MUHHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHNA
POCCHICKON OEJIEPALIMM

descpanbHOE FOCYAAPCTREHHOE GIOUKETHOE OGPaIOBATEILHOE YHPERICHHE
. RBICIIETO ODPA3OBAHMS
«MargsTOrOpeKnii rocy1apCTEeHHLI TEXHWIECKHIT YHHREPCHTCT HM. I".1. Hocoga»

VTBEPAJIAIO

-~ ﬂlgge;xrog,MMMnM
Tl rem 7 AC. Canmion

11.09.2017 r.

PABOYAS ITPOI'PAMMA JHCHHILTHHBI (MO/LY.15)

Conpomueienue Mamepuaios

Hanpansienue noAroToBKi (CIeuualbHOCTh)
15.03.05 KOHCTPYKTOPCKO-TEXHO/IOMHYECKOe 00CCICUeHHE MALTHHOCTPORTCIBHAIX
MPOH3BOICTE
Hanpaaneaaocn' (npodHb/CreuHanu3aus) IporpaMMel
TeXHONOTHS MAUHHOCTPOSHHA

Vposens Beicuero 0bpazopanng - GakaraspuarT
TIporpamMma DOArOTOBKM - axajieMitcckuil Dakanasprar

Dopma o0 y4eHns
3a09HAR

Unctaryt/ pakynbrer  MHCTHTYT MCTRANYPIHm, Mamm{oérpocmm H marepranoodpaboTrn

Kadenpa Mexanukn
Kype 2

Marunroropex
2017 roa
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1 lesin ocBOCHUSA TUCHUTIIMHBI (MOTYJIA)

LenssMu ocBOGHHSI TUCUMILUIUHBL (MOIyJist) «CONMPOTUBIIEHUE MAaTEpPUAIOB) SIBISETCS OC-
BOCHHE TNEPBOHAYAIBHBIX MPAKTHUYECKUX U TEOPETUYECKHX OCHOB pacyeTa HampsDKEHHOTO CO-
CTOSIHUS TeJa TMPH Pa3IMYHbIX JepopManusax, a Takke (opMHpOBaHHE MPOPECCHOHATBHBIX
KOMITeTeHIIMK B cooTBeTcTBUH ¢ TpeboBanusmu PI'OC BIIO mo HampaBieHHIO MOATOTOBKH
«TexHonorus MalMHOCTPOCHUS.

2 MecTo MCHMIUIMHBI B  CTPYKType 00pa3oBaTejibHOW  NMPOrpamMmbl

MOJAr0TOBKM DakajiaBpa

Hucuummna b1.6.13  «ConpoTtuBieHre MaTepranoBy BXOAUT B 0a30BYI0 4acTh Ojoka 1
00pa3zoBaTeNbHON MTPOTPaMMBI.

Jlis u3ydeHus: TUCIUILUIMHBI HEOOXOAMMBI 3HaHMsI (YMEHUSs, BIaJCHUs), ChOPMUPOBAH-

HBIC B pe3yJIbTAaTe N3yUCHUS

b1.5.09 Marematuku;

b1.5.10 ®wu3ukuy;

b1.b.12 Uadopmaruku,

3uanus (yMEHHUsI, BIaJCHUs ), OTYYCHHbIE TPU U3YUYEHUU JaHHOW TUCIUILUIMHBI OyAyT He-
00XOAMMBI JUIsl U3YUYEHUSI TAKUX TUCUUIUINH, KaK:

b1.b.15 deramu mammH;

b1.5.21 CAIIP TeXHOJIOTHYECKHUX TPOIIECCOB;

b1.B.02 [IpoekTHas 1esITeNbHOCTD;

b1.B.04 MaremaTtndeckoe MOJEIMPOBAHKE MPOIECCOB B MAITUHOCTPOCHUU.

3 Komnerenuuum oOyqawomerocs, ¢opmMupyemMble B pe3yJibTaTe OCBOCHUS
AUCHHUIIMHBI (MOAYJIsl) M IUIAHUPYeMble Pe3yJIbTAThl 00y4eHUs

B pesynbpTaTe ocBoeHMs TUCHUILIUHBI (MoayIs) «CoMpoTUBIEHHE MAaTEPHAIOB» 00ydYaro-
HIUICS JOJKEH 00aaTh CISYIOIIMMU KOMITETEHIIUSIMHU:

CrpyKTypHBIi
AJIIEMEHT [Inanupyemble pe3yabTaTbl O0yUeHHs

KOMIICTCHIIU N

OIIK-2 - cnocoOHOCTBIO penIaTh CTaHAapTHBIE 3a/1a4H TPOPECCHOHATBFHOMN IeATEIbHOCTH Ha
OCHOBe HH(OpMAIIMOHHOHN U 6uOIHorpadguueckoi KyabTypbl ¢ IPUMEHEHHEM HHPOPMALMOH-
HO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C YI€TOM OCHOBHBIX TpeOOBaHM M WH(OPMAITHOHHON
0€30I1aCHOCTH

3HATbh OCHOBHBIC ITOJIOKCHUS, TMIIOTE3bl COMMPOTUBJIICHUA MAaTCpHUaAIOB, aHAJIUTHUYC-
CKHC U 3KCIICPUMCHTAJILHBIC MCTOABI ONIPCACIICHUA HCpCMeH_[CHI/Iﬁ IIpu U3ru-
66; OLCHKU IMPOYHOCTH IIPHU MPOCTHIX U CIIOKHOM COIIPOTUBJICHUH, IIPOJOIIb-

HOM Hu3rude

yYMETh OTIPENIeNIATh JIMHEWHBIC TEPEMENICHUST U YIIIbI TIOBOPOTA IMOTIEPEYHBIX Cede-
HUH B 0aJIKax ¥ paMax Ipu u3ruoe

