHNX TeJILHOCTh
ITpodec- B-19 - popmu- 1. Mcnionp30BaHnE BOCIIUTATENBHOTO Opranuszanus 1 npo-
CHUOHAJIb- poBaHME Hay4y- | MOTEHIHala AUCUMILINH ob1enpodec- BeJIeHHE KOH(]epeHIuil ¢
HOE BOC- HOTO MHUPOBO3- | CHOHAJIBHOTO MOJYJIS JUIsl popMUpOBa- LIEJIBIO [TOUCKA HECTaH-
UTaHUE 3pEeHHSI, KYJIb- HUSI: TapTHBIX PEIICHUN B JKU3-
TypBI IOUCKA - IOHUMaHUS OCHOBHBIX NPUHILIUIIOB U HU HayYHO-TE€XHUYECKOTO
HEeCTaHapT- CHOCOO0B HAyYHOTO MO3HAHUS MUpAa, co00111eCTBa.
HBIX Hay4HO- Pa3BUTHS UCCIIEOBATENBCKUX KAYECTB VYdacTue B HOJrOTOBKE
TEXHUYECKHUX CTY/ICHTOB I10- CPEACTBOM HX BOBJIEUE- myOJIMKanuii B BBICOKO-
peLIeHH, KpH- | HUS B UCCIIEOBATEIbCKHUE MPOEKTHI 110 PEUTHHTOBBIX PELICH3UPY-
TUYECKOTO OT- 00JTacTsIM Hay4YHBIX UCCIICOBAaHUI, €MBIX HAyYHBIX U3JJaHUSX.
HOILIECHMS K UC- | - CHOCOOHOCTHU OTAEIATH HACTOSIINE dopMupOBaHUE KpUTHYE-
CIIEIOBAaHUSM HAyYHBIE UCCIIEJIOBAHUS OT JDKCHAYU- CKOT'O MBIIIUICHUS, TT0-
JDKEHAYYHOT O HBIX 110- CPEJCTBOM IPOBEJICHHS CO CPEeACTBOM 00CYKICHUS
TOJTIKA CTYZICHTAaMH CEMHHAPOB, OT- KPBITHIX CO CTY/IGHTaMH CO- Bpe-
JIEKIUH, KPYTIIBIX CTOJIOB; MEHHBIX Hay4YHBIX HCCIIe-
- TBOPYECKOTO M KPUTHUECKOTO MBITII- JOBaHUI W MHBIX OTKPHI-
JICHUS, YMEHHs pacCMaTpUBATh pPa3iny- | TUN MPHU NPOBEJCHUN
HBIC VICCIICIOBAHUS C SKCIIEPTHOM MO3U- | KPYIJIBIX CTOJOB, CEMHUHA-
LIUH TTOCPEICTBOM OOCYXKIAECHUS CO CTY- POB, OTKPBITBIX JIEKIIUH U
JICHTaM¥ COBPEMEHHBIX MCCIICIOBAHMIA. ap.
B-24 - popmu- 1.Ucnonb3oBanue ans  ¢opmupoBanus | 1.Opranuzanus u nposese-
pOBaHUeE Ipo- YyBCTBA JIMYHOW OTBETCTBEHHOCTH B Che- | Hhe IKCKYpPCHUI, HAYIHO-
(deccoHaIbHON | pe MPOEKTUPOBaHMS M CTPOUTENILCTBA | MPAKTHUYECKUX KOH(pEpeH-




OTBCTCTBCHHO-
cTH B chepe
MIPOEKTUPOBAHUS
U CTPOUTEIILCTBA
IMPOMBIIIJICHHBIX
U TPAXKITAHCKUX
00BEKTOB

MNPOMBIIIICHHBIX U TPAXTAHCKHX OOBEK-
TOB BOCIMTATEJIBHOIO MOTEHLMaIa Oj0Ka
npoeCCUOHATBHBIX TUCUUTUTUH: OCHOBBI
APXUTEKTYpbl W  CTPOUTEIBHBIX KOH-
cTpyKuuii, OCHOBBI METPOJIOTUH, CTaH-
JapTU3alHM, CepPTUPHUKALMU U KOHTPOJIS
kauecTBa, Opranusaius, JIaHUPOBAHUE U
yhnpasieHue B crpoutenscrse, CrTpon-
TEJIbHBIE KOHCTPYKIMHU 3JaHUN U COOpY-
JKEHHU,

Metannnueckue KOHCTPYKLMH, BKJIIOYast
CBapKy,
Kenezoberonusie
CTPYKLHH,
OCHOBBI TEXHOJIOTMH BO3BEJICHUS 3[aHU,
MOHHMTOPHHI TEXHMYECKOIO COCTOSIHUS
3IaHUN U COOPYKECHUH,

PeKkoHCTpyKLUs M yCWJIEHUE CTPOUTEIb-
HBIX KOHCTPYKLUH,

VYcuieHne OCHOBaHMM M PEKOHCTPYKLHSA
(GyH1aMEHTOB,

[IpoexkTupoBanue ocHoBaHW u ¢yHa-
MEHTOB.

2. Pa3zBuTHEe HaBBIKOB TBOPYECKOI'O MBIII-
JICHUS] MyTeM COJCHCTBUS U MOJJIEPKKHU
ydacTtus CTYJCHTOB B Hay4yHO-
IIPAKTUYECKUX MEPONPUATUSAX BHYTPUBY-
30BCKOT0 PErMOHAJIILHOTO W/MIIM BCEPOC-
CUICKOTO YPOBHSA VUHXXECHEPHO-
CTPOUTEJILHOM TEMAaTUKH.

U KaMCHHBIC KOH-

11, (OpyMOB, KPYTIIBIX
CTOJIOB, BEOMHAPOB 10 BO-
npocamM npogeccuoHaIbHON
NEeSITeIbHOCTH.

2.YyacTue B CTyI€HYECKUX
OJIUMITUA/IAX U KOHKYypcax
HAyYHBIX TIPOEKTOB, TBOP-
YECKUX MEPOIPUSATHUSIX,
KOHKYpcax mpogeccro-
HAJIbHOT'O MacTepCTBa, B
TOM YHUCJIC TIO CTaHAapTaM
WorldSkills.

3.YuacTue B mOAroTOBKE
nyOnuKaIuii B mepuoiuyie-
CKUX HAYYHBIX M3/IaHUSX;
4.YyacTue B I€ATEILHOCTU
CTYJICHYECKOT'0 HAyYHOTO
oOrrecTBa.

CTpykTypa M coaep:kaHue y4eOHOM U CHUIIIHHBI

Juctumuimaa npenogaetcs cryaeatam B 10-om u 11-cemectpax. OOmas TpyI0eMKOCTh JIHC-
[UTUTMHBI COCTaBIISIET 6 3aU4eTHBIX €AUHUIIBI, 216 aK. 4acos.

Kajennapubiii nmiian

Ne Buabl yueOHOl aeTeIbHOCTH
P No (B yacax) Maxkcu
a T- 3 g ATTecTa MaJlb-
3 o HanmeHnoBanue pasjena - = Z § nus pas- HBII
i (TeMBbI) AMCHUTTIMHBI 5 § e § E aenaa oaya
e o 2 é §_ E | O (hopma) 3a
1 = s pasaen
a = =
1 2 3 4 5 6 7 8 9 10
10 cemecTp
Pasnen 1. OCHOBHBIE TEOPETHUYECKUE TIOJIOKEHUS PACYETA HATPSKEHU .
1 1 | OcHOBHBIE TEOPETUICCKHUE 9 2 2 5
IOJIOXKEHUS pacy€ra Hamps-
JKEHUM.
1 2 | IlonsTue o MIOCKOM U Mpo- 9 2 2 5

HaIpsOKEHUN.

CTpaHCTBEHHOU (00BEMHOM)
3a/a4ax pacrpeneacHus




Teopernueckue 3a1a4u pac-
MpeeIICHNs HaPsSHKEHUM.

Oco0eHHOCTH pacipeieeHHs
HaANpPsDKEHUH 1o THOKUM 1
JKECTKUM JICHTOYHBIMHU
dbyHmameHTamu (TUIOCKast
3a/1a4a).

15

Paznen 2. DxcriepuMeHTaIbHbIE UCCIICIOBAHMS

CpaBHHUTENBHAS OLIEHKA pac-
IIPENIEIICHNs] HAIIPSKCHUN B
IIJIOCKOM M MTPOCTPAHCTBEHHOM
3a1a4ax. MeToJ yrioBsIX TO-
YeK.

9

2

2

5

DKCIIEpUMEHTAIbHBIC
UCCIIeIOBAaHMs pacripeiere-
HUs HaIIpSDKEHUM B OCHOBA-
HUU COOPY>KEHUU.

Bnusinue nH>xeHepHO-
Te0JIOTMYECKOr0 CTPOCHHUS U
THJIPOT€0JIOTHUECKUX YCII0-
BUI Ha paclpeliesicHUe
HaNpsHKEHUHOT COOCTBEHHO-
r'0 BeCa TOPHBIX NIOPOA U
TPYHTOB.

Bnusaue 3armyOnenus pyH-
JTAMEHTOB Ha XapakTep pac-
npe/ieIeHNs] HalpsHKEHUH B
OCHOBAaHUH COOPY’KECHHUM.

Kn.2

20

Hroro

72

16

16

40

35

Buja npomeKyTo4Hoi aTTecTanuu

3auer

65

11 cemecTp

Paznen 3. OCHOBHBIE MOJI0KEHUS! IPOEKTUPOBAHUS COOPYKEHUH.

OCHOBHBIE MOJOKEHUS
IIPOEKTUPOBAHHUS COOPY-
YKEHUH I10 MPEEIbHBIM CO-
CTOSTHUSIM.

18

2

4

12

Meroasl pacuéra ocagok
COOPY’KEHHM IPU OJTHO-
POJHOM U HEOJHOPOJIHOM
OCHOBAaHUH.

18

12

PacuéT ocagku BOJIOHACHI-
LIEHHBIX TJINHUCTBIX TPYHTOB
110 BPEMEHHU.

18

12

[IpuHIMIIMATBHBIE TO3ULIUU
pacdyéra yCTOMYMBOCTH TOp-
HBIX ITIOPOJI KK OCHOBAHUs U
CpeIbl COOPYKCHHUS.

18

12

[TonsiThe 0 30HaX Mpenesb-
HOTO paBHOBECHS (IJIaCTH-
yecKux jaedopmariii).

18

12

35

OCHOBHEIE ITOJIOXKEHUI
pacyéra yCTOMYMBOCTH
CKJIOHOB U OTKOCOB.

18

12

IIpuHnumne! pacyéra HEOIHO-
POJIHBIX OTKOCOB.

