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1. Heau u 3a1a4n 0CBOEHUS TUCHUILIUHBI (MO1YJIs1)
LlenstMu OCBOCHUSI UCIUTUIHHEI SBIISIOTCS:
¢dopmupoBaHre 06a30BbIX OOIIEKYJIBTYPHBIX U MPOPECCHOHATBHBIX KOMIETEHIIUH, HEOOXOAUMBIX IS

pemieHusl 3aaad, COOTBETCTBYIOIIMX IPO(GECCHOHANBHON AEATENbHOCTH CIENUANNCTa, paboTaromero Io

CIELUATBHOCT CTPOMTENBCTBO YHUKAIBHBIX 3[JaHUNA U COOPYKEHHH, B 00JacTu oOecreyeHHus MPOYHOCTH,

’KECTKOCTH ¥ YCTOMYMBOCTH TPH IPOCKTUPOBAHUH IIEMEHTOB CTPOUTEIBHBIX KOHCTPYKITHH.

3aa4aMy OCBOCHHS JUCLIUIUINHBI SBJIIOTCS:

— U3Y4YCHUE TCOPETUYECKUX U DKCIIEPUMEHTAIIbHBIX OCHOB COIIPOTUBIICHUS MaTEpUAJIOB;

- IOCTH)KEHUE YMEHHs COCTABIIATh PACUETHYIO CXEMY DJIEMEHTa C YY4€TOM YCIOBHUH €ro paboThl MpH
BOCIIPUATUHU BHEIIHUX HArpy30K U BO3JEHCTBU;

— (opMHUpPOBaHME HABBIKOB PEIEHHS MPAKTUYECKUX 3a/7ad Ha MPOBEPKY MPOYHOCTH, KECTKOCTH U
YCTOMYHUBOCTH 3JIEMEHTOB KOHCTPYKIIUH.

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00Y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMUMCHOBAHUC

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

KOMIICTCHIIUHU HHJUKaTOpa JOCTUXKCHUA JUCHHUIIIINHE, 066CH6‘-II/IB3,IOIHI/I€ JOCTHXXCHHUC
KOMITETCHIIH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHus OITOII
OIIK-1 Cnocoben pemars|(OIIK-1.2 Onpenenenue|3naer
NPUKJIaHbIC 3a7a4M|XapakTepUCTUK  (PU3MYECKOTO|XapaKTePUCTUKH  (U3MYECKUX  IIPOIIECCOB,
CTPOHUTEIBHON OTpaciy,|mporecca XapaKTepHBIX U 3a7ad MEXaHHKH TBEPIOTO
UCIIONIB3YyS ~ TEOpUIO0  M|(SIBJICHUS),XapaKTepHOro s |neOpMHUPYEeMOro Teia
METOAB! (hYHIAMEHTAIBHBIX|0OBEKTOB  MPOQecCHOHATBHON |yMeeT
HayK NEATENIPHOCTH,  HAa  OCHOBE|ONpPENENSATh MEXaHHYECKHE XapaKTCPHCTHKH
TEOPETHUECKOTO MaTepuaJioB HAa  OCHOBE  JKCICPUMEHTA,
(9KCIEpHUMEHTAIBHOTO) OIPEIETIATh PACYETHBIM ITyTEM XapaKTEPHCTHKH
UCCIIEJOBAHUS HaNPsHKEHHO-IE(POPMHUPOBAHHOTO COCTOSHUS

BJ1ajieeT HABBIKAMM

METOAaMU M cnocodamMH  ONpenAeieHus
ocHOBHBIX xapakrtepuctuk H/IC tBepnoro tena
TEOPETUUYECKUM U SKCIIEPUMEHTAIILHBIM ITyTEM




OIIK-1 CnocobeHn pemarh
MPUKIIaHbIE 3aJ1a4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOpHUIO n
METObl (pyHIAMEHTAIBHBIX

HayK

OIIK-1.4 [IpencraBnenue
0a30BBIX JUTSL
npodecCHOHATbHON chepnr
duznueckux IIPOLIECCOB
(s1BIICHMIN) B BU/JIC
MaTeMaTH4eCKOro(ux)
ypaBHeHUsA(11), obocHOBaHUE
TPaHUYHBIX M HAYaJIbHBIX
YCJIOBUM

3HaeT

OCHOBHBIE COOTHOILIEHUS TEOpUU pacyeTa
CTEP’KHEBBIX 2JIEMEHTOB Ha MPOCTEUIINE BUIbI
negopmanuii  (pacTsKeHHe-CKaTHe, HU3THO,
KPYYCHHE )H CIOXKHYIO JIehopMariuio;
OCHOBHBIE YpaBHEHHS U DPE3yJIbTaThl pacyera
CTEep)KHEH 10 JeOpPMHUPOBAHHOW  CXEMe,
0a30BbIE€ COOTHOIICHUS TEOPUU YIPYTOCTH,
IJIACTUYHOCTH U MOJI3YUECTH.

yMmeer

COCTaBJISITh ~ MAaTEMAaTUYECKUE  YPABHEHMS,
OMKCHIBAIOIIUE COCTOSIHUE YIPYIOro CTEP KHS
IpA  pa3IMYHBIX  BUAAX  BO3JCHCTBUIA;
YCTaHaBIMBAaTh M OOOCHOBBIBaTb I'PAHUYHBIE
YCIJIOBUS Ha KOHTYpE

TBEPAOrO Tela U  HayallbHble  YCJIOBHUS
MPOIIECCOB HArpyKeHUs-1e(HOPMUPOBAHHSL.
BJIa/leeT HABbIKAMU

METOJJaMU MaTEMaTHYECKOI0 MOJEINPOBAHUS
OpyU  peleHuH 3a7ad O  HaIpsHKEHHO-
ne(OpMHPOBAHHOM  COCTOSTHUHM  YIPYTOTO
CTEPIKHS B PA3IMYHBIX YCIIOBUSAX HATY)KCHHUSI

OIIK-1 Cnocoben pemarb

HPUKJIa/IHbIE 3a7jauu
CTPOUTEIILHON oTpaciu,
UCIONB3Ysl  TEOpUI0 U

METOJIBI (PyHIAMEHTAIBHBIX
HayK

OIIK-1.5 Beibop nns peeHus
3a1a4 npodeccruoHaIbHON
JeSITeTbHOCTH
(byHIIaMEeHTaTBHBIX 3aKOHOB,
OTIHCBHIBAIOIIINX M3y4aeMbIi
IPOLIECC WIIU SIBIICHHE

3HaeT
dbyHaaMeHTalbHble  3aKOHBl  (QU3MKM U
MEXaHUKH, JIeKallue B OCHOBE pacueTa
HanpsKEHHO-1e(OPMUPOBAHHOTO  COCTOSTHUS
TBEPJIOTrO TeIa

ymeeT

IPUMEHSTh (yHIaMEHTalbHblE (DU3UUYECKHE
3akoHb! pu onrcanuu HJIC nedopmupyemoro
TBEP/OTro Teja (CTep>KHEBOTO 3JIEMEHTA)
BJIajieeT HABBIKAMM

HaBBIKAMHU HCIIONB30BaHUS (yHIaMEHTAIBHBIX
3aKOHOB, OMMCHIBAIOIIUX MTPOLECCHI U SIBICHUS,
B IIEJIIX pacyera CTEP)KHEBBIX 3JIEMEHTOB Ha
IIPOYHOCTB, JKECTKOCTh U YyCTOMYNBOCTh




OIIK-1 CnocoGen pemarth

MPUKIIaHbIE 3aa4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOpHUIO u

MeToAbl (yHIaMEHTaIbHbIX
HayK

OIIK-1.7 Pemienne ypaBHEHUH,
OTTHCHIBAIOIITUX OCHOBHBIC
dbuznveckue MIPOIIECCHI, c
MIPUMEHEHHEM METOJI0B
JIMHEMHOM anreopsl u
MaTEMaTHUYECKOI0 aHaJIn3a

3HaeT

OCHOBBI (P PepeHIINATBHOTO U HHTETPATHHOTO
WCUYUCIICHUS, Teopun auddepeHIrnaIbHbIX
YpaBHEHHMI B YAaCTHBIX NMPOU3BOAHBIX, METObI
JUHEHHOM anreOphl

TSt peLeHHs JMHEHHBIX cHCTEM
areOpandecKrx ypaBHEHHH.

ymeeT

Pemate MaTemaTruueckue YpaBHCHHA MU HX
CUCTEMBI, OIIKMCBIBAIOIIHME OCHOBHBIC ITPOLIECCHI

U SBJCHUSA MEXaHUKH JAeHOopMUPYEeMOTo
TBEPAOIO TeEJla, C IPUMEHEHUEM METOOB
JAMHEHHOW anreOpbl W MaTeMaTUYEeCKOTO
aHaJIn3a.
BJIaJieeT HABBIKAMH
MaTEeMAaTHYECKUM  alllapaToM  JIMHEHHOU
anreOppl M MaTEMaTH4YEeCKOro aHalu3a Uit
pelieHus 3a/1a4 OIpeAETICHUSs HJIC
nehopMUPYEeMOro TBEPIOTO Tea.
OIIK-11 Cnoco6en|OIIK-11.1 DopMyIupoBaHUE(3HAET
OCYIIECTBIIAITh IIOCTAHOBKY|Lenel, mocTtaHoBKa  3aAauu|OCHOBBI METONOJIOTMHM MPOBEACHUSI HayUHBIX
U pelieHne Hay4HO-|HccaenoBaHus UCCIIEJOBAaHUI c IIPUMEHEHUEM
TEXHUUYECKUX 3aj1a4 MaTeMaTHYECKOro MOJEIUPOBAHUA B OOJIACTH
CTPOUTEIIBHOM OTpaciIy, MEXaHUKH J1e(OpMUPYEMOT0 TBEPIOTO Tella
BBITNOJIHATH ymeer
9KCIIEPUMEHTAJIbHBIE copMynHUpOBaTh LEIM W HAMETUTh 33Ja4M
UCCIICJOBAHUS u UCCIIEJIOBAHUS HaNpPsSKEHHO-
MaTeMaTHYECKOe N1e(OpPMUPOBAHHOTO COCTOSIHUS U IPOYHOCTH
MOJIEIMPOBaHHUE, KOHCTPYKUMH NP  pPELIEHUU  HaydHOo-
AHAJIN3UPOBATh 170.¢ TEXHUUYECKUX 33/1a4 B CTPOUTEIBHON OTPACIIH.
pe3yJIbTaThl, OCYLIECTBIISThH BJIaJieeT HABbIKAMH
OpPraHM3al1I0 BBIOJIHEHUS IPAKTUYECKMMHM HaBbIKAMH B  IIOCTaHOBKE
Hay4YHBIX HCCIIE0BaHUN HCCIIEIOBATENILCKUX  337ad 10  OILIEHKE
IPOYHOCTH 2JIEMEHTOB CTPOUTEINIBHBIX
KOHCTPYKIHUH
OIIK-11 Cnoco0en|OIIK-11.13  ®opmynnpoBaHue|3HAET
OCYILECTBIISAITh IIOCTAHOBKY|BBIBOJIOB IO Pe3yJbTaTaM|TEOPETUYECKYI0 U 3KCIEPUMEHTAbHYI0 0a3y,
U pelieHne Hay4HO-|HCCIIEA0OBaHUSA HE00X0IMMYO0 AJ1 POPMYIUPOBKH BBIBOJIOB O
TEXHUUYECKUX 3a1a4 pe3ysibTaTaM MCCIeJOBaHus B 001aCTH pacyeTra
CTPOUTEIILHOM OTpaciy, CTPOMUTENBbHBIX KOHCTPYKIIMM
BBITOJIHATH ymeer
SKCIIEPUMEHTAJIbHBIE ¢bopMynupoBaTh BBIBOJBI 10 pe3yjbTaTaMm
VCCIIEIOBAHMUS u HCCIIEIOBaHMs, ONHpasiCb Ha TEOPETUKO-
MaTeMaTH4eCcKoe SKCIIEPUMEHTAJIbHBIE JOCTH)KEHHUS HAyKH O
MOJIETMPOBaHHUE, COIIPOTHUBIICHUH MaTepUasos, Teopun
aHAIN3UPOBATh ux YIPYTOCTH, TUIACTUYHOCTH U MOJI3YyYECTH.
pE3yJbTaThl, OCYILIECTBIISTH BJIaJieeT HABBIKAMH

OpraHu3alri0 BBIITOJHCHUSA
HAayYHBIX I/ICCJ'IG,ILOBaHI/Iﬁ

HaBBIKAMHU 00paOOTKM W aHAM3a PE3yJIbTaTOB
Hay4YHbIX HCCJIEJOBAHMM C  TOJy4YE€HUEM
IMPaKTUYCCKH 3HAYUMBIX BBIBOJI0OB u
PEKOMEH Al




OIIK-11 Cnoco6en|OIIK-11.6 CocraBneHue(3naer

OCYIIECTBIISATh TIOCTAHOBKY|MaTeMaTHUECKOM MO/IEJIV [OCHOBHBIE TPUHIHUITBL MOCTPOCHHUS
U pelieHue HAy4YHO-|HCCIelyeMoro nporecca|MaTeMaTHUYECKUX Moenei pacuera
TEXHUYECKUX 3aau|(sSBICHUN) KOHCTPYKLIIMHA Ha TNPOYHOCTh, MKECTKOCTb U
CTPOUTENBLHOM OTpaciy, YCTOHYHBOCTH

BBITIOJIHATH ymeeT

JKCIIEPUMEHTAIbHBIE co37aBaThb MaTeMaTHYeCKHEe MOJENd pacyeTa
UCCIICIOBAHHUS " AJIEMEHTOB CTPOMUTEIBHBIX KOHCTPYKIHHA C
MaTeMaTH4eCcKoe NpPUMEHEHHEM  anmapata  CONpPOTHBIICHHUS
MOJIeJIUpPOBaHHUE, MaTepuasIoB U TEOPUU YIPYTOCTH
aHAM3UPOBAThH ux BJ1ajieeT HABBIKAMHM

pe3yJbTaThl, OCYIIECTBIIAThH HABbIKAMHU pEILICHUS WHXKEHEPHBIX 3a/ad Ha
OpPraHU3aIlMI0  BBITIOJHEHUS OCHOBE TEOPETHYECKUX HCCIECJOBAHUN U
HAyYHBIX HCCIEA0BaHUN MaTeMaTHYeCKUX Mojeneit

OIIK-2 Cnoco6en nonnmats|OITK-2.1 Bri6op|3naer

TPUHIUITBL paboThI|MHPOPMALIMOHHBIX  PECYPCOB,|UCTOUHUKU HAYYHO-TEXHHYECKOU
COBPEMEHHBIX COJIep KaIInX peneBaHTHYIO|MH(OPMALIUK, OTEYECTBEHHOTO U 3apyOeKHOTO
UH(POPMAIIMOHHBIX uHbOpMaIMIO O  3aJaHHOM|ombITa B 00JacTH pacdera DJIEMEHTOB
TEXHOJIOTHI U HCTIOIb30BATh|00HEKTE KOHCTPYKIIMH Ha MPOYHOCTh, >KECTKOCTh H
UX JUIS pemIeHus 3ajad YCTOMYUBOCTh

npodeccuoHanbHOM yMmeet

JeSITeTbHOCTH MOJIb30BAaThCSl MH(POPMALIMOHHBIMH PECYPCaMH,

B TOM 4YHUCJIE OJJICKTPOHHBIMHU, IJI1 IIOMCKa,
aHaJlu3a W MCHOJb30BaHUS HHPOpMALMU B
OpeIMEeTHOM o00nacTd, BBIABIATH B Macce
HAy4YHO-TEXHUUYECKOI HH(OpMaIlU MaTepHaIbl
N0 NPOQUII0 HHKEHEPHOH MesITeIbHOCTH B

obnactu IPOEKTUPOBAHUSA  3JaHUU U
COOPYKEHUU

BJIaJleeT HABbIKAMU

YMEHHEM OCYUIECTBIISATH coop U

cHUCTeMaTu3aIuio HHPOPMAIIMOHHBIX PECYPCOB
, TMOJArOTaBIMBATh MCXOJHBIC HaHHBIC IS
pacyera KOHCTPYKTHUBHBIX 3JIEMEHTOB 3/1aHUH U
COOPYKEHMH Ha pa3JInYHbIC BUbI BO3ACHCTBUI




OIIK-3 Cnoco6eH|OIIK-3.1 Onucanue OCHOBHBIX|3HaeT
OpUHUMATh  pelleHus  B|cBeleHUHl 00 o0bekrax  u|mpodecCHOHATBHYIO TEPMUHOIOTHIO B 0071aCTH
npogeccuoHaIbHON nporeccax MpodecCHOHATBHON|HAYKHU O CONPOTUBIEHUN MAaTEPUAIOB U TEOPUU
NEATENIBHOCTH,  HUCIIOJNIb3Ys|AEATEIbHOCTH IIOCPEACTBOM [YIIPYTOCTH,  XapaKTEPU3YIOLIYI0  OCHOBHBIE
TEOpPETUYECKHE OCHOBBI, |UCIIOJIb30BaHUS 00BEKTHI U IPOLIECCHI, pACCMAaTPHUBAEMBIE B ITUX
HOPMaTUBHO-TIPAaBOBYIO npodeccuoHaIbLHON JUCLUILINHAX
0a3y, NPaKTHYECKUH OIBIT|TEPMUHOIOIUN yMmeer
KaIllUTaIbHOI'O OIKCHIBATH OCHOBHBIE CBEIEHUS 00 OO0BEKTAaX
CTPOMTENBCTBA, a TakKkKe pacuera Ha  NPOYHOCTb, IKECTKOCTb U
3HaHUSI O COBPEMEHHOM YCTOMUUBOCTB C OMOILBIO PO ECCHOHATBHON
YPOBHE €r0 pa3BUTHS TEPMHUHOJIOTUU
BJ1ajieeT HABBIKAMM
YMEHHEM TPUMEHATh  HPOPECCHOHATHHYIO
TEPMUHOJIOTHIO TPU TPOBEICHUU PACUYETHO-
NPOCKTUPOBOYHBIX ~ PabOT ¥ HAYyYHBIX
UCCJIIOBAaHUI B TEOPETUUECKON U MHKEHEPHO-
IIPAKTUYECKOU AESITEIBHOCTU
OIIK-6 Crnoco6en |OIIK-6.17 CocraBneHue|3Haer
OCYILECTBIISATh u[pacyéTHOM  CcXeMbl  3/aHHUS|{TEOPETUUYECKHE OCHOBBI COBPEMEHHBIX METOIOB
OpraHU30BbIBATh (coopyxeHnusi), onpeAeieHuE|pacueTa 30aHUM U COOPYKEHHH C Y4YETOM
pa3paboTKy IPOEKTOB|ycloBHii ~ pabOThl  3JIEMEHTa|CBOMCTB MaT€pHaJIOB U YCIOBUHM HAarpyKeHUs
3JaHUM U COOPYKEHHMH C|CTPOMUTEIBHBIX KOHCTPYKL UM [ymeeT
Y4E€TOM  HKOHOMHYECKHUX,|[IPY  BOCHPUATUM  BHEIIHUX|COCTABIATH pacyeTHble CXEMBI
IKOJIOTMYECKUX U|Harpy3ox KOHCTPYKTUBHBIX  JJIEMEHTOB  3JlaHUH WU

COLMAJIBHBIX TPEeOOBaHUI U
TpeboBaHMil 0E30I1aCHOCTH,

crocobeH BBIIIOJIHATh
TEXHUKO-  AKOHOMHUYECKOE
000CHOBaHHE  MPOEKTHBIX
peLIeHu i 31aHUN 51
COOPYKEHHM, OCYLIECTBIISITH
TEXHUYECKYIO  DKCIEPTHU3Y
MPOEKTOB M aBTOPCKHM

HaJ30p 32 UX COONTIOJICHUEM

COOPYKEHHH C y4eTOM YyCIOBHUI UX paboOThl U
XapakTepa BO3JACUCTBUS
BJIa/IeeT HABbIKAMU

HaBBIKAMM  COCTaBJICHHS  MaT€MaTHYECKHUX
pacyeTHBIX Mozenen JJIEMEHTOB
IIPOCKTUPYEMBIX ~ KOHCTPYKIMH 3JaHUA W
COOPYXKEHUM




OIIK-6 Cnocoben
OCYIIECTBIISATh u
OpraHU30BBIBATH

pa3paboTKy MIPOEKTOB
3MaHUA U COOPYXKEHUU C
Y4E€TOM  DKOHOMHUYECKUX,
JKOJIOTHUECKUX U

COLMAIbHBIX TpeOOBaHUI U
TpeOOBaHUil 0E€3011aCHOCTH,

crocobeH BBIIIOJIHATH
TEXHUKO- 3KOHOMHYECKOE
000CHOBaHHE  MPOEKTHBIX
peLeHui 31aHUM u
COOPYKEHHI, OCYILIECTBIIATh
TEXHUYECKYI0  JIKCIEPTU3Y
IIPOEKTOB M aBTOPCKUMU

HA/130p 32 UX COOII0ICHIEM

OIIK-6.18 OueHka MpOYHOCTH,
KECTKOCTU U YCTOWYMBOCTHU
JJIEMEHTa CTPOMTEIBHBIX
KOHCTPYKLUH, B T4 c

UCIOJIb30BAHUEM  IPHUKIIATHOTO
MIPOrpaMMHOTO 00ecreueHus

3HaeT
TCOPCTUUCCKHUC OCHOBBI )51 COBpPCMCHHBIC
MCTOJBI pacdu€Ta Ha MPOYHOCTH M KECTKOCTH

AJIIEMEHTOB KOHCTPYKLMH, B TOM YHCIE C
IIPUMEHEHHUEM amIapaTa TEOpUU YIPYTOCTH, a
TaKXKe peaTM3alui0 3TUX METOJOB Ha 0ase
IPUKJIJHOTO IPOrPaMMHOI0 00ecTedeHus
yMeer

UCII0JIb30BAaTh METO/IbI COIIPOTHBIICHUS
MaTEpUaJIOB, TECOPUU YIIPYTOCTH, TUIACTUYHOCTH
Y [I0JI3Yy4YECTH MPU PEILICHUH TPUKIAIHBIX 3a/1a4

pac4dcTa 3JICMCHTOB KOHCTPYKHI/Iﬁ Ha
MMPOYHOCTD, KCCTKOCTb U yCTOfI‘II/IBOCTL, B TOM
YHUCJIC C IIPUMEHCHUEM MMPUKIAAHBIX

CHEUAIN3UPOBAHHBIX ITPOrPaMM
BJIaJieeT HABBIKAMU

HABbIKAMU PACUETOB 3JIEMEHTOB CTPOUTEIBHBIX
KOHCTPYKLIMH Ha IPOYHOCTb, IKECTKOCTb U
YCTOMYMBOCTh Ha OCHOBE HCIOJIb30BaHUS
METOJI0B COIPOTUBIICHUS MAaTEPUAJIOB U TEOPUU
YOPYTOCTH, IUIACTUYHOCTH U TOJN3YYECTH MpU
IIPOEKTUPOBAHUH 3JaHUH U COOPYKEHUM

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM NIPOrpaMMBbl
Hannas aucuuiuiMHa (MoAyib) BkItodeHa B biok «Aucuunnunsl, Mmoaynn» b1.0.14.03 ocHoBHOI

npodeccuoHanbHOM  00pa30oBaTEeNbHON MPOrpPaMMBbI

08.05.01 CrpouTenbCTBO YHUKAIbHBIX 30aHUNA U

COOPYKEHHI U OTHOCUTCS K 00s3aTeIbHOM YacTH y4eOHOTO TUIaHa.