BJIAJIETh HaBBIKAMH B OIIEHKE MPOYHOCTH CTEPXKHEH B ClTydae MPOCTHIX JedopManuid

[TK-2 - criocoOHOCTBIO UCTIOIB30BATh METOIbI CTAHIAPTHBIX UCIIBITAHUN IO OTIpeeNIeHUI0 (Pu-
3UKO-MEXaHUYECKUX CBOMCTB U TEXHOJOTHYECKUX MTOKAa3aTesIel MaTEpUaIoB U TOTOBBIX Malllu-
HOCTPOMUTENBHBIX U3JI€JINNA, CTAHIAPTHBIE METOIBI UX TPOEKTUPOBAHUS, ITPOTPECCUBHBIE METO-
JIbI SKCILTYaTalu U3ICIIHI

3HATh METObI pacyeTa CTaTUYECKU OIMPENCIMMBIX U CTaTHUECKH HEOIPeIeIUMBIX
CTEP)KHEBBIX CHCTEM Ha CHIIOBBIC BO3JICHCTBHS

yYMETb OIIPEAETSTh HOPMAJIbHBIE HANIPSDKEHUS B CITydasX CIOKHOTO CONPOTHBIICHUS
U TIpU IPOJIOJILHOM H3TrH0e

BIIAJICTh HaBBIKAMH B ITOCTPOCHUH SMIOP BHYTPEHHHUX YCHJIM, IEpEeMEIIECHH B CTaTH-
YeCKH OTpe/IeIMMBIX OalKax M pamax MpH u3ruoe







4 CTpyKTYypa M ColepKaHue THCIUIIHHBI (MOLYJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHbIe euHUIBl 108 akaa. yacoB, B TOM YHUCIIE:

— KOHTaKTHas pabora — 13 akaj. yacos:

- aynutopHas — 12 akaj. 4acos;

- BHeayauTopHas — 1 akaz. yacoB

- camocTtosTenbHas padora — 91,1 akan. yacos;
- MOATOTOBKA K 3a4eTy — 3,9 akajl. 4acos;

AvynurtopHas '
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1.Craruka. Knaccudpukauus cun. Ilpuse- 9 1 1 4 N3yueHne TeopeTHIeCKUX MOJI0KEHUN OIIK-2(3yB),
NIEHUE CUJI K TOYKE. MOMEHTBI CHIL. = [TK-2(3yB)
2.0cHOBBI pacyeTra Ha MPOYHOCTb. Bemonuenne KP-1 «IToctpoenne | Teopermueckuit | OIIK-2(3yB),
Oo6ume mnonoxenus. Jledopmarus. sntop BC® B crarnuecku onpenenu- |onpoc [TK-2(3yB)
IIpounocts. JKectkocTh. VYcTOoN4m- MBIX CTEPXKHEBBIX CUCTEMAX»
BOCTb. BHEIIIHNE U BHYTPEHHUE CHUJIBL
Meron ceuenmii. Hanpsoxkenme. Oc- 2 1 1 15
HOBHBIE TMIIOTE3BI U AomyuieHus. Pac-
TshkeHue-cxaTtue. Hampsokenue u me-
pememienus. 3akoH I'yka. Mexanuue-
CKH€ XapaKTEepUCTUKH U CBOMCTBa Ma-
TepuaoB. TBEpHAOCTD.
3.U3rud. Ilonstre o uncrom muzrude. Teo- Bemmonnenue KP- 2 «Ceometpuue- |Teopernyeckuit | OTIK-2(3yB),
pema XypaBckoro. Hampspkenus npu u3- 2 1 1/11 25 CKHE XapaKTEPUCTUKH MOMEPEUHBIX | OIpOC, codece- [TK-2(3yB)
rube. ['eoMmeTpuyeckre XapaKTEPHCTUKY ceueHui JIOBaHHE




KOHTAaKTHas1

AynutopHas
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IUIOCKUX Ce4YeHHil. PacyeT Ha MPOYHOCTS.
W3rubaromuii MOMEHT U TIoNepeyHas CUia.
4. Yucteiii cnBur. AOCOTIOTHBIA M OTHO- Bremmonnenue KP- 3 «IIpsmotii mone- | Teopernueckuit
cuTelbHBbIN caBur. 3akoH ['yka nns ne- peunbiii u3rub. Pacyersl Ha mpoy- | ompoc, codece-
dopmaruu yuctoro casura. Moaynp yii- HOCTb) JIOBaHUE
[PYrocTu BTOPOIo poja. Y CJIOBHs IPOYHO- 2 e 18
ctu 1npu cpe3e. KpydeHuwe Kpyriaoro
CTEpKHsI. YToJI 3akpy4uuBaHus. Pacuer Ha
MPOYHOCTh U YKECTKOCTh MPU KPYUECHUH.
OTHOCUTENBHBIA YOI 3aKpPYUHBAHHUS.
5.CrnoxxHoe compoTuBienue. [lonstue o N3yuenue Teopernueckux monoxke- | Teopernueckuit | OITK-2(3yB),
reopusix npoynoctd. Kocoi n3rn6. U3rud | 2 1 17 HUN ompoc, cobece- T1IK-2(3yB
y
c pactsikeHuneM. M3rub ¢ kpyueHuem. JIOBaHHE
6.YCTOWYUBOCTDh CXKATBIX CTEp>KHEH. Yc- N3yueHune TeopeTuuecKux mouaoxe- OIIK-2(3yB),
TaJI0CTHAs IPOYHOCTb. 2 12,1 HUU [TK-2(3yB)
Hroro 3a xypce
P 2 621 | 91,1 3aner OIK-2
IK-2
Hroro no nucuumniune OIIK-2
2 621 91,1 Jauer

MK-2




5 O6pa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

B ocBoeHMH IUCHMIIIIMHBI MHBAINAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYCHNE UMEET HHIUBHUIyaJIbHasi KOHCYJIbTAllMOHHAs paboTa.

