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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AMCIMIUIMHEI ABIAETCS 0OecedeHre 6a30BOro ypOBHS 3HAHUH M HABBIKOB, HEOOXOMUMBIX I ()OPMHUPOBAHHUS
CIOCOOHOCTH BBITIOJIHEHUS NTOUCKA, aHAIN3a U BBIOOpa ONTHMAILHOTO METOJIa PELIeHHs TOCTaBIEHHON Iepes
uccnenoBaresieM GpU3NIECKON 3a1a4i NCTIONb3Ys HH(OPMALNIO U3 OTEUECTBEHHBIX M 3apYOCKHBIX HCTOUHHKOB,
OCYIIECTBIATH MATEMaTHIECKOE U YUCICHHOE MOJIEITMPOBaHNe (PU3MUECKHUX MIPOLECCOB CBI3AHHBIX C TEMAaTHKOH
HCCIIE0BAHNUS, a TAKXKE IPOBOAUTD AHAINU3 PE3YJIbTATOB IIPOBEACHHBIX YHCICHHBIX SKCIIEPUMEHTOB U IENaTh OUEHKY UX
JOCTOBEPHOCTH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1 | TpeOoBaHusI K NpeABAPHUTEIbHON MOATOTOBKe 00y4aloerocs:

2.1.1 | Teoperuueckas MexaHuKa

2.1.2 | HaueprarenbHas TeOMETpHUs ¥ HH)KeHepHas rpaduka

2.1.3 | OOBEeKTH MOPCKOH (PEYHON) TEXHUKH

2.1.4 | CynoBoe 31eKTpooO0pyI0BaHIE U OCHOBBI DJIEKTPOTEXHUKH

2.1.5 | TexHoMmoruss KOHCTPYKIIMOHHBIX MaTE€PUaIOB

2.1.6 | MarepuanoBeneHue

2.1.7 | Merpomnorus, cTaHAapTHU3ANNS U CePTUPHUKAIHS

2.2 | JMCHMILUTMHBI M IPAKTHKH, /IS KOTOPbIX OCBOCHUE TAaHHOM TUCIHILTMHBI (MOTYJIs1) HEOOX0TUMO KAK
npeamecTByoNIee:

2.2.1 | TexHonorusi AHOYIJIyOUTENbHBIX paboOT

2.2.2 | Ilpou3BoACTBEHHASI TPAKTHKA

2.2.3 | YupasneHue coquanbHO-TPYAOBBIMU OTHOLLIEHUAMU

2.2.4 | T'uapoTeXHUYECKHE COOPYKEHHUS BOJHBIX ITyTeH, TOPTOB M KOHTHHEHTAIBHOTO mebda

2.2.5 HpOCKTHpOBaHI/IC BOJHOTPAHCIIOPTHBIX U BOOAHOOHEPTCTHICCKUX IPUPOJAHO-TCXHOTCHHBIX KOMITJICKCOB

2.2.6 | llpepumnioMHas mpakTUKa

2.2.7 | Texnonmorudeckast (IPOEKTHO-TEXHOIOTHYIECKas!) IPAKTHUKA

3. KOMIIETEHLIMU OBYYAIOILETOCSl, ®OPMHAPYEMBIE B PE3Y.JIbTATE OCBOEHHUS AU CLIUTLIAHBI
(MOJYJIS)

OIIK-4: Cnioco0eH NpUMEHATH OCHOBbI HHKEHEPHBIX 3HAHUIT B MPO()eCCHOHAIBHOM IeATeJIbHOCTH, PeliaTh MPUKJIATHbIE
HH;KeHEPHO-TeXHUYECKHe H OPraHU3alIMOHHO-YIIPABJIeHYECKHE 32/1aYl

OIIK-4.1: 3zaTh OCHOBBI HHKCHEPHBIX 3HAHUI, THIIOBBIE CIIOCOOBI PEIICHHS IPUKIAAHBIX HHXECHEPHO-TEXHIUECKUX 1
OpPraHU3alMOHHO-YIIPABJICHYECKHUX 3a1a4

OIIK-4.2: ymets IIpuMeHsATh 0OLIEUHKEHEPHBIE 3HAHUS A5 PEIIEeHHs PUKIIaJHbIX MHKEHEPHO-TEXHUYECKUX U OPraHu3allMOHHO-
YIIPABICHYECKUX 3a/1a4

OIIK-4.3: Bnagers HaBbikaMy IpUMEHEHUS] HHKCHEPHBIX 3HAHUH B MPOPECCUOHATIBHOMN eI TETPHOCTH ISl PEIICHHS IPUKIIATHBIX
WHXEHEPHO-TEXHUYECKUX U OpraHU3allMIOHHO-YIIPaBIEHYECKUX 3a]1a4

B pe3yabTaTe ocBOeHHS THCHUTIINHBI 00yJAIOIIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1 | MexaHn4eckne CBOHCTBa KOHCTPYKLIMOHHBIX U CTPOUTENILHBIX MaTepHaioB (MJIACTUYHBIX U XPYIKUX) U
HKCIIEPUMEHTAIBHBIE METO/Ibl X MCCIIEJOBAHUS; IOHSTHS O BHYTPEHHUX CHJIaX, HAPSDKEHUAX, JedopMannsix n
MIepeMEIIeHHAX; Y CJIOBHS IPOYHOCTH, )KECTKOCTH, YCTOWINBOCTH CTEPXKHEH ITPU pacTsHKEHUH-CXKATHH, KPYICHHH, H3TH0e
U TIpY KOMOMHHPOBAaHHOM HArpY>KCHUH.

3.2 | YmeTs:

3.2.1 | BemonaATs 000CHOBaHME BEIOOPA PA3IHYHBIX CYJOCTPOUTENBHBIX, MAITHHOCTPOUTEIBHBIX W IPHOOPOCTPOUTEIBHBIX
Matepuanos; [Ipou3BOANTS OLIEHKY CBOICTB MaTEpPHANIOB, HCHONb3Yys COBPEMEHHYIO anmnaparypy; Onpenenars
BHYTPEHHHE CHJIBI B CTEP’KHEBBIX KOHCTPYKLIMAX OT BHEIIHUX HArPY30K U CTPOUTH 'PaMKK UX Paclpe/ieNIeHus 10 THHE
cTepKHA (MI0PbI); PACCUMTHIBATE CTEPKHU U IIPOCThIE CTEP’KHEBBIE CUCTEMBI HA IPOYHOCTD, )KECTKOCTh U YCTOHUUBOCTH
IIPYU UX CTATUYECKOM U JUHAMUYECKOM HArpyKCHUU.