Ne eiects R — Koj 1 HauMeHOBaHKME HHIAMKATOpa
/o PEAMICCTBYIOIHE JCTL JIOCTHIKEHHST KOMIIETCHIIMH

1 |ousuxa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -

1.5, YK-1.6

2 |Ctpoutenbubie MaTtepuansl. YacTs 1 OIIK-3.4, OIIK-3.14, OIIK-3.15

3 |HUmxenepHas rpaduka OIIK-3.7, OIIK-4.7

4 |Mudopmanuorsbie TexHoNOrHH OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK -

PMALHORHRIC TEXHOIO 2.4, OTIK-2.5, OTIK-2.7, OTIK-1.7




duzuka

3HATh (PU3HUYECKUE SBJICHUS U 3aKOHbBI, OTHOCAIIME K MEXaHUKe 1e(hOpMHUpPYyEeMOro TBEPIOTo Tea
YMETh UCIIOJIB30BATh 3aKOHBI (PU3UKH MPHU PEIICHUH 33/1a4 MEXaHUKU TBEPJIOTO Tela
BJIa/IETh OCHOBAMHU Hay4YHOTO MOAX0/1a K SBJICHUSAM U MpolieccaM MaTepuaibHOro MUpa

CrpourensHblie MaTepuansl. Yacts 1.

3HaTh OCHOBHBIE CBOMCTBA CTPOUTEIIBHBIX MAaTCPUAIOB, UCITIOJIB3YEMBIX JJIA HECYHIUX KOHCTPYKHHI;'I

YMCTb IPUMCHATH 3HAHUA O CBOMCTBaX MaTCpHraJIOB IIpH BBI60pe X MCXaAHUYCCKUX XaPAKTCPUCTUK JIA
pacdCTOB HA ITPOYHOCTD.
BJIaJACTh OCHOBAMHU MECXaHHYCCKHNX HUCIBITAaHUI MaTCcpHraJioB B JIa60paT0pHLIX YCIOBUSX.

WnxenepHas rpaduka

3HATh MPABUJIA BBIIIOJHEHUS YEPTEKEH U rpauKoB;
YMETb CTPOUTH PACUETHBIE CXEMBI, SMOPHI U TpadUKHU.

HNHpopMannoHHbIE TEXHOJIOTHH

3HaTh OCHOBHBIE OHATHS HH(OPMATUKH, COBPEMEHHBIE CPEACTBA BRIYMCIUTEIbHON TEXHUKH;

YMEThb peulaTb CHCTEMbl JIMHEWHBIX anreOpanyecKux YypaBHEHUN C MNPUMEHEHHEM IpPOTrpaMMHO-
BBIYMCIIUTEIIBHBIX CPEICTB;
BJIQJICTh HABBIKAMH PELICHUS MHKEHEPHBIX 33]1a4 C [IOMOLIBIO IPUKIIAHBIX ITPOrPaMM.

Ne Mocie S — Kon v HanMeHoBaHMe HHIMKATOpa
n/n AYIOIIHE HCH JOCTH)KEHUS! KOMITETEeHLIUU
OIIK-3.1, OIIK-5.7, OIIK-5.9, OIIK -
1 [MexaHuka rpyHTOB

5.10, OIIK-6.20

CTpOI/ITeJ'IbHaH MCXaHHKa

OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
1.6, OIIK-1.7, OIIK-1.10, OIIK-2.6,
OIIK-3.1, OIIK-6.17, OIIK-6.18,
OIIK-6.19, OIIK-11.1, OIIK-11.6,
OIIK-11.7, OIIK-11.13, OIIK-11.14

OcHoBaHus U QyH/IaMEHTBI

[IKC-2.3, TIKC-2.4, TIKC-2.5, TIKC-
3.1, ITKC-3.2, [IKC-3.3, [IKC-3.4

KoHcTpykunu 3 nepesa n miacTMacc

OIIK-3.10, OIIK-3.11, OIIK-3.14,
OIIK-4.7, OIIK-6.5, OIIK-6.8, OIIK-
6.10, OIIK-6.15, OIIK-6.17, OIIK-
6.18

5

TeOpI/IH pacuceTa Ha AUHAMHUYCCKUC U celicMUYeCcKre BO3ACHCTBUSI

IIKC-5.1, TIKC-5.2, TIKC-5.3, TIKC-
5.4, IKC-5.5

6

Hay‘lHO'I/ICCHCI[OBaTeJ'IBCKaH pa60Ta

[IKC-5.1, TIKC-5.2, TIKC-5.3, IIKC-
5.4, [IKC-5.5

4. O0beM AUCHUIUIMHBI (MOIYJIS) B 3a4eTHBIX €AUHUIAX C YKA3aHHEM KOJHYECTBa aKaJeMHYeCKHX
YacoB, BbIJAEJEHHBbIX HA KOHTAKTHYI0 padoTy o0yyalummxcsi ¢ npenogasaresieM (Mo BUAAM Yy4eOHBIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacel Ha
o Bcero

Bun yue6HoM paboThI MIPAKTUYECKYIO

Hacos MOJITOTOBK 3 4
y
KonTakTHas padora 160 64 96
Jlexnmonneie 3ausatus (JIek) 64 0 32 32
Jlaboparopusie 3ansatus (J1ad) 8 0 4 4
[pakTuueckue 3austus (Ip) 88 0 28 60
Muast kouTakTHasi padoTa, B TOM YHCJIe: 2,1 1,05 1,05




KOHCYJIBTAILlMH 110 KYpPCOBOH paboTe (IpoeKTy), 16 0.8 0.8
KOHTPOJBHBIM padotam (PI'P) ' ' '
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4eTa,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI 1,6 0,8 0,8
(mpoexkTa); cnaya KOHTpoNbHBIX padot (PI'P))
KOHTaKTHasi padoTa Ha aTTeCTalHIO B CECCUIO 05 0.95 0.95
(KOHCYNBTAINS TIepe/T SK3aMEHOM U cada ' ' '
Yacpl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositesibHast padora (CP) 160,8 69,4 91,4
O0umas Tpy10eMKOCTh JUCHUIITUHBI (MOTYJIs1)
yacel:| 360 144 216
3a4YeTHbIE eIMHULIBI: 10 4 6
5. Conep:kaHue MUCHMIUIMHBI (MOXYJisl), CTPYKTYPHMPOBaHHOE IO pa3xejaM (TeMaMm) ¢ yKa3aHHeM
OTBEIEHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUYeCKUX YACOB U BU/I0B Y4EOHbIX 3aHATHI
5.1. TemaTuueckuii MiaH JUCLHUILIMHBL (MOJTYJIs)
KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
AHAUKATOD
3 13 JIP B a
Ne Paznens! quCTIUTITHHEL g JICKIH CP cero, JIOCTHKCHH
(5} gac.
O W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MpaKTH- MpaKTH- MpaKTH- KOMIICTCHI
BCETO YECKYIO BCETO YECKYHO BCETO YECKYIO un
HOAro- HOAro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 pa3saen. OcHOBHBIE NOHATHS,
TUIIOTE3bI U IIPUHIIUIIBI
COIPOTHUBIICHUSI MAaTEPUAIIOB
OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
OCHOBHBIE TIOHSTHS, TUIIOTE3bI 6.17,
1.1. |y npuHOUOB conpoTuBIcHus| 3 | 2 35| 55 OIIK-
MaTepuaaoB 6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13
2. |2 pasgen. LienTpansHoe
pacTsHKEHUE-CKATUE CTEPKHS




2.1.

Yeunus W HanpsOKEHUs  IIpU
LIEHTPaJIbHOM COKaTUH-
pacTsHKEHUH

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

2.2.

MexaHn4yecKkue XapaKTepUCTUKHU
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

2.3.

Pacuersl Ha mNpPOYHOCTH IIPHU
PaCTAKECHUU-CXKATUH.

2,5

4,5

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13,
OIIK-1.7




2.4.

CraTuuecku  HeollpeaeTuMble
3aJaud  IpU  PACTSDKEHUM U
CHKaTHH

6,9

11,9

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

3 paznen. 'eomerpuueckue
XapaKTEPUCTUKU MOTIEPEUHBIX
CEYEHUN

3.1.

OcHOBHbIE MOHSATUSL.
I'eomeTpuueckue
XapaKTEPUCTUKU MIPOCTBIX

¢buryp.

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIlIK-
11.6,
OIlIK-
11.13

3.2.

I'eomerpuueckue
XapaKTEePUCTUKHU COCTaBHBIX
ceueHnn

3,5

7,5

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

4 paznen. OCHOBBI TEOPUU
HaIpPsKEHHBIX COCTOSIHUI




4.1.

Buapl Hanps>KEHHBIX COCTOSHUIM.

JInueiinoe
COCTOSIHHE.

HaIIPsAXKCHHOC

OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

4.2.

IInockoe
COCTOSIHHE

HaIIPAXKCHHOC

OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

4.3.

I'paduueckoe
IIJIOCKOTO
COCTOSIHUSI.

MNpeaACTaBJICHUC
HAIPs?KCHHOT' O

OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13




44.

O0BeMHOE
COCTOSIHUE

HaIPSHKEHHOE

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

4.5.

Teopun nmpoyHoOCTH.

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

4.6.

YUCTBIN CIBUT

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIlIK-
6.17,
OIlIK-
6.18,
OIlIK-
11.1,
OIlIK-
11.6,
OIlIK-
11.13

5 paznen. Kpyuenue crepxxHs




5.1.

Kpydenue crepxHs Kpyrioro u
KOJIBLICBOT'O CEYCHUM

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

5.2.

Kpyuenue CTEp>KHEMN
HEKPYIJIOrO CEUYEHUs

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

5.3.

CBobonHOE Kpy4eHue
TOHKOCTEHHBIX CTEPKHEH.

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

6 pa3gen. [lnockuit u3rud
MIPSIMOJIMHENHOTO CTEPIKHS




6.1.

VYceunus npu mI0CKoM u3rude

16

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

6.2.

Yucterii wu3ru6. HopmanbHbie
HaIpsDKEHUs IPU U3ruode

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIlIK-
11.13

6.3.

[Tonepeunsiit u3ruo.
KacarenbHble HanpsokeHUS OpHU
uzruoe.

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13




6.4.

I'naBubIE

HalpsDKEHUsT  IIpU

nmonepeyHoM u3rube. Pacyer
TOHKOCTEHHBIX CEUEHUI.

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

6.5.

[lepemenienuss npu  IUIOCKOM

n3rude

14

27

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

7 pa3nen. MHas KkoHTaKTHas

pabota

7.1.

WNHuas xoHTakTHas paboTa

1,6

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

8 pasnen. Konrpons




8.1.

3a4er ¢ OLEHKOMH.

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

9 paznen. CnoxHoe
COTPOTHUBIICHUE

HpHMOHHHCﬁHOFO CTCPIKHA

9.1.

Kocoit u mpocTpaHCTBEHHBIM

n3ruo

4.4

10,4

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

9.2.

Bueuentpennoe
pacTsKeHUe

CXXaTuec-

16

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13




9.3.

CoBMeCTHOE JIEUCTBUE U3rnda u
Kpy4YCHHS

14

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13,
OIlK-1.4

10.

10 paznen. KpuBonuneiinbie
CTEeP)KHU

10.1

Hanpspkenus u nepemelneHust B
CTEPKHSIX € KPUBOJIMHEHHOU
OCBIO

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

11.

11 paznen. YcroiunBoCcTh
CKATBIX CTEPIKHEN

11.1.

Y CTOMYHBOCTD HCHTPAJIBbHO-
CKaToro CTCpKHA

18

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13




11.2.

Henuneilinple 3amaun  pacuera
THOKHUX CTEP)KHEH

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

12.

12 paznen. OcHOBHbIE
YPaBHEHHS TEOPHH YIIPYTOCTH

121

OcCHOBHEBIE MPUHIIUIIBI u
JONYILEHUS JIMHEWHOW TEOPUU

YIPYTOCTH

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

12.2

Teopus HanpsKEHUN

17

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13




12.3

Teopus nedopmannii

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

12.4

O060061enHbI 3aKoH ['yka

0,5

5,5

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13,
OIIK-1.4

12.5

YOPYTOCTH M METOJBI
pelieHus.

ITocTtanoBka 3aJga4 TeOpHUn

nux

1,5

18,5

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIlIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

13.

13 paznen. [1nockast 3agaua

TEOPHUH YIIPYTOCTH B

ACKAPTOBBIX KOOPpAWHATAX




131

OCHOBHbBIE ypaBHEHHS IUIOCKOM
3a/1a4u TEOPUHU YIPYTOCTH

1,5

5,5

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

13.2

Pemenue IIJIOCKON 3a/1auu
TEOpUH YIPYrOCTH B
HaNpsHKEHUSX.

1,5

10

12

23,5

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

14.

14 paznen. OcHOBBI TeopUn
IJIACTUYHOCTHU U TIOJI3Y4€ECTH

141

OcHOBEI TCOPHHU IJIACTUIHOCTHU

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13




14.2

OcHOBEI TCOPHHU MMOJIZYUCCTHU

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

15.

15 paznen. Mnas koHTaKTHAst
pabora

15.1

WNnas xonTakTHas paboTta

1,6

OIIK-1.2,
OIIK-1.5,
OIIK-2.1,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.13

16.

16 paznen. Koarpons

16.1

DK3aMeH

27

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-2.1,
OIIK-3.1,
OIlIK-
6.17,
OIlIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIlIK-
11.13

5.1. JIlexuun

No

/1

HaumenoBanue pasnena
¥ TEMBI IEKITHH

HaunmenoBaHue u KpaTKO€ COACPIKAHUC JIEKITHM

1

OcHOBHBIE TousTHs. |OCHOBHBIE IIOHATHS, TUIIOTE3BI M IPUHIIMIIBI CONIPOTUBIIEHHS MATEPUAIIOB
b
THIOTE3bI U IPUHIKIE | [IPEIMET CONPOTHBIICHHs MaTepHanos. Biel nedopmanuii. CpoiicTBa




COIIPOTHBIICHUS
MaTepUajIoB

uaeanbHOTO MaTepuana. Mueanusamus reomerpudeckoit popmel. Pacuernas
MOJIeTIb CTEPIKHEBOTO DJIEMEHTAa U ee cBoicTBa. Kiaccudukanus Harpy3ox.
Merton cedeHUi U BHYTPEHHUE CUJIbL. Y CUJIUS B ceUeHUM cTepxkHs. [loHsThe
0 HAMPSHKEHUSIX.

NPUHIMI He3aBUCUMOCTH AercTBus cuil. [Ipuniun Cen-Benana.

VYeunus 1 HalpsKeHus
IIPU LEHTPAIbHOM
CKATUU-PACTKEHUU

Ycunus v HanpspKEHUs IPU HEHTPATIbHOM CKATHUH-PACTSKEHUN
OnpeneneHrue yCUIUN MPU PACTIKECHUU-CKATUU CTEPXKHS. AOCOTIOTHBIC U
oTHocutenbHble nedopmarnuu. 3akoHwsl ['yka m Ilyaccona. OmpeneneHue
HOPMAJIbHBIX HAINpPSHKCHUN. PacTspkeHHWe CTEepKHS COOCTBEHHBIM BECOM.
CrepxxeHb paBHOro comnpoTuBieHus. [loTeHIManpHas 3HEpPrus ynpyrowu
nedopMaruu.

Mexanndeckue
XapaKTEPUCTUKU
KOHCTPYKLIMOHHBIX
MaTepuasioB

MexaHuuyecKre UCTIBITAHUS U XapaKTEPUCTUKU MaTEpUAJIOB.

OcHoBHbIE BMJIBI MaTEpHUAJIOB IO XapakTepy paspylieHus. HasnaueHnue
MEXaHWYECKUX HCIbITaHuM. JlMarpaMMa pacTsDKEHHsS MalloyIrJIEpOJUCTON
CTaJI U €€ OCHOBHBIC XapaKTEPUCTUKHU. J(narpaMma yCIOBHBIX HAIPSLKCHUM.
XapaKTepUCTUKH IPOYHOCTH, IIJJACTUYHOCTH U YIIPYTOCTH. SIBlIeHUE HaKiena.
JuarpamMmma cxkatus cranu. JluarpaMMmbl CKAaTWs- PAaCTSKEHHsT WHBIX
IUIACTUYHBIX MAaTEpUaOB. YCJIOBHBIM IIpeles TeKydecTd. Jluarpammsl
CKATUA-PACTSKEHHUST  XPYNKMX  MAarepuajoB W KX  IIPOYHOCTHBIE
xapaktepucTtuku. Ilomsydects n penakcanusa HanpspbkeHHH. KoHueHTpanwms
HaIlpsKECHUN.

Pacuersl Ha mpo4YHOCTH
IIPU PaCTSDKEHUU-
CXKaTHUH.

Pacuerbl Ha IPOYHOCTD MPU PACTSHKEHUU-CKATUN

[lonatne 00 oOMacHBIX HANPSDKEHUSX [UIA IJIACTUYHBIX W XPYNKHX
MaTtepuangax. Meroa pacyera IO JAONYCKAaeMbIM HamNpsHKEHUSIM. Y CIOBHE
IIPOYHOCTHU P PACTSDKEHUHM-CKATUU. TpU THIA 3a7a4 Ha IPOYHOCTb. MeTon
pacuera MO NPEACIbHBIM COCTOSHHUSM. HOpPMAaTHBHBIE M pacyeTHbIE
COIIPOTHBIICHUS] MaTepuana. Y CcjIoBHE IPOYHOCTH. Y CIOBUE JKECTKOCTH MPHU
PacTsKEHUU-COKATUH.