JU MHBAUI0B U JIMLl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI OCBOEHHE JaHHOM
JUCHUTUTMHBL MOXKET OBITh 4aCTHYHO (ITOJHOCTBIO) OCYIIECTBICHO C MCIOJIb30BAHUEM JUCTaH-
IIMOHHBIX 00pa3zoBaTeNbHBIX TexHOIorui (Moodle, Skype, u mp.).

OcBoeHME OUCHUIUIMHBI MHBAIUJAMH M JIMUAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3J0pOBbsI IPH HEOOXOUMOCTH MOXKET OCYILECTBIIATCS C UCIIOJIb30BAaHUEM CIIELIUAIbHBIX TEXHU-
YEeCKHUX CPEJCTB U ACCUCTHBHBIX MH(OPMAIIMOHHBIX TexHONMOrui. Kaxkapiii oOydaromuiics B Te-
YeHHEe BCEro nepuoga oOyueHHsi oOecrneurBaeTcss MHIMBUAYaIbHBIM HEOTPAHUYEHHBIM J1OCTY-
MIOM K 3JIEKTPOHHOM MH()OPMAIIMOHHO-00pa30BaTEILHON Cpejic YHUBEPCUTETA.

[IpenonaBaHue Kypca NpeAnoaraeTcst BECTH NPEUMYILIECTBEHHO B TPaIULIMOHHON (op-
Me: JICKIIUH, TPAKTUYECKUE 3aHATHSI, BBIIOJIHEHHE pacyeTHO-rpaduueckux padbot (PI'P); 3ammura
PI'P (pemenue 3a1aun U TEOPETUIECKUNA OIIPOC).

B cootBercTBuu ¢ tpedoBanuamu @I'OC BO ne menee 20% 3aHATUN AOKHBI IPOBO-
JUThCS B UHTEPAKTUBHOM hopme.

Jlekuuu MpoOXOAsT B TpaaAuLIUMOHHOW (opme, B hopme mHPopMannoHHas Jekius . [Ipu
IPOBE/ICHUH JIEKIIMH 0c000€ BHUMaHME YAEISIETCsS B3aMMOCBSI3U pacCMaTpUBAEMbIX TEM U BO-
IIPOCOB C AeUCTBYIOIMMU rocTamu. [loinHoe oBnageHue TpeOoBaHUSIMU IaHHBIX FOCTOB HEO0XO-
JUMO OyZAeT HpU UX JalbHEHIIel caMOCTOSTENbHOW MPAKTUYECKOM AEATENbHOCTH Ha CaMbIX
Pa3HOO0pa3HBIX NPEANPUATUAX MAIIMHOCTPOUTEIHHON U METAJUTYPTUYECKON OTPACIIH.

[IpakTHyeckoe 3aHATHE MOCBSILEHO OCBOCHUIO KOHKPETHBIX YMEHUH M HaBBIKOB Ipej-
MOJIAraéMbIX TaHHOW MUCHUILTMHOMN. J[J11 3TOro He0OX0MMO pacCMOTPEHUE MaTEPUaAIOB OOHOB-
JICHHOM nevatu, MHPOPMALIMOHHBIX MHCEM HPEANPUATUH, a Takke UHPOpPMaLUU APYrUX U3za-
Hull. [Ipy npoBeneHNN MPaKTUUECKUX 3aHATHI UCHOJB3YIOTCA paboTa B KOMaHie U MeTosl T,
B JIOCTATOYHOM 00BbEME HUCIOJIB3YIOTCS UMEIOIIMECS MOJIENH, 00pasIbl U 3JIEMEHTHI Pa3InYHOIO
000py10BaHus, IIaKaThl, GoTorpaduu U pa3gaTOuHbIe MaTEpUATIBI.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXCcst

[To muctunimue «ConpoTUBJIEHHE MAaTEpUAIOB)» MPELYCMOTPEHO BBIOJIHEHHUE pacyeT-
HO-TpaMUeCKUX U ayAUTOPHBIX CAMOCTOATENIBHBIX PA0OT 00y4arOIUXCS.

AynuTropHas caMoCTOsITeNNbHAsI paboTa CTYIEHTOB MPEANOIaraeT peueHue KOHTPOJIbHBIX
3a]a4 Ha MPaKTHYECKUX 3aHATHSIX.

Ipumepnoie konmponvhuvie pabomot (KP):

KP Nel «Ilocmpoenue 3niop BC® ¢ cmamuyuecku onpedeiumvbix CmepicHesvlx cuchie-
max»

3anaga 1. Jns cTaTMuecKn onpeneuMoro CTEp KHsI CTYIIEHYaTO MOCTOSTHHOTO CEYEHHUs 110
CXeMe NP 3aIaHHBIX OCEBBIX HArPY3Kax U reOMETPUUECKUX pazmepax (Tpedyercs:

1. OnpenenuTb ONOPHYIO PEAKLUIO B MECTE 3aKPETUICHUS CTEPKHS.

2. BpIUMCIUTD 3HAYEHHS MPOJOJBHBIX CUJI U HOPMAJIbHBIX HANpsKEHUN B XapaKTEPHbBIX

CEUEHHUAX U MOCTPOUTH JIIOPHI 3TUX BEIUYHH.

3. HaiiTu BenuuuHBI aOCOMIOTHBIX YIIMHEHUH (YKOpPOYEHUN) yYaCTKOB CTEpPXHS U BEJU-

YUHY OOIIETo yITMHEHUS (YKOPOUSHHS) CTEPKHS B LI€TIOM.