18

12




OneHka yCTOMYMBOCTH
3 8 | rOpHBIX MOPOJ B TOPHBIX 18 2 4 |12
BBIpabOTKaX.
Hroro: 144 | 16 32 | 96 35
Buja npomexyTo4HO# aTTecTANMHA IK3aMeH 65

CoaepskaHue JIEKIMOHHOIO Kypca

Beero Y4yeOHO-
Tema sexkuuu. Bopocel, oTpadaTbiBaeMble HA JeKINH 4ACOB MeETOoauYecKoe
odecrneyeHue

1 2 3

OcCHOBHBIE TEOPETHYECKHE IOJOXKEHUS pacu€ra HanpsbkeHuil. [lonsatue o 2 1-5
HANpPSDKEHUU. Y CIIOBUS MPUMEHEHUS! TEOPUU YIPYTOCTH K pacuéry ycToN4H-
BOCTH TOPHBIX IOPOJ ¥ TPYHTOB. Mojienb JInHEeHHO- nedopMupyeMoit cpe-
nbl. 3akoH ['yka. CpaBHUTENbHAs OLIEHKA CPEJIbl

TEOPHUH YIPYTOCTU U CPEAbl MEXAaHUKHU TOPHBIX MTOPOJ] U TPYHTOB. 3aKOH

[TonsiTHEe O TUIOCKOH M MPOCTPAHCTBECHHON (0OBEMHOI) 3aauax pacrpeaee- 2 1-5
HUs HanpsokeHnid. Cucrema nugdepeHIualbHbIX YpaBHEHUH paBHOBECHS B
IJIOCKOM 3ajade pacupeneneHus HanpspkeHuil. [Ipumepsr

pemeHus IWIOCKOW U IMPOCTPAHCTBEHHOM 3a7ja4 paclpeIeeHusl HalpsHKeHUI
B [IPAaKTUKE PACUETOB KOHKPETHBIX COOPYKEHUM.

Teopernueckue 3agauu pacupenercHuss HanpsbkeHud. Pacdér HanpsbxkeHni 2 1-5
OT JEWCTBUS BEPTHKAIBHOW COCpeloTOueHHON cuiibl (3a1ada byccunecka).
Pacuér HanpspkeHui OoT JeMCTBUS Harpy3KH, paclpeaeaéHHOM IO OecKoHeU-
HOW mpsimolt (3amaya Pnamana). M300apbl U SHIOpBl  paclpenesieHus
HaIPsOKCHUN.

Oco0eHHOCTH pacnpesiesieHuss HanpsHyKeHUH MOoA THOKMM M KECTKUM 2 1-5
JCHTOYHBIMU (pyHIITAMEHTaMU (IIJIOCKast 3a/1a4a).

CpaBHUTENbHAS OLIEHKA PACIIPEIEIICHHS HAIPSHKEHMI B TUIOCKOM U ITPO- 2 1-5
CTPaHCTBEHHOM 3a1a4ax. MeTo/| yIriIoBbIX TOUEK.

DKCIEpUMEHTAIBHBIE HCCIIE0BAHMS PACTIPEIEICHHS HAPSKEHUI B OC- 2 1-5
HOBAHUU COOPYKEHUH. M3ydeHne BIUSHUSA KECTKOCTH CIIOEB B TOJIILEIO-
PO ¥ TPYHTOB Ha XapakTep paCHpeleSICHUs] CKUMAIOIINUX HANPSKEHUE

BiusiHue HMHXEHEPHO-TEOJIOTHYECKOTO CTPOCHHUSI M THIPOTEOJIOTHYECKUX 2 1-5
YCJIOBHM Ha pachpelesieHne HAMpsHKeHUM OT COOCTBEHHOTO BECArOPHBIX
nopoJ U TIpyHTOB. M3MeHeHHe TMApOAMHAMHYECKUX YCIOBUU

Bnustnue 3armyOnenus ¢yHIaMEHTOB Ha XapakKTep paclpeiesieHHs] Harpsi- 2 1-5
JKEHUI B OCHOBAaHMM COOPYKE€HMU. bpICTpas m meqieHHas 3aMeHa Beca BbI-
HYTOM NIOPOZBI U3 KOTJIIOBAHA BECOM COOpY:KeHUs. Mcronb30BaHne OCHOBHBIX
MOJIO)KEHUN Ppaclpe/ieICHU HANpsHDKEHU B HWHXKEHEPHO- TE€OJIOTHYECKOM
MIPaKTHUKE.

OcCHOBHBIC MOJI0KEHUSI TPOCKTHPOBAHNUS COOPYKEHHMI 1O MpeeIbHbIM 2 1-5
coctosiHusIM. [loHsTHE O MIpeeTbHOM COCTOSTHUM KOHCTpYKIMH. Omnpenene-
HUE MPUHIUIIOB pacuyéra yCTOMYMBOCTH COOPY)KEHHH B 3aBUCUMOCTH OT TH-
OB TOPHBIX MOPOA U TpyHTOB. [loHATHE O MEpBOM U BTOPOM KPUTHUECKOM
JIaBJICHUU, pacYETHOE COIPOTUBIIEHUE TPYHTOB Hecylero cios. IIpoexkrupo-
BaHue coopyxenuid mo Il mpenensHOMYy co- crossHUIO (TTO AehOpPMAIIHSIM).
®u3nyecKue MpeiCcTaBICHUs 0 Pa3BUTUU OCAJO0K Ha CTaAUM JIMHEWHOHN U He-
JUHEHHON CBSI3W MEXIy HanpshkeHUs MU U aedopmanusmu. OcoOeHHOCTH
pa3BUTHSA OCAJKU B MECYAHO-TJIMHUCTBIX TPYHTAX U TPEIIMHOBATBIX TOPHBIX
OpoJax.




MeToabl pacdyéTra 0caj0K COOPYKEHHH NMPH OJHOPOAHOM M HEOJIHOPO.-
HOM ocHoBaHHMHU. [loHsATHE 00 OMHOMEpPHOM (KOMIIPECCHOHHOM), NBYX- U
TpEXMEpHOM cxaTuu. Meton pacuéra ocanok no Illnerxepy - Ilonbmuny u
H.A. lprroBuuy. Meton nocnoitHoro cymmupoBanusi. CxemMbl pacuéra oca-
JIOK JINHEHHO-/1e(hOpMHUPYEMOT0 MPOCTPAHCTBA U JTMHEHHO-Ae(HOpMUPYyeMOro
CJIOSl KOHEYHON TOJIIMHBI. YCJIOBHSI MPUMEHEHHUS] TaKHMX CXEM B IMPaKTUKE
pacy€ToB.

Pacuér ocanku BOJOHACBIIEHHBIX INIMHUCTBIX IPYHTOB 10 BpeMeHU. Teopus
(GUIBTPAITMOHHON KOHCOMUAAIMK B OJHOMEPHOH 3amaye (Monenp Tepraru —
I'epcenBaHoBa). Y4€T HayanbHOIO rpaUEHTa U MONI3Y-
YeCcTH cKelsleTa rpyHTa (Mojenp Puopuna — [piToBUYA).

1-5

[TpuHuMNUaIbHBIE MO3ULIUU pacyéTa YCTOMYMBOCTU TOPHBIX MOPOJ KaK
OCHOBaHUS U cpeibl coopykeHust. OCHOBHbBIEC 3aBUCUMOCTH JIJIsL OIIPEIeNICHUS
HANPSDKEHUN Ha HAKJIOHHBIX IUiomaakax. [IoHsATHE O TTIaBHBIX HANPSKEHUSIX
U TJIABHBIX IJIOIIAJKaX. YTOJI OTKIOHEHUSA. AHaJIMTUYECKUE U rpadoaHanu-
TUYECKHE METObl ONpeiesieHUuss MaKCHMalbHOro yria oTkJIoHeHus. Kpyr
HanpspkeHudd Mopa. YpaBHEHUs MPEIEeNIbHOTO COCTOSIHUS ISl TIOPOJT € Tpe-
HUEM, TPEHUEM U CHEIUICHUEM U TOJBKO CO CICTNICHUEM.

1-5

[TonsTHE O 30HaX HpPEJENbHOr0 paBHOBeCHs (IUIACTUYECKUX JAedopMariuii).
MeTtobl pacuéra riiyOMHBI 30H NPEAEIBLHOr0 paBHOBecUs. BbiBos 3aBHCHMO-
CTeH A ONpeeNeHHUs] BEJIWYMHbBI COBEPIIEHHO 0E30I1aCHOI0 U pacuéTHOro
JapiieHUi. MHXEHepHbIE METOIbl pacyéra yCTOMYMBOCTH OCHOBAHUI COOpPY-
keHuil. OCHOBHBIE IPEACTABICHUS O TEOPUU IIPEIEIbHOIO PaBHOBECHS.
Pacuér ycTOMYMBOCTH OCHOBAHMS 110 TEOPUU IIPENEIBHON MPOYHOCTH.

1-5

OcCHOBHBIE TOJIOKEHUS pacyéTa YCTOMYMBOCTU CKJIIOHOB M OTKOCOB.OICHKA
YCTOMYMBOCTH OJJHOPOAHBIX OTKOCOB U CKIIOHOB, CJIOKEHHBIX: &) TPEIINHO-
BaThIMU TOPHBIMH TTOPOJIAMHU;

0) HECBSI3HBIMU TPYHTaMU;

B) TVIMHUCTBIMH TPYHTaMH, O0JaNalONIMMU TPEHUEM M CLEIUICHHEM, U
TOJIBKO CIETIIICHUEM.

[TpunHIMMIIBI pacuéTa HEOTHOPOAHBIX OTKOCOB. I MIIOTEe3a KPUBOIMHEWHOI TO-
BEPXHOCTH CKOJBXEHHSA. YUET 0COOEHHOCTEN HH)KEHEPHO-TE€0JIOIHYECKOIro
CTPOEHMS CKJIOHA WIH OTKOCA Ha IIOJIO)KEHHUE IOBEPXHOCTH CKOJIBKEHUS:
ocyabJieHHble KOHTAaKThl TPYHTOB, MYJbJ000pa3HOE 3alieraHHe TPYHTOB,
HaJIM4YMe MJIACTUYHBIX TPYHTOB B HWXKHEW 4acTH OTKOCOB. BiusiHue rumapo-
CTaTMYECKOT0 U T'MJIPOJMHAMHYECKOIO JaBJICHUs Ha YCTOMYMBOCTH CKJIOHOB
Y OTKOCOB.