3.3 | Baragern:




3.3.1 | 3HaHHAME OCHOBHBIX MEXaHHYECKUX XapaKTEPHCTHK XPYNKHUX H INTACTUYHBIX MAaTepHAIOB; MeToqaMu MPpOBEICHI

CTaHAAPTHBIX HCIBITAHUI TI0 OMPEICICHUIO MTOKa3aTeNei (PH3UKO-MEXaHUIECKIX CBOWUCTB HCIIOJIb3YEMOT'O ChIPbS,
mo1yabpUKaTOB M TOTOBBIX M3/ICIIHI; HABBIKAMH YTCHHUS SIIOpP BHYTPEHHHUX CHIIOBHIX (hakTopos; MeTomamu pacuéra
CTEP)KHEBBIX CHCTEM Ha MPOYHOCTE, KECTKOCTh H YCTONIHBOCTD.

4. CTPYKTYPA JUCLUILIMHBI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Paspea 1. IlpocToe conpoTuBieHne
Jlex OCHOBHBIE MOJICTTbHBIC TIPEICTABICHHS ¥ IOHSITUS COIPOTUBIICHHS 4 2 JI1.1712.1 0
Matepuaios /JIek/ 2.2
JI2.3J13.1
JI3.2J13.3
Cp OCHOBHBIE MOZIETIBHBIE IPEICTABICHUS U IIOHATHSI CONPOTUBICHUS 4 5 JI1.1712.1 0
matepuainos /Cp/ 2.2
JI2.3J13.1
JI3.2J13.3
Jlex Bueninue u BHyTpeHHue cunbl. Meton cedenuil Ilonsarue o 4 6 JI1.1J12.1 0
HanpspKeHUsX. LleHTpanabHOe pacTshikeHue — ckatue crepxkus /Jlex/ 2.2
J12.3J13.1
JI3.2J13.3
JIa6 Buemnue u BHyTpeHHHE cuibl. Metoa cedennii [lonstue o 4 4 JIT.1J12.1 0
HanpspkeHusx. LleHTpanbHoe pacTsbkeHue — cxxaTtie crepxHs /J1a6/ 2.2
J12.3J13.1
JI3.2J13.3
Jlex MexaHnueckue XapakTepUCTUKU MaTepuanoB. CTaTudecku 4 4 JI1.1J12.1 0
HEOIIPEe/IUMBIE 3a1a41 Ha PACTSDKCHUE UM CXKATUE CTEPKHEN. AHaANN3 2.2
HanpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSA B Touke Tena. /JIek/ JI2.3J13.1
JI3.2J13.3
JIa6 MexaHnueckue XapakTepUCTUKA MaTepuanoB. CTaTHYECKU 4 6 JIT.1J12.1 0
HEOIIPEEIIUMBIE 3a/1a41 Ha PACTSHKCHUE UM CXKATUE CTEpKHEN. AHaAU3 2.2
HAINPsDKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS B TOUKe Tena. /JIad/ JI2.3J13.1
JI3.2J13.3
Cp MexaHnueckue XapakTepUCTUKHA MaTepuanoB. CTaTHYeCKU 4 5 JIT.1J12.1 0
HEOIIPEE/IUMBIE 3a/1a41 Ha PACTSHKCHUE UM CXKATUE CTEpKHEN. AHANIN3 2.2
HanpsHKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUS B Touke Tena. /Cp/ JI2.3J13.1
JI3.2J13.3
Jlek I'eomMeTprueckre XapakKTepUCTUKU ceueHHi. Jleopmarus casura. 4 4 JIL.1J12.1 0
Kpyudenue Banos. [Ipsmoit monepeunsrit m3rud crepxHs. /JIex/ J12.2
J12.3J13.1
JI3.2J13.3
Jla6 I'eomeTprueckre XapaKTepUCTUKU ceueHui. Jleopmarus casura. 4 4 JIT.1J12.1 0
Kpyuenue Banos. [Ipsmoit monepednsiit u3rud crepxHs. /J1ad/ 2.2
JI2.3J13.1
JI3.2J13.3
Cp T'eoMeTprueckre XapaKTepUCTUKU ceueHui. Jeopmartus casura. 4 5 JI1.1J12.1 0
Kpyuenue Banos. [Ipsmoit monepeunsrit m3rud crepxHs. /Cp/ J12.2
JI2.3J13.1
JI3.2J13.3
Paznen | Pa3zmen 2. Cii0:kHO€E CONMPOTUBJIEHNE
Jlex CraTryecKky HeolpeaeTuMble HepaspesHbie Oanku /JIek/ 4 4 JIL.1J12.1 0
2.2
J12.3J13.1
JI3.2J13.3
JIa6 Craruyecku HeonpeaeanMble Hepa3pesHbie banku /J1ad/ 4 6 JI1.1J12.1 0
J12.2
JI2.3713.1
JI3.2J13.3
Cp CraTuuecku Heollpeaenumble Hepa3pesHble Oanku /Cp/ 4 5 JI.1J12.1 0
2.2
JI2.3713.1

JI3.2J13.3




Jlex Y CTOWYMBOCTD HEHTPAIBHO CKATBIX cTepikHEH /JIek/ 4 4 JI1.1J12.1
J2.2
J12.3713.1
J13.2J13.3

JIab Y CcTOWYUBOCTE IIEHTPAIBHO CXKAThIX cTeprkHei /J1ab/ 4 4 JI1.1J12.1
J2.2
J12.3713.1
J13.2J13.3

Cp Y CTONUMBOCTD IEHTPATBHO CXKATBIX cTepxkHel /Cp/ 4 5 JIL.1J12.1
2.2
J12.3713.1
JI3.2J13.3

Jlex KoMOuHIpOBaHHOE HAaTpYKeHUE CTep>KHEH. PacdeT MIOCKUX KPUBBIX 4 4 JI1.1J12.1
OpycneB. beamomenTHbBIe 00010uKHM BpateHust /Jlex/ 2.2

J12.3J13.1
JI3.2J13.3

Jla6 KomOuHMpOBaHHOE HATPYKEHUE CTEPXKHEH. PacueT MIocKkuX KpUBBIX 4 6 JI.1J12.1
OpycneB. beamomenTHbIe 000m0uKHM BpameHus /J1a6/ 2.2

J12.3J13.1
JI3.2J13.3

Cp KoMOuHIpOBaHHOE HAaTpyKeHHE CTep>KHEeH. PacdeT MIOCKUX KPUBBIX 4 9 JI1.1J12.1
OpycneB. beamomenTHbIe 000m0uKH BpameHus /Cp/ 2.2

JI2.3J13.1
JI3.2J13.3

Jlex JluHaMudeckue HarpyKeHUs (CHIIBI HHEpIUH, yaap, BHOpamus). 4 4 JI1.1J12.1
Muxmaeckue Harpysku. /Jlex/ J12.2