F=10 xH F,=6 kH
o f o [FebH |

IM 2M 1,5m
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3anaua 2. [TocTpouTs 3MMI0py KPYTSIIMX MOMEHTOB U YIJIOB 3aKpy4YHBaHUS;
HaWTH HAauOOJBITUK OTHOCUTEIBHBIN yroi 3akpyunBanus. [lano: a=2 m; B=3 mM; c= 1 M;
M= 5 xHwm; My= 3 xHm; M3= 6 xHwm; M4= 2 xHm
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3anmaga 3. [TocTpOUTh AMIOPY MOMEPEUHBIX CHJT M U3THOAIONINX MOMEHTOB ISl KOHCOJIBHON
Oanku npu a;=2 m; |1=4 m; g= 10 kH/m; m=2 xkHm.

a) . q m‘_l
a
l,

3amaga 4. [TocTpouTh AMIOPY MOMEPEYHBIX CHJI U M3TUOAIONIMX MOMEHTOB JJisi OaJIKM Ha
IByX omopax a;=1 m; az=2 m; I,=4 m; g= 10 xH/m; P=3 kH.
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3amaua 5. [locTpouTh 3MIOPY M3rHOAONIUX MOMEHTOB, MPOJOIBHBIX U TOMEPEYHBIX CHII
JUTSL PaMBI.

F=8kH
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KP Ne2 «I'eomempuueckue xapakmepucmuKku nONEPeYHbIX CeUeHUll CIepIHCHel)

JI71s1 HECCUMMETPUYHOTO CEUYEHHSI, COCTOSIIIEr0 U3 paBHOOOKOTO yronka 70x70x8 u mBen-
nepa Ne 18, TpeGyercs:
1.  ompenenuTh MONOKEHHE LIEHTPA TAKECTH
2. BBIYUCIIUTH OCEBBLIC U HCHTpOGG)KHBIG MOMCHTBI MHCPIUHU OTHOCUTCIIBHO LCHTPAJIBbHBIX



OCel;

3. OmpeneNnuTh MOJOKEHHUE TJIaBHBIX [IEHTPAIbHBIX OCEH MHEPIMH U BEIMYHUHBI TJIABHBIX MO-
MEHTOB WHEPIIVH;

4.  TOCTPOUTH KPYr HMHEPLUHUHU M OINPEAETUTh I'paHUuecKkd BEIUYUHBI TJIAaBHBIX MOMEHTOB
WHEPIUHU U HAIIPABJICHUS TJIABHBIX [IEHTPAIbHBIX OCEH.

70x70%8

Nel6

KP Ne3 «llpamoit nonepeunstii uzeuod. Pacuemot na npounocmau)

Paccuntarh Ha IPOYHOCTH O METOY MPEACTHHBIX COCTOSHHUI JIBYTaBPOBYIO MPOKATHYIO
6anky npu a=2 m; b=1 m; c=2 m;q= 10 kH/m; M=2 kHwm; F=8 kH. . Marepuan 6anku craib Ct
3. Ilpenen texyuyectu ot = 240 Mlla, pacueTHOe conpoTUBIIEHUE TIO Npeaeny Tekydectu R= 210
MlIla, pacuetnoe conpotusienue npu casure Rs = 130 MIla. Koaddunuent ycnouii paboTsl
vc = 0,9. Kosdpunuent nagexxnoctu no Harpyske yf = 1,2.

1. TlomoOpath ceueHue Oalku U3 ABYTaBPa, UCIOIb3Ys YCIOBHE MPOUYHOCTH 110 IEPBON IpyIIIe
MPEAEIbHBIX COCTOSIHUM.

2. JIns cedenus 6anku, B KOTOPOM JEUCTBYET HAMOONBIINK U3THOAIONINI MOMEHT, TOCTPOUTD
SMIOPY HOPMAIBHBIX HAMPSHKCHUN W TIPOBEPHUTH BBITIOJHEHUE YCIOBUS MPOYHOCTH 110 HOP-
MaJIbHBIM HaNpPsHKEHUSIM.




7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) Ilnanupyemvie pe3ynomamol 00yueHUs U oyeHouHble cpedcmad OJisl NPOBEOEHUs NPOMENHCYMOUHOL AmmeCmayuil.
[TpomesxyTodHast aTTeCTalMs UMEET LEJIbI0 ONMPEICIIUTh CTEIICHb JOCTHKCHHS 3aIJIAHUPOBAHHBIX PE3YJbTAaTOB O0yUYCHHS 10 AUCHUILTHHE « CONPOTHUBIICHHE
MaTepuajIoBy MPOBOAUTCS B (hopMe 3aueTa Ha 2 Kypce.

Crpyxk-
TYpHBIH 3J1€-
MEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3yabTaTbl 00yu4eHUs

O1neHOYHBIC CPEICTBA

OIIK-2 criocoGHOCTBIO pelIaTh CTaHAapTHBIE 33a1a4u MPOo(ecCHOHaNBbHOM e TEeNBHOCTH Ha OCHOBE HH(GOPMAaIIMOHHON 1 Oubinorpaduiyeckoi KyIbTyphl C IPU-
MEHEHHEM HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U C YY€TOM OCHOBHBIX TpeOOBaHMH MH(OpMAIIMOHHON 6€30MacHOCTH

3HaTh

OCHOBHBIC TIOJIOKCHHS, THIIOTE3bl COMPOTHB-
JICHUSI MaTepUaiOB, aHATUTHYECKUE U IKCIIe-
pUMEHTaJIbHbIE METOJAbl OIpPEACIICHUs Iepe-
MEIIEHUH TIPH U3TU0Ee; OIICHKU MTPOYHOCTH TIPH
MPOCTBIX M CII0)KHOM CONPOTHUBIIEHUH, MPO-
JIOJILHOM M3rude

> ow

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

Ilens n 3agaun kypca "ConpoTHBIIEHNE MAaTEpUANIOB" U €ro CBA3b C APYTMMHU AMCLMILIU-
HaMH.

CBoiicTBa, KOTOPBIMU HaJIENETCsl OCHOBHAsS MOJENb TBEPJAOro J1ehopMHpPYyEeMOro Teia B
MeXaHHKE.