OrneHka yCTOMYMBOCTH TOPHBIX MOPOJA B TOPHBIX BbIpaOoTkax. Kpurepuu
YCTOMYMBOIO M HEYCTOMYMBOIO COCTOSIHUM TOPHBIX IMOPOJ B IOJ- 3EMHBIX
BbIpa0OTKax. YUET MPUPOIHBIX U TOPHO-IKCIUTYaTallMOHHBIX (PaKTOpPOB MHpu
pacyére MpeaeNbHOr0 COCTOSIHUS MOPOJI B MOA3EMHBIX BbIpaboTKax. Bims-
HUE TJIyOWHBI MPOXOJKU TOPHBIX BBIPAOOTOK Ha WX yCTOMYMBOCTH. Poib
TEKTOHUYECKUX HANPSKEHUU NPU OLEHKE YCTOWYUBOCTHU IOJ3EMHBIX COOPY-
JKCHHUU.

Hroro
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Ilepeyennb 1a00paTOPHBIX pad0T — HEe MPEAYCMOTPEHbI Y4€OHbIM IIAHOM

IlepeyeHb MpaKkTUYeCKUX 3aHATHI

Tema npakTu4eckoro 3ansatusi. Bonpocsl, orpadarsiBaeMblie HANIPAKTH-
YEeCKOM 3aHATHHU

Bce-
ro
ya-
coB

YuedoHo-
MeTOoaAn4e-
cKoeobecme-
yeHue




OCHOBHBIE TEOPETUUYECKUE MOJIONKEHUS pacuéra HanpsbkeHuil. [lonstue o
HaIpsKEHUU. Y CIIOBUS IPUMEHEHUSI TEOPUN YIIPYTOCTH K PaCUETy yCTONYH-
BOCTH TOPHBIX MOPOJ ¥ TPYHTOB. MoOJeNb TMHEWHO-1e(hOpMUPYEMOIl Cpe/Ibl.
3akoH ['yka. CpaBHUTEIbHAS OLIEHKA CPEAbl TEOPUH YIPYTOCTH U CPElbl Me-
XaHUKH TOPHBIX MOPOJI ¥ TPYHTOB. 3a-KOH YIUIOTHEHHUS JUCIEPCHBIX TPYHTOB.

[TonsTHE O TUIOCKOW M TPOCTPaHCTBEHHOH (0OBEMHOIN) 3amavax pacrpene-
neHus HanpspkeHui. Cucrema qudepeHIaabHbIX ypaBHEHUH paBHOBECHS B
IJIOCKOM 3aJia4ye pacrpeerneHus HanpsokeHud. [Ipumepsl penieHus Iiockou
U TIPOCTPAHCTBEHHOHN 3aJay paclpeiesieHUs HaNpsHKeHUH B MPAKTHUKE pac-
4ETOB KOHKPETHBIX COOPYKEHUH.

1-5

TeopeTudeckue 3agaum pacnpeaejeHusi HanpsikeHui. Pacyér nanpsixke-
HUH OT JAEWCTBUSA BEPTUKAIBHOM COCpelnoTOYEHHON cuibl (3agada byc-
cuHecka). Pacu€r HanpsbkeHuM OT JAeWcTBUsS HarpysKu, pacipenenéHHON
1o OeCKOHEYHOU mpsiMoi (3amava diamaHa).

1-5

OcoOeHHOCTH pacnpeielieHHsI HAPSHKSHUN 10T THOKUM U JKECTKUMIICHTOY-
HbIMHU (QyHAaMEHTaMu (TUIOCKasl 3a7a4a).

1-5

CpaBHuTeNbHAsA OIICHKA pacIpe/eeHHs] HANPSHKeHU B IJIOCKOW HIPO-
CTPaHCTBEHHOM 3aa4ax. MeToJl yIiIOBbIX TOYEK.

1-5

OKCHepUMEHTAJIbHBIE UCCIIEOBAHMSI paclpeie/ieHUs] HAPSKEHUM B OCHOBA-
HUU COOpYKE€HHU. V3yueHue BIUSAHUA KECTKOCTU CIOEB B TOJIIE MOPOJ U
IPYHTOB Ha XapakTep paclpeAeieHus CKUMAIOIUX HalpshDKeHUH. B3anmHoe
BIIMSIHUE COOPY>KEHHUH B 3aBUCUMOCTH OT BPEMEHM MX BO3JECHCTBHA U YCIIO-
BHI DKCIUTyaTallvu.

1-5

BnusiHue WHXEHEPHO-TEOJOTHYECKOI0 CTPOCHUS M TUIAPOTE€OJOTHUECKUX
YCIIOBUH Ha pacrpezesieHue HaNpsHKEHU 0T COOCTBEHHOTO BECaTOPHBIX IO-
poa U TpyHTOB. V3MeHeHUe THAPOJMHAMUYECKHX YCIOBUH Kak (axkTop
TpanchopMaly HanpsHKEHHO-AEPOPMUPYEMOTO COCTOSIHHSI TOPHBIX TIOPOJ U
TPYHTOB.

Bnusinue 3arnyOnenus (yHIaMEHTOB Ha XapakTep pacHpeieseHHs
HaIIpsOKEHUN B OCHOBAHUM COOPYKEHMI. bBICTpast n MelieHHas 3a- MEHa Be-
ca BBIHYTOM IOPOJBI U3 KOTJIOBaHA BECOM COOpY:KeHudA. Mcnonp3oBanue oc-
HOBHBIX MOJIO)KCHUM pacupeieseHnii HANpsKeHUH B

1-5

OcHOBHBIE TIOJIOKEHUSI MPOEKTUPOBAHUSI COOPYKEHUH IO MPEAesbHBIM CO-
crosgHusIM. [loHATHE O IpEeneNbHOM COCTOSIHMM KOHCTpYKIMH. OmnpezneneHue
IIPUHIUIIOB pacy€ra YCTOMYMBOCTH COOPYXEHUN B 3aBUCHMOCTH OT THUIIOB
TOPHBIX MOPOX U IpyHTOB. [IoHATHE O IIEPBOM U BTOPOM KPUTHYECKOM J1aB-
JIEHUH, pacy€THOE CONPOTUBIIEHHE T'PYHTOB Hecyliero cios. IIpoektuposa-
Hue coopyxeHnuii no Il mpenensHoMy coctostHMIO (10 Aedopmarusim). Pusu-
YECKHUE MPEJICTABICHUS O pa3- BUTUHM OCAJOK Ha CTAJUH JUHECWHOW W HEIH-
HEMHOH CBA3M MeXIy HanpsuKeHUsAMHU U aedopmanusiMu. OcoO0eHHOCTH pas-
BUTHSI OCAJKH B IECUYAHO-TIIMHUCTBIX TPYHTaX U TPEIIMHOBATBIX TOPHBIX IIO-
poJax.

1-5

Metonbl pacyéra 0CagoK COOPYKEHUM MPU OJHOPOJHOM M HEOJHOPOIHOM
ocHoBaHuu. [loHsTHE 00 OIHOMEPHOM (KOMIIPECCUOHHOM), NBYX- U TPEX-
MepHOM cxxaTuu. Metoa pacuéra ocanok mno llneitxepy - [lompmuny u H.A.
LprroBuuy. Meroz nocinoiHoro cymmupoBanusi. Cxembl pacuéra 0cajokK JiH-
HEeIHO-71e(pOpPMUPYEMOTO TPOCTPAHCTBA U JUHEHHO-AEPOPMUPYEMOTO CIIOS
KOHEYHOM TOJIIIUHBI. Y CIIOBUS MPUMEHEHUSI TAKMX CXEM B MPAKTUKE pacué-
TOB.

1-5

Pacu€r ocanku BOIOHACBHIIIEHHBIX NIMHUCTBIX TPYHTOB IO BpeMEHU. Teopus
(GUIBTPAIIMOHHONW KOHCOJIMJIAIIMKA B OJHOMEpHOH 3amave (Mojaens Tepraru —
['epcenBaHOBa). YU€T Ha4aIbHOI'O TPAJUEHTA U TIOI3YYECTH CKeJleTa TPyHTa
(monens ®nopuna — [{pIToBHYA).

1-5




[IpyHUMIIManbHbBIE MO3UIMU pacyéTa YCTOMYHMBOCTH TOPHBIX MOPOJ Kak OC-
HOBaHUA U Cpelpl coopykeHHs. OCHOBHbBIE 3aBUCHUMOCTH JJI ONPENEICHUs
HaIpsKEHUN Ha HAKJIOHHBIX Iutomaakax. [loHaTrHe O TIIaBHBIX HAMPSIKEHUSIX
U TJIaBHBIX IUIOIIAJKaX. YTOJ OTKJIOHEHHUS. AHaIWTU4Yeckue U rpadoaHaiu-
TUYECKUE METOJbl ONPENEIIEHNUS MaKCUMAJIbHOIO yrjla OTKJIoHeHus. Kpyr
HanpsbkeHud Mopa. YpaBHEHUs PENeabHOr0 COCTOSIHUA ISl OPOJ C Tpe-
HUEM, TPEHUEM U CHEIUIEHUEM U TOJBKO CO CHEIUICHUEM.

[TonsiTvie 0 30HAX TPEAEIBHOTO paBHOBECHs (IIACTUYECKUX nedopmanuii).
Metonsl pacuéra riryOMHBI 30H MPEAEbHOTO paBHOBecUs. BrIBOJ 3aBHCHMO-
CTEW Al ONpeeNCHHsI BETMYMHBI COBEPIICHHO 0€3-0MacHOro u pacyéTHOro
naBiieHUd. NHXeHepHbIe METO/Ibl pacyéTa YCTOMYMBOCTH OCHOBaHUU COOPY-
skeHuid. OCHOBHBIE MPEJCTABICHUSI O TEOPUHU TIPEACIIbHOrO paBHOBecus. Pac-
4YET YCTOWYMBOCTH OCHOBAHUS 110 TEOPUHU MPEAETHLHOM MPOUYHOCTH.

1-5

OcHOBHBIE TIOJIOKEHUSI pacyéTa YCTOMYUBOCTH CKJIOHOB M OTKOCOB. OlieHKa
YCTOMUYMBOCTH OJHOPOJIHBIX OTKOCOB U CKJIIOHOB, CIIOKEHHBIX:

a) TPELIMHOBATHIMU TOPHBIMU MTOPOJ1aMU;0) HECBA3HBIMU IPYHTAMH;

B) TJIMHUCTBIMU IPYHTaMH, 00J1aJal0IIMMU TPEHUEM U CIETUIEHUEM, UTOJIBKO
CLEIUICHUEM.

1-5

IpuHOMNBI pacyéTa HEOAHOPOAHBIX OTKOCOB. ['MNoTe3a KpUBOJIMHEHHON
MOBEPXHOCTH CKOJBKEHHsI. YUET 0COOCHHOCTEH MH)KEHEPHO- T'€0JIOTHYECKO-
IO CTPOEHUS CKIIOHA MM OTKOCA HA TOJOKEHUE MOBEPXHOCTH CKOJIBKEHHUS:
OcJIabJIEHHbIE KOHTaKThl TPYHTOB, MYJbJ000pa3HOE 3ajieraHue TPYHTOB,
HAJIMYUe TUIACTUYHBIX TPYHTOB B HU K- HEW 4acTH OTKOCOB. BiusHue ruapo-
CTaTUYCCKOI'0 U THAPOAMHAMHYC CKOT'O OAaBJICHUA HA yCTOfI‘-IPIBOCTL CKJIOHOB
U OTKOCOB.