CraTuuecku
HEONpeIeTUMBbIE 3a1a4H
MIPU PACTSKEHUH U
C)KaTHH

CraTuuecku HCOIMPCACINMBIC 3a4a4U ITPU PACTXKCHUHN U CKATUH

[lonsaTie 0 cTaTMyecKku HeompenennMoil 3agade. ['pynmsl ypaBHEHMH ais
pelleHns CTaTUYEeCKH Heompenenumon 3anaun. OmnpejeneHue ycuiui B
CTaTUYECKU HEONpeAeIrMMOll CTepKHEBOHM cucTeMe Hpu YHpyroi padore
MaTtepuana. Pacuer Ha MPOYHOCTH MO YNPYro cTaguu AehopMHpOBaHUS.
Pacuer no npeaenbHOMY MIacTUYECKOMY cOCTOsIHUIO0. OCOOEHHOCTH pacyera
CTaTUYCCKHU HCOINPCACIMMBIX CHCTCEM Ha MHW3MCHCHHEC TCMIICPATYypPbl U
HETOYHOCTH U3TOTOBJIEHUS €€ YJIEMEHTOB.

OCHOBHBIE TOHATHUS.
['eomerpuueckue
XapaKTePUCTHKH
HpPOCTHIX (UTYP.

OcHoBHbIe OHATHA. ['eoMeTpuUecKre XapaKTEPUCTUKN IPOCTHIX QUTYP.
IToHsATHE 00 OCHOBHBIX FEOMETPHUUECKUX XaPAKTEPUCTUKAX IUIOCKON (PUTYpHI.
CraTtudyeckue MOMEHTBI, OCEBbl€, LEHTPOOEKHBbIE W TMOJSIPHBIE MOMEHTHI
UHEpPLUMHU. MOMEHTBHI CONpPOTHBIECHUA. Paguycel wuHepuuu. Beruucienue
XapaKTePUCTHK IMPOCTEUIINX CEUEHU: MPAMOYTOIbHHUK, KPYT, KOJIbIIO.

I'eomerpuueckue
XapaKTEPUCTUKHU
COCTaBHBIX CCUCHUM

I'eomeTprueckne xapakTepUCTUKN COCTAaBHBIX CEUECHHM.

TeopeMbl 0 MOMEHTAaX MHEPLUH IIPU MAPAJUICIIBHOM IEPEHOCE OCEU U IpH
IIOBOPOTE CHCTEMBI OCEH. I JIaBHBIE IEHTPAJIbHBIE OCH U IVIABHBIE MOMEHTHI
nHepuuu. OmpeneneHne TIeOMETPUYECKUX XapaKTEPUCTHUK COCTaBHBIX
CEYECHMI Ha OCHOBE TEOPEM O MOMEHTax nHepuuu. [Ipumepsr.

BI/II[I)I HaHpﬂ)KeHHBIX
cocTossHUM. JIuHeltHoe
HAIPSHKEHHOE
COCTOSIHHE.

Bupl HanpsiaK€HHBIX COCTOSTHUN. JIMHEITHOE HANTPSIKEHHOE COCTOSTHUE.
MOHATHE O HAalpsHKEHHOM COCTOSHUM B TOYKE TBEPAOrO  Tela.
XapakTepuCTUKa BUJIOB HAMPSKEHHBIX COCTOSHUM. [ JTaBHBIE HANPSKEHUS U
IJIaBHble IUIomaAku. JIMHeitHoe HampsbkeHHOoe cocTosHue. OnpeneneHue
HaNpsHKEHUN MO HAKJIOHHOM TUTOIIAJIKE.

IInockoe HaIIpsI’KCHHOC
COCTOSIHHEC

[imockoe HanpsKEHHOE COCTOSTHUE
Hanpsixenus no HakJIOHHBIM ILIOIIAJIKaM MPH IJIOCKOM HalpsHKEHHOM




COCTOSTHUM. 3aKOH MapHOCTH KacaTelbHBIX HampsbkeHuid. OnpeneneHue
TJIaBHBIX HaHpH)KeHI/Iﬁ U TIOJIOKCHUS TJIaBHBIX IIOIIAJ0K. MakcumanbHbie
KacaresnbHble HanpsokeHus. [Ipumepsl.
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['paduueckoe
Hpe/ICTaBICHUE MIIOCKOTO
HAIIPsKEHHOIO
COCTOSTHHSL.

I'paduueckoe npeacTaBaeHUe IIOCKOTO HANPSXKEHHOTO COCTOSIHUS
VpaBHeHuss kpyra Mopa 1@pu  IUIOCKOM HANpPsHKEHHOM — COCTOSIHHM.
IToctpoenne kpyra Mopa IO IJIaBHBIM HaIIpSDKEHHSAM. IIOCTPOEHUE Kpyra
Mopa 1o HanpspDKEHUsM Ha IPOU3BOJIBHBIX ILIOIIAJAKax. lMcnosb3oBaHue
Kpyra Mopa 11 onpefesieHus: HalpsHDKEHUH 110 HAKJIOHHBIM ILIOIIAAKaM U
IJIaBHBIX HamnpspkeHWi. IlpumeHeHune moiroca B rpaduvyeckoM peHIeHUud
3aJ1a4H O I.H.C.
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OOBpeMHOE HANIPSHKEHHOE
COCTOSTHHE

OOBpeMHOE HaIPSKEHHOE COCTOSIHUE.

XapakTepucTuka  OObBEMHOr0  HAINpPSOKEHHOIO  COCTOsIHMSA.  TeH3op
HanpspkeHuid. O0oOmeHHbli 3akoH ['yka. OTHocuTenpHas O0OBbEeMHAas
nedopmarus. YenbHas NOTEHIMaIbHAs SHEprus jaedopMaiuu. DHEprus
U3MEHEHMsI 00beMa U SHeprus u3MeHeHus Qopmbl uieMeHTa. llonsaTHe o
Kpyrax Mopa npu 00beMHOM HANPSHKEHHOM COCTOSIHHH.
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Teopuu npoyHOCTH.

Teopuu NpOYHOCTH AJIs MIIACTUYHBIX U XPYIKUX MAaTEPUAIIOB

[IpoBepka MNpPOYHOCTH IPU  CIOKHOM  HANPSUKEHHOM — COCTOSIHUU.
OKBUBAJICHTHbIE HanpspkeHus. Kilaccudyeckue TeOpuM MNPOYHOCTH IS
XPYIKMX ¥ INTACTUYHBIX MaTepuanoB. Teopus npounoctu Mopa. Ilonsatue o
MEXaHUKE TPELIUH.
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YuCThIi CABUT

YucTelil ciBur

UYucteiii cnapur. I'naBuble HanpsbkeHus. Kpyr Mopa. OtHocutenbHbIe
nedopmaruu. 3akoH ['yka nmpu ducToM ciaBure. YelbHas MOTEHLUAIbHAS
sHeprus Aedopmarun. YCIoBHS MPOYHOCTH IPU YUCTOM caBUTE. PacueTsl Ha
cpes.
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Kpyuenue crepxus
KpPYIJIOTO M KOJIBLIEBOTO
CEUYCHUN

KpyueHnue crep:kHs KpyIiloro v KOJIbLEBOI0 CEYCHUM

Ycunmus npu Kpydenun. Hanpspkenus u neopmManvy pu KpydeHUN CTEPIKHS
Kpyrioro cedeHus. OnpeneneHue yriioB 3aKpy4uBaHus. KPYUeHHE CTEPIKHEN
KOJIBIIEBOTO CEYEHHs. YCIOBHUS IMPOYHOCTH MU KecTKocTU. KpydeHue B
ynpyro-mactuyeckoi craguu. IloreHuuanbHas sHeprus nedopmanuu npu
KpyueHuu. Pacuer HUIMHAPUYECKON NPYKUHBI C MAJIBIM 1IarOM BUTKA.
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Kpyuenue crepxnei
HEKPYIJIOrO CEeUeHUs

Kpyuenue crep:kHel HEKpYyTJIoro Ce4eHHUsI

Kpyuenue crepHs NpsAMoyroiabHoro ceueHus. OnpeneneHne MakCMMalIbHbIX
HaIlpsDKEHUN W YIUIOB 3aKpydnBaHUs. KpydeHne cTepKHEN 3IITMITUYECKOTO
U TPEYTOJIbHOTO PaBHOCTOPOHHETO CeUYeHUs (OCHOBHBIE PE3yJIbTaThI).
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CBobosiHOE KpyUueHHE
TOHKOCTCHHBIX
CTEPKHEU.

CB00O0/1HOE KpyYeHHE TOHKOCTEHHBIX CTEPKHEM.

CBoOoiHOE Kpy4yeHHME TOHKOCTEHHBIX CTEP)KHEH OTKPBITOro mpoQuis.
Kpyuenue TOHKOW mnpsMOyronbHOW mosocel. MemOpaHHas aHaJIOTHS.
OnpeneneHne MakCUMalbHBIX KacaTe€lIbHBIX HANPSOHKEHUM W YIVIOB
3akpyunBanusi. CBOOOJHOE KpyUeHHE TOHKOCTEHHBIX CTEPKHEW 3aMKHYTOIO
npo¢uisd. 3aKOH MOCTOSHCTBA MOTOKA KacaTelIbHbIX HanpspkeHuil. ®opmyna
Bbpenara. Onpenenenre KeCcTKOCTU CEUEHUS 3aMKHYTOTO MPOQUIISL.
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Yewnus npu mi0cKoM
u3ruoe

Ompenenenne yCHWIMK MPU TIIOCKOM H3ruoe

Bunsl ycunuit npu usrube. OmnpezneneHue yCHIMM METOIOM CEYCHMH.
[IpaBmiio 3HAKOB Al MONEPEYHOW CHUJIBI M M3rHOAIOLIEr0 MOMEHTA.
[Toctpoenne osmiop ycunuid. JuddepeHnmanbHble 3aBUCUMOCTH  MEXKAY
YCHJIMSMU U UHTEHCUBHOCTBIO HAarpy3Ku. CIEICTBUS U3 AU PepeHInanbHbIX
3aBucumocteil. [Ipumeps! pemenus 3aaau.
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Yucrteiii u3ruo.

Yucteiit n3ru6. HopmanbHble HanpsiKeHus Ipu U3ruoe.




Hopmainbusie
HaIPSKEHUS TTPU U3rHoe

UwucTeiii n3rud. OCHOBHBIE JAOIMYIIEHUS TEOpHH YncToro n3ruda. [lomoxenune
HelitpanibHOW ocu. CBs3b KPHUBHU3HBI M30THYTOH OCH € H3THOAromuM
MOMEHTOM. BbiBox (opmynbl a8 HOpPMalbHBIX HANpPsDKEHHH. Dmiopa
HOpPMAJIbHBIX HANpsOKEHUH. YcloBHE MPOYHOCTH. PanmonanbHble (HOpMBI
MOTepeyHbIX cedeHuil. baaka paBHOTO COnpOTUBIIEHUS U3THOY.

19

ITonepeunsrit n3ruod.
KacarenpHble
HaIpsHKCHUS TIPU H3THOE.

[Tonepeunsiit n3rn6. KacarenbHble HanpsiKeHUs pu U3ruode.

Xapaktep nedopMmanuii mpu momepedHoM wu3rube crepxkHsA. OCHOBHBIC
JOTYILIEHUS 1711 OIpPEeNIeHNs KacaTellbHbIX HanpshkeHui. BeiBoa Gopmyss
KypaBckoro. DmIOpel KacaTeJbHBIX HANPSHKEHUW JUIsi MACCUBHBIX U
TOHKOCTEHHBIX CEUEHUN. Y CIIOBUE MPOYHOCTH. MIOHATHE O LIEHTpe U3ruoda.
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['maBHBIC HAIIPSHKEHUS
IpY TIONIEPEYHOM HU3THOE.
Pacyer TOHKOCTEHHBIX
CCYCHHUH.

['maBHBIE HANIPSDKEHUS TIPH MTOTIEPEYHOM U3THOE.

banounoe HampspkeHHOe coctosiHue. OmpeneneHue TIaBHBIX HaNpPSHKCHHU.
[TpoBepka mpounocTH mpu m3rube B oOmeM ciydae. [lombop ceueHus u
MIPOBEPKH MTPOYHOCTH U3rHOAEMBIX OAJIOK TOHKOCTEHHOTO MPOMHUIISL.
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Ilepemenienus npu
IUIOCKOM HU3TH0e

JuddepennnansHoe ypaBHEHHE YIIPYTOM JTUHIH OalTKu

BeiBog nuddepeHnnanbHOro ypaBHEHUs] YIPYroi JHMHHM Oalku U ero
UHTErpUpOBaHKE. [ paHWYHBIE  YCIOBUS.  AHAIUTHYCCKUH  Crocod
OmpeJieliCHUs epeMellieHnil. MeTo/1 HayalbHBIX TapaMeTpOB.
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Ilepemenienus npu
IUIOCKOM HU3TH0e

DHepreTU4YecKuil METo 1 onpeaeieHus nepemeniennii. Popmyna MakcBesia-
Mopa.

O0600611eHHbIe cuiIbl U 0000IIeHHBIE TepeMelieHus. [loTennnanbpHas sHeprus
nedopmaruu npu uszrube. Teopema Kactunbsno. dopmyna Makcsema-
Mopa. Merox Maxkcsemna-Mopa s onpeneneHus nepeMEieHui B YIIpyromMm
crepxkHe. [IpakTmyeckoe BblUMCIEHHE HHTErpaioB Mopa. dPopmyna
Bepemaruna. ®opmyna Cumncona. [Ipumepsr.
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Kocoit n
MPOCTPAHCTBEHHBIN
n3ruo

Kocoit 1 mpocTpaHCTBEHHBIN U3rH0

Ycunus 1 HanpsKeHUs pU KOcoM M3rude. YpaBHEHHE HEUTPaJIbHOM JTMHUN
U €€ CBOWCTBA. DIIOpa HOPMAJIbHBIX HAINPSDKEHUN. YCIOBUE MPOYHOCTH.
[TonGop npsAMOYroJpHOr0 W JABYTAaBpOBOro ceueHus. llepemernenust mpu
kocoM u3rube. IIpoctpancrBennsiit u3ru6. [Ipumep pacuera.
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Brenentpennoe cxarue -
pacTsKeHue

BHeneHTpeHHOE cxKaTHe-pacTsKeHHE CTEP KHS O0JIbIION HKECTKOCTH.
Yennuss W HaNpsDKEHHsT TIPU BHELEHTPEHHOM  CXKaTUU. Y PaBHEHHUE
HENUTPAJIBbHOW JIMHUM U €€ TIOCTPOeHUE 1o oTpe3kaM. CBOMCTBA HENTpaIbHON
IuHUAWA. B3anMHOE pacrnosioKeHWe TIOJMIOCOB M HEUTPAIbHBIX JIMHUM.
IIOCTPOECHHUE DIIOPbl HOPMAJIBHBIX HANPSIKEHUNW. YCIOBUE IPOYHOCTH.
[Ipumepsl pacuera.

Anpo ceuenus. CpolictBa sapa ceueHus. I[locTpoeHue dAapa cedeHHs
CrocoO00M HEWTpaIbHBIX JIMHUWA M CIIOCOOOM MOJIOCOB. Sipo cedeHus ams
npocreimx ¢uryp. [Ipumepsl mocTpoeHus sapa ceueHHs Uil COCTaBHBIX
CCUCHUM.
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CoBMeCTHOE eiicTBUE
n3ruda v KpyueHus

CoBMecTHOE AeiicTBHe n3ruba u KpydeHus

N3rub ¢ kpyyeHueM CTep KHs KpYyTJIoro nomnepeyHoro ceueHus. Hampsokennoe
COCTOSHME B ONACHOM TOYKE. YCIIOBHE IPOYHOCTH YEpe3 IPHUBEACHHBIN
MOMEHT IO pa3IU4HbIM TEOpUsAM MpoyHOCTU. OmnpeneneHue IMIOCKOCTU
JIEUCTBUSI TIOJIHOTO H3THOAOIIET0 MOMEHTa W TOJIOKEHUS HEUTpaabHOM
JIUHUH.

N3rub c xpyuyeHueMm CTepHsS HPSIMOYTOJIbHOTO CEYEeHHMs. XapakTep SIop
HanpsbkeHuid. Bpibop omacHbeix Touek. I[logOop cedeHuss U3 yCIOBUS
MIPOYHOCTHU MpU KocoM u3rubde. [IpoBepku MpoyHOCTH.
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Hanpspokenus u
IepeEMEILIEHUS B
CTEPXKHSX C
KPUBOJIMHEHHOHN OChIO

Hanpspokenus 1 nepemMenieHusi B CTEPAKHAX ¢ KPUBOJIMHEWHON OCHIO.
Knaccudukanus KpuBoIMHEHHBIX cTepkHEH. HanpshkeHus npy eHTpaabHOM
CKaTHMM. 3aKOH HU3MEHEHHs OTHOCHUTENBHBIX JAedopManuii mpu 4YUCTOM
nzrube. Ilonoxenue HelTpanbHOro cios. dopmyna i HOPMAIBHBIX
HanpspkeHnd. OnpeneneHue paamyca KPUBU3HBI HEUTPAIbHOIO  CIIOS.
[Tpubnuxennas ¢popmyia 1l CMEUICHUs HeHTpaibHOTO cost. Popmyrna s
IIEPEMEILEHUI B CTEP)KHAX MaJION KPUBU3HBI.
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Y CcTONYUBOCTH
[EHTPaIbHO-CKATOTO
CTEPKHS

Y CTOWYUBOCTD LIEHTPATILHO-CKATOTO CTEPKHS

[Tonsatue 06 ycroniumBocTH GopM paBHOBecus. Kpurepunm ycTOHYHMBOCTH.
[TonsTre o KpuTHUECKON Harpyske. 3amgauda Diunepa. BeiBox Gopmyinsl aiis
KPUTUYECKOW CHJIBI. 3aBUCUMOCTb KPUTHYECKOM CHJIBI OT YCJIOBUH
3aKperuieHus: crepkHs. PacyerHas panmmHa CcTEpXKHA M KOI(POUIMEHT
npuBeaeHua. KpuTudeckue HampspkeHHs. YCTOWYMBOCTB 3a MpefesiaMu
yrnpyroct. ¢opmynsl DHreccepa, Scunckoro, Kapmana. monHblil rpadux
KPUTHUYECKHUX HaNpPSKEHUI.

[IpakTueckuil pacyeT Ha YCTOMYHMBOCTH II0 HOPMAaM IPOEKTUPOBAHUS.
Koaddunuent mnpomonpHoro wusruda. Ilombop cedeHus, ompenaencHue
JIOITyCKaeMOU HArpy3KH.
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Henuneiinble 3a1aun
pacdera THOKHX
CTEpXKHEU

Henuneiinble 3a1aun pacyera ruOKUX CTEpKHEN

Pacdyer ruOKoro BHEIEHTPEHHO-CKATOTO CTEPXKHS 10 J1e(hOPMHUPOBAHHOMY
COCTOSIHMIO. 3aBHCHUMOCTh MEXJY MPOTHOOM M CKUMAIOIIEH CUIION; MEXIy
HaIPSHKEHUSAMH U CKUMAIOIIEH CUITON. TPeIesibl TPUMEHUMOCTH PEILICHUS.
Pacyer ruOKoro cxarto-u30THYTOrO CTepkHA. [IpomonbHO-TIONEepeyUHbIi
W3ru0. MPUOIKEHHOE PEIICHHE IS MPOTUOO0B, U3rHOAIOMUX MOMEHTOB H
HOPMaJIbHBIX HAMPSKEHHH.