XapakTepHble (OpPMBI IEMEHTOB KOHCTPYKIUI. BUbl OCHOBHBIX AedopMariuii cTepxHs.
Buemnue cuiibl. OTaudne BO B3IJIsJ€ HA BHEIIHUE CUJIbI B CONIPOTUBIEHUU MaTepUajoB U
B TCOPETUYECKON MeXaHuke. BHyrpeHHue cuibl. Meron cedenuil. Ilonstue o Hampsboke-
HUU, €70 KOMIIOHEHTBHI.

3akoH I'yka mia matepuana. [Ipunuun Cen-Benana. IlpuHnnn He3aBUCUMOCTH AEUCTBHS
CuJi. Y CIIOBUA €ro IPUMEHUMOCTH.

BHyTpeHHee ycuiine mpu 0CeBOM pacTsDKEHHH (CXKaTHM) MPSMOOCHOTO MPU3MAaTUYECKOTO
CTEepKHS. DMIopa MPOJI0JIbHOM CUJIBI U XapaKTEepPHbIE 0COOEHHOCTH €€ OYEPTAHMUS.

BeiBog popmMyIiel [Uis HOPMAJIBHOTO HAINPSKEHHS B MOMEPEYHBIX CEUEHUSX CTEPXKHS MPU
pactspkeHuu (cxxatuu). OCHOBHas TUIIOTE3A.

VYcioBue MpOYHOCTH MPU PaACTSHKEHUM (CKATUM) M 337a4M, pellaeMble C €ro MOMOIIbIO.
Homyckaemoe HampspkeHue, K03 GUITUEHT 3amaca 1mo MpoYHOCTH.

[TpononbHas u nonepeyHas AeGopManuyl MpH pacTsHKEHUH (CKATUHM). YTIPYrHe MOCTOSH-
HbIe MaTepuaya. 3akoH ['yka st oceBoil aedopmaruu crepkas. DopMmyiia st onpeaesne-
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HUS a0COIFOTHOM JtehopMaIuu py 0OCEBOM PaCTSHKEHUH (CHKaTHH)

AHanu3 HanpsHKEHHO-IEPOPMUPOBAHHOTO COCTOSIHHSI B OKPECTHOCTH TOYKH TEJa.
[ToHsiTHE ITaBHBIX HANPSKEHUNA. DKCTPEMANIbHOCTh TJIABHBIX HANPSHKEHUH. DKCTpeMallb-
HbIC 3HAYEHUS KacaTeJIbHbIX HAMPSHKEHUM.

3aKOH MapHOCTHU KacaTeNbHbIX HAPSXKEHUH.

O060011eHHbIH 3aK0H ['yKa i1 H30TPOITHOTO MaTepuaa.

[ToHsiTHe O XPYMKOM U BS3KOM Pa3pyllleHUH MaTepHaia. Teopuu MpoYyHOCTH ISl XPYIKO-
ro coctostnusi Marepuana (I u Il Teopun). OcHOBHBIE TUIIOTE3bl. DKBUBAJICHTHBIC HAIIPSI-
JKEHUS TI0 TIEPBOW U BTOPOU TEOPHUSM MTPOYHOCTH.

Teopun wnactudeckoro pepopmuporanus (III u IV reopun). OcHOBHBIC TUTIOTE3bI. DKBHU-
BaJICHTHBIC HAMPSKEHHUS 110 TPEThEH U YETBEPTOI TEOPHSIM MPOUYHOCTH.

Cngur. Yucteiit cnpur. 3akoH ['yka npu urctoM casure. CBsi3b MEXY YIPYTHMHU TOCTO-
SIHHBIMH HU30TPOITHOTO MaTepuaia.

Kpyuenue. [lonsatue o kpydyeHnu Basa. Buyrpennue ycwins npu kpydenuu. Ilocrpoenune
AMIIOPHI KPYTAILIETO MOMEHTA.

BriBo hopMyTBI 17151 KacaTeIbHOTO HAMPSKEHUSI B TIOTIEPEYHOM CEYCHHH Bajla KPYrOBOTO
ceyeHus1. OCHOBHBIE TUIIOTE3bI.

VYcnosue npoyHoctu npu KpydeHud. [lonspubiii MoMeHT conpotusienus. [loabop ceue-
HUS BaJla M0 YCJIOBUIO MPOYHOCTH.

YMmeTs

ONpPEAENATh JINHEHHbIE TIEPEMEICHUSI U YTJIbI
MOBOPOTa MOIEPEYHbIX CEUeHHH B Oankax H
pamax npu usrude

Ilpumepnoe npakmuueckoe 3adanue 01 3auyema:
Craruuecku ompenenuMas pama, pacueTHas cXeéMa KOTOpOHM MOKa3aHa Ha PUCYHKE, 3a-

rpy’keHa BHelIHel Harpy3koid. TpeOyeTcs:

1. Onpenenuts ONOPHBIE PEAKIIUH.
2. 3anmcath BBIpQXEHUS JJIS ONIPENENICHNs BHYTPEHHUX CHUIIOBBIX (akTopoB Mz, Qy u N

Ha KaXXAO0OM U3 Y4aCTKOB paMBbl.

3. ITocTpouTh 3MIOPHI BHYTPEHHUX CHIOBBIX (hakTOpoB Mz, Qy 1 N.
4. BbIIIOJIHUTB IPOBEPKY PABHOBECHS Y3JI0B PaMBbl.
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Bragere | HaBBIKAMHM B OLICHKE IPOYHOCTH CTEpPIKHEH B

Ilpumepnoe npakmuueckoe 3adanue 01 3auyema:
CIIy4ae MpOCThIX Aeopmaruit

Cratnuecku ompenenumas Oajka, pacdeTHas cxemMa KOTOPOH MoKa3aHa Ha pUCYHKe, 3a-
rpyxeHa BHelHel Harpy3koi. Ilpu a = 1m u g= 10 kH/m tpeOyercs:
1. Onpenenuts ONOPHBIE PEAKIIUH.

2. 3anucaTh BBIpAXKEHUS Ul ONPEENICHHs] BHYTPEHHUX CUJIOBBIX (hakTopoB M, u Qy Ha
Ka)KJIOM U3 Y4aCTKOB.