OneHka ycTOMYMBOCTH TOPHBIX MOPOJ B FOpHBIX BhIpaboTkax. Kpu- tepum
YCTOMYMBOI'O ¥ HEYCTOMYHMBOIO COCTOSIHUMM NOPHBIX IIOPOJ B IIOA3EMHBIX BbI-
paboTkax. Y4€T MPUPOIHBIX W TOPHO- IKCIUTYaTAlIMOHHBIX (DAaKTOPOB TPHU
pacuére mpeeIbHOTO COCTOSIHUS MOPO/T B TIOJA3EMHBIX BbIpaboTKax. Biusaue
[JIyOUHBI NPOXOJIKH TOPHBIX BBIPAOOTOK HA UX YCTOWYMBOCTH. PoJjib TEKTO-
HUYECKHUX HAIPSKEHUH MPU OLEHKE YCTOMYMBOCTH IOJI3EMHBIX COOPYKEHUM.

1-5

Hroro
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3anaHusi 10151 CAMOCTOAITEJIbHOW PadoThl CTY/IEHTOB

Bonpocsl 111 caMOCTOATEIbHOT0 U3YUYeHUs (3aaHU5A)

Bcero
JacoB

Y4yeoHO-
MEeTOANYecKoe
odecrmeyeHue

1

2

3

OcCHOBHBIE TEOPETHUECKHE TOJIOKEHMsI pacu€ra HampspkeHuid. [lonsTne o
HaIpPsODKEHUU. Y CIIOBUS IIPUMEHEHUS TEOPUU YIIPYTOCTH K pacy€Ty yCTOMYU-
BOCTH TOPHBIX MOPOJ U TPYHTOB. Moienb JTHHEeHO-1ehopMUpyEeMOi Cpebl.
3akoH ['yka. CpaBHUTENbHAS OLIEHKA CPElbl TEOPUU YIPYTOCTH U CPEABI ME-
XaHUKH TOPHBIX MOPOJ ¥ TPYHTOB. 3aKOH YIUIOTHEHUS TUCIIEPCHBIX TPYHTOB.

9

1-5

[TonsiTHe O TUIOCKOW M TIPOCTPAHCTBEHHOU (00BEMHOIN) 3a/auax pacmpeene-
Husl HanpspkeHui. Cuctema auddepeHnnanbHbIX YpaBHEHUN paBHOBECUS B
IUIOCKOM 3ajjaue paclpeneiacHus HanpsokeHui. [Ipumepsl pemenns niockon
U MIPOCTPAHCTBEHHOM 3aJad paclpe/leieHs] HallpsSDKEHUM B NPaKTUKE pac-
4€TOB KOHKPETHBIX

COOPYKEHHI.

1-5

TeopeTtnyueckue 3amayu paclpeleseHus HanpsokeHud. Pacuér
HaIpsOKEHUN OT JCHCTBUS BEPTUKAIBHOM COCPEOTOYCHHOW CHIIbI(3ama4ya
byccunecka). Pacuér HanpskeHul OT JEMCTBUS Harpy3KH,
pacnpenenéHHoi mo O6eckoHeyHOU mpsiMoi (3amada dnamana).M300apel u
SIIOPBI PACTIPEECIICHUS HAPSKEHNAN.

1-5




OCOOCHHOCTH paclpe/ielieHUsT HANpsHKEHUH o]l THOKAM U JKECTKUM JICH-
TOYHBIMU (hPyHAaAMEHTaMU (TIJIOCKas 3a7a4a).

1-5

CpaBHuTENbHAS OLIEHKA PACIpeAeIeHHs HAIPSDKEHUH B IUIOCKOM U po-
CTPaHCTBEHHOM 3aja4ax. MeTol yIJIOBBIX TOYEK.

1-5

DKCrepUMEHTAIbHBIE HCCIIEeIOBAaHUS PACIpe/ieiICHUs HANPSKSHHMA

B OCHOBaHUU COOpYKeHUH. V3yueHue BIUSHUSA KECTKOCTH CIOEB B TOJIIE
MOpOJ U TPYHTOB Ha XapaKTep pacHpeleseHUs CKUMAIOLIUX HaIpsHKEHUH.
B3aumHoe BnusiHuE COOpYKEHUH B 3aBUCHMOCTH OT BPEMEHH HX BO3ZCH-
CTBUS M YCJIOBHI 3KCILTyaTallUu.

BnusiHue WH)KEHEPHO-T€OJIOrMYECKOr0 CTPOEHUS M THJIPOreOJOTHYECKHX
YCIIOBUH Ha pacrpesielieHue HapsHKeHUH OT COOCTBEHHOTO Beca MOPHBIX MO-
pol U TpPyHTOB. l3MeHeHue THIPOJMHAMHYECKHUX YCIOBUH Kak (akTop
TpaHcGopMaly HapsHKEHHO- 1eOPMUPYEMOTO COCTOSIHUS TOPHBIX MOPOJT
U TPYHTOB.

1-5

Bnusiaue 3arny0nenns (yHIaMEHTOB Ha XapakKTep paclpeieieHus
HaAIPsDKEHUN B OCHOBAaHUM COOPYXXCHMM. bpicTpas m MeJUIeHHas 3aMeHa Beca
BBIHYTOH IIOPOJBI U3 KOTJIOBaHA BECOM coopyxkeHus. Mcmonb3oBaHue oc-
HOBHBIX IIOJIOKCHUH  pACIpENCICHUM  HaNpsKeHWM B MH)KEHEPHO-
re0JIOTHYECKON MTPAKTHUKE.

1-5

OCHOBHBIE TOJIOKEHUS MPOEKTUPOBAHUS COOPYKEHUH IO IMPEEIbHBIM CO-
ctosgHusIM. [loHsITHE O MpenenbHOM COCTOSHUU KOHCTPYKIMHU. OnpeneneHue
IPUHLIUIIOB pacy€Ta YCTOWYMBOCTU COOPYXKEHHM B 3aBUCUMOCTU OT THUIIOB
TOPHBIX NOpPOJ U IpyHTOB. [loHATHE OMEpBOM M BTOPOM KPUTHUYECKOM J1aB-
JICHUH, pacY€THOE CONPOTUBIICHUE IPYHTOB Hecymiero cios. IIpoexruposa-
HHUe coopyxenuid o |l mpenensHOMY cocTosiHuIO (TI0 Medopmanusim). Duzu-
YECKUE MPEJICTABIEHUS O PA3BUTUHU OCAJIOK HA CTAIMH JIMHEWHOW U HEJIUHEH-
HOM CBSI3M MEXIy HampspkeHusMHu U JnedopManusMu. OCOOEHHOCTH pa3BU-
THS OCaJKU B NECYAHO-TJIMHUCTBIX TPYHTAX U TPEUIMHOBATBHIX TOPHBIX MOPO-
Jax.

Metoabl pacuéra 0caJoK COOPYKEHUU IpPH OAHOPOJHOM M HEOJHOPOIAHOM
ocHoBanuu. I[loHsATHE 00 OIHOMEPHOM (KOMIIPECCHOHHOM), JBYX- U TPEX-
MEpHOM cxaTuu. Merop pacuéra ocanok no llneiixepy - [Honpmmny u H.A.
[{erroBuay. Metos nocinoiHoro cymMmmupoBanus. Cxembl pacuéra 0caJoK Jiu-
HelHO- 1e()OpMUPYEMOT0 IIPOCTPAHCTBA U JIMHEHHO-/1€(hOPMUPYEMOTO CIIOS
KOHEYHOM TOJIIMHBI. YCIOBHS NPHUMEHEHHUS TaKHX CXEM B IPAKTUKE pac-
4ETOB.

1-5

Pacu€r ocanku BOIOHACHIIECHHBIX TNIMHUCTBIX TPYHTOB 110 BpeMeHH. Teo-
pust GUIBTPALMOHHONW KOHCONMJAIMK B OJJHOMEpPHOH 3aaue (Moaenb Tep-
naru — ['epcenBaHOBa). Y4ET HAUaNbHOTO IPaJMEHTa U MOJI3YYECTH CKeleTa
rpyHra (moaens dnopuna — L{piToBuya).

[TpyHIMIIMAIBHBIE NTO3ULUN PAacY€Ta YCTOMYMBOCTH TOPHBIX IIOPOJ

KaK OCHOBAaHMS U cpelibl coopykeHus. OCHOBHBIE 3aBUCUMOCTH ISl OIIpEiE-
JICHUS] HAIPSDKEHUH Ha HAKJIOHHBIX Ilomaakax. [loHsTue o riaBHBIX Hamps-
KEHMAX M TJIaBHBIX IUIOIMIAJKaX. YTOJI OTKJIOHEHUS. AHAJIUTHYECKUE U Tpa-
(doaHaTUTHUECKHE METOJIbl ONPEEICHNUS MAaKCUMaIbHOTO yria OTKIOHEHUS.
Kpyr Hanpsokennit Mopa. YpaBHEHMsI IPEAEIBHOTO COCTOSHUA IS TIOPOJ, €
TPEHHEM, TPEHHEM U CHEIUICHHEM U TOJIbKO CO CHEIUICHUEM.

1-5

[TonaTne 0 30HaX MHpPEJENBLHOrO paBHOBECHS (IIACTUYECKUX Jie-
dbopmartuit). Metoasr pacuéra riryOMHBI 30H TIPEIETBLHOTO paBHOBE-CHs. BbI-
BOJI 3aBHCHMOCTEH JJIs OIpe/IesIeHUs] BEIMYMHBI COBEP-ILIEHHO 0€30I1acCHOTO U
pac4y€THOro naBieHu. MHKeHepHbIe METO- bl pacuy€ra yCTOWYMBOCTH OCHO-
BaHU coopyxkeHHil. OCHOBHBIE NMPEACTABIECHUSA O TEOPUU NPEAEIBLHOTO PaB-
HoBecHs. Pacuér yCcTOWYMBOCTH OCHOBAHHUS 10 TEOPHUH NPENEIBHON MPOYHO-
CTH.




OCHOBHBIE TIOJIOKEHHS pacdéTa YCTOMYMBOCTH CKIIOHOB U OTKOCOB. 8 1-5
OreHka YCTOHYHMBOCTH OJHOPOTHBIX OTKOCOB M CKJIOHOB, CIIO’KEHHBIX:

a) TPEUIMHOBATHIMHI TOPHBIMH TIOPOJIaMU;

0) HECBSA3HBIMU IPYHTaMU;

B) MNIMHUCTBIMU TPYHTAaMH, 00JIaJafOIIMMH TPEHUEM U CLICTUICHUEM,H TOJIBKO
CIICTITICHUEM.

