MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroroBku/cnenuaibHocTh: 15.03.06 MexaTpoHHKa U po6OTOTEXHHKA
HaumeHnoBanue o6pa3oBaTeibHOI nporpaMMel: PoGoToTexHuyeckne ycrpoiictea
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHast

Pabouass nporpaMma QM CHUILIHHBI
MEXAHUKA MATEPUAJIOB U KOHCTPYKIINHU

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
MPOrPaMMBblL:
Ne quCHMIIMHBI 110 Y4eOHOM
el y y 51.0.03.04
TJIAHY:

3 cemectp - 5;
4 cemecTp - 5;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

3 cemecTp - 8 yacos;
Jlekuuu 4 cemecTp - 8 yacos;
Bcero - 16 yacos

3 cemecTp - 8 yacos;
IIpakTnyeckue 3aHATHSA 4 cemecTp - 8 yacos;
Bcero - 16 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

3 cemecTp - 2 yaca;
KoncyabTanuu 4 cemecTp - 2 yaca;
Bcero - 4 yaca

3 cemectp - 160,2 yaca;
CamocrosiTesibHasi padoTa 4 cemecTtp - 160,2 yaca;
Bcero - 320,4 yaco

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

3 cemectp - 1,5 yaca;
HNnas koHTaKkTHasi padoTa 4 cemectp - 1,5 yaca;
Bcero - 3,0 yaca

BKJIIOYas:
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 3 cemectp - 0,3 yaca;
JK3amMeH 4 cemectp - 0,3 yaca;
Bcero - 0,6 yaca

MockBa 2024
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOE€HHUA AUCHUILJIUHBI:

OCBOCHHE MHXCHCPHBIX MCTOJOB pacu€rta Ha MIPOYHOCTH,

KECTKOCTb N yCTOfI‘-IPIBOCTB 9JICMCHTOB MAallIMHOCTPOUTCIIbHBIX KOHCprKL[I/Iﬁ

33[{3‘11/1 AUCHHUITIMHbI

- — I3yYEHHUE OCHOB MEXaHHUKH J1e(hOPMHUPYEMOTO TBEPIOTO TENA;

- — U3y4€HUE TEOPUIl MPOYHOCTH, YCTAIOCTH, YCTOMYUBOCTH CTEPKHEBBIX 3JIEMEHTOB;

- — YMEHHUE OLIEHUBATh MapaMeTphl HanpsHKeHHO-aedopmupoBanHoro cocrostaus (HC)
3JIEMEHTOB CTEP’KHEBBIX KOHCTPYKIMH, HAXOIAIIMUXCS O] AEUCTBUEM CTATUYECKUX, TEMIIEPATYPHBIX U

LUKJIAYECKUX Harpy3oK;

- — OBJIAJICHUE METOAUKAMHU pacyeTa Ha IPOYHOCTh CTATUYECKU-ONPEACIIUMBIX IIPU CTATUYECKHUX,
LUKJIAYECKUX U TEMIIEPATYPHBIX HArpy3Kax ¢ y4€TOM BO3MOKHOU IIOTEPU YCTOUYHUBOCTH;

- — OBJIAJICHUE METOAUKAMHU pacyeTa Ha IPOYHOCTh CTATUYECKU-HEONIPEAEIUMBIX CTEPIKHEBBIX
CUCTEM IIPU CTATUYECKUX, IUKIMYECKUX U TEMIIEPATYPHBIX HAIPY3Kax ¢ y4€TOM BO3MOXXHOMU IIOTEPH

YCTONYUBOCTH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHHs

OIIK-1 Cnocoben
NPUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO
aHaJ3a ¥ MOJICIIMPOBAHUS
B PO eCCHOHATBEHON
JeSITeTbHOCTH

NI-11lonk-1 [Ipumenser
ITOPUTMBI MEXAHUKHU
nepOpMHPYEMOTO TBEPOTO
TeNa JUIsl BHITIOJTHEHUS
pacyeToB JIEMEHTOB
KOHCTPYKIIUH Ha MPOYHOCTh U
KECTKOCTh