30

OcHoOBHBIE MMPUHIUIIEL 1

JONYILEHUS JIMHEMHON
TEOPUHU YIPYTOCTH

Beenenue. OCHOBHBIE IPUHLIUIIBI U AONYILIEHHS TEOPUU YIIPYTOCTH.
[Ipeamer Teopun ympyroctu. OCOOEHHOCTH T.y. B CpPaBHEHHH C
CONIPOTUBJICHUEM MATEpPUAIIOB. [HMMOTE3bI O CBOWCTBAaX HMJICAIBHOIO
Marepuaia u o Majoctu nedopmaruii. [IpuHIIUIT HE3aBUCUMOCTH JIEHCTBUS
CUJI M IPUHLMUII JIOKAJIBHOCTH JICMCTBHS YPaBHOBEILLIECHHBIX CUJl. BHemHue u
BHYTpEHHUE CUJIbl. KOMIIOHEHTHI HAIPSKEHHOTO COCTOSIHUA.
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Teopus HanpskeHUH

Teopus HanpsbKkeHUN

JuddepennunanbHble ypaBHEHUSI PaBHOBECHS. 3aKOH MApHOCTH KacaTeJIbHBIX
HanpspkeHnd. HanpsbkeHuss 1o HaKJIOHHBIM IIIOIIAAKaM. YCJIOBHs Ha
MOBEPXHOCTU Teja. | JaBHbIE IMJIOLIAJAKU W TJIaBHbIE HANpsDKEHUs. TeH30p
HanpspkeHui. [1lapoBoil TEH30p U 1€BUATOP. MHTEHCUBHOCTD HAIIPSKEHUH.
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Teopus nedhopmaruit

Teopus nedpopmannit

[lepememenuss u aedopmanuu. 3aBUCUMOCTh MEXIY AepopMalusIMu u
nepemenieHusIMU (popmysl Komm). YpaBHEHUT COBMECTHOCTH Jedhopmariuit
(ycnoBus Cen-Benana). JIuneiiHble U yrioBbIe AeopMamnuy Mo 3aJaHHBIM
HanpasiieHusIM. TeHnszop nedopmannu u riaBHble JedopMaIiu.
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O000LIECHHBII 3aKOH
I'yka

3akon ['yka B obOmem ciydae aHuzoTpomHoro tena. CokpalleHue uucia
YIPYTUX TOCTOSHHBIX JJISi OPTOTPOITHOTO W M3OTPOMHOrO Tema. mpsMas u
oOpatHast (hopmbI 00001IEHHOTO 3aK0oHa ['yKa 11 U30TPOIHOTO Tea.
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ITocranoBka 3agau
TEOPUU YIPYTOCTU U
METOAbI UX peIHeHI/IH.

ITocTranoBKa 3a1a4 TEOPUU YIIPYTOCTH U METOJBI UX PEILICHUS

CBoJiKa OCHOBHBIX YpaBHEHHH Teopuu ynpyroctu. CriocoOsl perieHus 3aaad
TEOPUM YIPYIOCTU: B HANPSKCHUSAX, B IEPEMEIIECHUAX U B CMELIAHHOU
¢dopme. Pemenne 3agaun Teopun YOpyrocTH B NepeMelleHUsiX. Y paBHEHUs
JIamp. Pemenue 3aa4u TEOpUU yIIPYTOCTH B




HANPSDKEHUSAX MPU MOCTOSHCTBE 00bEMHBIX CUJI. THUITBI TPAaHUYHBIX YCIOBUMN
Ha MOBEPXHOCTHU Tena. Teopema eIMHCTBEHHOCTH. MeToAbl pelieHus 3a1a4
TEOPHUH YIIPYTOCTH.

OcHOBHbIE YpaBHEHUSI

OcCHOBHbIEC ypaBHEHUS IUIOCKOM 3a/1a4¥l TEOPUH YIPYTOCTH.
[Tnockas nedopmarus. OO00OIIEHHOE TMJIOCKOE HAMPSHKEHHOE COCTOSIHHE.

35 | miockoii 3a1aun Teopun 0 .
CHOBHBIE YPaBHEHHUS U TPAHUYHBIE YCIOBHS JIJIs1 PELLICHUS IJIOCKOM 3aa4uH.
yIPYrocTu
Pemienue minocko# 3ajauu TEOPUU YIIPYTOCTH B HAMIPSIKECHUSX.
Pemenue mockoi VYpaBHeHUs [IJIOCKOM 3a/1a4u T.y. B HAIPsDKEHUX. Y paBHeHue Mopuca Jlesu.
36 3aJ1a4¥ TCOPUHU OyHKIMS HanpspKeHUH Dpu. burapmonuueckoe ypaBHeHHE s (DYHKIIUU
YIPYIOCTH B HaIpsDKEHUH. YCIIOBHS Ha NMOBEPXHOCTH. PemieHue miockoi 3amadd Juist
HAIPSOKECHHSX. MPSIMOYTOJIBHON OJTHOCBSI3HOM 00JIACTH B aNTreOpanyecKuX MOTHHOMAX.
OCHOBBI TEOpUU IIITACTUYHOCTHU
[Ipocreiiine 3a1aun TeOpUn MIACTUYHOCTU. Vcrionb30BaHNe TuarpaMmbl
[Tpanatnsa. Yopyro-mnactudeckuii n3rud 6aaku. OCHOBBI 1eopMarinoHHOM
37 OcroBbt Teopun TEOpHH IIaCTUUYHOCTH. [IpocToe HarpykeHrne. UHTEHCUBHOCTH HAIPsHKCHUI
TIACTIAHOCTH u aedopmanuii. Kpurepun mnactuunoctu Tpecka-Cen-Benana u ['yGepa-
Muzeca.  ®usnyeckue THNOTE3BI W (U3WUECKHE  COOTHOIICHUS
nehopMamOHHON TEOPHUH MJIACTUYHOCTH.
OCHOBBI TEOPUH MOI3YUYECTH
38 OCHOBBI TEOPHUU [Ton3yuectp U penakcaiusi B TBEPAbIX Tenax. Mojaenu BS3KO-YINPYTUX Ted.

0JI3y4€eCTU

JInneiinasg mnonsydects. HacimenctBeHHass Tteopus mnonsydectd. Teopus
HacJieIcTBeHHOro crapenus. [Ipunuun Bonsreppa.

5.2. IlpakTudeckue 3aHsITHs

HaumeHnoBanue pasaciia

li\/@n M TEMbI [PaKTHECKHX HanmenoBanue u coaep:kaHue NPaKTUYECKUX 3aHATUN
3aHATUI
OnpeneneHue ycwInidi W HalpsDKEHUH INPU LEHTPAIbHOM pPAaCTSKEHUU U
Yeunvs v HanpspKeHus  |CKaTHH
2 MIPU LEHTPATILHOM Omnpenenenne ycuiauil B pacTSHYTOM-CKAaTOM CTEP)KHE METOAOM CEYEHHH.
CKaTHH-pacTshkeHnn  |Beramcnenne nanpsokeHui. IlocTpoeHue SHmop yCWIIMH U HAINPSKEHUM.
Onpeznenenue yCuIuid 1 HalpspKEHUM OT COOCTBEHHOTO Beca.
PacyeTsl Ha MPOYHOCTL PAcyeT Ha MPOYHOCTHL PACTAHYTOr0-CXKATOIO CTEPIKHS
4 [IPU PACTSKEHUH- [TonGop  ceueHus  pacTSIHyTOro-ckatoro  crepxkHs.  OmnpexaeneHue
CKATHH. JIOITyCKaeMOM Harpy3kH Ha CTaTHYECKH OINPEACIUMYIO PACUETHYIO CXEMY.
Pemenne cratnuecku HEONPEACIUMBIX 3314 IIPU PACTSHKEHUU -CKATUU
Cratnccku Pacuer cratnuecKku HEONPEAEIUMOrO CTEPKHS NIPU PACTIKEHUHU-CIKATUH Ha
g | HEOTPCACTIMBIC 3ARATM 10 oppe u TEMIIEpaTypHble  BO3AcHCTBUA. Pacder  craTmyecku
TpH pacTsuKCHIH 1 HEONPEAEIUMON CHUCTEMBI Ha pACTSHKEHUE-CKATUE II0 YIPYroM CTaauu
cRatin neOpMUPOBAHUSA U IO MIPEIETbHOMY IJIACTHYECKOMY COCTOSIHUIO.
I'eomeTpuueckne ['eomeTpuyeckre XapakTepUCTUKHA COCTABHBIX CEUCHUH.
7 XapaKTEPUCTHKH Pemenne 3amaun 00 omNpeAeNeHMH TE€OMETPUYECKHX XapaKTEePUCTHK
COCTABHEIX CEUEHUUN |CJIIOKHOIO HECUMMMETPHUYIHOI'O CCUCHUSI.
HccenenoBanue mIOCKOro HANPS)KEHHOIO COCTOSTHUS
Pemenne 3amaun 0 HaNpsDKEHUSX MO HAKJIOHHOM IUIOIIAJIKE MPU TUIOCKOM
9 [T10CKO€ HAPSKEHHOE |HANPSUKEHHOM — COCTOAHMM  (aHanuTHdeckw). Pemenue 3agaum 00
COCTOSIHHE ONpENEICHUN TJIABHBIX HANpPSDKEHUM M TOJOKEHMS TJABHBIX IUIOIIAJ0K
(ananutuyeckn). OnpeeneHrne MakKCUMalIbHBIX KacaTeJIbHBIX HAMPSDKEHUH.
10 Tpaduueckoe Pemrenne 3ama4 IIOCKOrO HANPSKEHHOIO COCTOSIHUS C IOMOIIBIO KPYIOB
Mopa.

MMpEaACTAaBICHUE IINIOCKOT'O




HAIps>KEHHOT'O
COCTOsSHHA.

Pemenue 3amaum 00 onpeseeHny HANPsHKEHUH TT0 HAKJIIOHHOM TUTOIIAKE C
nmoMoIubo kpyra Mopa. Pemenue 3agauv O IVIaBHBIX HANPSKEHUSAX U
MOJI0’KEHUH TJIaBHBIX IJIOIIAIOK C TOMOIIBI0 Kpyra Mopa.

O6beMHOE HaTIPSKEHHOE

AHanm3 mI0cKoro HaIIPsKECHHOI'0 COCTOAHUA

11 Brruncnenme THHEHHBIX, YTIOBBIX 1 00bEMHON OTHOCUTEINIBHBIX eopManuii
COCTOSIHUE
[P TUIOCKOM HAIPS)KEHHOM COCTOSIHUH.
IIpoBepka NpOYHOCTH IPYU CIOKHOM HAIPSPKEHHOM COCTOSIHUU
[IpoBepka nmpodHOCTH U ompeeneHne GpakTudeckoro koddduiueHTa 3amnaca
12 Teopuu npouHOCTH.
JUIS XpPYHNKOIO M IUIACTUYHOTO MaTepuajla IpH IUIOCKOM HAIPSKEHHOM
COCTOSIHHH.
[TonGop ceuyeHHUs CIJIOIIHOTO W TOJOrO Baja MpU KPYYEHHHM U3 YCIOBHIA
IIPOYHOCTH U KECTKOCTH
Kpyuenue crepxxus  |Pemenue 3amaunm o nmondope cedeHus Bana npu kpydeHuu. Iloctpoenue
14 | KpyrJIoro ¥ KOJbLEBOIO |MIOPBI KPYTAMIKUX MOMEHTOB. [1o100p ceyeHus CIUIOUIHOTO U M10JI0T0 Bajla U3
CEYEeHU I YCIIOBUSL TMPOYHOCTH; U3 YCJIOBHSI KECTKOCTU. BpIOOp OKOHYATENBHBIX
nuameTpoB Baiia. [locTpoeHune 3mropsl YIiloB 3aKpyYHBaHUs.
. |xpydeHue cTepxHS NpsMOYroJIbHOTO CEUEHUs
Kpyuenue crepxuen .
15 [TonGop npsIMOYTOIBHOTO CTEPIKHS IPU KPYUSHUH U3 YCIOBUM MPOYHOCTHU U
HEKPYIJIOrO CeYEHUs
KECTKOCTH.
Omnpenenenue yCuiauil ¥ MOCTPOEHUE S0P pU U3rude 0anok
OrmpezenieHne peakuid OMop MPH Pa3IMYHBIX BUAAX 3aKPEIUICHUs OaJiK.
Boruncnenne ycwiuMii B TOMEPEYHBIX CEUYEHMSX Oankd TpU  HU3THOE.
CocraBiieHHE aHAIUTUYECKUX 3aBUCUMOCTEH Uil MONEPEYHOH CHIBl U
17 Ycunus npy miockoMm  (u3rubatoriero Momenta. [loctpoenue amrop ycuinil U UX MpoBepKa Ha OCHOBE
nsrube middepeHMaNbHbIX  3aBHCUMOCTEi.  Vcronmp3oBaHWE — CIENCTBUA U3
nuddepeHIMaTbHBIX 3aBUCUMOCTEH Il ONpEeeNieHUs MONEPEeYHbIX CUIT 110
SMIOPE MOMEHTOB M HW3MEHEHHs U3rM0aloluX MOMEHTOB IO 3III0pe
MONEPEYHBIX CHJI. DMIOpPbl YCHIIMI MPU HArpy3Ke ¢ JIMHEWMHO MEHSoUIencs
MHTEHCUBHOCTBIO.
. [TonGop ceuenus 6anok npu U3ruoe
YHucTerit u3rud. 700D P
18 HobM AL HELC ITocTpoenue 3mop ycuinuid ¥ moa0op NPSMOYTOJIBHOTO NOMEPEYHOT0 CEUECHUS
p OaJIKM U3 yCIIOBUS IPOYHOCTH 110 HOPMAJIbHBIM HaNpPSKEHUSIM.
HaANpPsDKEHUS IPU U3ruoe
. ITon6op cedenus Oanok npu u3rude
[Toniepeunslit u3ruod.
[IpoBepka MpOYHOCTH B OMACHBIX TOUKAaX C MAKCUMAJIbHBIMU KacaTeIbHbIMU
19 KacarenbHbie
HanpsDKeHUMU TIpu u3rube Oanok. Pemenne 3amad.
HANPSDKEHUS TIPU U3THoe.
[TonGop nonepevyHoro ceueHus AByTaBpOBON OATKU
I';1aBHBIC HAIIPSKEHUS F00p p A ABYTABPOBOT
IToctpoenue smrop ycunuii B usrubaemoit Ganke. [lonbop momepeyHoro
20 TIpHA MONEPETHOM H3rHGe. CeYeHUsI B BHJE AByTaBpa II0 COPTAMEHTY IPOKAaTHOW cranu. lIpoBepku
Pacuer TOHKOCTEHHBIX /IBYTABD p y 1p - POBep
o MIPOYHOCTHU B OMACHBIX TOUKaX JIBYTaBPOBOT'O CEUCHHUSI.
CEYEHHUH.
Omnpenenenue nepemMenieHnii B 6ajake aHaTUTUIECKUM CIIOCOO0M
0 CocraBnenue u pemeHne mudPpepeHInaIbHOTO ypaBHEHUSI U30THYTONH OCH
epeMelIeHusl Ipu .
21 PEMCIL 6p Oanku. OnpeneneHue MOCTOSHHBIX HHTETPUPOBAHUS U3 TPAHUYHBIX YCIOBUN
IUIOCKOM M3rude .
3aaud. BpluucieHue mnepemenieHui B 3aJaHHBIX CEYEHHUAX. MOCTPOEHHE
M30THYTOM OCH Oallky. MPOBEPKa YCIOBUS KECTKOCTH.
Omnpenenenue nepemMenieHuii B 6ajake 3HePreTHYeCKUM METOJIOM
[Toctpoenne »smop u3rubarOUMX MOMEHTOB B Oajdkax B TpPYy30BOM U
Ilepemenienus npu
21 €AMHUYHOM COCTOSAHMSX. Bpruncienne wuHTerpanoB Makcsemna-Mopa.

[UIOCKOM HU3TH0E

Hcnonb3oBanue crnoco6oB "nmepeMHoxeHus" amop. OnpeseneHne JMHEHHBIX
U YTJIOBBIX NIEPEMELICHUM.




[Ton6op cedenust 6amku Mpu KOCOM U3rHde

Kocoii n I
. 0100p MOMEPEeYyHOro CEeueHHs] B BHUJE MPSAMOYTOJbHUKA (IBYTaBpa) MAJs
24 NPOCTPAHCTBEHHBIH |~ . 6 .
, paboTaromeil B YCIOBUSIX KOCOTO (IIPOCTPAHCTBEHHOr0) H3ruoa.
n3rud Omnpenenenne nporuda u MpoBepKa YCIOBHSI KECTKOCTH.
BHeneHTpeHHOE cKaTHe CTEPKHS OOJIBIION KECTKOCTH
BHELIEHTPEHHO-CKAaThIl  CTEPXKEHb MOHO-CUMMETPUYHOIO CEYCHMS U3
o5 BuenenTpennoe cxxkatue -|Xpynkoro Marepuana. Omnpenenenue ycunuid. IloctpoeHne HeHTpalbHOM
pacTsbKeHue JIMHUM U SII0PBI HanpspkeHui. Onpenenenue onacHelXx Touek. OnpenencHue
BEJIMYMHBI JOITYCKAEMOW Harpy3Ku U3 ycioBus rnpoyHoctu. [loctpoenue sapa
CCUCHUSL.
Pacuer npocTpaHCTBEHHOIO CTEPXKHS Ha U3TUO C KpyUEHHUEM
Onpenenenne ycuianii B MPOCTPAHCTBEHHOM CTEP>KHE U IIOCTPOEHUE DIIOP
. cunuii. [logbop Kpyrioro cedeHus: CTEpXKHS NMPU JCHCTBUU KPYUCHUS H
26 COBMegTHoe JICHCTBHC §3r1/16a. HOCTpOIe):HHI;y;eI?ITpaHLHoﬁ J'II/IHI/IEI. HpOBipKa HpO‘IHOCTII?I?]qHOI@Op
H3rHoa 1 KpyHCHHA NPSIMOYTOJIBHOTO CEUYEHHs CTEpXKHA Ip KPYYeHHH C HU3rMOOM B JBYX
IUIOCKOCTSX. IIOCTPOCHUE JIIOP HanpsbkeHu. OnpeeseHne OnacHbIX TOYEK.
[IpoBepku MPOYHOCTH.
Omnpenenenre HaIPsKEHUN U IEpEMEILEHUN B KPUBOJMHEIHOM CTEPIKHE
Haupsoxerust u ITocTpoenue 3mr0p ycuinii B CTEpAKHE ¢ KPUBOIIMHENHOM oCblo. OIpenencHue
27 [EPEMCILICHIA B MI0JIOKEHUS HEUTPAJIIbHOTO CJIOS B NPAMOYrojbHOM ceueHuu. Iloctpoenue
CTEPIAX © SMIOPBI HOPMaJIbHBIX HamnpsbkeHui. OnpeneneHne nepeMenieHus 3aJaHHOro
KPHBOIMHCHHOM OCBIO | o yopys CTEPXKHS MaJIONl KPUBU3HBI.
Pacuer Ha yCTOMYMBOCTD HEHTPAIBHO-CKATBIX CTEPIKHEN
VY CTOWYUBOCTD OnpeneneHne KpUTUYECKONM CHIJIBI M JIOIYCKa€MOM HAarpy3Ku U3 YCIOBHS
28 | UEHTPaJIbHO-CKATOrO |yCTOMYMBOCTH LIEHTPAIBHO-CXKATOIO CTEPHKHI.
CTEPIKHS [TonGop momnepeyHOro CeyeHHs LEHTPAIbHO-CKATOTO CTEPXKHS U3 YCIOBHUS
YCTOMYUBOCTH.
Henuneinpie 3aqaun  |Pacder cxxaTo-U30THYTHIX CTEPIKHEH 110 1) OPMUPOBAHHOMY COCTOSTHUIO
29 pacyera THOKUX [Ton6op ceueHust C:kaTO-U30THYTOrO THOKOTO CTEPKHS C y4E€TOM MPOrudoB OT
CTEpKHEN MIPOJIOIBHOM CHJIBI.
AHanu3 HanpsKEHHOTO COCTOSTHUSL B OKPECTHOCTH TOUYKU
Onpenenenre KOMIIOHEHTOB TIOJHOTO HAIIPSKEHUS IO HAKJIOHHOM TUIOIIAIKE
[0 KOOpAMHATHBIM ocsaM. OmpeseneHne HOPMaJbHOTO HANpPSKEHUS U
IIPOEKIIMH  KacaTeIbHOIO HANpSDKEHWsT Ha  3aJlaHHOE  HalpaBJICHHE.
31 Teopus Hanpspkenuit  (OnpeneneHre  MHBAPUAHTOB — HANPSKEHHOTO — COCTOSIHMA.  Pemenue
KyOWYecKoro ypaBHEHMs Ui ONpEAETeHUs TIJIABHBIX HAINPSDKEHUH.
Onpenenenre HaPaBIIAIOIIMX KOCUHYCOB HOpMaJiel K IJIaBHBIM IUIOIIAKaM
pElIEHNEeM CUCTEMBI JIMHEMHBIX ypaBHEHMH. Pa3znoxeHue TeH3opa
HaIlpsDKEHUI Ha IIapOBOM TEH30P U IEBHATOP.
Onpenenenue aedhopmarnuii mpu 00bEMHOM HANPSHKEHHOM COCTOSTHUM
Omnpenenenve INIaBHbIX JUHEHHBIX nedopmannil 1 00beMHON nedopmanuu.
32 | Teopus nedpopmanmii |Onpenenenne NuHEHHOH aedopManMu 1O 33JaHHOMY HAIPaBJIECHHIO.
Onpenenenue yria cBUra MeXay 3aJJaHHBIMU HalpaBJIeHUSIMU.
O060011eHHbI 3aKkoH ['yka
O6001eHHbI 3akoH  |OmpeneneHre OTHOCUTENbHBIX JAedopmannii yepe3 HampsokeHHs (mpsmas
33 I'yka ¢dopma 3akoHa I'yka) M HampspKeHHH yepe3 OTHOCUTENbHBbIE JeGopMaluu
(o6patnas ¢opma 3akoHa ['yka. Onpenenenne o6beMHON AedhopMaIiiu.
®opMyIMpPOBKA IPAaHUYHBIX YCIOBUN HA MOBEPXHOCTH Teja
ITocranoBka 3aa4 3 . 6 .
anyuch CTaTUYECKMX M KMHEMAaTUYECKHMX I'PDAHUYHBIX YCIOBHM Ha OOKOBOM
34 TEOPHUH YIIPYTOCTH H .
MOBEPXHOCTU TUIACTUHKU B JIEKAPTOBOM CHCTEME KOOPAMHAT MO 3aJaHHBIM
METOJIBT MX PCLICHHA. Harpys3kam U CBSI35IM TBEPZOTO Tela.
34 MocTanoBKa 3ajaq | CLICHNE 00paTHOII 3a1a4K TEOPHH YIIPYTOCTH




TEOpUHU YIIPYTOCTU U
METO/bI UX PEILICHUS.