[TpuHuMnBl pacuéra HEOJHOPOJHBIX OTKOCOB. I'Mmoreza KpuBOJMHEHHON mo-| 8 1-5
BEPXHOCTH CKOJIBXKEHHUS. YU€T 0COOEHHOCTEH HHKEHEP- HO-TE€OJOTHYECKOTO
CTPOCHMS CKJIOHAa WJIM OTKOCA Ha IOJOXKEHUE IOBEPXHOCTH CKOJIBKEHUS:
ocialleHHble KOHTaKThl TPYHTOB, MYJIbI000pa3HOE 3ajleraHue IPYHTOB, HaJIU-
YU IMJIACTUYHBIX I'PYHTOB B HIWKHEN 9acTH OTKOCOB. Bimsanue ruapoCTaTH4C-
CKOTO M T'MIPOJUMHAMHYECKOIO JAaBJICHHS Ha yCTOMYMBOCTH CKJIOHOB M OTKO-
COB.

OreHka ycTOMYMBOCTH FOPHBIX OPOJ B TOPHBIX BbIpaboTKax. Kpurepun 10 1-5
YCTOMYHMBOIO U HEYCTOMYMBOIO COCTOSIHMM FOPHBIXIIOPOJ, B IOA3EMHBIX BbIpa-
00TKax. YUET NPUPOTHBIX U TOPHO- IKCILTyaTaIIHOHHBIX (DAaKTOPOB MPH pacué-
T€ MPeAEIbHOI0 COCTOSHUS OPOJL B IIOJ3E€MHbIX BbIpaboTKax. BinusHue riy-
OMHBI ITPO- XOJKU TOPHBIX BEIPAOOTOK HA MX YCTOHYMBOCTH. Poiib TEeKTOHMYE-
CKUX HaIIPSDKEHUH IIPU OLIEHKE YCTOMYMBOCTHU IOA3EMHBIX COOPYKECHHM.

HUroro 136

PacuetHo-rpadgmyeckasi padora He npeaycMOTPeHa Y4eOHbIM NPOLEeCcCOM
KypcoBas paGora He npegycMOTpeHa y4eOHBIM MPOLECCOM
KypcoBoii npoekT He npexycMOTpeHa y4eOHbIM MPOLeccoM

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanuzauuu yuyeOHOro mMarepuajia Kypca MCIOIb3yIOTCs pa3iuHble 00pa3oBaTelbHbIE
TEXHOJIOTHH, CIIOCOOCTBYIOLINE CO3JaHUI0 aTMOC(EpPbl CBOOOJHOW M TBOPUECKOM IUCKYCCHM Kak
MEXJly IIpernoaaBaTesieM U CTy/IeHTaMU, TaK U B CTyJeHYecKol rpynme. Llenpio npu 3Tom sBiseTcs
BbIpa0OTKa y CTY/IEHTOB HaBBIKOB U KOMIETEHIIMM, IMO3BOJISIONIMX CAMOCTOSITEIbHO BECTU HCCIIE-
JIOBAaTEJIbCKYI0 U HAYYHO-IIPAKTUYECKYIO padoTy.

AynuTOpHBIE 3aHATHS IPOBOJATCS B BUJE JIEKIUH ¢ ucnonb3oBanueM [IK n kommnberoTepHO-
ro MPOEKTOpa, MPAaKTUYECKUX 3aHATHH, ¢ ucnonb3oBanueM [IK npu nposenenun pacderos. Camo-
cToATeNnbHas paboTa CTYAEHTOB NMPOBOJUTCS IMOJ PYKOBOJCTBOM IIpErojaBaTeieil, ¢ oKazaHueM
KOHCYJIbTAllMi ¥ MMOMOIIM NPU MOATOTOBKE, BBINOJIHEHUH IOMAIIHUX 3aJaHHMH.

[TpakTHueckasi MOATrOTOBKA MPH peaau3aly y4yeOHON AMCUMIUIMHBI OpPraHU3yeTcs MyTeM
NPOBE/ICHUS IPAKTUYECKUX 3aHATUH, IPeIyCMaTPUBAIOLINX ydyacTHe 00y4YaroMUXCsl B BBIITOJTHEHUN
OTJICNIbHBIXAJIEMEHTOB Pa0OT, CBSI3aHHBIX C OyayIeil nmpodeccHoHaTbHON AeSTENbHOCTBIO.

[TpakTHueckasi MOArOTOBKA TaKKe BKJIKOYAET B ce€0s 3aHATUS JIEKLIHOHHOTO TUIIA, KOTOPbIE
IpelycCMaTpUBAIOT Iepenavy yueOHol mHpopManuu oOydarommmcs, HeoOX0UMON JUIsl TIoCaeny-
IOILIETO BBI- MOJIHEHUS pa0boT, CBSI3aHHBIX C OyAyIeld MpodeCcCHOHAIBHOMN e TEIbHOCTHIO.

®oHJ OLEHOYHBIX CPEeACTB
@OH/ OLEHOYHBIX CPEJCTB MO TUCHMILIMHE 00eCHeunBaeT MPOBEPKY OCBOCHUS IJIaHUPYE-
MBIX pe3yabTaToB 00y4YeHHs (KOMIETEHIMH U UX WHAMKATOPOB) MOCPEACTBOM MEPONPHUATHH TEKY-
HIero, pyoe- HOro ¥ MPOMEXYTOYHOTO KOHTPOJISI IO TUCIUIUINHE.
CBs13p MeXy (popMUPYEMBIMU KOMITETEHIIMAMU M (OpPMaMU KOHTPOJISL UX OCBOEHHS Ipej-
CTaBJieHa B cleayroueil Tadiuue:

Ne | HanmenoBanwue kouTponu- | Koj M HanMeHoBaHMEMHAMKATOPa HanmenoBanue
/11 | pyeMBIX pa3/iesioB (TEMBbI) JOCTHKCHHST KOMIIETCHIUH OLICHOYHOT'0O CPE/ICTBA
10 cemecTp BxoaHO# KOHTpOIB
1 BxonHoi KOHTPOJIb Bormpocs! BXogHOT0

KOHTPOJIsI (IMCBMEHHO)

ATrecranus pa3zienoB, TEKYIIUH KOHTPOJb yCIIEBAEMOCTH

2 Ocuogubie Teopernueckue | 3-I1K-1, V-TIK-1, B-TIK-1,
MTOJIOKCHUSIPACIETA 3-I1K-2, V-IIK-2, B-TIK-2, Kn.1




HaIpsHKEHUH. 3-I1K-8, V-IIK-8, B-IIK-8

3 OkcnepumenTanbhbie uc- | 3-11K-1, V-T1K-1, B-TIK-1,
CJIEIOBaHUS 3-I1K-2, V-I1K-2, B-TIK-2, K2
3-I1K-8, V-IIK-8, B-T1K-8

HpOMe)KYTO‘{HaH aTrrecranus

4  PBauer 3-1IK-1, V-TIK-1, B-TIK-1, Bormpocs! k 3auery
3-I1K-2, Y-IIK-2, B-T1K-2,
3-I1K-8, V-IIK-8, B-I1K-8

11 cemectp

ATTecTanus pa3enoB, TEKYIIHH KOHTPOJIb YCIEBAEMOCTH

5 OCHOBHBIE ITOJIOKEHUS 3-T1K-1, V-IIK-1, B-I1IK-1,

IpOEKTHpOBanus coopyxe- | 3-I1K-2, V-IIK-2, B-TIK-2, K3
HUH. 3-T11K-8, V-IIK-8, B-I1K-8
[TpomexxyTodHast aTTeCTaIUs
6 [Dx3amen 3-1IK-1, V-1IK-1, B-I1K-1, Bomnpocsl k 3x3ameny
3-11K-2, V-IIK-2, B-TIK-2, (MTUCBEMEHHO)

3-I1K-8, Y-IIK-8, B-T1K-8

BXO,Z[HOI71 KOHTPOJIb IPpCAHA3HAYCH AJIs1 BBISABJICHUS HpO6€HOB B 3HAaHHUAX CTYACHTOB U I'0O-
TOB- HOCTHU HUX K IOJIYYCHHUIO HOBBIX 3HAHUH. OHCHO‘IHBIG CpeacTBa AJjis1 BXOJHOT'O KOHTPOJIA IPCa-
CTaBJIAIOT CO- OOH BOIIPOCHI, KOTOPBIC 3aA0OTCA CTYACHTAM B YCTHOfI/HHCBMeHHOﬁ (bopMe.

Ilepeuens 6onpocoe 6x00H020 KOHMPONA
1.CtpouTenbHas MEXaHHKa Kak Hayka
. OCHOBHBIE 331241 CTPOUTEIbHON MEXAHUKHU.
. Pacu€rHas cxema COOpyKEHHM.
Knaccugukarus pacu€THBIX CXeM COOPYKEHHH.
[{enb KHUHEMATUYECKOTO aHAJIN3a COOPYKEHUIH.
. CteneHb cBOOO/BI U CBSI3U.
Omnpenenenue cTerneHu cBoOO bl COOPYKEHUH.
. [Ipocreiimme criocoObl 06pa3oBaHus IIOCKUX F€OMETPHUECKU HEU3-MEHSEMbIX CUCTEM.
. IIonsATHE O CTaTUYECKH ONMPEACIUMBIX PaMax.
10. [loHsiTHE O CTATUYECKU OMPEAECTUMBIX OATTKaX.
11. MeToapl pacuéra CTaTHYECKH ONPEIEINMBIX CUCTEM.
12. Pacuér MHOTOIPOJIETHBIX CTATUYECKHU OIPEIEIUMBIX OAJIOK.
13. TlonsTHe o hepme.
14. CriocoObI omnpesieNieHns yCHIIMKA B CTEPKHSIX pepM (Crocod BeIpE3aHHs Y3II0B,
CITOCOOMOMEHTHOM TOYKH, CITIOCOO TTPOEKITHHA).
15. IlonsaTHe 0 TPEXIIAPHUPHBIX apKaX.
16. OmpeneneHne ONOPHBIX peakuil B TPEXIIAPHUPHON apKe.
17. Omnpenenenne ycuianii B CeUeHUAX TPEXIIAPHUPHOI apku (OIpeielieHue n3ru-
0aroIMMXMOMEHTOB, IIONIEPEUHBIX CUJI, TPOIOJIBHBIX CHIT).
18. Bo3moxHast paboTa BHYTPEHHUX CHUII.
19. OcHoBHas popMya A ONpeieNieHHsI IepeMeLeHni B CTep)KHEBBIX cucTeMax (popmyna Mopa).
20. Ompenenenre NepeMeIIeHni B 6akax U paMax.
21. Onpenenenue nepeMeIieHuii B pepme.
22. IToHsTHE O CTATUYECKU HEOIPEAECIUMBIX CUCTEMAX.
23. CBolicTBa CTATHYECKU HEOIPEAEINMBIX CUCTEM.
24. CTtenieHb CTaTUYECKH HEOIPENETHUMbBIX CUCTEM.
25. MeToJibl pacyéTta CTaTUYECKH HEONIPEAEIUMBIX cucTeM. 26. OCHOBHAs CUCTEMa METO/A CHIL.
27. KanoHMYecKue ypaBHEHHS METO/1a CHII.
28. Berunciienne KodQPUIMEeHTOB KaHOHUIECKUX YPAaBHEHHIA METOA CHIL.
29. CpoiicTBa K03(pPHUIIMEHTOB KAHOHUYECKUX YpaBHEHUI METO/Ia CHII.