3. IlocTpouTs 3MIOpEl BHYTPEHHUX CHIIOBBIX (PAKTOpoB M, 1 Q.
Y .
2qa

413 Ay <
) C

290 a a a

p7)7 5%

ITK-2 crmocoOHOCTBIO UCIIOIB30BATh MCTOABI CTAHAAPTHBIX HUCIIBITAaHUH 110 OIIpCACIICHUIO (I)I/I3I/IKO-MCX8.HI/I‘ICCKI/IX CBOMCTB U T€XHOJOTHYECKHX IOKa3aTesei
MaTCpraJIOB U T'OTOBBIX MallIMHOCTPOUTECIIbHBIX I/I3)ICJ'IPII>1, CTAaHAAPTHBIC METOJbI UX IMTPOCKTUPOBAHUA, IPOTPECCUBHBIC METOABI OKCIINTyaTallun I/ISJIeJ'II/Iﬁ




3HaTh

MCTOJBI pacdy€Ta CTaTUYCCKH OIIPCACIMMBIX N
CTaTUYCCKHU  HCONMPCACIIMMBIX  CTCPKHCBLIX
CHCTEM Ha CHJIOBBIC BO3I[€I>1CTBPI$I

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. TlonsaTtue o panoHAIBHON (hOpME MOMEPEUHBIX CEYCHUN 0aJIOK, U3TOTOBJICHHBIX U3 Ma-
TepHaa OJUHAKOBO (MJIH [TO-PA3HOMY) COMPOTHUBIISIONIETOCS PACTSKEHHUIO U CXKATHIO.
2.  Jledbopmammu nipu miockom usruode. uddepennnanbHoe ypaBHEHHE U30THYTON OCH
OaJIKu (TOYHOE U MPUOIMIKEHHOE) BTOPOTO TOPSIIKA.

3. OO0t nHTEerpan NpUOIMKEHHOTO MU PEepEeHINATFHOTO YPAaBHEHUS H30THYTON OCH
Oanku ¢ oHUM ydacTKOM. | pannuHble yciaoBus. HauaneHble mapamerpsl. 4
4. Omnpenenenue nepeMenieHuil B 0aikax ¢ AByMs U Oosee yyactkamu. MeToJ Hayaib-

HBIX [IapaMETPOB CEUEHUS.

5. Tlonstue o paunoHanbHON popMe MONepeyHbIX CeUeHH 0anoK, N3TOTOBIEHHBIX U3 Ma-
Teprana 0JMHAKOBO (UM MO-Pa3HOMY) COINPOTUBIISIOLIETOCS PACTSHKEHUIO M CKATUIO.

6. Hedopmarum npu mockom usrude. JuddepennmansHoe ypaBHEHNE H30THYTOH OCH
OaJIKu (TOYHOE U MPUOIMIKEHHOE) BTOPOTO TOPSIIKA.

7. OOmwuit mHTErpas NpuoIKeHHOro U depeHInaIbHOTO YpaBHEHUS U30THYTOW OCH
OaJKu C OTHUM Y4acTKOM. ['paHUYHbIE yCIOBHUS.

8.  Omnpenenenne nepeMenieHui B 0ankax u pamax MmerogoM Makcseruia-Mopa. [Ipuem
Bepemaruna.

9. Crnoxnoe conpotusienue. Kocoii n3ru6. Onpenenenyue HanpsbkeHUu. Y cloBHe Mpoy-
Hoctu. [Tonbop ceuenuii. OnpeneneHue nepemMenieHu.

10. BaenenTpeHHOE pacTsbkeHUE U cxxaTre. OnpeneneHue HanpspkeHuid. [logoop ceueHwmid.
Hynesas nunus.

11. TIpakTuyeckuil pacyer cxKaToro CTEpXKHs Ha yCTOWYUBOCTD.

Ilpumepnoe npakmuueckoe 3a0anue
PackpbITh CTaTUYECKYIO HEOMIPEACIUMOCTh METOJOM CHJI M TOCTPOUTH 31topsl BCD
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ONpCACIIAATh HOPMAJIbHBIC HAIIPAKCHUA B CIIYy-

Hpumepuoe npakmuuieckoe 3a0anue

YmMmerb YasiX CJIOKHOTO COMPOTHUBIIEHUS U mpu Tpo- | [TonobpaTh monepeuHoe cedeHue B BUE TPEYroJbHUKA U3 CTAJH MPU JTOMYCKAaeMbIX Hapsi-
JIOJIBHOM H3rH0e KEHUSIX [O'] =100 MMa
P=1000 kH
Ny = b
X X h
|
a

Brnagets | HaBBIKAMH B TOCTPOEHUHU SIIOP BHYTPEHHUX Ilpumepnoe npakmuueckoe 3a0anus 01 3auema:

YCUJINH, TIEPEMEIIEHUN B CTaTUYECKHU ONIpe/e-
JUMBIX OajKax U pamax InpH u3ruoe

Cratudecku ompenenrMas paMa, pacueTHasi cxeMa KOTOpOil MOoKa3aHa Ha pUCYHKE, 3a-
rpy’keHa BHelIHel Harpy3koil. TpeOyeTc4:
1. TToctpouTs smtopsl BHYyTpeHHUX yeunuid M z, Qy u N.




2. BBITIOTHUTH TPOBEPKY PaBHOBECHUS y3JIOB PaMBbI.
3. [TomoOpaTh nByTaBpOBOE ceueHue u3 cranu ¢ [6]=160MIla

F=8xkH

q= 10 kH/Mm
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0) Ilopaodox npoeedenus NPOMeNCYMOUHOU ammecmayuu, noxKazamenu u Kpumepuu
OYEHUBAHUSL:

[IpomexxyTouHast arrectanus o AUCUUIUIMHE «CONpPOTUBIEHUE MATEPUAIOB) BKIIIO-
9aeT TEOPETUUYECKUE BOIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUS OOYUYAIOITUMUCS
3HAHUW, U TPAKTHUYECKUE 3aJaHUsI, BBISBISIIONINE CTENEeHb CHOPMHUPOBAHHOCTH YMEHHH U
BJIQJICHUU, IPOBOJAUTCS B (hOpMeE 3aueTa.