3HATh:

- - o01IKe MOJIOKEHUS TEOPHH TIPOYHOCTH;
BUJIBI PACUETOB Ha MPOYHOCTb;
oIpe/ieNIieHne HanpspKeHu 1 nedopmannit
NIPU PACTSHKEHUU-CKATUH, U3THOE,
KPYYEHHH U CIIOKHBIX BU/IAX
neopManuu; MOHATHS KodppHumeHTa
3araca 1 JIOIMyCKaeMbIX HalpsKeHUH;;

- — OCHOBBI MEXaHUKH J1e()OPMUPYEMOTO
TBEPJIOTO TeJa; YpaBHEHUSI paBHOBECHUS;
BHYTPEHHHUE CHJIOBBIE (DAaKTOPHI,
reOMETPHUECKUE XapaKTEPUCTUKU
CCUCHMIT; MEXaHUYECKHE XapaKTEPUCTUKH
OCHOBHBIX KOHCTPYKIIMOHHBIX
MaTepHaoB, IPUMEHIEMbIX TIPU
IPOEKTHUPOBAHUU 3JIEMEHTOB
MaIIMHOCTPOUTEIHHBIX KOHCTPYKIIUH,
TaKUX KaK CTallb, aIFOMUHHM,
KOMITO3UITHOHHBIC MaTEePHAIBI;.

YMETB:
- — QHAJIM3UPOBATH DIIIOPBI, HAXOAUTH

HKCTpEMaIIbHBIC 3HAYEHUS C TTOMOIIBIO
MIPOTPaMMHBIX CPE/ICTB;;

- — CTPOUTH Ipad)MKu BHYTPEHHUX
CHJIOBBIX (DAKTOpPOB, MEpeMeIIeHuit ¢
WCTIOJTIb30BAaHUEM COBPEMEHHBIX
MaTeMaTHYECKUX MPOrpaMMHBIX
KOMITJIEKCOB;;

- — IPOBOJIUTH PACUeT CTEPKHEBBIX CUCTEM
Ha YCTOMYMBOCTH U KOJIEOAHHUS.;

- — IPOBOJIUTH PAaCUEThl CTATUYECKU




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HEOMPEACITUMBIX CTCPKHEBBIX CHCTEM Ha
MPOYHOCTH U )KECTKOCTH;;

- — IPOBOJIUTH PACcUYET HA MPOYHOCTH
KPYTOBBIX IIHJIMHAPHYECKUX 000JI0YEK;;

- — IPOBOJIUTH PAcyYET HA MPOYHOCTH
TOHKOCTEHHBIX 000JI0YEK 110
0E€3MOMEHTHOI TEOpHH;;

- — IPOBOJUTH PACUYET CTEPIKHEBBIX CUCTEM
IIPH PacTSDKEHUH (CHKATUH) HA IPOYHOCTH
U )KECTKOCTB;

- — IPOBOJIUTH PACUYET HA U3THO KPYTrOBBIX
M KOJIBIICBBIX IIJIACTHH,,

- — IPOBOJIUTH PACUYET CTEPIKHEBBIX CUCTEM
IIpY KPYYEHUU HA IIPOYHOCTH U
JKECTKOCTB;;

- — IIPOBOJUTH PACUYET CTEPIKHEBBIX CUCTEM
[IPHM MU3TUOC HA MIPOYHOCTD U KECTKOCTh;;

- — IIPOBOJUTH PACUYET CTEPIKHEBBIX CUCTEM
IIPU CJIOKHOM HArpy»KeHHUHU Ha MPOYHOCTh
M )KECTKOCTD).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
Po6ororexuuueckue ycrpoiictsa (nanee — OIIOII), nanpasnenust moarotroBku 15.03.06 Mexarponuka u
pobOoTOTEXHHKA, yPOBEHb 00pa30BaHUs: BhICIIEe 0Opa3oBaHue - OaKagaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3”HaTh [{ucnunimHa 6a3upyercs Ha 3HaHUAX 001el (U3UKH, TMHEHHON anredpbl, aHaTUTUYECKOM
TEOMETPHUH, MAaTEMaTHUECKOT 0 aHAJIN3a, MaTEPUAJIOBEICHUS, TEOPETUUECKON MEXaHUKU