J12.3J13.1
JI3.2J13.3

JIa6 JlnHaMu4eckue Harpy>KeHUs (CHITbI HHEPIMH, Yaap, BUOpaus). 4 6 JIT.1J12.1
Muxomnaeckue Harpysku. /J1ad/ 2.2

JI2.3J13.1
JI3.2J13.3

Cp JlnHaMudecKue HarpyKeHns (CHIIBI HHEPIUH, yaap, BHOpamus). 4 12 JI1.1J12.1
[Muxommaeckue Harpysku. /Cp/ 2.2

JI2.3J13.1
JI3.2J13.3

Jlek PacueTsl Ha ycTanocTh.PacueTsl mo Hecymeit ciocooHocTH /JIek/ 4 4 JIL.1J12.1
2.2
J12.3713.1
JI3.2J13.3

Cp Pacuets! Ha ycTanocTsPacueTsl Ha ycranocTs.PacueTsl o Hecyen 4 18 JIL.1J12.1
cniocobHocTH /Cp/ J2.2

JI2.3713.1
JI3.2J13.3

HKP Texymuit kouTpoas /MKP/ 4 8

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pazgen 1. [IpocToe conpoTuBieHue.

Tema 1.1 OcHOBHBIE MOJIENBHBIE MPEACTABICHUS U MTOHATHSI CONPOTHUBIICHUSI MaTepuaios [1, 2, 7, 9].

[Ipenmer u 3agaun Kypca CONPOTHUBIICHHS MaTepHaIoB. Monens nedopmupyemoro tena. ['mnotessl n pomymenns. [Torsatns
IIPOYHOCTH, KECTKOCTU M YCTOMYUBOCTU KOHCTPYKLIUH.

Tema 1.2 Buemraue u BHyTpeHHue cuibl. Meroq ceuenuit. [Tonsitue o HanpsbkeHusix. LieHTpanbHOe pacTsikeHUe — CKaTHe CTEPIKHS
[1,2,7,9].

Bunbl onopHBIX 3aKpeIICHUH U BHEIIHUX HArpy3ok. OnpeneneHue KOMIOHEHT BHYTPEHHUX CHJI METOIOM ceueHui. ITonsaTus
HAIpPSHKEHUH U UX KOMIOHEHTOB. VIHTerpanbHble 3aBUCHMOCTH MEXK1y BHYTPEHHUMHU CHIaMH U HAIPSKEHUSMHU, UX CBSI3b C
nedopmanusiMu. Hanpsbxenus u nedopmanny crepkHel pu pacTshkeHnH - ckatud. [lepemenienns ceuenuid. [IpononbHble n
norepevHble qeopMariu ctepkael. 3akoH ['yka. Y cIIOBHS TPOYHOCTH U )KECTKOCTH MPH OJTHOOCHOM PACTSHKCHUU HITH CYKATHH.
Tema 1.3 MexaHuueckue XapakTepUCTHKN MaTepHanoB. CTaTHUeCKH HEONpeAeIMMBbIe 3ajaul Ha PACTsHKCHUE MITH CKaTHe
CTep)KHEH. AHAIN3 HANPSHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHMS B Touke Tena [1, 2, 7, 9].

OKCIIEpUMEHTAIBHOE UCCIIEA0BAaHUE MEXaHUYECKHUX CBOMCTB MaTepuanoB. Bunsl Mmarepuanos. JluarpaMmbl pacTsXKEHUS U CKATUS.
XapaKTepUCTHKN IIPOYHOCTH M KECTKOCTH MaTepHAaNoB. J[ommycKkaeMble HAIPsDKEHUS. Y CIIOBHS IPOYHOCTH MPH PACTSDKCHUHU WITH
cKaTuM cTepKH:A. Pacuer Ha nelicTBue Harpy3ok. Pacuetr Ha u3MeHeHue tremreparyp. MoHTaxkHble ycuius. Buibl HapsKeHHbBIX
COCTOSIHMH 1 nX aHanus. [ 1aBHbIe HanpspxeHus. ['padudeckoe npeacTaBiIeHue HAMPsHKEHHOTO COCTOSTHUS Ha Kpyre Mopa.
JedopmupoBanHOe cocTosHHE H ero aHann3. O000ImeHHbIH 1 00beMHbIH 3akoH ['yka. [Torennmansaas sneprus nedopmanum.
Tema 1.4 T'eomerpudeckue xapakTepHCTHKH cedeHu. Jlepopmanust caura. Kpydenue Banos. [Ipsmoit monepeusstii u3rud




crepxns [1, 2, 7, 9].

CraTuyeckre MOMEHTHI IJIOLIAJeH U UX MCIIOIb30BaHUE [UIsl ONpeesieHHsI KOOPAMHAT LEHTpa TshKeCTH ceueHust. OceBoil,
[EHTPOOCIKHBIH U MOTSIPHBIA MOMEHTHI HHEPIWH. BEIYrciIeHre MOMEHTOB HHEPIIUH COCTaBHBIX CeYeHHNH. [I3MeHeHe MOMEHTOB
WHEPLUH P apaJUIeIbHOM IIEPEeHOCe U MOBOPOTe oceil. [ maBHbIe MOMeHTHI nHepuuu. OpHeHTaIs IIaBHbIX ocei. Kpyr
uHepuy. HanpspkeHHO-eopMUPOBaHHOE COCTOSIHUE TIPH YUCTOM cABure. 3akoH ['yka npu casure. 3aBucumoctb Mexay E, G u
JUIS M30TPOIHBIX MaTepHuaioB. Kpydyenue BanoB. Dmopsl KpyTAKUX MoMeHTOB. Hanpsbkenus npu kpydenuu. [onspHblii MOMEHT
WHEPUIUH U TTOJPHBIA MOMEHT CONIPOTHBIICHHA. YTIIbI 3aKPYUHBAaHUA. Y CIIOBHUS MIPOYHOCTH W )KECTKOCTH IIPH KPYIEHHH.
Onpeznenenre 1MaMeTpoB BajioB. M3rub mpsiMoro cTepKHs B OAHOM INIaBHOH miiockocTy. M3rubatommii MomeHT (M) 1 monepedHas
cuna (Q) B monepevyHOM ceYeHUH OAJIKH U UX SITIOPBI.

Juddepernnansaeie 1 HHTETpanbHble cooTHoImeHus J[. M. JKypaBckoro Mexy CHIIOBEIMHU (pakTOpamH.

HopwmanbHble HanpsDKEHUS TP YUCTOM H3rH0e. Y CI0BHE MPOYHOCTH IO HOPMAIBHBIM HAPSDKCHUSAM MPU H3THOe OaIKH.
KacatenbHble HanpshKeHUs B Galikax cO CIUIOIIHBIM MPsIMOYroyibHBIM ceueHueM (opmyna JI.1. XKypasckoro). Pacnpenenenne
KacaTelIbHBIX HalpsDKEHUH B APYrux Gopmax cedeHuit. [IpoBepka MPOYHOCTH MO KacaTeIbHBIM HAIPSHKCHHSIM.