30. [TocTpoenue 3m0p BHYTPEHHUX CHJI B paMax Mpu pacy€ére X METOJOM CHCTEM.
31.

© 00 ~NODUOTAWN



BO]’[pOCLI JIA aTTeCTallui pa3jie’ioB.

Ka.1

. 3aJ1aul MEXaHUKHU TPYHTOB.

. UTo Ha3bIBaeTCs OCHOBaHUEM?

. UTo Ha3bIBaeTCs OCHOBaHUEM?

. Urto takoe rpyHT?

. I3 wero coctout rpyHt?

. CBs13u MEXy 4acTULIAMHU.

. Knnaccuduxkanus mno kpymaocru.

. Buzibl rpyHTOBOM BOJBI.

Ku.2.

1. B xkakoM Bujie COAepIKaTcs CBSI3M.

2. OcHOBHBIE (PU3HUECKHE XapaKTEPUCTHKH IPYHTOB: YAEIbHBIN BEC;, INIOTHOCTH, BIAXKHOCTB,
NOPHU-CTOCTh, KOAPPHUIUEHT NOPUCTOCTU U JIP.

. Kak BBIMIAIUT KOMIpecCHOHHast KpuBasi?

. @opMynupOBKa 3aKOHA C)KUMAEMOCTH.

. Koapunment cxnmaemoctu 1 K03 (HUIUMEHT OTHOCUTENBHON CKMMAEMOCTH.

. 3aKkoHbI ['yKa B IIaBHBIX HOPMAJIbHBIX HAIPSKCHUSX.

. Koappumnment 60xoBoro naBieHus.

. IIpuGopsI 11 UCIIBITAaHUS TPYHTOB HA CKUMAEMOCTb.

. 3axoH [lapcu.

10. 3akon KynoHa.

Ka.3.

1. OcHoBHbIE TEOPETUUECKUE MTOJIOKEHUSI pacuéTa HaIPsHKEHUH.

2. IloHsiTHE O MJIOCKOM M MPOCTPaHCTBEHHOM (00BbEMHOM) 3a/1a4ax paclpeieleHus HalpsHKEHUH.
3. TeopeTnueckue 3a1a4u pacrpeesIeHUs HapsHDKEHUI.

4. OcoOEHHOCTH pacIipeIeNIeHHsI HAPSHKEHUN 0] THOKUM U JKECTKUM JICHTOUYHBIMU (yH/Ia-
MeHTaMHU(IUTOCKas 3aa4a).

5. paBHUTEJIbHAS OLIEHKA paclpe/ieeHus HallPsKEHUH B IJI0CKOM M IPOCTPaHCTBEHHOM 3a/1auax.
Me-ToJ1 yriIOBBIX TOYEK.

6. DxcnepuMeHTaIbHbIE UCCIIEI0OBAaHUS paCIIpeIesIeHUs HAIIPSDKEHU B OCHOBAaHUU COOPYKEHHH.
7. BnusiHuEe HHKEHEPHO-TEOJIOTHIECKOTO CTPOCHHUS U TUAPOTEOJIOrHYECKIX YCIOBUI Ha pacipe-
JieNIeHUEeHATTPSKEHU OT COOCTBEHHOTO Beca TOPHBIX MTOPOJT U

TPYHTOB.

8. Biusinue 3army0ienus GyHIaMEHTOB Ha XapaKTep pacrpeiesieHus] HallpsDKEHUH B OCHOBAaHUN
COOpPY-KEHHUI.

CONOOT A~ WN P
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Bonpocsl BLIXOAHOTO KOHTPOJIS (3a4eT)
. 3a71aui MEXaHUKU IPYHTOB.
. UTo Ha3bIBaeTCs OCHOBaHUEM?
. UTo Ha3bIBaeTCs OCHOBaHUEM?
. Urto takoe rpyHT?
. I3 wero cocrout rpyHT?
. CBA3M MEXy YacTULIAMH.
. Knnaccuduxanus mo kpymnaoctu.
. Buzibl rpyHTOBOM BOJBI.
. B xakoM BHJIe cosiepKaTcs CBA3H.
10. OcHOBHBIE HU3NUECKUE XAPAKTEPUCTUKN TPYHTOB: yIEIBHBINA BEC;, INIOTHOCTH, BIIAYKHOCTb,
MOPU-CTOCTh, KO (ULIMEHT MOPUCTOCTHU U JIP.
11. Kak BBIMISIUT KOMIIPECCUOHHAS KpUBasi?
12. ®opmynupoBKa 3aKOHA C)KUMAEMOCTH.
13. Koappunuent cxxumaeMoctu 1 K03HGUIIMEHT OTHOCUTEIBHON CKUMAEMOCTH.
14. 3akons! ['yka B rJ1aBHBIX HOPMaJIbHBIX HAIPSXKEHUSX.
15. Koo dumeHT OOKOBOTO aBICHHUS.
16. ITpuGops! 1 UCTIBITAHUS TPYHTOB Ha CKMMAaEMOCTb.
17. 3akon [Hapcu.
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18. 3akon Kynona.

19. IlpuGop nns onpenenenus C.

20. I'paduxu ciBura A MECUaHbIX U TTUHUCTBIX TPYHTOB.

21. bokoBoe HarpsKEHUE B MACCUBE TPYHTa OT COOCTBEHHOTO Beca.

22. BepTukanabHble HAMPsDKEHUSI B MACCUBE TPYHTA OT COOCTBEHHOT'O BEca.
23. Dniopsl pacupeesieHus BEPTUKAIBHOTO HAMPSHKEHHUS MHOTOCIIOWHOTO OCHOBAHUSI.
24. OCHOBHBIC MTOJOXKEHUS TCOPHH YIIPYTOCTH.

25. OCHOBHBIE MOJIOKEHUS TEOPUH JTMHEIHO-AePOPMUPYEMOrO Tea.

26. Pacnipenenenue HanpsKeHUE OT IEHCTBUSL COCPEIOTOUYCHHON CPE/Ibl.
27. Pacnipenenienue HanpsHKEHUE OT JIEHCTBUS PaBHOMEPHO paciipesie-
JICHHOMHArpys3KHu.

28. BnusiHMe NIMPUHBI OJO0CHI HATPYXKEHUS Ha paclpeeseHue Hamps-
YKEHUSI BMACCUBE TPYHTA.

29. Baustnue GopMbl mTaMna Ha pacrpeesieHre HanpsHKeHU B MACCHBE TPYHTA.
30. Inarpamma Mopa.

31. B yem pazuuia mexxay nuarpammamu Mopa u Kynona.

32. 3aBUCHMOCTB OCaJIKa-Harpy3Ka.

33. ®aza nedopMupoBaHHsSI OCHOBAHUSI.

34. TlepBbIe ¥ BTOPBIE KPUTHUYECKHE HATPY3KH.

35. Pa3Butue obsiacteld npeeIbHOT0 paBHOBECHS.2

36. Uto Takoe ymnpyroe sipo?

37. Metoa KpyTrIOMMWINHIPUYEKCUX TTOBEPXHOCTEH CKOIBKEHHUS.

38. ®opmyna HecyIiel crmocoOHOCTH OCHOBAHMS.

39. mxeHepHble 3aja4l TEOPUU MPEAECTHHOTO PABHOBECHS.

40. Kakumu METOIaMU pacCUUTHIBAETCS OCAJIKa TPYHTA.

41. Meto MOCIIOIHOTO CYMMHUPOBaHUS

Bonpochbl BBIXOHOI0 KOHTPOJISI (AK3aMeH)
1. OcHOBHbIE TEOPETUUECKHE TOJIOKEHUS pacuéTa HapsyKEeHUI.
2. IloHsiTHE O MJIOCKOM M MPOCTPAaHCTBEHHOM (00BbEMHON) 3a/1a4ax paclpeeeHUs HaPsKEHHH.
3. TeopeTnueckue 3a1a4u pacrpeesIeHUs HaPsHKEHUI.
4. OcoOeHHOCTH pacipeesieHusl Halps>KeHUH 1Mo TMOKUM U JKECTKUM JICHTOUHBIMH (pyHAa-
MeHTaMH(TTOCKas 3aa4a).
5. CpaBHUTENbHAS OIICHKA pacpeleleHNs] HallpsDKEHUH B IJIOCKON M MPOCTPAaHCTBEHHOM 3a/a-
gax. Me-ToJ yIJIOBBIX TOYEK.
6. DxcnepuMeHTaIbHbIE UCCIIEIOBAaHUS PACIIpEIeIICHUs HANPSHKEHU B OCHOBAaHUU COOPYKEHHI.
7. BnusiHue MH)XEHEPHO-TE€0JIOTMYECKOTO CTPOCHUSI U THIPOTEOJIOTHYECKUX YCIOBHUI Ha pacnpe-
JIeJIEHNEHAIPSHKEHUH OT COOCTBEHHOT'O BECa TOPHBIX MOPOJ U
TPYHTOB.
8. Bimstaue 3armyOneHust pyHIaMEHTOB Ha XapakTep paclpe/elieHHs HapsbKeHU B OCHOBAaHUT
COOp y-KEHHUI.
9. OcHOBHBIE MOJIOKEHUS IPOSKTUPOBAHUS COOPYKEHUH MO TPEAETbHBIM COCTOS-
HusaM. 10.Metosl pacuéra 0caok COOPYKEHHUH MPU OJHOPOTHOM U HEOJHOPOIHOM
ocHoBaHuM. | 1 .Pacuér ocagkn BOJOHACBIIEHHBIX INIMHUCTBIX TPYHTOB 110 BPEMEHH.
12. IIpuHIMnMaIbHbBIE TO3ULIMH PACUETA YCTOMUMBOCTH TOPHBIX ITOPOJ KaK OCHOBAHUS U CPENIbI
COOP y-KECHHUSI.
13.TloHsATHE O 30HAX MPENETBHOrO paBHOBECHS (TUTACTHUECKUX Aedop-
Martuii). 14.OcHOBHBIE ITOJIOKEHUS pacuéTa YCTOHUNBOCTH CKIIOHOB U
OTKOCOB.
15. ITpyHIMIIBI pacy€Ta HEOJHOPOIHBIX OTKOCOB.
16. OneHka ycTOHUYMBOCTH FOPHBIX OPOJ B TOPHBIX BEIPAOOTKAX.