Kputepun oneHku (B COOTBETCTBUH € (POPMUPYEMBIMU KOMIETEHIUSAMH U TUIAHU-
PYEMBIMH pe3yJibTaTaMu 00y4YeHusl) MpH caye 3a4era:

— Ha OIICHKY «3a4TeH0» — 00ydJaloNMiics TOJKEH MOKa3aTh 3HAHUS HA YPOBHE BOC-
MPOU3BEIeHUs U 00bsACHEHUSI MH(GOPMaIlMU, UHTEJUIEKTYalbHbIE HABBIKU PELICHUS MPOCTHIX
3a/1a4;

— Ha OLCHKY «HE€ 3a4YTEHO» — o6yqa}01u1/117lc;1 HE MOJXKCT II0Ka3aThb 3HAHUA HA YPOBHC
BOCITPOMU3BCACHUA U 00BACHEHUS I/IH(l)OpMaIlI/II/I, HC MOXKCT NIOKAa3aTb MHTCIJICKTYAJIbHBIC HaA-
BbIKH PCHICHUA ITPOCTBIX 3a1a4.

8 YueOHo-MeTOIMYEeCKOE U HHPOPMAIHOHHOE o0ecTeyeHre TUCIUTLTHHBI (MOTYJIs])

a) OcHoBHas JIMTEpaTypa:

1. Acapynuna, E. 0. Conpotusnenne marepuasioB. Koncnekr nekuuii : yueOHOE 1oco-
6ue s By3os / E. 0. Acagynuna. — 2-e usn., ucnp. u gon. — Mocksa : M3narens-
ctBO FOpaiit, 2020. — 254 ¢. — (Bricmiee oo6pazosanne). — ISBN 978-5-534-02566-
8 — Tekcr : osnektponnwnii // OBC Hpait [caiiT]. — URL:
https://urait.ru/bcode/453440 (mata obopamienus: 23.06.2020).

2. Arapos, H. M. ConpoTuBienue MaTepuaioB B IpUMepax U 3ajavax : yueOHoe 1Moco-
oue / H. M. AtapoB. — Mocksa : UHOPA-M, 2020. — 407 ¢. — (Bsicmiee oOpazo-
Banue: bakanaspuar). - ISBN 978-5-16-104982-2. - Tekcrt : snextponHsiif. - URL:
https://znanium.com/catalog/product/1073557 (mara oGpamienus: 23.06.2020). — Pe-
UM JIOCTYTA: 110 TOMHCKE.

3. Bappansn, I'. C. ConpoTuBieHrne MaTepraioB ¢ OCHOBaMH CTPOUTEIFHON MEXaHUKH :
yuebnuk / I'. C. Bapnansn, H. M. Atapos, A. A. T'opuikos ; noa pen. I'. C. Bapnans-
Ha, H. M. ATtapoBa. — 2-e u3., ucrnp. — Mocksa : UHOPA-M, 2020. — 416 c. —
(Boicee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102094-4. - TekcTt : 3mek-
tpouHbiii. - URL: https://znanium.com/catalog/product/1052236 (mara oGparieHus:
23.06.2020). — Pesxum 10CTyIa: 1O TOAIUCKE.

4. Bonocyxun, B. A. ConporuBnenue marepuanoB: yueOHuk / Bomocyxun B. A., Jlor-
BuHOB B. b., EBrymenko C. U. - 5-¢ u3a. - Mocksa: UL[ PUOP, HUI] UHOPA-M,
2019. - 543 c. - (Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-100548-4. -
Teker : anmektponnsiii. - URL: https://znanium.com/catalog/product/1008005 (mata
oOpamienus: 23.06.2020). — Pexxum qocTtymna: mo moAm1ucKe.

5. Comnportunenue marepuanoB : yueOHuk / b. E. Menpnukos, JI. K. ITapmun, A. C.
Cemenos, B. A. lllepctueB. — Canxrt-IlerepOypr : Jlanp, 2020. — 576 c. — ISBN
978-5-8114-4740-4. — TexkcT : AMeKTpOHHBIN // JlaHb : 3MEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/131018 (mata oOpateHus:
23.06.2020). — Pekum mocTyma: i1 aBTOPU3. MOIb30BATENEH.

6. Conportusnenue marepuanos : yueOHuk / I1. A. IlaBnos, JI. K. [Tapmun, b. E. Menb-

HuKkoB, B. A. lllepctueB ; nox penakuueir b. E. MenbaukoBa. — 5-e usn., crep. —
Cankr-IlerepOypr : Jlanb, 2019. — 556 ¢. — ISBN 978-5-8114-4208-9. — Tekcr :
9JIEKTpOHHBIN //  JlaHb  :  ANEKTPOHHO-OMOMMoTeuHass cuctema. —  URL:

https://e.lanbook.com/book/116013 (mata oOpamenus: 23.06.2020). — Pexum moc-
Tyna: i1 aBTOPU3. MTOJIb30BaTENEH.



https://urait.ru/bcode/453440
https://znanium.com/catalog/product/1073557
https://znanium.com/catalog/product/1052236
https://znanium.com/catalog/product/1008005
https://e.lanbook.com/book/131018
https://e.lanbook.com/book/116013

7.

1.

Nbparumos, @. I'. Mexanuka negopMHUpyeMBbIX CTepKHEH : yyeOHoe mocobue [ams
By30B] / @. I'. U6parumoB, A. C. IloctaukoBa ; MI'TY. - Marautoropck : MI'TY,
2019. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3877.pdf&show=dcatalog
ues/1/1530012/3877.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooOBbeKT.
- ISBN 978-5-9967-1504-6. - Tekcrt : anekTpoHHBIN. - CBeIEHUs JOCTYIHBI TaK)Ke Ha
CD-ROM.