Yruel noBopoTa u mporu6a 6anok. JnddhepeHnuansHoe ypaBHEHHE H30THYTOH OCH Oallku. MeTo bl OnpeieNieHHs IepeMeIeHHH B
6anKax: HeIOCPEACTBEHHOE HHTEIPHPOBAHKE, METO/] HAUYaIbHBIX TApaMeTPOB, SHEpreTHueckuii Merox Mopa-Makcsermna. [IpaBuio
A.N.Bepemaruna. @opmynsl Tpanenuii u napadoin (Cumrcona). YciaoBue KeCTKOCTH.

Paznen 2. CnosxHOE CONPOTHBIICHHE.

Tema 2.1 Crarudecku HeompeaenuMble Hepaspe3Hble Oanku [1, 2, 8, 9].

Pacuet cratuyecku HeonpeaenuMbIx 6anok. Jlumuue cBsa3u. CTeneHb cTaTHYECKON HeonpeaenuMocTu. Boibop parmoHansHoN
OCHOBHOM CHCTEMBI MeTO/1a CHJI. PACKpBITHE CTATHYECKOI HEONPEIeIMMOCTH METOIOM CHII: KaHOHHYecKas popma. Y paBHEHUE
Tpex MOMEHTOB. [IpoBepkH.

Tema 2.2 YCTOHUMBOCTB LIEHTPAIBHO-CKATHIX cTepikHeH [1, 2, 8, 9].

YcroitunBast v HeycToW4IHMBast (OPMbI paBHOBECHS THOKUX CTepykHel npu cxatuu. Kputuueckas cuina. ®opmyna JI.3inepa as
uieansHo ynpyrux crepxueil. ®@opmyna ©.C.SIcunckoro npu Heynpyrom aedopMupoBaHud. [IpakTideckne pacdeTs! cTep KHEeH
Ha yCTOHYMBOCTh. | MOKOCTH CTEpIKHS U € BIMSIHUE Ha BEIMYNHY KO PUITNEHTa CHIKEHIS OCHOBHOT'O JAOITyCKAaeMOTO
HanpspkeHus. PacueT Ha yCTOMYMBOCTD COCTABHBIX CTEPIKHEH.

Tema 2.3 KomOuHHpOBaHHOE HAarpyxeHue crepxuer [1, 2, 8, 9].

YcnoBust IPOYHOCTH NIPH CIIOKHOM Harpy:KeHHH. Teopun IPOYHOCTH: HANOOIBIINX HOPMATIBHBIX HAIIPSKCHUH, HANOOJIBIITIX
Jedopmanuii, HAUOOIBIINX KacaTeNbHBIX HAMPSKEHUH, IPeAeIbHON SHeprun u3MeHeHus Gopmsl Tena. KoncTpykuuu ¢
TpeurrHamu (teopus ['puddurca, Kpurepuit Mpsuna). O0mmii ciyyaii HarpykeHus ctepskueii. Kocoit n3rub 0anok, kak u3ruo B
JIBYX TJIaBHBIX IUTOCKOCTAX. HanpspkeHns u mepeMernenns mpyu KocoM u3rude 6aok. Y cioBre NpoYHOCTH. BHeneHTpeHHOE
pacTshKeHUe UM cxKaTue crepxHeld. KonoHHbI Tpy BHELIGHTPEHHOM cxKaTuU. Pacnipenenenue HanpsKeHUH. Y CII0BHS IPOUYHOCTH.
Heiitpanbnas nunus. Sapo ceuenus. Paguyc unepiuu. Kpyuenue ¢ usru6om. Pacipenenenue nanpsbxenuit. [Ipumenenne runores
MPOYHOCTH JUIS OTIpENIeNICHUs TnaMeTpa Baja. OOmmii ciydai ClI0KHOTO conpoTuBiIeHus. OnpeaeneHie HanpsHKeHHH B OpyChsx
OourpIrol KpUBU3HEL Pacuet Ha mpowynHOCTh. OTpeeneHne nepeMeneHunit.

Tema 2.4 lunamudeckue Harpyxenus [1, 2, 8].

Buapl nunaMuueckux HarpyxeHuil. J|BukeHre KOHCTPYKIUN C YCKOPEHUEM. Y JapHOE HArPY)KEHHE KOHCTPYKIUN C OTHON
CTeNeHbIo cB00OAbI. JInHamumaeckuii koadduuuent. Buesannoe Harpyxenue. [IpooiabHbIN 1 TonepedHbiid yaap. BubpanuonHnoe
HarpyxeHre. CoOCTBeHHas M BBIHYX/ICHHAs 4acTOThl. OTIacCHOCTh pe30HaHCa.

Tema 2.5 Pacuetsl Ha ycranocts [1, 2, 8].
VYcTanocTh U BBIHOCIMBOCTh MaTEPUAIOB IPH LUKIMYECKOM HarpyKeHUHU. BUbl IMKIIOB HaNpsDKEHUH. Y CTanoCcTHbIE KPUBBIE.
JlmarpaMmsl IpeeIbHBIX aMIDIATY HanpspkeHuH. @akTopsl, BIUAIONIE Ha yetanocTs. KoaddummenT 3amaca BEIHOCIHBOCTH.

Conep:xaHue 1a00paTOPHBIX PaboOT
Paznen 1. IIpocroe conpoTuBiieHue.

Tema 1.3 MexaHUYECKHE XapaKTePUCTHKN MaTepHainoB. CTaTHYeCKH HEONpeAeIHMBIC 3aJaul Ha PAacTsHKCHHUE MITH CKaTHe

CTep KHEH. AHAU3 HAMPSHKEHHO-IEPOPMHUPO-BAHHOTO COCTOSIHUSI B TOUKE Tela. PaGota 1. cnblTanne Ha pacTsoKeHHE
MAaJIOYTJIePOAUCTON cTamu [6].

Pabora 2. HcnbiTanue maTepuanos Ha ckaTue [6].

PaboTa 3. Onpenenenne MOIYIIsI TPOAOIEHON YIPYTOCTH CTAJH MPH PACTsDKEHUH. [6] .

Pabora 4. Ompenenenue Moxyns NpoRoasHOH ynpyrocta E u koaddummenta nonepednoit nreopmanuu  pe3uHst [6].

Tema 1.4 T'eomeTpuyeckne XapakTepUCTHKH ceuenuit. Jlehopmarus capura. Kpydenue Banos. [IpsiMoii monepeuHblii U3ruo
cTepkHs. Pabota 5. Onpenenenne Moayiasl ciBura ctaiu [6].