- ymeTh Jlucnurninnna 6a3upyercs Ha 3HaHUSAX OOIIeH (GU3UKH, IMHEWHOU anreOphl, aHATUTHIECKOM
TFE€OMETPHUH, MAaTEMaTHUECKOT O aHAJIN3a, MaTEPUATIOBEIECHUS, TEOPETUUECKON MEXaHUKHU

PesynbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOM paboTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue B kypc. 23.2 3 15 - 15 - - - 0.2 - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
Pacuets! npu IToBTOpenune maTepuana no paszaeny "Bsenenue
PaCTSDKEHUHU CXKATHH B Kypc. PacdeTsl mpu pacTspKeHUH CKaTUR'"
11 BBenenue B Kypc 12.1 1 - 1 - - - 0.1 - 10 - Iloozomogxa Kypcosou padomet: Kypcopas
1.2 Pacuetsl mpu 11.1 0.5 - 0.5 - - - 0.1 - 10 - paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun

PaCTAKECHUU CKAaTUN

1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pemreHus. [Tpumep
3agaHus: PacueT craTHdecKy onpenenuMoit
¢depmsl [Tnockast craTudeckn onpenenumas
(epma, IPUHATAS 32 PACUETHYIO CXEMY OIOPHI
JIMHHU 3JIEKTPOIEepeaun, H3rOTOBIICHA W3

CTep KHEH CTaHAAPTHOTO MIPOKATHOTO MPO(HIIT
U Harpy’>ke€Ha COCpel0TOUEHHBIMH CHJIaMH B
y3nax pepmsl. 1.1. OnpenennTh OOPHBIC
PEaKIMU ¥ YCHIIUS BO BCEX CTEPIKHIX (hepMBI
yepes3 napamerp cuiibl P. Pe3ynbTaThl
MpeJCTaBUTh B TaOMuaHOM opme. 1.2. U3
YCIIOBHSI TPOYHOCTHU 110 MAKCHUMAaJIbHBIM
HOpMaJIbHBIM HAIPSKEHUAM OIIPEEIINTD
napameTtp Harpysku P. IIpunsats [6]=160 MITa.
Pacuer cTyneH4aToro cTep:kHs Ha pacTsSKEHUE
IIPU KBa3UCTaTUYECKOM HarpyxeHuH CTepKeHb
Harpy>XeH MOHOTOHHO BO3PaCTAaIOMINMHU CHIIAMH