Crarrdecku HeompeaeauMble CUCTEMBI : yaeOHoe mocobue / JI. A. desuenko, O. C.
Keneskos,C. B. Kones u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anexTpoH.
ont. guck (CD-ROM). - 3Barm. ¢ turyn.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalog
ues/1/1136586/3174.pdf&view=true (marta obpamenus: 14.05.2020). - MakpooOBEKT.
- Tekct : anexkTpoHHBIN. - CBeaeHus goctynHsl Takke Ha CD-ROM.

0) lonoJiHUTeILHAS JIUTEpPAaTypa:
Acanynuna, E. 0. ComnpotuBicHHe MarepualioB : ydeOHOe mocoOue uis By30B /
E. 0. Acanynuna. — 2-¢ wm3a., ucnp. u gomn. — Mocksa : M3marensctBo Opaiir,
2020. — 279 c¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-02370-1. — Tekcr :
anexktpouHbiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453259 (nmata
obpamenus: 23.06.2020).
Aranun, B.T'. ComnporuBiieHne MaTepHaNIOB : y4EeOHHK W TMPAKTHKYM JJIs BY30B /
B.T. Aranun. — 2-e¢ wu3na., nepepad. m jgom. — Mocksa : M3parensctBo HOpaiit,
2020. — 342 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-07212-9. — Texkcr :
anektponHsid // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450626 (mata
obparmenus: 23.06.2020).
Aranun, B. I'. Comnportusnenue matepuanon. [Ipaktukym : ydaeOHOe mocoOue Aiis BY-
30B/ B.T. Atanun. — 2-e¢ usn., ucnp. u jom. — Mocksa : U3narensctBo FOpaiir,
2020. — 218 c. — (Bricmee oOpazoBanue). — ISBN 978-5-534-04124-8. — Tekcr :
snexktpouHbiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453204 (nmata
obpamenus: 23.06.2020).
Aramun, B. I'. Conporusnenue matepuanoB. COOpHUK 3aJaHHI ¢ PUMEpPaMU UX pe-
nieHult : yuebnoe nmocodue it By3os / B. I'. Atanun. — 2-e u3f., ucnp. U JI0M. —
Mocksa : UzgatensctBo HOpaiit, 2020. — 151 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-04129-3. — Texkcr : anexkrponnslii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453206 (mata obpamierus: 23.06.2020).
Bamumswiu, H. B. ConpoTtuBnenue marepuanoB U KOHCTPYKIMH : y4eOHUK NI BY-
3oB/ H.B. BammumBunu, C. C. lNaBpromun. — Mocksa : M3znatensctBo HOpaiit,
2020. — 429 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-8247-3. — Tekcr :
anektpounsiii // DBC HOpaiit [caiit]. — URL.: https://urait.ru/bcode/450893 (mara
obpammenus: 23.06.2020).
Kpusomanko, C. H. ConpoTuBieHne mMarepuasioB : y4eOHUK U IPAKTHUKYM AJis BY-
30B/ C. H. KpuBomanko. — 2-e u3n., nepepad. u gon. — Mocksa : M3narenscTBo
FOpaiit, 2020. — 397 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00491-5. —
Teker : anextponnsiii // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449918
(mata obpamenus: 23.06.2020).
Kpusomanko, C. H. Conpotusnenue MatepuanoB. [IpakTukym : yueOHOe mocobue
151 By30B / C. H. KpuBomanko, B. A. KontHoB. — 4-¢ u3n., uchp. u gom. — Mockaa :
WznatensctBo FOpaiit, 2020. — 353 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-
9916-7117-0. — Tekcr : onextpoHHbii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450811 (nara oopamenus: 23.06.2020).
JlykpsiaoB, A. M. COOpHHK 3a/1a4 TIO CONTPOTHUBJICHUIO MAaTEPHAJIOB : yueOHOE TTocoOue
/' A. M. JlykbsiHoB, M. A. JlykpssHoB. — Mocksa : UH®PA-M, 2020. — 546 c. —
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10.

11.

12.

13.

14.

(Boicuiee obpazoBanue: Crermanurer). — DOI 10.12737/989326. - ISBN 978-5-16-
107042-0. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/989326 (marta oOpamenwus: 23.06.2020). — Pe-
YKUM JIOCTYIIA: IO MOJTHCKE.
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9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHue JUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHMe ayuTOpUN OcHnaluenue ayuTopuu
Y4eOHble ayAUTOPUH I IpoBe- | MynbTUMeAUIHHBIEC CPEACTBA XPAHEHUS, Iepeauu 1
JICHHs 3aHATHH JEKIIMOHHOIO TUIIA | IPEACTaBICHUs HHPOPMALIUU
VYueOHble ayauTOopun i mpoBe- | Jlocka, MyJTbTUMEIUIHBIN TPOEKTOP, SKPaH.

JICHUS IPAKTUYECKUX 3aHIATHH,
TPYIIIOBBIX U HHNBUYaIbHBIX
KOHCYJIbTAlMH, TEKYILEro KOH-
TPOJIA U IPOMEKYTOUHOM aTTe-

CTalluu

IToMmermenust 19 cCaMOCTOSTENb- [Tepconanbubic KOMIbIOTEPHI ¢ TakeTrom MS Office,

HOU pabOThI 00YUYAIOIIUXCS BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpPMaIIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTE-
Ta

HOMGHICHI/IG AJI XpaHCHUA U Cremnaxu AJIA XpaHCHUA y‘~IC6H0-MeTOIII/I‘~I€CKI/IX II10CO-

npopUIAKTHYECKOTO 00CIykHUBa- | OUil M yueOHO-METOIMYECKON TOKYMEHTaluu
HUsl y4eOHOro o0opy10BaHuUs
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