Pabora 6. VcnpITaHne MaTepHaIoB Ha yIapHBI H3rHO [6].

Pabota 7. Onpenenenue nporuOoOB U YriIOB MOBOPOTA MOMEPEUHBIX CEYeHUH Oanku mpu npsiMmoM u3rube [6].

Paznen 2. CiaoxHOE CONPOTUBIECHNE

Tema 2.1 Cratuuecku HeolpeIeTUMble Hepa3pe3Hble OaKH. IIpouHOCTHBIC pacueThl CTATHYECKU HEOMPEASIUMbIX Oanmok [1-3,
5]
Tema 2.2 VCTOMUMBOCTh LEHTPAILHO CXAThIX CTEPXKHEH. Pacuer kputHueckux cui. Pacuer pasmepoB NONEPEUHOTO CEUEHUS

(xoHCTpYKTOpCKHIT pacuet) [1-3, 5].

Tema 2.3 KoMOMHHUpOBaHHOE Harpy)XeHUE CTEp)KHEH. PacueT Ha MPOYHOCTH M KECTKOCTh NPH COBMECTHOM HM3rube M KpydyeHuu [1-
3,5].

Pacder Ha MPOYHOCTH TP KOCOM M3THOE M BHEIICHTPECHHOM pacTshKeHHn-cxatiu [1-3, 57 .

Tema 2.4 JluHaMHuecKue HaTPYXKEHUSI PacueTsl Ha IPOYHOCTH U KECTKOCTH IPHU ABMKEHHU C YCKOPCHHEM, IPH YHApPHOM
Harpy>KeHHH U 1pu BuOparumu [1-3, 5]




6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

OK3aMCH

6.2. Tembl nUCbLMEHHBIX padoT

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

Tunossie TCOPETUICCKUE BOIIPOCHI K DK3aMEHY I10 JUCOUILINHE!
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IIpenmeT HayKu O COIPOTUBIEHUH MaTEPUAIIOB.

DJeMeHTBl KOHCTPYKLMH M KJIacCH(DUKAIHS BHEITHUX CHIL.

OCHOBHBIE JTOMYIICHNUS, IPHHAMAaEMBIE B MOJICNH Ie(OPMUPYEMOTO TBEPOTO Tela.

IlonsATue o pacueTHOH cxeMe U BUABI OIIOPHBIX 3aKPEIICHUN.

OnpezeneHre BHYTPEHHUX YCUIIMA METOAOM ceueHuil. KoMITOHEHTH! BHYTPEHHUX CHJL.

[Tonsitue HanpsbkeHuit. KOMITOHEHTHI HANIPSHKEHUH.

Pactsxenue u cxarue. OnpeaeneHue NpoJoabHOM CUIIbL. DIMIOPHI IPOJOIBHBIX CHIL.

IIpononsHas u nonepedHast AedopMariy IpH pacTsxeHun-cxarun. Koaddumuent Ilyaccona.

OmnpeneneHue HaNpsHKEHUH B MONEPEYHOM CEYEHHHU MPH PACTKEHUH-CKATUH CTEPXKHS. DMIOpa  HOPMAaJIbHBIX HANPSKEHHUIH.

. 3akoH ['yka s pactsokeHus-coxaTusi. Moaynb IpoaoiabHON ynpyrocTu. PacyueT crepskHel Ha KECTKOCTb.
. Anarpamma pacTspKeHUS U MEXaHUYEeCKUE CBOMCTBA MaTEpPHAJIOB.
. Jonyckaemble HanpsbkeHus. PacueTsl Ha MPOYHOCTH MO JOMYCKAeMbIM HAIPSKEHUSIM.

CraTtudecku HCOINIPCACIIUMBIC CTCPIKHEBBIC CUCTCMBI. PaCKpI:ITI/Ie CTaTHYECKOU HCONPCACTIUMOCTH.

. F'eomerpuyeckre XapaKTepUCTUKU cedeHni. OOIue MOHSATHS.

CraTuueckue MOMCHTBI, CCUCHUA. OHpeHeHCHI/Ie LCHTPA TAXKECTHU COCTABHOI'O CCUCHUA.
OceBble MOMEHTEI HWHEPpLUUHN CCUCHMUS. HpHMep BBIYUCJICHHUS.

HOJ’[SIpHBIﬁ MOMCHT MHCPIUH CCUCHMUS. HpHMep BBIYUCIICHUSA AJI1 KPYIJIOro CCUCHMUA.
MowmeHTHI HUHEPUUHU OTHOCUTCIBHO 0C€I71, TapauICIIbHBIX HCHTPAJIBHBIM OCSAM.

. MoMeHTBI MHEpLUH NIPU IOBOPOTE OCEil.

['maBHBIEC OCH U IJITaBHBIE MOMEHTHI HWHCPLUH. Onpeﬂeneﬂne UX ITOJIOXKCHHUA.

. Kpyuenue Banos. Onpenenenue KpyTsIuX MOMEHTOB. DIIOpa KPYTSIIUX MOMEHTOB.

3akoH I'yka mpu unctoM casure. Moy yIpyrocTH IIpU CABUTE.

OrmpezesieHne KacaTeNbHbIX HAIIPSHDKCHUH TIPH KPYYCHUH BAJIOB.

PacdeTs! TaMeTpoOB BaIOB MO YCIOBHIO IPOYHOCTH.

Y761 3aKpyarBaHus. PacueTsl quamMeTpoB BaJIOB IO YCIIOBUIO KECTKOCTH.

O6uree nousitue 00 u3rude. Turel onop u GayoK.

AHanuTHuecKoe onpezeneHne MoIepedHOM CHITbl 1 U3THOaI0Iero MOMEHTA IIPH IIIIOCKOM H3IH0e.
ONIOpHI TOIEPEYHBIX CHJT M M3THOAIOIINX MOMEHTOB.

JuddepernuanbHble H HHTETPANbHBIC COOTHOMICHHS Mexny Q u M.

HopmanbHble HanpspKeHUs IPH YUCTOM U3THOE.

KacaTenpHbIe HanpspKeHHS TIPH HonepedHoM u3ruode. ®opmyrna XKypasckoro.

PacueTs! Ha TPOYHOCTH MPH IIIOCKOM M3rnbe. PanmonansHbIe (hOPMBI CEUEHUH OAIOK.
Ilepemeruenus ceuenuii mpu usrude. AuddepennmanbHoe ypaBHEHUE U30THYTONH OCH OaJIKH.
OrmpezeneHue nepeMeIleHUH cedeHnit Ipy U3ruoe crroco60M HEOCPEACTBEHHOTO HHTETPHPOBAHMSI.
Omnpenenenne nepeMeIieHni Ipy H3rHde MEeTOIOM HaYaJ bHBIX TapaMeTpOB. YHHUBEpCaIbHEIE  (POpMyIBl. Y CIIOBHE

JKECTKOCTH TpU M3TUOe OaIKu.