P u kP. 2.1. Onpenenuts 3HaUeHUE MTapaMeTpa
P1, mpu xoTopom nepekpoetcs 3azop. s
HalJeHHOr 0 3Ha4eHus napamerpa Pl
MTOCTPOUTH AMIOPHI IPOIOJIEHON CHIIBI,
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HaIPSKEHUN U OCEBBIX IIEPEMELICHUN CEYCHUH
crepxkHs. 2.2. OnpenenauTb NpoI0JIbHBIE CUIIBI U
HaMpsKEHUS B CEUCHUSAX CTEPHKHS IPU
MOCJIEAYIONIEM YBEINYEHUH TTapaMeTpa CHiIbl P
B /IBa pa3a [0 OTHOIICHHUIO K 3Ha4eHMIo P, mpu
KOTOpPOM TiepeKpsuIcs 3a30p. [loctponTs
COOTBETCBYIOIIHKE 3MTOPHL. 2.3. OnpenenuTsb
KO3 QHUIHEHT 3armaca MPOYHOCTH 1.
CreprkHEBast CHCTEMa Harpy)kKeHa BHEITHEH
cwioi P 1 ucnbITEIBaeT HarpeB OJHOTO U3
crepxkHeit. 3.1. Onpenenuts TPOIOIbHBIE CHITBI
U HaNpsDKEHUSI B CTEP)KHAX IIPU HArpyKeHUHU
cwioii P, npunss e€ xak mapamerp. 3.2. U3
YCIIOBUS IIPOYHOCTH ONPEAEIUTH T0IIyCKaeMoe
3HayeHue cuisl [P]. 3.3. Onpenenuts ycunus u
HaINpsDKEHUS B CTEPKHSX, €CITH CTEPKCHB,
OTMEUYEHHBIN Ha cxeMe HarpeT Ha AT. Pacuer
BBITIOJTHUTD B TIPEIIOJIOKEHNH, UTO cHia P
oTtcyTcTBYeT. 3.4. [IpoBepuTh NPOYHOCTH
CHCTEMBI IPY COBMECTHOM JICHCTBUH HATPY3KH
[P] u TemnepaTypHOM BO3AEHCTBUHI
I10020mogKa K KOHmMpPONbLHOU padome:
W3yuenne maTepuaios 1o pas3zaeny Beenenue B
Kypc. Pacuets! mpu pacTsKeHUH CKATHH U
MOATOTOBKA K KOHTPOJIBHOU paboTe
110020mogKa K NpaKmuuecKum 3aHAMuaM:
Wsyuenue Matepuana no paszaeny "Bpenenue B
Kypc. PacueTsl npu pacTsykeHuu cxaTuu"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamyprbix
UCHIOUHUKOB:

[1], 17-57
[2], 9-19
[4], 9-14
[5], 11-28

CIBUT U KpyueHHe

22.7

1.0

15

0.2

20

Iloozomoeka K NpAaKmudecCKum 3anamuiam.

2.1

Kpyuenue crepxkueit
KpyroBOro

11.6

0.5

0.1

10

N3yyenne marepuana no pasaeny "CaBur u
Kpy4eHre" MOArOTOBKa K BRIITOJHEHUIO
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TMONEPEYHOT0 CCUCHU A

2.2

Pacuert BUTBIX
HWIUHIPUUIECKUX
MPYXKUH PACTSIKSHUS —
CKaTHs

111

0.5

0.5

0.1

10

3aJaHUi Ha MPAKTUYECKUX 3aHATUIX
Ilod2omogKa K meKyuiemy KOHmMpoIo:
IToBTOpenne matepuana no pasaeny "Cuasur u
Kpydernue"

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paborTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro perrenus. [Tpumep
3aganus: KpydeHue crepxHeil KpyroBoro
nonepeyHoro ceyeHus. CTepKeHb ¢ KyCOYHO-
MTOCTOSIHHOM ’KECTKOCTBIO CEUEHHS Harpy>KeH
BHEIIHUMH MoMeHTamu. 4.1. J{is ctaTudecku
HEOIPeIeTUMON CUCTEMBI PACKPHITh
CTaTUYECKYIO HEONPEAETMMOCTb U IIOCTPOUTh
SMIOPY KPYTAMIMX MOMEHTOB Mz 1o JiHHE
crepxkHs. 4.2. U3 pacuera Ha IPOYHOCTh U
JKECTKOCTH ONIPECIUTh TUAMETP CTepKHA d.
ITocTpouts 3mI0py KacaTeNbHBIX HANPSKEHUH B
onacHoM ceueHuu. 4.3. [loctpouts >mropy
YTJI0B 3aKpy4YUBaHUSA 0 ATUHE CTepkHA. [lnd
CTaTUYECKH HEOMPEICTUMOI CHCTEMbI
OTIPE/ICIUTH TIOTPEIIHOCT BEIYHCICHUH.
IIpoexTHpoBaHNE BUTHIX HHIHMHAPUIECKUX
MPYKHH pacTspkeHHusI-cxaTust CpoeKTUpoBaTh
BUTHIE [IUJIMHPUIECKHE TPYKUHBI, IPH
3aJ]aHHOM BHEIITHEM Bo3zelcTBuu P u pabouem
xoJie KoHTaKTa. 5.1. OnpeaenuTs ycuius,
MPUXOSIIUECT Ha KAKIYI0 NpyKuHy. [IpuHATH
napaMmeTpsl MPYXKUH OJUHAKOBBIMU. 5.2. [lnis
3aJaHHOT0 MaTepuala U UHAEKCa MPYKUHbI 13
YCIIOBUSI TPOYHOCTH 110100paTh AUAMETP
MIPOBOJIOKH d M HAWTH JUaMETpP BUTKA MPYKUHBI
D. IuameTp npoBOJIOKH OKPYTIUTH A0 LIETOT0
grcaa B MM. 5.3. U3 yciioBus orpaHHYeHHS
0CaJIK! MPYXXHHBI OIPEICTUTH HEOOXOINMOe
YHUCIIO BUTKOB MpY>XuH. 5.4. I mogoOpaHHbIX
apaMeTpPOB KaXI0# MPYKUHBI IPOBEPUTH
YCIIOBHE IPOYHOCTH, MAJIOCTU YIJIa MOABEMA
BUTKOB, YCIIOBUE YCTOMYHMBOCTHU MPYKUHBL. 5.5.
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PaccuuTath KeCTKOCTh KaXKI0W TPYKUHBI
Iloozomogka K KOHmMPOILHOU padome:
W3yuenue maTepuaiios mo pazaeny CaBur u
Kpy4eHHe 1 MOATOTOBKA K KOHTPOJILHOH paboTe
Hzyuenue mamepuanos aiumepamypHslx
UCHMOYUHUKOB:

[1], 103-121
[2], 80-108
[4], 24-28
[5], 28-35
3 N3rub crepxHei 20.8 1.0 1.0 0.3 18.5 Ilodzomoska Kypcosou pabomei: Kypcopas
3.1 | PacdeTsl Ha IPOYHOCTH 10.7 0.5 0.5 0.2 9.5 paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
npH U3rube 1o yueOHOMY Ke#icy, OXBaThIBAOIIICH
3.2 IepemerieHus npu 10.1 0.5 0.5 0.1 9 HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD

n3rude

BapHaHTa IIPOEKTHOro perrenus. [Ipumep
3aganust: M3ru6 6aiku u3 miacTHYHOTo
Mmarepuana [Ipoussectn pacueT Oankw,
M3TOTOBJICHHOW M3 IUTACTHYHOTO MaTepuaia ¢
3aaHHOM (hopMOii IoTIepedHOTo cedeHus. 6.1.
Omnpenenuts TeOMETPHIECKHE XapaKTEPUCTHKU
MIOTIEPEYHOTO CECUCHHUS — TIIaBHBIC LIEHTPAIbHBIC
OCH ¥ MOMEHTBI HHEpINH ceueHus. 6.2.
OnpenenuTs ONOPHBIE PeaKLnH. 3anucaTh
AQHAJTUTHYECKHUE BBIPAXKEHUS I MOTIePEeIHOI
cuibl Qy, uzrubdaromero MomeHTa Mx.
IToctpouts smropsl. 6.3. M3 ycnoBust NpOYHOCTH
pu [c]=160 Mlla onpenenuTs 1omyckaemoe
3HAUCHME MapaMeTpa Harpy3kH q. [loctpouts
SMIOPY HOPMAJIbHBIX HANPSDKCHUH B OTACHOM
cedeHuu. 6.4. J{1s1 3a0aHHOM CXEMBI
Harpy>keHus OaJIky 3arcaTh KpaeBble YCIIOBHS,
10 METO/y Ha4aJIbHBIX ITAPaMETPOB TIOJIyIHUTh
BBIPaXKEHUS U TIOCTPOUTH SMIOPHI (TpaduKn)
MIPOTHOOBV U YTJIOB TOBOPOTA CEYEHHIT IO
JurHe Oanku. PacyeT miockoi cTaTndecku
OIpeeIUMON pamMbl PU CUIIOBOM U
TeMIepaTypHOM Bo3aencTBiu Onopa
TypOOTreHepaTopa CXeMaTH3UPYETCS B BHJIE
IUTOCKOW PaMBbl, M3TOTOBJIEHA U3 CTEPKHEH
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CTaHAaPTHOT'O ITPOKATHOTO MPOQUIS U
Harpy>keHa BHEIIHUMH cuiaMu. Marepuan
ctanb: E=2-105 MIla, [T =240 MIla, [ =
1,25-10-5 1/rpan. 7.1. OnpenenuTs ONOPHEIC
PEaKIUK U TOCTPOUTH SIIOPHI BHYTPEHHHUX
coBHIX (hakTopoB Nz, Qy, Mx kak ¢GyHKIAN
napamerpa BHelwHel cuibl P. 7.2. 13 pacueTtos
Ha MIPOYHOCTB 110 JOMYCKAaeMbIM HAPSHKEHUSAM
n3ruba mogodpats HOMEp MPOKATHOTO CEUCHHUS
pamsbl (IByTaBp WM mBesiep). s
M0JI00PaHHOT0 CEUEHHUS TIOCTPOUTH JIIOPY
HOpMaJbHBIX HanpspkeHuid. 7.3. [l 3amanHon
paMsl ONpeeuTh Nepemenienre Touku K npu
CHJIOBOM BO3JICHCTBHH, UCTIONIB3YS (HOPMYITY
MakcBemna-Mopa. 7.4. [l TMHEHHOTO 3aKoHa
W3MEHEHHS TEMIIEPATYPHI 110 BBICOTE
MIONIEPEYHOTO CEUCHHMS paMbl OTPEIECITUTh
nepeMerieHus Touku K ot remneparypHoro
Bo3zaeticTBus. (IIlpumennTs GopmyIry
MakcBemna-Mopa, y4ecTb NpOIOIbHYIO 1
U3rHOHYI0 TeMIlepaTypHbIe AeopMarivn).
Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpenue maTepuana mo paszaeny "U3rud
cTepxHen"

110020mogKa K NpaKmuuecKum 3auAMuaM:
Wzyuenne maTepuana no paszaeny "M3rud
cTepkHER" MOATOTOBKA K BBIIIOJHEHUIO
3a7aHUH Ha IPaKTHYECKUX 3aHATHIX
Ilo020moeKa K KOHmMPOILHOU padome:
N3zydyenune marepunaios 1o paszaeny M3rubd
CTep>KHEeH M MOATOTOBKA K KOHTPOJIEHOH paboTe
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:

[2], 139-259
[4], 34-44
[5], 35-57

4 CI10XHBIE BUOBI 30.4 1.5 1.5 0.4 27
nehopmanuii cTepxHer
41 Kocoii n3rud 10.2 0.5 0.5 0.2 9

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
Nzydenne matepuana no pazaeny "CroxHbie
BUABI fedopManuii CTep>KHEeH" OATOTOBKA K
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4.2 Coueranue n3rubda c 10.1 0.5 0.5 0.1
pacTsLKEHUEM
4.3 Coueranue n3ruba c 10.1 0.5 0.5 0.1

KpY4YEHHUEM CTEPIKHS
KPYTOBOTO CCUCHHSI.