Onpenenenne Harpy30K, IPUIOKEHHBIX K YIPYTOMY CTEPKHIO 110 3aJaHHBIM
(GyHKIMSAM KOMIIOHEHT mepemenieHuid. Mcmons3oBanue ypaBHenuid Koy,
000011eHHOro 3akoHa ['yka, rpaHUYHBIX YCIOBUI HAa MOBEPXHOCTH TeEa.

Pemenue niockon
3a/1a4u TEOPUH

N3rub KOHCOIM COCPEAOTOYCHHOM CHIIOH, MPUIIOKEHHOM Ha €€ KOHIIE
Pemenue 3anaun 06 u3rube KOHCOIM OOpPaTHBIM METOAOM B HAIPSKEHHSIX.

36 YIPYTOCTH B CpaBHEHHE C pEeLICHHEM COMPOTHBIICHHUS MaTEPUAIIOB.
HANPSDKEHUSX.
Pemrenue minockoit  |M3ru6 Ganku Ha IBYX OIopax paBHOMEPHO pacHpeesieHHON Harpy3KOu
36 3a/1a4d TEOpUU Pemenue 3amaun 00 u3rube 6anku Ha JByX OMOpax C MOMOIIbIO (DYHKIIUU
YIIPYTOCTH B HanpspkeHnil. CpaBHEHHE C pEIIEHUEeM CONIPOTUBIICHUS MaTEPHUAJIOB.
HaNpSOKCHUSX.
Pemenne miockoil 3agadyud TEOPUU YIOPYrOCTH C MOMOIIbIO (DYHKIIUU
HaIpsHKEHUN
. Pacyer miockoil mpsMOYrojbHOM IJIACTUHKHM IPH Pa3IUYHBIX BapHaHTax
Pewenne miockon o
Harpy3kl ¥ KHHEMAaTWYeCKHX TPAaHUYHBIX YCIOBHHA. 3amaHa (QyHKIHS
36 S4/1ATH TCOPIH HanpsDKEHUH B Buae anreOpanueckoro nonuHoma. IIpoBepka ycrnoBus

YIPYTOCTH B
HaIPSOKCHUAX.

OurapmoHnyHocT (QYHKUUM HanpsokeHuil. [losydeHue BbIpaxeHUH 11
HanpspkeHui. @opMyIMpoOBKa TPaHUYHBIX YCIOBHN NI BCEX ITOBEPXHOCTEN
KOHTYypa IUIACTUHKH, B TOM YHUCJIE€ B MHTErpajgbHoi (opme. CpaBHEHHE C
pELIEHUEM COITPOTUBIIEHUS MaTEpUAJIOB.

5.3. JTaboparopHbie paboOTHI

HaumenoBanue paznena

Ne
o/ | A TeMBI 1abopaTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX padoT
pabot
Mexanuueckue
3 XapaKTCPUCTUKHU Bremonnenue naboparopnoit pa6otsl Ne 1 "Jluarpamma pactspkenus odpasna
KOHCTPYKUHOHHBIX |3 MAJIOYTJICPOAUCTON cTanm".
MaTepUajoB
Omnpenenenue yrioB 3aKpy4HMBaHUS TOHKOCTEHHBIX CTEPKHEH 3aMKHYTOTO
CB00OOHOE KpyYEHHUE P r byd P vt
npoduns
16 TOHKOCTEHHBIX I .
. aboparopnas pabota Ne 2. Onpe/ieneHne yrioB 3aKpyIHBaHHs CTEPKHEH.
CTEpIKHEM.
Kocoit n Omnpenenenue nepeMenieHui npu KOCoM u3ruoe
24 HpocTpaHCTBeHHBI  |Bbimonnenue naboparopHoit padoter Ne 3. Onpenencnue nepeMelIeHUN B
3ruo OaJyike Ipu KOCOM U3THOE.
Y CTOWYUBOCTD Omnpenenenne KPUTUIECKON CHITBI JITIS1 IICHTPAIbHO-CIKATOTO CTEPIKHS
28 neHTpansHo-cxxaroro [Jlaboparopubie paborer 12, 13, 14. VCTOMYMBOCTL CKATBIX CTEPIKHEH C
CTEPIKHS Pa3IMYHBIMH CIIOCOOAMU 3aKPETICHUs] KOHIIOB.

5.4. CamocrosTenbHas paboTa o

OyJarommxcs

Ne | HammeHoBaHue paznena o
ConeprkaHne caMOCTOSITETFHON paboThI
/0 | JUCHMIUIMHBI U TEMBI
OcHoBHbIE NOHATHS, |OCHOBHBIE MOHSTHS, TUIIOTE3bl U IPUHIIUIIBI COPOTUBIICHUS] MaTEpUAIOB
{ | THTOTE3BI X MPHHIIHITHL N3yueHune TeopeTHYecKoro Marepuaa 1mo TeMe
CONPOTHUBIICHUS
MaTepuasoB
VYeunus u HanpsiKeHus
2 TP TIEHTPATLHOM N3yuenue TeopeTnueckoro Matepuaia no reme. Beimonnenue 3agaun 1.1 u3
coxatun-pactsbkenun  |KP Ne 1.
MexaHndeckue MexaHnyeckne XapakTepUCTUKA MaTepUaoB
3 XapaKTEPUCTUKU N3yuenune TeopeTHyecKkoro Marepuaia mo TeMe.

KOHCTPYKIIMOHHBIX




MaTEepUaJIOB

Pacuersl Ha MpOYHOCTH

4 MPU PaCTHKEHUU- N3yuenne Teopernyeckoro marepuaia no reme. Pemenne 3anaun 1.2 u3 KP
CXKATHUH. No 1.
Cratuuecku Pemenue craTuuecky HEONPEAEIUMBIX 3a/1a4 IIPU PaCTKEHUN-CKATUU
5 | HEOUpE/eMMbIe 3371841 N3yuenne TeopeTnuecKoro MaTepuaia 1o TeMe 3aHsATus. BeinonHenue 3amau
IIPU PACTSKEHUU U 1.3u1.4KP Ne 1.
CKaTUU
OcHoBHbIE OHATUA.  |BbIunciaeHre reoMeTpUUecKUX XapakTePUCTUK MPOCTEHIINX QUTYD
6 I'eomeTpuueckue N3ydeHune TeopeTH4ecKoro Marepuana o TeMe.
XapaKTEPUCTUKU
POCTHIX QUTYP.
['eomeTpuyeckue ['eomeTprueckue xapakTepUCTUKH COCTABHBIX CEUEHUM
7 XapaKTEPUCTUKU N3ydenue TeopeTnueckoro MaTepuaia 1o teme. Pemenue 3anau.
COCTABHBIX CEYEHUN
Buns! HanpsokeHHbIX  [HanpskeHHOE COCTOSIHME B TOUYKE Tea.
8 cocTtosiHMi. JIuHeliHOe |M3ydeHHe TEOPETUUYECKOro MaTepuala o Teme.
HaIpsHKEHHOE
COCTOSIHHE.
9 Tmockoe HanpspKCHHOE IIimockoe HAIps’>KCHHOC COCTOSIHUEC
COCTOSIHHE Pemenue 3amaun 1.5 KP No 1 (ananutudeckn).
T'padnueckoe I'paduueckoe penieHne 3a1a4 O IIOCKOM HAINPSKEHHOM COCTOSIHUT )
N3ydenue TeopeTHueckoro mMarepuania mo teme. BroimonHnenue rpagudeckoi
10 |MPCACTABICHIE IWIOCKOTOL, ) oy 3amaun 1.5 PTP Ne 1.
HaIpsKEHHOT'O
COCTOSIHUSI.
O0beMHOE HANIPSYKEHHOE COCTOSIHUE
11 ObBeMHOE HANPAKEHHOE N3yuenune Teopernyeckoro Marepuania. Beinoanenue nyHkToB 3agaun 1.5 KP
COCTOSIHUE Nol.
[IpoBepky MPOUYHOCTH MPU CI0KHOM HAIPSKEHHOM COCTOSIHUH.
12 Teopun npounoctu.  |M3y4eHne TeopeTHaecKoro Mmarepuana o reme. Pemenne nmynkra 3agaun 1.5
KP Ne 1.
. YucTeI CABUT
13 HlucThili cagur M3Y4YE€HHE TEOPETHUECKOr0 MaTepuaa 1o Teme.
Kpyuenne crepkas ~ |KPYYEHUE CTEPIKHEN KPYTIIOrO U KOJIBLEBOTO CEUCHUM
14 | xpyruoro u konsuesoro [M3ydenue TeopeTudyeckoro Marepuana no reme. Beinonnenune 3anaqn 2.1 u3
CeueHui KP Ne 2.
. |xpydeHue cTepxHeil HEKpPYIIOro MONEPEYHOro CEUEHUS
15 Kpyuenue crepxkuei N3ydeHne TeopeTndyeckoro Marepuaina no reMe. Boemmonnenue 3agauun 2.1 KP
HEKPYTIIOTO CeYeHHsS  |no
CBoOogHOe kpyueHne |CBOOOJHOE KpyueHHE TOHKOCTEHHBIX CTEpPXKHEN
16 TOHKOCTEHHBIX N3ydyeHne TeopeTHuecKoro MaTepuara 1o TemMe.
CTEPKHEU.
[TocTpoeHue >mrop NONEPEYHbIX CHIT M U3THOAOLIMX MOMEHTOB B Oankax
17 ¥ cumist MU TLIOCKOM N3ydyenue TeopeTHyeckoro Marepuaia 1o TeMe. PemeHwe  3amad.
usrube Brmonnenue 3aganus 2,2 u3 KP Ne 2.
. HopwmanbHabie Hanpsoxenus pu uzruoe. [logdop cedenus n3rundaeMpix 6aaok.
“ncrsri wsrrb. N3ydenue Teoperndeckoro marepuana mno teme. Pemenue 3amaun 2.3 uz KP
18 Hopmanbhbie No 2.
HaANPSDKEHUS IpU U3ruoe
19 Tomepeurnbrii w3ri6. KacarenbHuble HanpskeHUs Ipy U3ruode. MpoBepKa MPOYHOCTH.

KacarenpHbIe

N3ydeHnne TeopeTrueckoro Mmatepuaia no reme. Pemenue 3anaq 2.3, 2.4




HaIPSKEHUS TIPH U3rHoe.

n3 KP Ne 2.

['maBHbIE HANIPSKEHUS
IpY TIONIEPEYHOM HU3THOE.

I'maBHble HampspkeHuss npu u3rude. [lonbop cedeHHsT TOHKOCTEHHBIX

CTEpIKHEH.

20 N3yuenue TeopeTudyeckoro marepuana mno reme. Boinonnenue 3agauu 2.4 u3
Pacuer TOHKOCTEHHBIX
o KP Ne 2.
CEUYCHUM.
Omnpenenenue nepeMenieHii B 6aaKe aHaTUTUIECKUM CIIOCOO0M
Ilepemenienus npu
21 N3ydenue TeopeTrdeckoro Marepuaia no reme. Beimonnenue 3anauu 3.1 u3
IUIOCKOM U3rube
KP Ne 3.
I Onpenenenue nepemenieHuid MerogoM Makcsemia-Mopa
€peMEILEeHHS IPU
21 peMellt p N3yuenue TeopeTuyeckoro marepuana rno reme. Boimonnenue 3agauu 3.1 u3
TUIOCKOM U3rube
KP Ne 3.
Kocoit u Kocoii u mpocTpaHCTBEHHBIN U3rn0
24 HpOCTpaHCTBeHHHﬁ I/IsyquHe TCOPCTUYICCKOIO MaTCpHralia 1o TEMC. Brinonnenue 3anauu 3.2 u3
U3ruo KP Ne 3.
BHEIICHTPEHHOE CXKATHE CTEPIKHEN OOJIBIIOHN KECTKOCTH
Brenentpennoe cxarue -
25 N3yuenune TeopeTnyeckoro Marepuania rno teme. Bemmonnenue 3aganus 3.3 u3
pacTsKeHue KP No 3.
. CoBMecTHOE JeicTBUE U3TH0A U KPYUCHHS
CoBMmecTHOE AeiicTBHE
26 p N3yuenune TeopeTnueckoro Marepuaia rno reMe. Beinonnenue 3agauu 3.4. u3
M3rH0a M KPYYCHHS  |pop'\o 3
Hanpsixenus u Hanpsixenus u nepeMenieHus: B CTEPKHAX C KPUBOJIMHEUHON OChIO
97 repeMenieHus B N3yuenune Teopernueckoro Mmarepuaia no reme. Pemenue 3amau.
CTEP)KHSIX C
KPHBOJIMHEHHOHN OCBIO
Y CTOWUYHUBOCTD Pacuer neHTpanbHO-CHKATBIX CTEPKHEN HA YCTOMYMBOCTD
28 | weHTpanbHO-CKATOrO |M3YYEHHE TEOPETHUYECKOrO Marepuaia mo reme. Pemenue 3anaq 3.5 u 3.6 us
CTEpPXKHS KP Ne 3.
Henunetinpie 3agaun  |[IpomonapHO-IONIEpeYHBINA N3TUO THOKUX CTEpKHEH
29 pacueTa ruOKux N3yuenune TeopeTnueckoro Marepuana mo TeMe.
CTEpKHEU
OcHoBHbIE TPUHIUTIEI 1 |OCHOBHBIE IPUHLIUIIBI U AOMYILEHUS JIMHEWHON TeOpUHn yIpyroctTu
30 | momymenus nuHeiHON |(M3ydeHHME TEOpETHUYECKOro MaTepuaa 1o TeMe.
TEOPHUH YIIPYTOCTH
AHanu3 00beMHOT0 HAPSHXKEHHOTO COCTOSHUS
31 Teopus Hanpsoxkenuii  |M3ydenne TeopeTuaeckoro marepuana 1o Kypcy. Pemenue 3anauu 4.1 u3 KP
Ne 4.
Teopus nedopmaruii
32 Teopust nepopmanuii  [HM3yuenue reopernyeckoro marepuana 1o teme. Penrenne 3anaum 4.1 us KP
Ne 4.
33 O60061ennblii 3akon  |O0001IeHHbIH 3aKk0H ['yka
I'yka N3yuenue Teopernueckoro Mmarepuana no reme. Pemenue 3aaau.
ITocTaHoBKa 33724 DopMyIUPOBKA TPAHUYHBIX YCIOBUM HAa TOBEPXHOCTH Tea.
34 Teopuu ynpyroctu u  [H3yuenue teoperndeckoro marepuana. Pemenue 3agaun 4.2 u3 KP Ne 4.
METOJIbI UX PEIICHU. OnpeueneHHe I'paHUYHBIX yCJ'IOBI/Iﬁ Ha MOBCPXHOCTHU TEJIA.
Pemenne oOpaTHOI 3a/1a4u TEOPUU YIIPYTOCTH
[TocTanoBka 3anau
N3ydenue Teoperndeckoro marepuania no reme. Pemenue 3anaun 4.3 uz KP
34 TEOPHUH YIIPYTOCTH H . .
Ne 4. Pemenue oO6paTHOI 3ajauu TEOPUH YIPYTOCTH: OMpeIeICHIE HAarPy30K,
METO/bI UX PEIICHHUS.
MIPUIIOKEHHBIX K CTEPIKHIO.
35 OcHOBHBIE ypaBHeHHs1 [H1710CKas nedopmarus. [11ockoe HanpsHKEHHOE COCTOSIHHE.

ILIOCKOH 3a1a4u TCOpHUU

I/I3y‘{CHI/IC TCOPCTUYCCKOIO MaTCpuraia 1o TEME.




YIPYTOCTH

36

Pemenwne mmockoit
3a/1a4u TEOPUU
YOPYTrOCTH B
HaHpH)KeHI/ISIX.

Pemenue niuockoi 3ajau TEOPUHU YIIPYTOCTH B HAMPSIKEHUSIX
N3yuenue TeopeTuyeckoro marepuana mno reme. BoinmonHenue 3agauu 4.4 u3
KP Ne 4.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

B 00BbeM camocToATeNbHOM paboThI 0 TUCIMILIMHE BKIIIOYACTCS CIeayIoIee:

- N3y4YEHHE TEOPETUUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUIIINHBL,

- IOJITOTOBKA K IIPAKTUYECKUM 3aHATHIM;

- pellIeHHE JOMAIIHUX 33]1a4 U BbllojgHeHue PI'P;

- IOJITOTOBKA K TEKYILEMY KOHTPOJIIO YCIIEBAEMOCTHU CTY/IEHTOB;

- IOATOTOBKA K 3a4€Ty C OLICHKOM U SK3aMEHY.

Bbi0op 3a7aHust Ha BBINOJIHEHHE pacyeTHO-rpauyecKol (KOHTPOJBHON) pabOThl MPOU3BOAUTCS I10
mmdpy Ha OCHOBE MOCIETHUX HU(P 3aUeTHON KHUKKH COTJIACHO METOAMYECKHM YKa3aHUSAM IO BBIIIOJTHEHUIO
JTAHHBIX PadoT.

BbINONHEHNIO KOHTPOJBHBIX (pacdeTHO-TpaduuecKux) paboT IODKHO TMPEAIIeCTBOBATh H3yUCHHE
COOTBETCTBYIOLIMX TEM TEOPETUUYECKOI0 Kypca [0 MaTepuajiaMm

JeKIHA, yaeOHUKaM, 3JIEKTPOHHBIM pecypcaM. [Ipexae ueM HauMHaTh pelieHue 3a1a4u, HE0OX0IMMO
BBIUEPTUTH B MaclITabe 3aJJaHHYIO PACUETHYIO CXEMY M YKa3aThb Ha HEH BCE MCXOHbIC YHCIIOBbIE JIaHHBIC.
[TpucTtynas K penIeHnIo Kax 101 3a1aun, He0OX0JUMO YSCHUTH ce0e CXOIHBIE JaHHbIE, COJAePKAHNE KAKI0TO
U3 MYHKTOB 3a/IaHUSl U ONPEAEIUTbh T€ METOJbl CTPOUTEIILHOW MEXaHWKHM M CIIOCOOBI pelIeHMs, KOTOpbIE
IUTAHUPYeTCs TpUMEHHTh. llpu TpoBeneHHH pacdeToB HEOOXOJMMO CTPOTO HPUACPKUBATHCS TPUHITOM
CHCTeMbl euHUI] u3MepeHus pusnueckux BenuuuH (CH) u coryiacoBbIBaTh MEXIY COOOH pa3MEpHOCTH 3TUX
BEJIMYHH.

Bce pacueTHble pOpMYIIbI 1OJIKHBI 3alIUCHIBATHCS B OOIEIPUHATHIX 0003HAUEHUSX, PACUETHBIE CXEMBI
JIOJDKHBI BBITIOJTHATHCS. aKKYPaTHO, ¢ BKIIFOYCHHEM BCEX HEOOXOIMMBIX JIEMEHTOB W 0003HAYEHHH COTJIACHO
crannaptam ECK/I.