36.

DHepreTHYecKuil METo| onpeeicHus nepemerieHnid. Materpan MakcBeinia-Mopa A7l BEIMHCIICHHS — [TepeMEelICHHI TIpH

IUIOCKOM H3THOE.

37.

OmnpeneneHne nepeMeIneHnii cedeHni Oaky myTéM BRIYUCICHUS nHTerpaia Makcsemuia-Mopa mo  npaBuiry Bepemaruna,

(hopmynam Tpanenuit u mapadon (CuMncoHa).

Tunossie TCOPETUICCKUE BOIPOCHI K 5K3aMECHY IO AUCIUIIINHE:

A A B

OCHOBHBIE JIONYIICHUS], TPUHAMAEMBbIE B MOAEIHU Ae(hOPMHUPYEMOTO TBEPAOTO Tea.

Bupapl BHeNIHUX Harpy3ok. THIBI ONOPHBIX 3aKpENyIeHUM.

OrpenenieHre BHYTPEHHUX CHJI METOJIOM cedeHHi. KOMIOHEHThl BHYTpEHHHUX CHII.

[lonsaTe o Bunax HampspkeHUNH. KOMIIOHEHTHI HampsKeHU.

IlenTpanpHoOe pacTsKeHUE — cxkaTue cTepxkHsa. OnpeseneHyue NpoaoabHON CHIbL. DMIOPbI MPOJOJIBHBIX CHIL.

Bunsr nedopmarmii pu pactspkeHun-cxxatin. Kospdumuent Ilyaccona.

3akoH I'yka 11 pacTsKeHHA-CXKaTus CTepKHS. Moaynb MPOROIbHOM ympyrocTu. Pacder crepiKHEil Ha )KECTKOCTb.
JluarpaMma pacTsKEeHUs] U MEXaHW4eCKHe CBOMCTBAa MaTepHaoB.

Mertoabl U BUIbI PacYETOB CTEP)KHEH HA MPOYHOCTh IPU MX PACTSIKEHUU — CXKATHUU 110 JIONYCKAEMbIM HalpsDKEHUSIM.
Pacuér craTMuecKd HEOIPEIEIUMBIX CTEPKHEBBIX KOHCTPYKLMH Ha [I€HICTBUE BHEIIHUX HArpy30K.

3akoH I'yka mpu 4uctoM casure. Mogynb YIpyrocTH IPH CIABHUIE U €ro CBs3b ¢ MoxyneM lOHra.

OmnpeneneHue KpyTAIIUX MOMEHTOB NPH KPydeHHH Kpyrioro Bana. ITocTpoeHue smiopbl KPYTSAIIUX MOMEHTOB.
OnpezeneHye KacaTesbHbIX HANPSOHKEHUN [IPU KPYYEHUU BaJoB.

PacueTsl nuaMeTpOB BaJIOB IO YCJIOBHIO IPOYHOCTH.




15. Vriuel 3akpyuuBanus. PacueTsl AuaMeTpOB BAJIOB IO YCJIOBHIO JKECTKOCTH.

16. OO1ee MOHATHE O MPSMOM IIONIEPEYHOM H3rnde CTEpKHs. Buabl 0anok M MX ONOPHBIX 3aKpEIICHHUI.

17. ITocTpoeHne 3mr0p MOMEPEYHBIX CHI M W3THOAIOMNX MOMEHTOB MPH MPSIMOM H3THOe.

18. Juddepernnanbable ¥ HHTETPAIbHBIE COOTHOIICHH Mexay M, Q m q mpu usrube Ganku.

19. HopmanpHble HanpspKeHUsT IPH YHUCTOM IPSMOM H3rude Oaiku.

20. Pacuérel Ha MPOYHOCTH NPH NMPSIMOM M3rHOE GalKM 10 HOPMAaJIBHBIM HaNPsOKCHUSIM.

21. KacarenpHbIe HampspkeHHS TpH npsiMoM m3rnde. @opmyna JKypasckoro.

22. YcnoBue MpOYHOCTH MO KacaTeIbHBIM HAIPSDKEHHUAM MPU MPSIMOM H3rHOe Oaok.

23. JuddepeHnuanbHoe ypaBHEHHE U30THYTONH OCH OaiKH.

24. OmnpeneneHne nepeMeIleHni i MEeTOIOM HavyalbHBIX ITapaMeTpoB. Y HUBEpPCAIbHBIE (OPMYIIHL.

25. DHepreTHYecKuil MeTo]] ONpeeNeHUs nepeMenieHnii mpu n3rude d6anku. Materpan Makcsemia-Mopa.

27. CyILIHOCTh U MOPSIIOK pacuéra CTaTUUECKH HEOIPENeIMMBIX Hepa3pe3HbIX 0ajJoK MO METOLy CHIL

28. CucreMa KaHOHMYECKUX ypaBHEHHUH, onpeneieHne nx Ko3(QQUIMEHTOB U IPY30BbIX YICHOB.

29. YcTONYMBOCTE LIEHTPAIbHO CXATHIX cTepxHeld. Dopmyna Diinepa A ONpeAeaeHnsT KPUTHIECKOH CHJIBI IIPH
MPOIOJILHOM H3TH0e.

30. Kpurnueckue Hanpspkenus. MuHuManbHas THOKOCTE. ["paHnIbl mpuMeHMMOCcTH GopMyIsl Diniepa.

31. VmkeHepHBIe METONBI pacyeTa CTepykKHel Ha ycToitumBocTs. Koad¢ummeHT cHIKeHHs TOITycKaeMoro HalpshKEHHS TIPH
pacdere Ha IIPOIOIBHBIN H3THO.

32. Kocoil u3ru6. BHyTpeHHHEe CHIIBI 1 HANPSDKEHUS, UX OINpeesIeHHE.

33. HeliTpanbHast TMHUS 1TPU KOCOM M3rube. Y CIOBHS NPOYHOCTH NPU KOCOM M3rn0e JUIsl Pa3JIMYHBIX MaTepHAalIoB.

34. [Mepememenust mpu kocom u3rude. OmpeeseHne MOTHOTO epeMEeNIeHuUs. Y CIIOBHE KECTKOCTH MIPH KOCOM H3TrHoe.
35. BHeueHTpeHHOE PacTsKEeHUE — CoKATHE CTEP>KHA. BHYTpEHHHUE CUIbI U HAIIPSKEHMS.