BBINOJIHEHUIO 33JJaHUH Ha IPAKTUYECKUX
3aHATUAX

Ilod2omogKa K meKyuiemy KOHmMpoio:
[ToBTOpenne maTepuana mo pasaeny "CroxHbe
BUABI HedopMaruii crepxkHei"

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paborTa npeAcTaBIeHa B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pereHus. [Ipumep
3aganust: . CloxHbIE BUIBI Ie(OpMaIui
cTepKHEBbIX cucTeM CTepikHeBas cucTeMa
Harpy>keHa IIPOCTPAHCTBEHHOM CUCTEMON CHUIL.
8.1. ITocTpouTh SMIOPBI U3THOAIONINX U
KPYTAIIUX MOMEHTOB (B 3aBUCHUMOCTHU OT CXEMBbI
HarpyxeHus). 8.2. Iy OmacHOTO CeYeHUs
MOCTPOUTD 3MIOPHI HOPMAIBHBIX M KacaTeIbHBIX
HaNpspKeHUH 0T M3THOAIOIINX M KPYTSIINX
MOMEHTOB (B 3aBUCHMOCTH OT CXEMBI
HarpyxeHus). 8.3. BeiBecTn ypaBHEHHE
HeUTpanbHOU JMHUM. [TocTpouTh HERTpPATIBHYIO
JIMHHIO U CYMMAapHYIO 3III0PY HOPMAaIbHBIX
HanpspkeHui. 8.4. OnpenenuTs KodGGUIUEeHT
3anaca nMpo4YHoCTU cucteMsl. [IpunaTe [T = 240
MIlIa. ¥ k a3 aHue. [{ng ciiyyast Kocoro
n3ruda 0anKu MpsSMOYTOJILHOTO CEYEHHsI pacdeT
Ha MIPOYHOCTH MPOBOJUTH TOJIBKO IO
HOPMAaJIEHBIM HaNpsDKeHUIM. 71t CTepKHS
KPYTOBOT'O CEUEHHMS TP HAJTMYMH HOPMaJIbHBIX
U KacaTeJIbHBIX HANPSDKEHUH pacyeT Ha
MPOYHOCTH MPOBOJUTH 110 KpuTepuro CeH-
Benana. 3amaua Ne 9. BHeueHTpeHHoe
HarpyxeHune crepxHei CTepKeHb H3TOTOBJICH
13 CTAaHJAPTHOTO MPOKATHOT'O MPOQIIS U
Harpy>eH BHEIICHTPEHHO MPUI0KEHHON
npooabHOM cunoi P. 9.1. Yka3ars riiaBHble
LEHTPAIBHBIE OCH CEYEHHUS U OTIPENICNNUTh
BHYTPEHHHUE cHUJIOBbIe (akTopsl Nz , Mx , My B
crepxHe. 9.2. OnpenenuTs JoIycKaeMoe
3HadyeHue cuibl P U3 pacuera Ha MPOYHOCTh NPU
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pactsxeHuu-cxkaTuu. 9.3. Onpenenuts
JIOITyCKaeMoe 3HaueHue CHiibl P u3 ycroBus
MPOYHOCTH 110 HOPMAJIEHBIM HANPSDKEHUSM OT
MPOJIOTBHBIX CHJI M M3THOAIOINX MOMEHTOB.
CpaBHUTB pe3yIbTaThl pacieTa ¢ pe3yIbTaToM
pacueta 1o myHKTY 9.2. 9.4. ®aKyIpTaTHBHO:
BriBecTu ypaBHEHNE HEUTPATBHOM JTUHUH,
MOCTPOUTD MMIOPHI HOPMATBHBIX HANIPSKCHUH
[IMx , [1My, [INz 1 cymMmMapHy10 3010py
HOPMAaJIBHBIX HAIIPSKEHUH OTHOCHTEIIBHO
HeltpanpHOU uHNK. 9 3amaua Ne 10. Pacuet
BpallaroIerocs Baja Ha BBIHOCIMBOCTb
IIpoMeskyTOUHBII BaJl pelyKTOpa BpallaeTcs ¢
paboueii yactoroii n0 u nepenaetr MOIHOCTD N.
10.1. Onpenenuth nepegaBaeMblil KpyTAIIMNA
MoMeHT U ycunus P1, P2 B 3anemenusax
3yOuathIx Konec quamerpamu D1, D2 . 10.2.
IMocTponTs 3mI0pHI N3rHOAOIIMX MOMEHTOB MX
, My u kpyTsero momenta Mz . 10.3. He
YUUTHIBAs IUKIMIECKOTO H3MEHEHNS
HanpspKeHUH U IPUHSIB HOPMATHBHBINA

ko3 uumeHT 3amnaca npouHoctu 4 [/ [n] [1 6
10 33JaHHOMY KPUTEPHUIO IPOYHOCTH,
nozo0park quamerp Bana d