Pemenne 3amau HEOOXOAMMO CONPOBOXAATH KPAaTKUMHU IOSICHEHUSIMH, BCEMH HEOOXOIMMBIMU
pacueTaMu M YETKMMH CXEMaMH € yKa3aHHEM B HEOOXOJUMBIX CIIydasX MAcLITa0OB JUIMH U CHUIL

PacuerHo-Tpaduueckue paboTsl TOJKHBI ObITH OQOPMIICHB Ha CTaHIAPTHBIX JHCTaxX Oenoil Oymaru
dopmarta A3 (297 x 420) ¢ cobmonenuem 'OCT. Ilpu odopmieHun paboTsl B KOMIIBIOTEPHOM BapHaHTE
JIOTTYCKAeTCsl UCIOJIb30BAHUE CTAaHIAPTHBIX JUCTOB Oesnoi Oymaru ¢dopmata A4 (210x297), ecam oHa
MOJTHOCTBIO BBINIOJIHEHAa Ha KommbloTepe. Ha TUTynbHOM nMcTe 00s3aT€IbHO YKa3bIBAIOTCS HOMEp U
HauMEHOBaHME pabOThI, haMUIIMSI U MHULUAIIBI CTyeHTa U g p. O0pa3ibl 0opopMIIeHNS CTaHJAPTHBIX JIUCTOB
JaHbl B MPWIOKEHUU K METOAMYECKUM YKazaHusM. OcdopmiieHue paboT Ha Oymare JIpyrux ¢GopmaroB He
JIOTTYCKAETCS.

7. OneHo4Hble MATEPHAJIBI JJIsi NMPOBEJCHUS TEKYLIero KOHTPOJIsI YCIeBAeMOCTH MW NPOMEKYTOYHOM
aTTecTalMu 00y4aomMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHb KOMIETEHIIMN C YKa3aHUEM 3TaroB UX (OPMUPOBAHUS B IPOLIECCE OCBOCHUS TUCIUIITUHBI

Konx n HanmeHoBaHue
Ne KoHTtpommpyemsle pa3iesnsl TUCHHATLINHBL N Bun onenounoro
. (Mosty1s) MHIMKATOpa KOHTPOJIUPYEMOU cpesicTBa
KOMITETEHIINH
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
1 OcHoBHble moHsTHs, runoTe3bl U npuHnunel| OIIK-3.1, OIIK-6.17, OIIK- Verabiii onpoc
CONMPOTHUBIIEHUS MaTEPUATIOB 6.18, OIIK-11.1, OIIK- 11.6,
OIlK-11.13
OIIK-1.2, OIIK-1.4, OIIK- 1.5,
5 Yeunus u Hanpsbkenus npu uentpainsHoM| OIIK-2.1, OIIK-3.1, OIIK -  |YcTHbII orpoc,
CKATUH-PACTSHKEHUN 6.17, OIIK-6.18, OIIK-11.1, [Bemoaaenue KP Ne 1.
OIIK-11.6, OIIK-11.13
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
3 Mexanuueckue xapakrepuctuku| OIIK-3.1, OIIK-6.17, OIIK- [YcTHBIM ompoc, OTYET O
KOHCTPYKLMOHHBIX MaTepHaiOB 6.18, OIIK-11.1, OIIK- 11.6, |mabopaTopHoii paboTe.
OIIK-11.13
PacdyeTsl Ha NPOYHOCTH NPH PACTSIKEHHH- OIIK-1.2, OIK-1.5, OK- 2.1, 15 oo zagaun 1.2 KP
4 CKATHI OIIK-3.1, OIIK-6.17, OIIK- Ne |
' 6.18, OIIK-11.1, OIIK- _




11.6, OIIK-11.13, OIIK-1.7

OIIK-1.2, OIIK-1.4, OIIK- 1.5,

5 Cratnueckn Heompeaenumble 3amaun  npu|OIIK-1.7, OIIK-2.1, OIIK -3.1,|YcTHbIi ompoc,
PaCTSHKEHUU U CKATHHU OIIK-6.17, OIIK-6.18, OIIK- [Bemonnenue KP No 1.
11.1, OIIK-11.6, OIIK- 11.13
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
6 OcHoBHBIC TTOHSTHS. I'eomerpuueckue| OIIK-3.1, OIIK-6.17, OIIK- |YcrtHblit onpoc. Pemenue
XapaKTEPUCTUKU MTPOCTHIX UTYP. 6.18, OIIK-11.1, OIIK- 11.6, |3amau.
OIIK-11.13
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
7 I'eomerpuueckue xapakrepuctuku coctaBubix| OIIK-3.1, OIIK-6.17, OIIK- [YcTHBIN onpoc, peiieHue
CCUCHUU 6.18, OIIK-11.1, OIIK- 11.6, [3amau.
OIIK-11.13
OIIK-1.2, OIIK-1.5, OIIK- 1.7,
8 Bunbl nanpspkennsix coctostHui. Jluneitnoe| OIIK-2.1, OIIK-3.1, OIIK - Vet onpoc
HaIpsHKEHHOE COCTOSHUE. 6.17, OIIK-6.18, OIIK-11.1, ’
OIIK-11.6, OIIK-11.13
OIIK-1.2, OIIK-1.5, OIIK- 1.7, Veruuii onpoc
9 |ILmockoe HaNPsHKEHHOE COCTOSIHHE OINK-2.1, OTIK-3.1, OTIK - BBIIIOJIHEHHE 3aJ1a4u 1.5,
6.17, OIIK-6.18, OIIK-11.1, KP No |
OIIK-11.6, OIIK-11.13 T
OIIK-1.2, OIIK-1.5, OIIK- 1.7,
10 I'padmueckoe  mpeacraBnenue  1wiockoro| OIIK-2.1, OIIK-3.1, OIIK - |YcTHBIN onpoc, pemieHue
HANPSHKEHHOT'O COCTOSIHUS. 6.17, OIIK-6.18, OIIK-11.1, [3amaum 1.5 KP Ne 1.
OIIK-11.6, OIIK-11.13
OIIK-1.2, OIIK-1.4, OIIK- 1.5,
11 |O6pemHoe HanpsKeHHOE CocTosHME OIIK-2.1, OIIK-3.1, OIIK - |YcTHBIit onpoc, perieHue
6.17, OIIK-6.18, OIIK-11.1, [3amau
OIIK-11.6, OIIK-11.13
OIIK-1.2, OIIK-1.4, OIIK- 1.5, Ve THLI onpoc
12 |Teopuu mpOYIHOCTH. OIIK-2.1, OTIK-3.1, OTIK - BBIIOJIHEHHUE 3aJa4M 1.§
6.17, OIIK-6.18, OIIK-11.1, KP No |
OIIK-11.6, OIIK-11.13 T
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
13 |YwmcThIii caBUr OIIK-3.1, OTIK-6.17, OTIK- YcTHBI onpoc.
6.18, OIIK-11.1, OIIK- 11.6,
OIIK-11.13
OIIK-1.2, OIIK-1.4, OIIK- 1.5, Ve THLI OIIDOC
14 Kpyuenue crepxus kpyrioro u kossuesoro| OIIK-2.1, OIIK-3.1, OIIK - BLIOHEHIE 3az[atn/1p2 1
CCUCHHUI 6.17, OIIK-6.18, OIIK-11.1, KP Ne 2 )
OIIK-11.6, OIIK-11.13 B
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
15 [Kpyuenue cTepkHEH HEKPYTJIOTO CEUSHUS OIIK-3.1, OTIK-6.17, OIIK- YcrHbI onpoc.
6.18, OIIK-11.1, OIIK- 11.6,
OIIK-11.13
OIIK-1.2, OIIK-1.4, OIIK- 1.5,
16 CBoOoaHoe Kpy4eHHE torkocTeHHBIX |OITK-1.7, OIIK-2.1, OIIK -3.1,|YcTHbIH onpoc. Pemrenne
CTEPKHEM. OIIK-6.17, OIIK-6.18, OIIK- (3amaud.
11.1, OIIK-11.6, OTIK- 11.13
OIIK-1.2, OIIK-1.4, OIIK- 1.5,YcrHbrit onpoc. Pemienue
17 |[Ycunus nmpy miIocKoM u3ruoe OIIK-1.7, OIIK-2.1, OIIK -3.1,|3amauy. Brmmonnenue

OIIK-6.17, OIIK-

3agaHus




6.18, OIIK-11.1, OIIK-11.6,
OIIK-11.13

2.2 KP Ne 2.

18

Yucteiii m3rn6. HopmanbHble HampspKEHHS
MIpU U3ruoe

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

VYerasiil onpoc. Pemenue
3a71ad4. Brimonnenne
3agad KP Ne 2.

19

[Tonepeunsblit n3ruo. Kacarenbnbie

HANPSDKEHUsS IPU U3ruoe.

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

YerHbii onpoc. Pemenne
3a1ad4. Beinonnenune
3amay 2.3, 2.4 KP Ne 2 KP

20

['maBHbIC HaNpsKEHUST TIPU  MIOMEPEUYHOM
n3rude. Pacyer TOHKOCTEHHBIX CEUEHUN.

OIIK-1.2, OIIK-1.5, OIIK- 2.1,
OIIK-3.1, OIIK-6.17, OIIK-
6.18, OIIK-11.1, OIIK- 11.6,

OIIK-11.13

VYerasiil onpoc. Pemenue
3amanus 2.4 u3z KP Ne 2.

21

[lepemernieHus mMpy MIOCKOM U3THOE

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

YcrHbiit ompoc.
Brinonnenue 3aganus 3.1
KP Ne 3.

22

WNnas xonTakTHas paboTta

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

23

3ayeT ¢ OLICHKOM.

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

24

Kocoii 1 mpocTpaHcTBEHHBIN U3rnb

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-2.1, OIIK-3.1, OIIK -
6.17, OIIK-6.18, OIIK-11.1,

OIIK-11.6, OIIK-11.13

YcrHbI oIIpoc.
Brimonnenue 3amaun 3.2
u3 Kp Ne 3.

25

BHCHCHTpeHHOC CIKaTUC-PACTAKCHUC

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-2.1, OIIK-3.1, OIIK -
6.17, OIIK-6.18, OIIK-11.1,

OIIK-11.6, OIIK-11.13

YcrHbIi ompoc.
Brmmonnenue 3agaun 3.3
n3 KP Ne 3.

26

CoBMecTHOE AeiicTBHe N3rnda v KpydeHus

OIIK-1.2, OIIK-1.5, OIIK- 2.1,
OIIK-3.1, OIIK-6.17, OIIK-
6.18, OIIK-11.1, OIIK- 11.6,

OIIK-11.13, OIIK-1.4

YcrHbI oIIpoc.
Brmmonaenue 3agauun 3.4
n3 KP Ne 3.

27

HanpspkeHns u nepeMeleHust B CTEPKHAX ¢
KPHUBOJIMHEWHON OCBIO

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

YerHbii onpoc. Pemenue
3a1ad.

28

Y CTOMYHUBOCTh HOCHTPAJIBbHO-CKATOTO CTCPIKHA

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

YcrHbIi orpoc.
Brinonnenune 3aJJaHuN
3.5u 3.6 u3 KP Ne 3.

29

Henuneiinple 3agaun pacycTta TUOKHUX

OIIK-1.2, OIIK-1.4, OIIK-

YeTHBI onpoc,




1.5, OIIK-1.7, OIIK-2.1, OIIK
-3.1, OIIK-6.17, OIIK-6.18,

30

CTEpKHEU OIK-11.1. OIK-11.6. OIIK- |Peuenne sazad.
11.13
OIIK-1.2, OIIK-1.5, OIIK- 2.1,
OcHoBubple  mpuHmunbel  u  jponymeHus| OIIK-3.1, OIIK-6.17, OIIK-

JIMHEWHOM TEOPUHU YIIPYTOCTH

6.18, OIIK-11.1, OIIK- 11.6,
OIIK-11.13

YcTHBIM onpoc.

31

Teopust HanpsHKEHUH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

VYerubii onpoc. Pemenne
3agad u3 KP Ne 4.

32

Teopus nedhopmaruit

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

Ycrublii onpoc. Pemenue
3agay u3 KP Ne 4.

33

O06006menHsbIif 3akoH ['yka

OIIK-1.2, OIIK-1.5, OIIK- 2.1,
OIIK-3.1, OIIK-6.17, OIIK-
6.18, OIIK-11.1, OIIK- 11.6,

OIIK-11.13, OIIK-1.4

YcTHBIM onpoc.

34

IlocTaHOoBKa 3amady TEOpUM YINPYTOCTH U
METO/bI UX PEIICHUS.

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

YcTHBIN OIpoc.

35

OCHOBHBIE  ypaBHEHHMSI IUIOCKOM

TEOPUH YIIPYTOCTH

3a1a4u

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-2.1, OIIK-3.1, OIIK -
6.17, OIIK-6.18, OIIK-11.1,

OIIK-11.6, OIIK-11.13

YcTHBIN Oompoc.

36

Pemenue miockoi 3aaun TEOpUU YIIPYTrOCTH
B HaMPsDKCHUSAX.

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIlIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OTIK- 11.13

VYeTHBIN onpoc, peleHne
3agaun 4.4u3 KP Ne 4

37

OcHOBEI TCOPHHU INIACTUIHOCTHU

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-2.1, OIIK-3.1, OIIK -
6.17, OIIK-6.18, OIIK-11.1,

OIIK-11.6, OIIK-11.13

YcTHBIN Oompoc.

38

OCHOBEI TEOPHHU IMOJIZYUYECTHU

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13

YcTHBIN onpoc.

39

Wnas koHTakTHas pabora

OIIK-1.2, OIIK-1.5, OIIK- 2.1,
OIIK-3.1, OIIK-6.17, OIIK-
6.18, OIIK-11.1, OIIK- 11.6,

OIlK-11.13
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DK3aMeH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-2.1, OIIK -3.1,
OIIK-6.17, OIIK-6.18, OIIK-
11.1, OIIK-11.6, OIIK- 11.13




7.2. TunoBble KOHTPOJIbHBIC 33/1aHUS WM MHBIE MAaTepUAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIE
U1l OLICHKH 3HAaHU, YMEHUH U HaBBIKOB U (MJIM) OIBITA PO(ECCUOHAIBHON 1eATEIbHOCTH, XapaKTEPU3yIOLIUX
sTanbl HopMUPOBAHHS KOMIETEHIUH B MPOIIECCE OCBOCHUS AUCITUTIINHBI

KoHTpomnbHbIe 3a1aHUs U CAMOCTOSATENIbHOM PabOThl HA MPAKTUYECKUX 3aHATHUSIX.

(11 mpoBepku cPOPMUPOBAHHOCTH HHAMKATOPOB aocTmwkeHus kommereHuun OIIK-1.2, OIIK-1.4,
OIIK-1.5, OIIK-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OIIK-11.6, OIIK-11.13 )

3 cemectp. daiin pacnonoxen B [punoxenusx. Kontponbusie 3agaun. Cemectp 3.pdf
a Ttakke pasmenien mo aapecy DHMOC Moodle https://moodle.spbgasu.ru/mod/resource/view.php?
id=104233

4 cemectp. ®@aitnmer pacmonokensl B Ilpuioxenusx. Konrpombsabie 3amaun. Cemectp 4.pdf;
KonTtposnbHbie 3a1anus o reopun ynpyroctu. pdf

a Takxke pasmeniensl o agpecy DMOC Moodle https://moodle.spbgasu.ru/mod/resource/view.php?
10=104234 u https://moodle.spbgasu.ru/mod/resource/view.php?id=104246

7.3. Cucrema OLICHUBAHUS PE3YJIBTATOB OOYYECHUS MO TUCIHUIUIMHE (MOMIYIIO) MPHU MPOBEICHUU TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH

OreHka «OTJIIMYHOY 3HAHHUS:

(3auTeHo) - CUCTEMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLHUIIIIMHBL, 2 TAK)KE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IIPEAEIIbI
y4eOHOil mporpamMmsl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMAaTUYECKN IPAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U INTYOOKOE€ YCBOEHUE OCHOBHOW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil mporpaMMoi o JUCHHUILUIMHE (MOIYJIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCSA B TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX JUCLUILINHBI
Y JaBaTh UM KPUTUYECKYIO OLIEHKY, UCITOJIb3Ysl HAyYHBIE JTOCTUKEHUS IPYIrUX
JUCLIUILINH

HAaBBIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabodell mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTEJILHO U TBOPUECKH peIllaTh CIOXKHBIE TPOOIIEMBI U
HECTaHJapTHBIEC CUTYyaLUH;

- IPUMEHSET TeOPeTUYECKHEe 3HAHU [T BEIOOpA METOIUKHU BBITOJTHEHUS
3aaHUI;

- TPaMOTHO 00OCHOBBIBAET X0/ pEIICHUS 3a/1a4;

- 0e3ynpevHo Bia/ieeT MHCTPYMEHTAapHeM Y4eOHOM TMCIUIUINHBI, YMEHHUE €r0

3 GEKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHas paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHITUSAX, AKTUBHO yJacTBYET B

v v
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O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIICTIIUAX U HAIIPABICHUSIIX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpPATyphl, PEKOMEHIOBAHHON paboyeil mporpaMmoii;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€ET OPUEHTHPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHIENIUAX U HAIPABICHUIX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaJIeeT MHCTPYMEHTapueM y4yeOHON AUCIUILIIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj pyKOBOJCTBOM IMPEMOaBATENS HAa TPAKTUUECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTHU 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS MUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAyYHYIO TEPMUHOJIOTHIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKET 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJJaHUI

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, He0OX0AUMbIE JJI1 OLUEHKU 3HAHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa NpOodecCHOHaTbHON
NeSITeBbHOCTH, XapaKTepU3YOIIUX dTanbl  (OpMUPOBAHUS KOMIIETEHLMH B  Ipolecce OCBOCHUS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS

(11 mpoBepku cPOPMUPOBAHHOCTH MHAMKATOPOB aocTiwxkeHus kommereHuun OIIK-1.2, OIIK-1.4,
OIIK-1.5, OIIK-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OIIK-11.6, OIIK-11.13)

3 cemectp. ConpoTHUBIICHHE MAaTEPUATIOB

[IpeameT conpoTuBiIcHUs MaTepuaioB. Buasl nedopmariuii.

CaoiicTBa uaeanpHOro Marepuana. Mmeanu3anus reoMeTpudeckoid (hoOpMel.
Knaccudukanus Harpy3ox.

Merto ceyeHHil 1 BHYTPEHHHUE CUIIbL. Y CHJIMSI B CEYEHUH CTEPKHSL.

[TonsiTue o HanpspoxkeHusIx. HopmaiibHble, KacaTeabHbIE U MOJHBIE HATIPSYKEHUS.
[Ipunuun nezaBucumoctu AeictBus cui. [Ipunuun Cen-Benana.
Onpenenenre yCUINil NpU pacTIKECHUN-CKATUU CTEPIKHS.

AOcComoTHBIE U OTHOCUTEINbHBIE NedopManinu. 3akoHbl ['yka u [lyaccona.

. OrnpeneneHre HOPMAJIbHBIX HAIPSDKEHUI MPU PACTSKECHUN-CKATUU.

10.  PacrtspbkeHue crepkHS COOCTBEHHBIM BecoM. CTepKeHb PaBHOTO COMPOTHBIICHHUS.

e A i

Ne)

11.  IloreHnumanbHas SHEPTUS YIPYroi nedopmaiuu npu pacTsHKCHUU-CKATHH.
12. OcHoBHbIE BUIBl MaTEpUAJIOB IO XapakTepy paspylieHus. HazHaueHne MexaHHYECKUX
HCIIBITAHUM.

13. Jlnarpamma pacTsKeHHUs] MaJIOYIJIEPOJUCTON CTaJId U €€ OCHOBHBIE XapaKTepUCTUKU. J(narpamMma
YCJIOBHBIX HalpsiKeHUH.

14.  XapakTepUCTUKHU POYHOCTH, IUIACTUYHOCTU U YIIPYTOCTH. SIBIEHNE HaKiena.

15.  Jluarpamma cxatus ctajuu. JmarpaMMel cKaTUS-pacTsSKEHUS MHBIX MJIACTUYHBIX MaTepHAalOB.
VY CI0BHBIN NPEaEN TEKYy4ECTH.

16.  Jluarpammbl CKaTHsI-PacTsKEHUS XPYIKUX MAaTEPUAJIOB U UX IPOYHOCTHBIE XAPAKTEPUCTUKH.

17.  Tlon3yuecTh U penakcanus HanpsokeHuid. KoHueHTpanus HanpsbkeHui.

18.  IloHsTHe 00 omacHBIX HANPSDKEHUSAX Ul IJIACTUYHBIX U XPYNKHUX MaTepuanax. Meroa pacuera
10 JIOITYCKaeMbIM HaIPSIKEHUSIM.