36. VYcnoBust NPOYHOCTH MPU BHELIEHTPEHHOM PacTshKEHHE — CXKaTHe CTepxkHA. Sapo cedeHws.

37. JIBmxeHne KOHCTPYKIMH C yCKOpeHHeM. [lnHaMudecKas Cuia M JWHAMHUYECKHH KO3 QUITHEHT.

38. ITpononbHEI 1 monepedHslil ynapel. JlnHaMu4deckas Cuila U AMHAMHYECKHi K03 UIHeHT.

39. OnpezneneHye HAMPSHKEHUHA M MIPOBEpKa MPOYHOCTH OaJKU MPH MPOAOJIEHOM H MOINEpeYHoM yaape. KoHCTpyKTHBHBIE
MEpbI, CIOCOOCTBYIOIINE YMEHBIICHHUIO HANIPSHKEHUH NIPH yziape.

40. Konebanus ympyroit cucTeMbl ¢ OTHON CTENEeHbI0 CBOOOBI. YacToTa COOCTBEHHBIX KOJICOAHH.

41. BeiHyXIeHHBIE KOeOaHus YIpyroil CHCTEMBI C OJHOH CTeneHblo cBoOOAbl. JuHammueckuil ko3¢ duuueHt. SIBneHne
pe3oHaHca.

42. OmnpeneneHne TMHAMAYECKUX HATPsDKCHUH B Oalke IMPH BBIHYXJICHHBIX KOJIEOaHMSX.

43. INonsaTne o KoneOaHMAX YIPYIHX CHCTEM CO MHOTUMH CTEIECHSMH CBOOOIBI.

44. DKcTepUMEeHTaJIbHbIE METOABI OTNPEACICHUS HAIPSHKEHUN (TEH30MEeTpusl, MOJMSAPU3AUOHHO- ONTUYECKUN U Ap. METOIbI).
45. IMonstre 06 ycranoctu. Buabl IUKIOB HarpyKeHus. XapaKTePUCTHKU LUKJIA.

46. DKCHepUMEHTAIbHOE HCCIIeIoBaHMe Tpolecca ycranocTu. Kpussie ycranocTu.

47. JlmarpaMma npeseNbHBIX aMIUTUTY/ HANpsDKEHUH U ee UCTIONB30BaHKe JUIS pacyeTa KOHCTPYKIMHA Ha BBIHOCIHBOCTS.

TuUnoBble NpakKTUYECKKE 3aaHUS K 3K3aMEHY 110 JUCLMILIMHE!

Pacuer crep:xHEH, pabOTArONMX Ha IEHTPAIFHOE PAaCTKECHUE-CKATHE.
Pacuer kxpyrioro Bana Ha KpydeHHe.

Pacuer crarmueckn ompenenuMbIX OaloK Ha MPSIMOM M3THO.

Pacger oxmH pa3 cTaTHYECKH HEONPEISINMOM OaKH.

PacueT ycTOMYMBOCTH LIEHTPAJIBHO CHKATOI'O CTEPIKHS.

Pacuer Oanku Ha Kocoif u3ruo.

SNk WL =

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

MerToauKa OIeHKH SK3aMeHa 110 JUCIAIUINHE

OK3aMeH 10 JUCHUIIIHHE COACPIKUT TEOPETUIECKYIO 9aCTh, HAIIPABICHHYIO HA OIIEHKY 3HAHUH M MPaKTHIECKYIO YacTh,
HalpaBJIEHHYIO Ha OLIEHKY YMEHHI U HaBbIKOB.

OueHka 5 (OTIMYHO) CTaBUTCA B CIIydae BBIIOJIHEHUS U 3aIIUThI CTYJICHTOM B YCTAHOBJICHHBIH CPOK BCEX J1a00OPaTOPHBIX padoT.
OreHka 4 (XOpOIII0) CTaBUTCS B CIIydae BBIIIOJHEHHUS CTYICHTOM B YCTaHOBJICHHBIN CPOK BCEX JTAOOPATOPHBIX pabOT U 3aIIUTH He
MEeHee IISTH U3 HUX.

Ouenka 3 (YIOBJICTBOPUTEIIBHO) CTABUTCS B CIIy4ae BBIIIOJHEHUS CTYJEHTOM B YCTAHOBJICHHBIH CPOK BCEX 1a00pPAaTOPHBIX padboT U
3aIIUTH HE MEHEE TPEX U3 HHX.

Bo Bcex ocTanbHBIX CIIydasx CTaBUTCS OLICHKA 2 (HEYIOBIETBOPUTEIHHO).

MeTtoauka oLeHKH J1abopaTOpHOH paboThl

[1pu 3ammTe 1a00OpPaTOPHBIX PabOT CTYAECHTY 3aJaeTcs JBa-TPHU BOIpoca 0 TeMe J1abopaTopHoil padoTsl. B cirydae orBera Ha Bce
MOCTaBJICHHBIE BOIIPOCHI, TJaAOOpaTOpHast paboTa CUNTACTCS 3AIIUIIEHHOM.

7. YYAEBHO-METOAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox

JI1.1 | Crenun II. A. ConpoTHBIICHUE MAaTEPHATIOB: YICOHHK Mockaga: Jlans, 2014

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |Buxkynos CtaHucnas ComnpoTuBIeHHE MaTePHAIOB: OCOOKE K penreHuo KoHTp. qomamHux | HoBocubupek: HCABT,
Buxkrtoposuuy, 3ajau [ cTyl. THeBHOM GopMbl 00ydeHus | 2012
MNuxmwxunoB Hukomnait
Cepreesuu, [TaxomoBa
JIropMmuia
BuagumuposHa
JI2.2 | BukynoB CraHucnas ConpoTHBIICHUE MaTEPUATIOB: TOCOOUE K PEIICHUIO KOHTPOJ. JOM. HoBocubupck: HTABT,
Buxroposuy, 3ama4 [ CTY/. THEBHOW (OPMBI 00yUIEHUS | 2012
MNuxmwxunoB Huxonait
Cepreesuy, [TaxomoBa
Jropmuna
BuagumuposHa
JI2.3 |Buxkynos C. B. Texandeckast MexaHuka. CoONpoTHBIICHHE MaTepPHANOB: yaeOHOe Hosocubupck: CI'YBT,
nocobue 2020
7.1.3. Metoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENTH 3armnaBue WznarenscTBO, TOA
JI3.1 |BuxkynoB CtaHucnas ConpoTuBieHHe MaTepHaloB: KOHCIIEKTUBHBII KypC IS CTYLI. Hosocubupck: HI'ABT,
Buxroposuu, WHXEHEPHBIX CIEeHaIbHOCTEH 2013
ITaxomoBsa Jlrogmuna
BnanumuposHa,
CaxuH IlaBen
BacunseBuu
JI3.2 | Bukynos CtaHucnas ConpoTuBieHUe MaTEPUANIOB: KOHCIIEKTUBHBIN KypC Ul CTYIEHTOB Hosocubupck: HI'ABT,
Bukroposuy, MH)KEHEPHBIX CHEIMAIbHOCTEN 2013
ITaxomoBa JIronmuiia
BnagumuposHa,
CaxuH [laBen
BacunseBuu
JI3.3 | BukynoB CtaHucnas ComnpoTuBIICHHE MAaTEPUAIOB: METOIMYCCKUE YKa3aHUS 110 Hosocubupck: CI'YBT,
Buxroposuu, BBITOJTHEHHIO JTa00PaTOPHBIX paboT 2021
ITaxomoBsa Jlrogmuna
BnagumuposHa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJAYJIS)
Hasnauenue Ob6opynoBanue
JlabopaTopus conpotuBieHus | AynutopHas nocka; KomruiekT yge6HOM Mmebenu; MynsrumenuitHoe oOopynoBaHHE: HPOEKTOP
MaTepHuagoB - yueOHas | (mepeHocHol), skpaH (crauuonaphsiii), IIK (mepeHocHoit); JlabGopartopHbie creHAbl: YueOHas
aymuTopWs  UI1  TPOBEACHUS | yHHBEpCaJbHAS HCIBITaTeNbHAas MallnHa, MeXaHWYecKHe HWCIBITaHud MaTepHaioB, llpecc ¢