IIkaapl OLIEHKH 00pa30BaTeILHBIX TOCTHKEHUI (3a4eT)

Bbanabi
(uToroBoit
PEUTHHTOBOY
OLICHKH)

Onenka
(0as1 32 oTBeET
HA 3a4eTe)

TpeGoBanus K 3HAHUAM

100-65

«3aUMeHo»-
35 bannos

— OreHKa «3a4TE€HO» €CIM OH MMEEeT 3HaHUs OCHOBHOT'O MaTepH-
aja, ecjay OH MPOYHO YCBOWJI IMPOrPaMMHBIM MaTepual, Mocieno-
BaTEJbHO, YETKO U JIOTMYECKHU CTPOMHO €ro M3jaraeT ero Ha 3aye-
Te, BlIaZiceT HEOOXOAUMBIMU HABBIKAMU M MIPUEMaMH UX BBITIOJIHE-
HUS, YMEET TECHO YBS3bIBATH TEOPUIO C IPAKTUKON

— YueOHble TOCTUKEHUSI B CEMECTPOBBIN MEPUOJT U Pe3yIbTaTaMu
pYOEKHOrO KOHTPOJS JEMOHCTPUPYIOT JOCTATOYHYIO CTENEHb
OBJIaJICHUS IPOTrPAMMHBIM MaTEpUAIIOM.

64-0

«He 3aumeHoy
- 0 bannos

— OueHKka «HE 3a4TEHO» BBICTABIISECTCA CTYIEHTY, KOTOPBIM HE
3HAET 3HAYUTEIBHOM YaCTU IMPOTPAMMHOIO MaTepHUalia, JONMYCKAET
cylecTBeHHbIe omMOKu. Kak mpaBuiio, olieHKa «HE 3a4TEHO» CTa-
BUTCSI CTyJICHTaM, KOTOpPBIE HE MOTYT MPOJODKHTH O00ydeHHe 0e3
JIOTIOJIHUTEJIbHBIX 3aHATUN IO COOTBETCTBYIOLIEH TUCLIUILINHE.

— Y4eOHbIE TOCTUKEHUSI B CEMECTPOBBIN MEPUOI U PE3YJIbTaTaMHu
pPyOSKHOTO KOHTPOJIS JEMOHCTPUPOBAIM HE BBICOKYIO CTEIICHB
OBJIQJICHUS TIPOTPAMMHBIM MaTEpPHaAIOM IO

MUHAMAJIBHOU IJIaHKe.

Illkaybl OLIEHKH 00pa30BaTeIbHBIX 10CTHKeHU I (IK3aMeH)

banner (peit-
TUHTOBOU
OLIEHKH)

OueHka 3K3a-
MeHa (CTaH-
JlapTHas)

TpeOoBaHuUs K 3HAHUSIM

100 - 90

«OMIAUYHO)

OneHka «OTIIMYHO» BBICTABIISIETCS CTYACHTY, €CIM OH INIyOOKO U
IIPOYHO YCBOWJI POrpaMMHBIN MaTepuall, HCYEPIBIBAOILE, T10-
CJIEI0BATEIIBHO, YETKO M JIOTUYECKH CTPOMHO €ro U3JIaraer, yMeeT
TECHO YBSI3bIBaTh TEOPHIO C IPAKTUKOM, CBOOOTHO CIIPABIISETCS C
3aJladyaMM, BOIPOCaMH U IPYTMMH BHJIaMU IPUMEHEHUs 3HaHUH,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUAOU3MEHEHNH 3a]1a-
HUH, HCIIOJIb3YET B OTBETE MaTepuas MOHOrpaduueckoil nurepa-
TYpBl, IPaBUJILHO 00OCHOBBIBAET NMPHHSTOE PELICHHE, BIaJIeeT
Pa3HOCTOPOHHUMU HaBbIKAMH U IIPUEMaMU BBINOJTHEHUSI IPAKTH-
YECKHX 3a/1ad.

89-70

«xopouo»

OHCHKa «XO0pOoImoO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPJ0 3HACT
Marepuajl, rpaMOTHO U I1I0 CYHICCTBY M3JIaracT €ro, HC AO0IyCKasa
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPaBUIBHO
MNPUMCHACT TCOPCTUUCCKHUC ITOJIOKCHUS IPpHU PCIICHUHN ITPAKTHYC-
CKHX BOIIPOCOB M 3aJia4, BJIaJICCT HCO6XO}II/IMBIMI/I HaBBIKaMHU U
InprueMaMi UX BBITIOJIHCHU .

69 -60

«y008671eme0-
DPUMENLHOY

OneHka «yJOBJIETBOPUTEIHLHO» BBICTABIISIETCS CTYACHTY, €CIH OH
HMMEET 3HaHUs TOJIbKO OCHOBHOI'O Marepuaia, HO He YCBOMJI €ro
JeTaNeH, TOMyCKaeT HETOYHOCTH, HEIOCTATOYHO TIPABUIIHHBIC
(hopMyTUPOBKHU, HAPYIIICHUS JIOTHYECKOM MOCIEI0BATEILHOCTH B
W3II0’KEHUHU TIPOrPaMMHOTO MaTepHala, UCTIBITHIBACT 3aTPYIHEHHS
MIPH BBITIOJTHEHUH IPAKTHYECKUX PabOT.




Onenka «HeyI0BIETBOPUTEILHO) BBICTABIISACTCS CTYJCHTY, KOTO-
PBIi HE 3HAET 3HAYUTEIBHOM YaCTU IIPOrpaMMHOI0 MaTepHaa,
JIOMYCKAET CYIIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOIBIIUMHU
3aTpyIHEHHUSIMH BBIMOJIHSACT NpakTuyeckue padbotsl. Kak mpasuio,
OLICHKA «HEYIOBJIECTBOPUTEIBHO» CTABUTCS CTYEHTaM, KOTOPbIE
HE MOT'yT NPOJOJKUTh 00yueHHe 0e3 JOIOIHUTENIbHBIX 3aHATHH
110 COOTBETCTBYIOIEH IUCLHUILINHE.

«He yooae-
MBOPUMENLHO»

160

OueHovHbIe CpeacTBA AJIs1 BXOJHOT0 KOHTPOJISl, TEKYIIer0 KOHTPOJIsl U IPOMEKYyTOYHOMATTeCTa-
UM (AHHOTAIUA)

OrneHOYHBIC CPENCTBA IS BXOJHOTO KOHTPOJIS MPEACTABIISIIOT COOOH BOMPOCHI, KOTOPBIC 3aaI0TCS
CTYJCHTaM B MUCbMEHHOU (opme.

B kadecTBe OILIGHOYHOrO CpEACTBA TEKYIIETO KOHTPOJIS HMCHOJB3YHOTCS MHUCHbMEHHBIM OMpOC,
OTPOC Ha JICKITUSX.

JI71st TpOMEXKyTOUYHOM aTTeCTallUU MPETyCMOTPEHBI TEOPETUUECKUE BOTIPOCHI.

ITo ntoram o6y4yenus BoictaBisercs B 10 cemectpe 3ader, B 11 cemecTpe sk3aMeH.

YyeOHo-MeToan4Yeckoe U HHGOPMALMOHHOE O0ecriedyeHuey4eOHOM TN CIUTIITUHbI
OcnosHas numepamypa:

1. l'eomexanuka : yueOHOe mocodue : B 2 gactsax / 3. B. Kacmapesa, A. A. Kossipes, M. A.
Ho- duc [u ap.]. — Mypmanck : MI'TY, 2016 — Yacts 1 : 'eomexanuka — 2016. — 172 c.
https://e.lanbook.com/reader/book/142614/#4.

2. 'eomexanmka : yaueOHOe mocodue : B 2 gactsax / O. B. Kacmapesin, A. A. Ko3sipes, M. A.
Ho- duc [m np.]. — Mypmanck : MITY, 2016 — Yacte 2 : I'ecomexammka — 2016.
— 320 c. https://e.lanbook.com/reader/book/142615/#1.

3. lllakup3sHOB, P. A. J/lnHAMHUKa B yCTOMYMBOCTH COOPYXKEHUH : yueOHOe mocodue / P. A.
a- kup3suo, ®.P.111akup3sHOB. — Kazanp : KI'ACY, 2013. — 119c.
https://e.lanbook.com/reader/book/157498/#1.

Hononnumenvras aumepamypa

4. boposkos, 0. A. I'eomexanuka : yueOHuk / FO. A. bopoBkoB. — Cankr-IlerepOypr :
Jlanb, 2020. — 356 c. https://e.lanbook.com/reader/book/133896/#1.

5. JlementneB, A. B. Koncnekr neknuii mo aucuumuinae «['eoMexaHukay : yueOHOe MOoCo-
oue / A. B. JlementheB. @ —  KemepoBo : Ky3['TY umenn T.®. Topbauena,
2016. — 129 c. https://e.lanbook.com/reader/book/115111/#4.

MartepuanbHO-TEXHH4YECKOe oOOecnevyeHue y4eOHOH IMCUHMILIUHBI

Tpebosanus Kk ycrosuam pearuzayuu OUCYUNIUHbL:
1) Aynutopus AJsl YTSHUS JISKIHA.
2) KoMIbIOTepHBIi KI1acC, OCHAIICHHBII BCeM HEOOXOIMMBIM ISl IPOBE/ICHHS BCEX BUIOB 3aHSATHH.

Y4eOHO-MeTOoAHYEeCKHEe PEKOMEHAAlUH VI CTYICHTOB
1. Vkazanus 11 IpocayluIMBaHus JIEKIUH
[lepen HayanoMm 3aHATUI BHUMATEIbHO O3HAKOMHTHCS C YU€OHBIM IJIAHOM MPOBEACHUS JIEK-

AN U CHUCKOM PEKOMEHIOBAHHOM JIUTEPATYPBhI.

[Tepen mocemennemM odepeIHON JIEKIIMM OCBEKUTh B MAMSITH OCHOBHBIE KOHIIEIIIAN MPOWICH-
HOT'O
panee matepuana. [loAroToBUTh mMpu HEOOXOAMMOCTH BOIPOCH IpemnoaaBarento. He Hamo oma-

CaThCs, YTO BOIPOCHI MOT'YT OBITH TPOCTHIMH.

Ha nexiuu ocHOBHOE BHUMaHHE CIEAYyeT yISISITh He GopMydaM U MaTEMAaTHYECKUM BBI-
KJIaJKaM, a COJIEP )KaHUIO0 U3y4aeMbIX BOIIPOCOB, OMPEIECICHUSIM U TOCTAHOBKAM 3aj1ad.