19.  VYcnoBue NpoyHOCTH IIPU PACTSKEHUU-CKATUU. Tpu THNA 3a1a4 HA IPOYHOCTb.

20. Meton pacuera Mo HpPEAEIbHBIM COCTOSHUSIM. HOPMATHUBHBIE M PACUETHBIE COIPOTUBIICHUS
MaTepuaia. Y clI0BUE IPOYHOCTH.
21.  YcnoBue KeCTKOCTH NPH PaCTHKEHUHU-CKATHH.

22.  lloHATHE O CTaTUYECKU HEONPEAETUMON 3a1ade. ['pynnel ypaBHEHUM U1 PEIIEHUS CTATHYECKU
HEOIpEeIeTMMON 3a1a4u.

23.  OmnpezaeneHue yCHJINH B CTATHUECKU HEOIIPEEIMMON CTEPKHEBOM CUCTEME ITPH YIIPpyroil pabore
Matepuaina. Pacuer Ha mpoyHOCTh 1O yNpyroil craguu AeGopMUpOBaHUS.

24.  Pacuer npu pacTs)KEHUU-CHKATUU TI0 MPENEIbHOMY IJIACTHYECKOMY COCTOSIHHUIO.

25. OcobeHHOCTH pacyeTa CTaTHYECKH HEONpPEAETUMBIX CHCTEM Ha M3MEHEHHE TeMIepaTyphl U
HETOYHOCTb U3TOTOBJICHUSI €€ DJIIEMEHTOB.
26. [ToHsATHE 00 OCHOBHBIX I'€OMETPUYECKHX XapaKTEPUCTHUKAX IJIOCKOM ¢urypsl. CtaTuuyeckue

MOMCHTBI, OCCBBIC, IICHTp06e)KHI)IG U NOJIAPHBIE MOMCHTBI MHEPLHHU. MOMCHTBI COIIPOTUBJICHHA. Pa)mycm
HHCPpLUU.

27.  BbluucieHHE reOMETPUYECKUX XapaKTEPUCTUK MPOCTEUIINX CEUEHUMN: MPSAMOYTOJIbHUK, KPYT,
KOJIBLIO.

28.  Teopembl 0 MOMEHTaX MHEPILHUHU MPHU MAPAJUIETBHOM MEPEHOCE OCEN U MPU MOBOPOTE CUCTEMBI
OCEH.

29. OnpeneneHne reOMETPUYECKUX XapaKTEPUCTUK COCTAaBHBIX CEYEHHWM Ha OCHOBE TEOPEM O
MOMEHTax UHEPLMH.

30. [lonsiTHE O HANPSKEHHOM COCTOSHMM B TOYKE TBEPAOro Tena. XapaKTEepUCTHKAa BUIOB
HaIPsKEHHBIX COCTOSIHUU. | JTaBHbIE HANPSKEHUS U TJIaBHBIE TUIOMIAIKH.

31. JIuneitHoe HanpsbkeHHOe cocTostHue. OnpeneneHre HapsHKeHU 0 HAaKIIOHHOM THTOIIaKe.

32. HamnpspkeHns 1o HakJIOHHBIM IUIOLIAJKaM IPH IJIOCKOM HANpSHKEHHOM COCTOSIHMM. 3aKOH
[TAPHOCTH KacCaTEJIbHBIX HAIPSHKEHUI.

33. OmnpeneneHre INIaBHBIX HANPSOKEHUM M TMOJOXKEHHWS TJABHBIX IUIOHIanoK. MakcuMasbHbIE

KacaTrelbHbIEe HAPSXKEHUSI.
34.  VYpaBHeHus kpyra Mopa npu I10CKOM HalpsKeHHOM cocTossHuU. [loctpoenne kpyra Mopa



IO TJIABHBIM HATIPSKEHUSIM.

35. [Toctpoenue kpyra Mopa no HampspDKEHHSIM Ha MPOM3BOJIBHBIX MUIomankax. Mcnonb3oBaHue
Kpyra Mopa [i1s oripeieJICHus] HAPSHKSHH 110 HAKIIOHHBIM TIJIOMAIKaM | TJIABHBIX HAIPSHKCHUN.

36.  XapakTepHucTHKa 00BEMHOTO HAMPSHKEHHOTO cOCTOsSHUA. TeH3op HampsokeHuid. OO000IEeHHBIH
3akoH ['yka. OTHOCHTENbHAsA 00BeMHast gedopMarus.

37. OtHocuTenbHast oObeMHast nedopMmanus. YelbHas MOTEHIUANbHAs SHeprus aedopMaiuu.
DHeprus u3MeHeHus: 00beMa U SHEPTUs U3MEHEHUsT (POPMBI SJICMEHTA.

38.  IIpoBepka MpOYHOCTHU MPH CIOKHOM HAIPSHKEHHOM COCTOSIHUM. DKBUBAJICHTHBIE HAIIPSHKEHUS.

39.  Knaccuueckue T€OpUH MPOYHOCTH JUIS XPYIKHUX H IUTACTUYHBIX MATEPUATIOB.

40.  Teopus npoyHoctu Mopa. [ToHssTHE O MEXaHUKE TPEILIHH.

41.  Ywucrsiii cnBur. ['maBuble Hanpspkenus. Kpyr Mopa. OtHocurtensable qegopmanuu. 3akon ['yka
IIPU YUCTOM CJIBUTE.
42.  YnenpHas NOTEHIMAJIbHASA SHEPTHs AeOopMalli M YCIOBHS MPOYHOCTH IPU YUCTOM CIIBUTE.

Pacuetsl Ha cpes.

43.  VYcunus npu Kpyderun. Hanpsokenus v ieopManuu npu KPy4eHUH CTEPKHS KPYTIIOTO CEUCHHS.
OrnpeneneHne yrioB 3aKpyYUBaHHUS.

44.  KpyueHue CTEp:KHEH KOJIbILIEBOTO CEUCHHUsI. Y CIIOBUS MPOUYHOCTHU U KECTKOCTH.

45. [TorenumansHas sHeprus aedopmanuu Npu KpydeHUH. PacueT HUIMHAPUYECKON TPYKHUHBI C
MaJIbIM I1arOM BHTKA.

46. Kpydenue crepxHsi npsaMOyroiabHoro ceueHusd. OnpeneneHne MakCUMaJdbHbIX HANpsDKEHUN U
YIJIOB 3aKPyYMBaHMUSL.

47. CB0OOOIHOE KpyYeHHE TOHKOCTEHHBIX CTep)KHEH OTKpbIToro mnpoduis. KpyueHue ToHKOMH
MPSIMOYTOJIbHOM 10JI0Chl. MeMOpaHHas aHaJIOTHsl.

48. CB0oOOIHOE KpYy4YeHHE TOHKOCTEHHBIX CTEp)KHEW 3aMKHYTOTO Mpo(uis. 3aKOH MOCTOSHCTBA
MOTOKA KacaTeabHbIX HanpspkeHuid. @opmyna bpenra. OnpeneneHue KeCcTKOCTH.

49. Bunel yeunuii npu usrube. OmnpeneneHue ycuiauid MeTofoM cedeHuid. [IpaBuiio 3HaKkoB auis

MOTICPEYHOMN CHIIBI M U3THOArOIIero MOMeHTa. [TocTpoeHHE AIIOp YCHITHIA.
50.  HuddepeHmnuanbHbie 3aBUCUMOCTH MEXKIY YCUIHSIMHU M HHTEHCUBHOCTBIO HATPY3KH. CIIEICTBHUS
n3 quddepeHnnanbHbIX 3aBUCHIMOCTEH.

51. Yucrslit n3rud. OCHOBHBIE JOMYIIEHHUS TeOpUH YrcToro n3ruda. [lonoxxenne HeRTpaIbHOM OCH.

52.  CB#3b KpUBU3HBI H30THYTOM OCH C U3rMOaroIuM MOMEHTOM. BbIBOI popMyIIbI 4711 HOpMAJIbHBIX
HaIpSHKEHUN.

53.  VYcnoBue npoyHOCTH NpH YucTOM u3rude. ParronansHble (hOpMbI TIONIEpeUHbIX ceueHu. banka
PaBHOTO CONPOTHUBIICHUS U3TUOY.

54. Xapaktep aedopManuii Mpu monepedyHoM u3rude crepxkHs. OCHOBHBIC TOMYIIEHUS IJIS
OIpeJIeJIeHUs KacaTeNbHbIX HanpsbkeHui. BeiBo popmyinel XKypasckoro.

55. Omiopbl KacaTeIbHBIX HAaNpPSKEHUI N1 MacCUBHBIX M TOHKOCTEHHBIX CEUEHMH. Y cCioBHE

npouHoctu. [ToHsTHE O LIEHTpe U3ruoda.
56.  banoudnoe HanpsikeHHOE cocTosiHUE. OnpeieseHNe INIaBHbIX HaIllPsHKEHUH.
57.  Tlonbop ceueHUs U NPOBEPKHU MPOUYHOCTU U3rHOaEMbIX 00K TOHKOCTEHHOTO MPOQUIIS.

4 cemectp. ColpoTHBIEHNE MAaTEPHAIIOB, OCHOBBI TEOPUHU YIPYTOCTH U IJIACTUYHOCTH.
1. JuddepennuansHoe ypaBHEHHE HW30THYTOH OCH M ero uHTerpupoBanue. OmpexaeneHue
MIPOU3BOJIbHBIX MOCTOSIHHBIX.

2. AHaIUTHYECKUH CIIOCO0 ompeeeHns nepeMenieHnii. MeTo1 HaualbHbIX apaMeTpoB.

3. OO6001mIeHHbIe CHUIIBI M 0000IICHHBIE TIEpEeMEIICHUs. BBIYCIIeHre TOTEHIIMATBHOW YHEPTUU
nedopmaruu npu uzrude. Teopema Knaneiipona.

4. Teopema Kactunpsano. @opmyna Makcsemna-Mopa. Metoa Makcpemia-Mopa aJist onpeaeiaeHust
MIEPEMELLEHUI B YIIPYTOM CTEPIKHE.

5. [IpakTrueckoe BeruKcieHue nHTerpasoB Mopa. @opmyina Bepemaruna. @opmyina CumicoHa.

6 Yeunus 1 HanpspKeHUst pU KOCoM U3rube. YpaBHEHHE HEHTpaNbHOM JIMHUM M €e CBOMCTBA.

Omnopa HOPMAJIbHBIX HAPSDKEHUH. Y CIIOBHE MPOYHOCTH.
7. [Tox6op mpsIMOYTOJABHOTO U JABYTaBpPOBOTO ceueHus. [lepeMertienns mpu KocoM U3ruoe.



[TpocTpaHcTBEHHBIN U3THO.

8. Yewnus 1 HanpsKEHUs] MPU BHELICHTPEHHOM CKaTHUU. Y PAaBHEHUE HEUTPATIbHOW JIMHUM U €€
MOCTpOEHHUE 10 oTpe3kaM. CBoMCTBa HEUTPATILHON JTMHUH.
0. B3anmHoe pacrosnokeHue nojaoCcoB U HEUTPAIbHBIX JIMHUN. DTIOPbl HOPMaJIbHBIX HAMPSHKEHUN

U yCJIOBHE ITPOYHOCTU IIPU BHELIEHTPEHHOM CKaTHU.

10.  Snpo ceuenus. CBoiicTBa simpa ceueHus. [loctpoeHue sipa CEYeHHs COCOOOM HEUTPaTbHBIX
JMHUAN ¥ CIIOCOOOM TOIIIOCOB. SIpo cedeHus s mpocteimux Guryp.

11. N3rub ¢ kpydeHHEM CTEepXHS KpPYIJOro MONEePEeYHOro CEeUeHHUs. YCJIOBHSI MPOYHOCTU I10
IIPUBEAECHHBIM MOMEHTaM.

12.  W3rub ¢ KpydeHHueM CTEpPXKHS MPSIMOYTOJIBLHOTO CeUeHHUs. XapaKTep S0P HAMPsHKEHUN. TO00p
CEUEHUS U IIPOBEPKU IPOYHOCTH.

13. Knaccudukaius KpUBOJUHEHHBIX cTepkHEH. HanpspkeHus py EHTPaIbHOM COKATHH.

14. WM3rub xpuBomuHEWHOro crepxHs. PopMmyna aias HOpMalbHbIX HanpspkeHui. [IpubnusxeHHas
dbopMyna A CMEIIeHNUs HEUTPAITBHOTO CIIOSL.

15. ®opmyna st nepeMeleHud B CTEPKHAX MaJIOW KPUBU3HBI.

16. [Tonsitue 00 ycroiumBocTH (opm paBHOBecus. Kpurepum ycroitumBoctH. [lonsTHE O
KPUTHYECKOW HArpy3Ke.

17. 3anmava Diinepa. BeiBoa popmymbl 1151 KpUTHUECKON CHIIBI. 3aBUCUMOCTb KPUTHUUYECKOM CHIIBI OT
YCJIOBUM 3aKPETUICHUST CTEPHKHS.

18. PacyerHas qymHa cTEp>KHS U KOOPPUIIMEHT NpuBeAeHUs. KpuTHueckue HanpsKeHUs.

19. YcToWuuBOCTH 3a IpeaenaMu yrnpyrocta. Gpopmyisl JHreccepa, Scuackoro, Kapmana. momHbIi
rpaduK KPUTUYECKUX HATIPSIKCHHIH.

20. [IpakTHyeckuii pacder Ha YCTOWYMBOCTH IO HOpMaM TpoekTupoBaHus. Koadoumment
MIPOJIOILHOTO U3TH0A.

21. Pacyer ruOKOro BHEIICHTPEHHO-CKATOTO CTEPXKHS 110 JIe(hOPMUPOBAHHOMY COCTOSTHUIO. [Ipeaerns
MIPUMEHUMOCTH PEILLICHHUS.

22.  IIpoponbHO-TIONEpedHbIi n3rud rudkoro crepxkus. [lpubnuxkenHoe peuieHue A NporudoB u
HaNPSHKCHUN,

23.  OcHOBHbIE IPUHLMIIBI U JOIYIIEHUS JUHEHHON TEOPUH YIIPYTOCTH.

24.  TuddepeHunanbHble ypaBHEHUs paBHOBECHS. 3aKOH IMAapHOCTH KacaTeNbHBIX HAIPSKEHHH.
Harmpsixkenus 110 HakJIOHHBIM IIIOIIAIKaM. Y CJIOBUS HA IIOBEPXHOCTH TeJa.

25. I'maBHBIE mIIOIAAKU M TUIaBHBbIE HampspkeHusA. Tensop HampsbkeHu#. IllapoBoili TeH30p H
JI€BAATOP. NHTEHCUBHOCTH HANPS)KEHUM.

26. [lepememienuss u aedopmanuu. 3aBUCUMOCTh MEXAY AeGopMalMsIMU M MHepeMeIleHUsIMU
(popmynsl Komm).

27. YpaBHeHus coBMecTHOCTH Jieopmannii (ycnosust CeH-Benana).

28.  JluHeliHble W YIJIOBblE AedopMaluu MO 3aJaHHBIM HampaBieHUsM. TeH3op aepopmanuu u
rJaBHbIE 1e(hOpMaIIHH.

29. 3akosn ['yka B 00111€M ClTydae aHU30TPOITHOTO TEa.

30. TIlIpsmas u o6paTtHast popmbl 06001IEHHOT0 3aK0Ha ['yKa /1 H30TPOIMHOTrO Tena.

31. CrnocoOsl penieHus 3ajja4 TEOPUH YIPYTOCTH: B HANPSKEHUSX, B IEPEMEIICHUAX U B CMEIIaHHON
dopme.

32. Pemenwue 3aauu TEOPUH YIIPYTOCTH B IEPEMEIICHUAX. Y paBHEHUS JIAM).

33. Pemenue 3a1auu TEOPUH YIPYTOCTH B HAPSHKEHUSIX P MOCTOSHCTBE O0BEMHBIX CHIL.

34. Tunsl rpaHUYHBIX YCIOBHI Ha OBEPXHOCTH TENA.

35. Teopema equHCTBEHHOCTU. MeTOABI pelIEHH 3a4a4 TEOPUH YIIPYTOCTH.

36. Ilnockas nedopmarmsi. O600IIEHHOE TIIIOCKOE HAMPSHKEHHOE COCTOSIHUE.

37. OcHOBHBIE ypaBHEHUS U TPAaHUYHBIE YCIOBUS ISl PELIEHMS INIOCKOM 3a/1auH.

38. YpaBHeHU IUIOCKOM 3a/lauu T.y. B HANIPsDKEHUsAX. Y paBHeHue Mopuca Jlesu.

39. ®yskuMs HanpspkeHui Dpu. burapmonnueckoe ypaBHeHuUe Ui GYHKINUU HAIPSHKECHUN. Y CIIOBUS
Ha TIOBEPXHOCTH.

40.  Pemenue miockoil 3amgayu A MPSMOYTOJIBHOW OJHOCBSI3HOW 0ONAacTH B airedpanyecKux
MOJINHOMAX.

41. TIlpocreiimme 3axaun Teopun maacTuuHocTu. Mcnonbs3zoBanue nuarpammel [Ipanaris.

42. VYnpyro-miacTuyecKuid u3rud Oayku.



43. Ilpocroe HarpyeHHe. HHTEHCUBHOCTH HANPSHKECHUN U 1ehopMaIuii.

44. Kpurepuu miactuanoctu Tpecka-Cen-Benana u ['yoepa-Museca.

45. @usznuecKue runoTesbl ¥ PU3NUECKUEe COOTHOMICHUS A1e(hOPMAIIHOHHON TEOPUH INIACTUYHOCTH.
46. IlomydecTh U penakcamus B TBEPAbIX Tenax. Moaenu BA3KO-ynpyrux Tedl.

47. Jluneitnas nonsy4yects. HacnencTBeHHas TEOpUS MOI3YyUECTH.

48. Teopus HacCIEACTBEHHOTO CTAPEHUSI.

49. Ilpunuun Boabsreppa.

7.4.2. [IpakTrueckue 3aqaHus sl IPOBEICHUS MPOMEKYTOYHON aTTECTAIMH 00YJarOITUXCS

[IpakTuueckue 3aganus (3aa4m) U1l TPOBEICHUS MPOMEKYTOYHOM aTTecTalnu (3K3aMeHa).

(mms mpoBepkH CPOPMUPOBAHHOCTH HMHAUKATOPOB mocTrkeHus komrereHnuu OIIK-1.2, OITK-1.4,
OIIK-1.5, OTIK-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-11.1, OTIK-11.6, OIIK-11.13)

Cemectp 3. @aiinsl pacrnonoxkensl B [Ipunoskenusx: [TpuMepsl 3K3aMeHAMOHHBIX 3a1a4d cem. 3.pdf,
KonrpounbHbie TecThl cem. 3.pdf

a Takxke pasmeniensl o agpecy DMOC Moodle https://moodle.spbgasu.ru/mod/resource/view.php?
1d=104235 wu https://moodle.spbgasu.ru/mod/resource/view.php?id=104237

Cemectp 4. ®aiinbl pacnionoxkensl B [Ipunoxenusix: [Ipumepsl sk3aMeHaMOHHBIX 3a1au ceM. 4.pdf,
KonrpounbHbie TecThl ceM. 4.pdf

a Take pasmeineHsl o aapecy SMOC Moodle https://moodle.spbgasu.ru/mod/resource/view.php?
1d=104236 u https://moodle.spbgasu.ru/mod/resource/view.php?id=104238

7.4.3. IlpumMepHbIe TeMbI KypcoBOM paboThI (TIpoekTa) (MIpH HATUYHH )
KypcoBbie npoekTs! (padoThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. Metoanueckue Matepuaibl, ONpeessone MPoLe yphl OLIEHUBAaHUS 3HAHUM, YMEHUMN, HaBbIKOB U (WJIH)
OIbITa IPO(PECCUOHATBHOMN IEATETBHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUIN

[Tpouenypa mpoBeneHUsT NPOMEKYTOYHOM AaTTECTallMd U TEKYIIEro KOHTPOJS YCIEBAEMOCTHU
periaMeHTHPYEeTCs JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEISIOIINUM MOPAJI0K OpraHU3aluu U IPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalli 00y4aroImuxcsl.

[Tponienypa oueHuBaHUs (HOPMUPOBAHMS KOMIIETEHIMHA MPH MPOBEAECHUH TEKYLIEro KOHTPOJISL
npuBe/aeHa B 1. 7.2.

THunoBble KOHTPOJIBHBIE 3a/1aHUS WIM NHBIE MaTEPHUAIIBI TEKYILETO KOHTPOJIS IPUBEAEHBI B 1. 7.3.

[TpomexyTouHas aTTecTalus 1o JUCHUIUIMHE TPOBOAUTCA B (hOpMe 3aueTa ¢ OL[EHKOM U SK3aMeHa.