a00paTOPHBIX 3aHATHI

moTtopoMm ['arapmna, Mammna ucneiratensias KM-50-1, Mamuna ucnisitarensaas P-5, Mammuna
ucnbiTarenbHass YM-5; JlabopaTopHble yCTaHOBKH: YcTaHOBKa maisi uccienoBanus CM-21
(masTHUKOBBIH Komiep 300/1x), YcranoBka yueOHnas CM-5

Jlabopatopus COIPOTHBIICHHUS
MaTepHUaIOB - yaeOHas
aymuTopus U1 TPOBEACHHS
TEKYILETO KOHTPOJIS "

MPOMEXYTOYHON aTTeCTalluu

AynuropHast nocka; Komruiekt ydeOHON MeOenn; MynbTMenniiHOE 00OpYIOBaHUE: MPOCKTOP
(mepenocHoit), skpan (cramuonaphsiii), IIK (mepenocHoit); JlabopaTopHble cTeHIBl: YueOHas
YHUBEpCallbHasl HCIbITaTeNbHass MallliHa, MeXaHWdecKue MCIbITaHus Marepuanos, [Ipecc c
moTtopoM [arapuna, MammHa ucneitatenbHas KM-50-1, Mamuna ucnisitarensHas P-5, Mamnna
ucnbiTarenbHass YM-5; JlaGopaTopHble yCTaHOBKH: YcTaHOBKa sl wuccienoBanus CM-21
(mastauKOBBIH Komep 300/1x), YcranoBka yuebnas CM-5

JlaGopatopust COIPOTHUBIICHHUS
MaTepHalloB - y4eOHast
aymuToOpHs U1 TPOBEACHHSA

TPYNIOBBIX W WHIUBUAYAJIBHBIX
KOHCYJIbTalINH

AynuropHast nocka; Komruiekt ydueGHOM meOenu; MynbTuMenniiHoe 00OpyHOBaHUE: MPOEKTOP
(nepeHocHoit), skpan (cramuonaphsiii), IIK (mepenocHoit); JlabopaTopHble CTeHIBI: YueOHas
VHUBEpCaJIbHAsl HCIBITaTeNIbHAsE MalluHa, MeXaHWdecKkne HWCIBITaHus MarepuanoB, [Ipecc ¢
motopoMm ["arapuna, Mammna ucneitatensHas KM-50-1, Mammnaa ucnsitarensHas P-5, Mamuna
ucneitarenbHas YM-5; JlaGopartopHble ycTaHOBKM: YcTaHOBKa s uccienoBanus CM-21
(masTHIKOBBIH Komep 300/1x), YcranoBka yue6Hass CM-5

JlabopaTopus CONpOTHUBICHNS | AynuTopHas nocka; KomruiekT ydeOHONW Mebenmn; MynbsrumenuitHoe o0opymoBaHHE: IPOEKTOP
MaTepuaIoB - y4yeOHasl | (mepeHocHoil), skpaH (cranuonapusiii), [IK (mepenocHoit)

aymuTopusl Ui TPOBEACHHS

3aHATHH JICKIHOHHOTO THIIA

YueOHas ayIUTOPHS Ui | AyoutopHast  nocka;  Komrutekt  ydeOHo#t wmeOenmu; JlabopatopHeie creHapl:  MamuHa

IPOBEIEHHs TEKYLIEr0 KOHTPOJISL
U IIPOMEXKYTOYHOM aTTECTalH

yauBepcansHas 'MC — 50, Ilpecc rugpaBmuueckuit [1I-100, Mammna ucnertarensHas MUIT-
10, Mammna ucnbitarensHas MUII-100-2, Mamuna paspeiBHas PM-30-1, Mamvnaa pa3pbeiBHas;
JlaboparopHbie ycraHOBKH: YcraHOBKa yueOHas CM-11, YcranoBka yueOnas CM-14, YcraHoBka
yaebnass CM-31, Yuebnast ycranoBka CM-18

YuebOnas
MIPOBEICHHSI

ayAUTOPHS IS
TPYIIOBBIX u

AymutopHast nocka; Kowmruekr yueOHOMt wmeGenu; JlaGopaTtophele creHapl: MamuHa
yauBepcanibHass [MC — 50, Ilpecc rumpasnuueckuit [1I-100, Mamwunaa ucnsitatensHas MUII-




WHIUBUYaJIbHBIX KOHCYJAbTAIIUHN

10, Mamuna ucnsitarensaas MUII-100-2, Mammsa paspsiBHas PM-30-1, MammHa pa3pbIBHAS;
JlabopatopHble ycTaHoBKH: YcraHoBKa yueOHas CM-11, YcranoBka yueOnas CM-14, YcraHoBka
yaebnast CM-31, Yuebnas ycraHoBka CM-18

Jlabopatopus HCTIBITAHUS
MaTepuanoB- ydeOHas ayJuTOpHs
JUIL TIPOBENICHUS JIaDOPaTOPHBIX
3aHATHH

AymutopHas pmocka; Kommrekt y4ueOHo# MeGemm; JlaGoparopHele cTeHmpl: MammHa
yauBepcansHas MC — 50, Ilpecc rugpaBmuueckuii [1I-100, Mammna ucnertarensHas MUIT-
10, Mammna ucnbitarensHas MUII-100-2, Mamuna paspeiBHas PM-30-1, Mamunaa pa3pbeiBHas;
JlaboparopHbie ycTaHOBKH: YcTaHOBKa yueOHas CM-11, YcranoBka yueOHass CM-14, YcraHoBka
yaebnass CM-31, Yuebnast ycranoBka CM-18