B mporecce u3ydeHus JEKIHOHHOTO Kypca HEOOXOAMMO IO BO3MOXXHOCTH 4YacTO BO3Bpa-
IaThCS K OCHOBHBIM TIOHSTHSIM U METOJIaM peIIeHUs 3a7ad (371eCh BO3MOKEH BBIOOPOYHBIA KOH-
TPOJIb 3HAHUH CTYJIEHTOB).

KenaTenbHO MCMONB30BaTh KOHCHEKTHI JIEKIUI, B KOTOPBIX MCIOJB3YETCS MPUHSATAs MPEno-
JaBaTesieM cucTeMa 0003HaYeHHH.


https://e.lanbook.com/reader/book/142614/#4
https://e.lanbook.com/reader/book/142615/#1
https://e.lanbook.com/reader/book/157498/#1
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https://e.lanbook.com/reader/book/115111/#4

Jns Gonee moapoOHOTO M3YydeHHUs Kypca ciefyeT padoTaTh C peKOMEHJOBAHHBIMU JIHTEpa-
TYPHBIMUUCTOYHUKAMU U BHOBb HOSBIISIOIIMMUCS HCTOYHUKAMH.

2. YKa3aHus JUId y4acTusl B MPAKTUUECKUX 3aHATHIX
[lepen mocemeHneM ysICHUTh TEMY IPAKTUYECKOTO 3aHATHS U CAMOCTOATEIBHO U3Y4UTh TEO-

PETHYCCKUC BOIPOCHI.
B KOHIIC 3aHATHA ITPU H€06XOI[I/IMOCTI/I BBIACHUTD Y IPCIOAABATCIIA HCACHBIC BOIIPO-
cbl.OCHOBHEIE PE3YIbTATHI BBIIIOJIHCHUSA pa6OTBI HCO6XOI[I/IMO pacieyararb.

3. CamocTosiTenbHas paboTa CTYICHTOB OOBIYHO CKJIAILIBACTCS M3 HECKOJIBKUX COCTABIISIOIINX
- paboTa ¢ TeKCTaMH: yueOHUKAMH, HCTOPHUYCCKUMH MTEPBOMCTOYHUKAMH, JOTOJHUTEIbHON

JUTEPATypOid, B TOM YHCIIE MaTepHallaMy WHTEPHETA, a TAKXKE MPOPa0O0TKa KOHCIIEKTOB JICKITHIA;

- HaIMCaHue JOKJIaJ0B, pedepaTos;

- MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM;

- NMIOATOTOBKA K 3a4€Ty HEMOCPEACTBEHHO NIEPE HUM.

TakuM 00pa3omM, CaMOCTOSITENIbHAS Pab0Ta CTYEHTOB SBISETCS HEOOXOIUMBIM KOMIIOHCHTOM

MMOo-JIy4CHHA IMOJHOIICHHOI'O BBICHICTO O6pa30BaHI/I$I.

Mertoauyeckue peKoMeHAAlUH IS IpernoaaBaTeJiei
1. Vka3zanus 11 npoBeeHUs JIEKLUH
Ha nepBoif BBOAHOH JeKIuu caenaTh oOmuil 0030p colaepKaHusi Kypca U OTMETUTh HOBBIE

METOJIBI ¥ TOAXO/BI K PEIICHUIO 3aja4, pacCCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYJIECHTOB TpeOo-
BaHUS KadeIpbl,0TBETUTh Ha BOTIPOCHI.

[Tpy MOATOTOBKE K JICKIIMOHHBIM 3aHATUSM HEOOXOIUMO MPOAYyMaTh IIAH €ro MPOBEACHUS,
COJICpKaHUE BCTYMUTEILHONH, OCHOBHOW M 3aKIIOYMTEIBHON YacTH JICKIUU, O3HAKOMHUTHCS C HO-
BUHKaMH y4e0-HOM ¥ METOJMYCCKON JIUTEPATYPhI, YOIUKAIIMSIMU EPUOTUUCCKON MTEYaTH M0 TeMe
JICKOUOHHOI'O 3aHATHUA. Hepeﬂ H3JI0KCHUCM TCKYIICTO JICKIIMOHHOTO MaT€prajia HAlIOMHUTb 00 oc-
HOBHBIX UTOI'aX, JOCTUIHYTBIX Ha NPCAbLAYIIUX JICKIIUAX. C s>roit LCJIBIO 3a1aTb HECKOJILKO BOIIPO-
COB ayAUTOPUHU U OCYHIGCTBI/ITI)BI)I60pO'-IHBII71 KOHTPOJIb 3HAHUA CTYJACHTOB.

B X04€ JICKHUOHHOT'O 3aHATHA IPCIoAaaBaTC/ib OOJDKCH Ha3BaThb TEMY, y‘~I66HI)I€ BOIIPOCHI,
O3HAKOMHUTHb CTYACHTOB C ICPCUHEM OCHOBHOH U )IOHOJ'IHI/ITCJ'H)HOfI JIATEPATYPhI 110 TEME 3aHATHUA.
PackpriBasi conepkanrne y4eOHBIX BOIPOCOB, aKIIEHTUPOBATH BHUMAaHHUE CTY/JICHTOB Ha OCHOBHBIX
KaTCropuigax, sBJICHUAX U IMpoLECCax, 0COOEHHOCTSIX MX IMPOTCKAHUAA. PaCKpBIBaTI) CYHHOCTb U CO-
JepKaHUE Pa3IMYHbIX TOYEK 3PEHUS M HAYYHBIX MOJXO0B K OOBSICHEHUIO T€X WM UHBIX SIBICHUN
¥ TIPOIIECCOB.

Crenyer apryMeHTUPOBAHO OOOCHOBAaTH COOCTBEHHYIO IMO3HIIMIO MO CIHOPHBIM TE€OpEeTHYE-
ckuM Bompocam. [IpuBoauTe npumepsl. 3afaBaTh MO XOAY HM3JI0XKEHHS JIEKIIMOHHOIO MaTepuaia
PUTOPHUYCCKUEC BOIIPOCHEI U CaAMOMY J1aBaThb HAa HUX OTBCT. 39T10 CHOCO6CTByeT AKTUBU3aIlluu MBICIIU-
TEJILHOU ACATCIBbHOCTUCTYACHTOB, IOBBIIICHUIO X BHUMAaHWA U UHTCPECA K MaTCpUualy JCKIOHUU, €€
conepkanuto. llpernomaBarens MOMKEH PYKOBOAUTH paObOTOW CTYAEHTOB IO KOHCHEKTHPOBAHHIO
JIEKIIMOHHOTO MaTepHalia, MoA4epKuBaTh HEOOXOAUMOCTh OTPaKEHHS B KOHCIIEKTaX OCHOBHBIX TO-
JIOKEHUH M3ydaeMol TeMbI, 0cO00 BBIIETISS, KATETOPUATBHBIN ammapar. B 3akIo4nTensHON YacTu
JIEKIIUU HEOOXOAMMO C(HOPMYIHUPOBATH OOIIIME BBIBOBI 10 TEME, PACKPHIBAIOIINE COACPKAHIE BCEX
BOIPOCOB, MOCTABIEHHBIX B JEeKIUU. OOBSBUTH TUIaH OYEPEIHOTO MPAKTHUECKOTO 3aHSTHS, JATh
KpaTKue€ pEKOMCHIAIUN I10 IMOATOTOBKE CTYACHTOB K 3aHATHIO. OHpe)IeJ'H/ITB MECTO U BpEMA KOH-
CyJIbTaluU CTYACHTaM, IMOXKCJIABIINM BBICTYIINTH HA 3aHATHUHN C TOKJIadaMHu U peq)epaTaMI/I.

Ha mocnenuneit nexiuu yaenuTs Bpems uisi 0030pa Hanbosee BaXXHBIX MOJIOKEHUI, pacCMOT-
PEHHEBIX B KYypCC.

2. Yxa3zaHus Ul IPOBEACHHSI TPAKTUIECKUX 3aHITHI. YeTKO 0003HAUUTh TEMY 3aHSTHS.

O6CYJII/ITI) OCHOBHBIC ITOHATHUS, CBA3aHHBIC C TEMOM IMPAKTUICCKUX 3aHSATHH.
B mponecce pecHud 3a1a4 BECTH JUCKYCCHUIO CO CTYACHTAMHU O IMPABUJIIBHOCTU IMPUMCHCHUA

TCOPCTUUCCKHUX 3HAHUI.



OTMmeuath CTYICHTOB, HanbO0JIee aKTUBHO YYACTBYIOIINX B PEIICHUH 33]1a4.
B koH1e npakTuyeckux paboT 3a7aTh ayAUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOATENBHOM pabOTHI CTYIEHTOB

[To ycmoTpeHuto npenojasarens 3aJaHue Ha CaMOCTOATENbHYIO paboTy MOKET ObITh MHIAMBH-
TyaJIbHBIM WA (PPOHTAIIEHBIM.

[Tpu ncnonb30BaHUM WHAMBHUIYAIBHBIX 3aJJaHU TPeOOBATh OT CTY/EHTA MUCHMEHHBIM OTYET O
MpojIeTIaHHOM paboTe.

[Tpu mpumeHeHUn (QPOHTANBHBIX 33JaHUN BECTH KOJIJICKTUBHBIE OOCYXACHUS CO CTYJCHTAMH
OCHOBHBIX TEOPETUUYECKUX TOJIOKEHUH.

C uenbio KOHTPOJISl KauecTBa BBIMOJIHEHUS CAMOCTOSITENIbHOM paboThl TpeOOBaTh MHIWBUIY-
aJIbHBIE OTYETHI (IOMYCTUMO BMECTO MUCbMEHHOI'O OTYETA MPUMEHSATh WHIUBUAYAIbHbIE KOHTPOJIb-

HBIE BOTIPOCHI).

[TporpamMma cocrtaBiena B coorBercTBuu ¢ TpedoBanusmu OC HUAY MUDU no ciennans-
HocTH 08.05.01 «CTpouTenbCTBO YHUKAIBHBIX 3JJaHUN U COOPYKEHUW» M YICOHBIM IJJaHAaM OCHOBHOM
00pa30BaTeNbHON MPOrpamMMBbl.

Pabouyto mporpamMmy cocTaBui 4 / . I.T.H., mpodeccop 3emistHCKui A.A.
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[Tporpamma ono6pena Ha 3acemanuu YMKC 08.05.01 «CTpouTeIhCTBO YHHKAIBHBIX 3JIaHUN U
COOPYKEHHUI»

[Ipeacenarens yueOHO-METOAMYECKOU KOMUCCHUH ¢ —,45-7 Menannu B.M.