ITpouenypa npoBeneHns: MPOMEXYTOUHOM aTTECTAllMU U TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH.

(mmst mpoBepKu CPOPMUPOBAHHOCTH HHIUKATOPOB mocThxkeHus komrerenuuu OITK-1.2, OI1K-1.4,
OIIK-1.5, OIIK-1.7, OIIK-6.18)

1. ITpouenypa oneHuBaHus GOPMUPOBAHNS KOMIETEHIIMH TP MPOBEIEHNUN TEKYILIETO KOHTPOJISL.

1.1. CamocTosiTenbHas paboTa Ha MPAKTHUECKUX 3AHATHSX U YAAJCHHO MO PEIICHUI0 KOHTPOJIBHBIX
3a/1a4.

[TepeuyeHb KOHTPOIBHBIX 3a7a4 npuBeseH B pazzaene @POC/Tunosbie KOHTPOIbHBIE 3a/1aHUS. .

1.2. BolnosiHeHHE KOHTPOJIBHBIX Pa0OT COTJIACHO YTBEP KIEHHBIM METOAMYECKUM YKA3aHUSM.

(JI3.1, J13.2)

[TepeueHb KOHTPOJILHBIX Pa0OT:
3 cemectp. (JI3.1)

KP Ne 1.

3agaua 1.1. Onpenenenue ycunuil, HapspKeHUH U JeopManuii B CTAaTUYECKH ONPEIETMMOM CTEpIKHE
TIPH OCEBBIX HArpy3Kax.

3anaua 1.2 (3). Pacuer Ha MPOYHOCTH CTATUYECKH ONPEIETUMOTO CTEPHKHS NP PACTHKEHUU- COKATHH.

3anauva 1.3. (4) Pacuer cTaTuecku HEONPEAEIUMOTO CTEPXKHSI PH PACTKEHUH-CKATHHN HA CUJIOBBIE U
TeMIIepaTypHble BO3ACHCTBUS.

3amaua 1.4. (5) PacueT cratndecku HEOMPEAETMMON CHCTEMBI Ha PACTsDKEHUE-CHKATHE 110 YIPYTOn



cTaguu 1e(OPMHUPOBAHUS U 110 MPEIEITbHOMY IJIACTUYECKOMY COCTOSIHUIO.
3amaua 1.5. (7) UccnenoBanue mIOCKOTO HAMPSHKEHHOTO COCTOSIHHS B TOUKE TeJa.

KP Ne 2.

3amaua 2.1. (10) [Togbop ceveHus CIUIONMIHOTO U MOJIOTO Bajia MPU KPYUECHUHU U3 YCIOBUH MTPOYHOCTH U
KECTKOCTH.

3amaua 2.2. (14,15) IloctpoeHue >mrop ycunuii B n3rubaeMbIx Oamkax.

3agaua 2.3. (16) ITonGop CIIOMIHOTO W CKBO3HOTO CEYEHHMH OalKM MPSMOYTOJbHOTO mpoduis u3
YCIIOBUSI IPOYHOCTH.

3anava 2.4. (17) [TonGop ABYyTaBPOBOTO CEYCHHSI OAIKHU U3 YCIOBHS POYHOCTH.

[TpomesxyTouHas arTecTanus N0 AUCHUILUIMHE IPOBOAUTCS B (hopMe 3aueTa ¢ OLIEHKOIA.

B marepuansl aTTecTanuy BKIOYEH TECT 110 TEOPETUUECKON YaCTH M MPAKTHUYECKOE 3aJaHue (3a1a4a),
COOTBETCTBYIOLIEE COEPKAHUIO POPMUPYEMBIX KOMIIETEHIIHU.

[Tpumepsl mpakTHUecKuX 3anaHuil npuseneHsl B pazgene DOC/ Ilpaktuueckue 3agaHus IS
IIPOBEJEHUS IIPOMEKYTOYHON aTTECTALIUN.

[lepeuens TeopeTmueckux BompocoB mpuBeaeH B pasgene @OC/ Teoperndeckue BONPOCHI IS
IIPOBEJEHUS IIPOMEKYTOYHON aTTECTALIUN.

4 cemectp. (JI3.1, JI3.2)

KP Ne 2.

3amaga 2.5. (20) OnpenencHue nepeMenieHuil B M3rubaeMoM CTEpKHE.

KP Ne 3.

3amauga 3.1. (28) OnpenencHre HAPSHDKCHUN U IIEPEMENICHUN TTPH KOCOM H3THOE.

3anmayva 3.2. (29) Pacyer BHELIEHTPEHHO-CKATOTO )KECTKOT'O CTEPIKHSI.

3anayva 3.3. (32) Pacuer Bana Ha U3TUO0 C KPYUEHUEM.

3anauva 3.4. (27) OnpeneneHue HaPsHDKEHUN U TIEpEMEIICHNUN B KPUBOJIMHEHHOM CTEpIKHE.
3amaua 3.5. (35) Ilogbop cedeHus EHTPATBHO-CKATOTO CTEPIKHS U3 YCIOBUS YCTOMYHUBOCTH.

KP Ne 4.

3amaua 4.1. Ananu3 00beMHOT0 HAMPSX)KEHHOT'O COCTOSTHHUS.

3anava 4.2. OnpeneneHne rpaHUYHbIX YCIOBHI HAa MOBEPXHOCTH TEJA.

3anaya 4.3. Pemenne oOpaTHOM 3a/1auy TEOPUU YIIPYTOCTH: ONpeAEIeHUE Harpy30K,
NPUIOKEHHBIX K CTEPKHIO.

3anava 4.4. Pemienue miockoi 3ajaun TEOPUU YIPYTOCTH C MOMOIIBI0 (QyHKINN
HaIpsHKCHUN.

B sk3ameHanoHHBINA OUJIET BKIIIOUEHO 2 TEOPETHYECKHX BOINpOCca U MpakTUYeCcKoe 3a7aHue (3a1aya),
COOTBETCTBYIOLIEE COJIEPKAHUIO (POPMUPYEMBIX KOMIETEHIIUH.

DK3aMeH MpOoBOAUTCS B ycTHOM popme. Ha moaroToBky no sk3amMeHalMoHHOMY Ouiety otBoautcst 60
MUH.

[Tpumepsl npakTuueckux 3agaHuil npuseneHsl B pasaene DPOC/ Ilpaktuueckue 3anaHus s
IIPOBEJEHUS IPOMEKYTOUYHON aTTECTALINH.

[lepeuens TeopeTnueckux BompocoB mpuBeneH B pazaene POC/ Teopermyeckue BOMPOCHI IS
IIDOBEIEHUS IIDOMEXVTOYHOM aTTECTallUu.

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUH IIpu MMpOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBeHb OCBOCHHS M OIICHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENHH | OneHKa «XOpOomo» O11eHKa «OTIUYHO)
OILICHUBAaHUS
HO» o»
«HE 3aUTEHO) «3aUTEHO»




YpoBeHb 0CBOEHHUS

YpoBeHb OCBOEHUS

YpoBeHb OCBOEHUS

YpoBeHb OCBOEHUS
KOMIIETCHIIUHT KOMITETCHIIMH KOMIIETEHIIUHT KOMITETEHIIUH
«HEAOCTATOYHBIN. «IOPOTOBBIIN». «IPOJIBUHYTBIN. «BBICOKHUI.
Komnerennuu He KoMmnerenmnuu Komnerenmnuu Komnerenmnuu
c(hOpMHUPOBAHBI. c(hopMUpPOBaHBI. c(hOpMHUPOBAHBI. c(hopMUPOBAHBHI.
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHHS OOHIMPHEIE, 3HaHus
YMEHHMsSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI | CHCTEMHBIC. YMEHHUS [ apryMeHTHUPOBaHHBIE,
chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPOAYKTUBHBIN |YCHEIIHO IPUMEHSIOTCS
HOCSIT Xapakrep, K PEIIEHUI0 KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapakrep. PEIIEHUIO TUITOBBIX HECTaHJapTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KHUI ypOBEHb JemoHcTpupyercs JlemoHCcTpUpyeTcs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MPAKTUYECKOTO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOSTEJIbHOCTH | BBICOKAsl aJJallTUBHOCTD
YCTOHYHBOTO MPAKTUYECKOTO HABbIKA
MPaKTUYECKOTO
HABBIKA.

OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,

poOesIbl B 3HAHUAX TEOPETUUECKOTO MMOHUMaHHE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbBIC

-JIOITYCKaIOTCs -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOTO | 3HAHUS MPOTPAMMHOTO

MPUHIHUITHATIEHBIC Ha OCHOBHBIE o0Bema MaTepuana;
OITMOKY TIPU OTBETE | BOMPOCHI, OIIHOKH B MIPOTrPaMMHOTO -TMI0JTHOE TTIOHUMAaHHUE
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTrepuana; CYIIHOCTH U
ouiera, OTCYTCTBYET HEJI0OCTaTOYHOE - 3HAHUSA B3aUMOCBSI3H
3HaHUE U MOHUMaHUE MMOHUMAaHHE TEOPETHYECKOTO paccMaTpUBaeMbIX
OCHOBHBIX TTOHSTHH 1 CYIIIHOCTH Marepuaia MPOIIECCOB U SIBJICHUH,

KaTeropuii; M3J1araeMbIX -CIOCOOHOCTH TOYHOE 3HAHUE

-HETIOHUMaHUe BOIPOCOB; YCTaHaBIWBATh U | OCHOBHBIX MOHSTHH, B
CYIIHOCTHU -HEYBEpPEHHBIE U OOBSCHSATH CBSA3b | paMKax 00CYKIaeMBbIX
3HaHUA JIOTIOJTHATEITLHBIX

BOIIPOCOB B paMKax
3aJaHui OmiIera.

HETOYHBIC OTBCTHI HA

JIOTIOJTHUTEIIbHBIE
BOIIPOCHI.

MPaKTUKH U TEOPUH,
BBISIBIISITh
POTUBOPEUHS,
poOJIeMBI U
TCHICHIIUH
pa3BUTHSI,
-[IPaBUJIbHBIC U
KOHKpPETHbIE, 0e3
rpyOBIX OMHUOOK,
OTBETHI Ha
MOCTABJICHHBIC
BOIIPOCHI.

3aJIaHHI;

-CIIOCOOHOCTH
yYCTaHABIINBATh U
OOBSICHATH CBS3b
MPAKTHKH U TEOPHUH,
-JIOTHYECKH
MOCJIEeI0BATEIbLHEIE,
COJIEp>KaTENbHEIE,
KOHKpETHBIC U
HCYEPIBIBAIOIIINE
OTBETHI Ha BCE 3aJaHUs
ouiera, a TakxKe

JIOTIOJTHUTEIBHEIE
BOIPOCHI IK3aMEHATOPA.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBeTun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka MO JUCHUIUIMHE 3aBUCHT OT YPOBHSI COPMHUPOBAHHOCTH KOMITETEHIINH, 3aKPEIUICHHBIX 3a
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OreHKa «OTIMIHOY/«3aUTEHOY BBICTABIISETCS, €CITH CpelHee apu(hMETHISCKOE HAXOUTCS B HHTEPBAJIE
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIBHO»/ «HE 3a4TCHO» BBICTABISCTCS, €CIU CpeaHee apu(MeTHIecKoe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepeueHr OCHOBHOM U IOMOJIHUTEIBHOMN JIUTEPATYPhI, HEOOXOIUMOM JIJISi OCBOCHHS TUCIIUTIITUHBI (MOTYIIS)

KommuecTBo
9K3EMILISIPOB/3JEKTP
OoHHBII agpec DbBC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUs YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHAS JJUTEPATYPA

Anekcanapos A. B., IloramoB B. ., epxasuu b. II., Comporusnenue| https://urait.ru/bcode/

! marepuaiioB B 2 4. Yacts 2, Mocksa: FOpaiit, 2020 452488

9 Atapos H. M., Bapmausu II. C., T'opmxoB J[. A., Jleontse A. H.,|http://www.iprbooksh
Comnpotusienue marepuaios. Yacts 1, , 2018 op.ru/75300.html

3 Anekcanapos A. B., IToranoB B. ., Hdepxasun b. I1., Comportusnenwue| https://urait.ru/bcode/
MatepuanoB B 2 4. Yacts 1, Mocksa: FOpaiit, 2020 450567

JonoJTHUTeTbHAS JIUTEPATYPa

1 Camyne B. W., OcHOBBI Te€OpUHM YIPYroCcTH M IUIACTUYHOCTH, M.: Bricmas 9bC
mkoJja, 1982
Bappausu I'. C., Anapees B. 1., Atapos H. M., l'opmikos A. A., Bapnansn I 9bC

2 |C., ComnpoTHBIEHHE MaTEpHAIOB C OCHOBAMH TEOPHH YIPYrOCTH |
miactuaHoctd, Mockpa: ACB, 1995

3 [Mucapenko I'. C., fxone A. Il., Marsees B. B., CnopaBounuxk 1m0 9bC
conpotusjieHnio marepuasioB, Knes: HaykoBa nymka, 1988
4 AunexcannpoB A. B., IloranoB B. [I., depxaBun b. I1., Anekcanapos A. B., 9BC

ConpotupieHue MarepuasioB, M.: Beicni. mk., 1995

1 Jlenosckoit U. B., Pomun B. B., Xanenkas O. b., yneman I'. C., Jlepuenko H. 9BbC
b., Teopus ynpyrocru, CII10., 2012

2 Jlenosckoit U. B., Pomun B. B., Xaneukas O. b., Hlyneman I'. C., JIeBuenko H. 9BC
b., Teopus ynpyroctu, CII6., 2012

3 Kynpusinos U. A., Jlesuenxko H. b., lynmeman I'. C., Xapmab B. ]I, 9BbC

Conpotusnenue Mmarepuanon, CI16., 2010

OOyuaromiuecs U3 yncia MHBaIU10B U ul ¢ OB3 oOecnieunBaroTCst NeYaTHBIMU U (W) 3IEKTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/10POBBS.

8.2. Ilepeuenp pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «/HTepHEeT», He0OXOAUMBIX IS
OCBOEHUS AMCUUITIIMHBI (MOTYJIs)

HanmenoBanue pecypca cetn «VIHTEpHET» DNeKTPOHHBIN ajpec pecypca
Caiit Poccuiickoii TOCYIapCTBEHHON OMOIHOTEKH www.rsl.ru
EnuHblii 37€eKTpOHHBIN pecypc yueOHO-METOAMYECKON TUTEpaTyphl

CIIor'ACY
www.spbgasu.ru

http://www.spbgasu.ru/Universitet/Biblioteka/Informacionnye_r
esursy/

Cuctema auctannuoraoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru

DeKTpOHHO-01OIMoTeuHast cucteMa u3aarenbersa "IPRbooks™  |http://www.ipbookshop.ru

8.3. IlepeueHb COBpeMEHHBIX NMPO(ecCHOHANBHBIX 0a3 JAHHBIX U HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DJIEKTPOHHBIN aJIpec pecypca
DIEeKTPOHHO-O0MOIMOTEeYHAs crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/
OnektpoHHas 6ubimoteka Upouc 64 PJ;?://ntb.Spbgasu.rullrb|364r_p

DeKTPOHHO-0MOIMOoTeuHasl cucTeMa u3aarenbersa "IPRbooks" http://www.iprbookshop.ru/




Hayunas AIEKTPOHHAS

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU 6ubmorexa L IBRARY RU

Poccuiickast rocygapcTBeHHas OMOIMOTEKA WWW.Isl.ru

Enqunenii  neKTpOHHBIM  pecypc  Y4eOHO-METOAMYECKON JIMTepaTyphl

CII6I'ACY www.spbgasu.ru

Cucrema aucranimonnoro ooydenus CII6IACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepedyenp WHGPOPMALMOHHBIX TEXHOJOTHH, HCIONBb3YEMBIX IPH OCYLIECTBICHUHU OO0Opa30BaTEIHHOTO
nporecca IO JUCLUMIUIMHE, BKIKOYas II€peuyeHb JIMIEH3MOHHOTO U CBOOOJHO pPAacIpOCTPaHIEMOro

POrPaMMHOTO 00eCTICUeHUS

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JTMIIEH3MOHHOE WIIH  CBOOOHO
pacIpocTpaHsIeMoe)

Matlab Bepcust R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiin [IpoekTsr"

MathCad Bepcus 15

Mathcad CYOJTUIIEH3UOHHOE
COIUIAlIECHHE HA  MCIOJIb30BaHUE
npoaykroB  "PTC" ¢ OO0O"Codt
Jlomxuctuk" morosop Ne20716/SPB9
2010 r.

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIUTLTAHBI
CaenieHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U OMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
JUIL CAMOCTOSITENIbHON paboThI

OcHaieHHOCTh 000PYAOBaHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHUs

59. VYwuebHble ayauTOpUU [IPOBEECHUS
PaKTUIECKUX 3aHATHH, KypCOBOTO
IPOEKTUPOBAHUS (BBINOJIHEHHUS KYypCOBBIX paboT),
TPYNIIOBBIX W HWHIUBUIYAJTbHBIX KOHCYJIbTAIIHH,
TEKYILLEro KOHTPOJIS U TPOMEXKYTOUHOM aTTecTaliu

JUIA

VYuebHasg ayauTopus A NPOBEJNCHUS HPAKTUYECKUX
3aHATUNA, KypCOBOIO IPOEKTUPOBaHUS (BBIIOIHEHUS
KypCOBBIX palo0T), TPYNNOBBIX W HWHJIUBUAYAIbHBIX
KOHCYJIBTAIIMM, TEKYIEro KOHTPOJIA U IPOMEKYTOUHOMN
aTTecTaluu KOMIUIEKT MYJIbTUMEAUNHOTO
o0opynoBaHus (mepcoHanbHBIN KOMIIBIOTED,
MYJBTUMEAUMHBIA IPOEKTOP, IKPaH, ayAHO-CUCTEMA),
JIOCKa, KOMIUJIEKT y4eOHOW MeOenu, MOAKIIOYEHUE K
kommnbroTepHoit cetu CITIOI'ACY, Beixon B IHTepHET.

59. MexkadenpanbHas 1abopaTtopusi:
Cexmusa B

2-s1 KpacHoapmetickas yi. 1. 4

Ayn. Ne 15

VYcraHoBKa [ MCHOBITAHUM Ha YIApHYK  BS3KOCTh
TIME XJ-50Z; Komep mastaukoBeiii TIME JB-W300;
Maneiii masatHuk Kk kompy 150/x; IlpubGop nmnst
W3MEPEHHST TBEPJAOCTH IO METOJNY MHUKPO-BUKKEpCa;
[TpubGop nns wu3MepeHHs TBEPIOCTH IO METoJaM
PokBenna, bpunemns m Buxkepca; Y4eOHBIN CcTeH]
«YCTOWYMBOCTh  MPOJAOJBHO  CKATOTO  CTEPIKHS;
Yuebuniit crenn «Kocoi n3rnb Oanku; YueOHBIN CTEH]
«Kpydenne Oankuy; YdeOHbIH creHn «OmnpenencHue
MepeMENICHNT B IUIOCKUX paMaxy»;, YYeOHBIA CTEH]]
«Ompenenenue TmepeMeNIeHU B TpsIMOW  Oaikey;
VYuebnsrii crenn «HanpspkeHus B TWIOCKUX (pepmax»




[Tomerienue 11t CaMOCTOSATENBHOM PaOOTHI (UUTATBHBIN
3an oubnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mt.- [1IK
mist gur ¢ OB3  (cucreMHBIM  OJIOK, MOHUTOP,
59. TlomerieHus Uit CaMOCTOSITEIbHON pabOThI KJIaBUATypa, MbIIb) C TMOAKIIOYEHHEM K CETH
«MaTepHeT» u obecrieueHueM JOCTyNa B 3JIEKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

YyeOHass aymuTopus I TPOBEIACHHS  3aHATHHA
JEKIMOHHOIO THUIA, KOMIUIEKT MYJIbTUMEIUUHOIO

000pyIOBaHUSA MEPCOHAIBHBIN KOMIIBIOTE
59. VYuebHble aymuTOpPHHM I TPOBEICHHS Py . . (nep P,
J MYJbTUMEAMHHBIA MPOCKTOP, IKpaH, ayJuo-CHCTEMA),
JIEKIIMOHHBIX 3aHATHI "
JOCKa,  JKpaH, KOMIUIEKT  y4yeOHOW  mebenw,

noakatoueHue kK kommbrorepHoit cetm CIIGIACY,
BBIXOJ B MIHTEpPHET.

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieuabHbIE YCIOBUS JUIs TIOJTyYeHUs] 00pa3oBaHMsl B
COOTBETCTBUM C TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTIOKYMEHTOB.
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