I10020mogKa K KOHmMpPONbLHOU padome:
W3yuenne maTepuanos 1o paszaerny CloxHble
BU/IBI iehOpMaLii CTEpIKHEH U TIOATOTOBKA K
KOHTPOJILHOH paboTe

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], 205-215
[2], 290-317
[4], 49-53
[5], 60-69

5 Pacuerst Ha npouHocTh | 21.2 1.0 1.0 0.2 19
TPH [UKITHIECKH
MEHSIFOIITAXCSI
HATPSHKESHUSIX
5.1 | Pacuers Ha npoynocts | 10.1 0.5 0.5 0.1 9

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.

[1], 471-504
[3], 89-106
[4], 78-80
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Ipy HUKITNYCCKU
MCHAIOIINXCA
HaPsSKCHUAX

5.2

Hanpspoxkennoe
COCTOSIHHE B TOUKE.
Kpurepun npouHoctu

111

0.5

0.5

0.1

10

[5], 192-206

OcecummeTprIHas
3aj1a4a TEOPUH
yIpyrocTa

23.7

15

0.2

20

6.1

Ynpasnenus
paBHOBECHS

116

0.5

0.1

10

6.2

Onpenenenue
HanpsKEHUH

12.1

0.1

10

DK3aMeH

38.0

0.3

35.7

Bcero 3a cemecTp

180.0

8.0

8.0

15

0.3

1245

35.7

Hroro 3a cemecTp

180.0

8.0

8.0

15

0.3

160.2

PacueT cratnuecku
HeOHpeﬂeﬂI/IMLIX
cUCTEM, pabOTAOIITUX
Ha u3rud

448

0.3

40.5

7.1

Pacuer crarnyecku
HEOMPEIETMMbIX
cucTeM, paboTaroIUX
Ha U3ruo

23.2

0.2

20

7.2

JedopmanmonHas
npoBepKa

21.6

0.1

20.5

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
"PacueT craTu4ecKky HeONPEIEIUMbIX CUCTEM,
paboTaromux Ha U3rub"

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpenue marepuaina no pasaeny "Pacuer
CTaTUYECKH HEOPEICITUMBIX CHCTEM,
paboTaromux Ha U3rub"

Ilodzomoska Kypcosoit padomul: Kypcopas
pabota npejicTaBlieHa B BUE KPYIMHOU 3a7a9u
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3ananus: [IponsBecTr MpOEKTUPOBAHNE
MEPEKPHITUS] CTPOUTEIBLHON KOHCTPYKLIUH,
MpeICTaBICHHON ABAXKbl CTATHUECKH
Heompenenmumon Oankoii. 1.Paccmorpers nBa
BapuaHTa OCHOBHOM CHCTEMBI, OUH UX
KOTOPBIX MOJYyUY€H MYTEM BKIIOUYEHUS BPE3HBIX
LIAPHUPOB, a APYroil — NpU HENOCPEACTBEHHOM
oTOpaceIBaHUH JHIITHUX cBs3eil. [TocTpouts
SMIOPHI EAMHUYHBIX MOMEHTOB ¥ BBIOPATh
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ONTUMAJILHBIN BAPUAHT OCHOBHOM CUCTEMBI.
2.I1oCTpOUTH SMIOPHI IPY30BBIX U3THOAOIIUX
MOMEHTOB, BBIYHCIHUTH KO3()QUITUCHTHI
KaHOHWYECKHUX YpaBHEHHI METO/a CIJI, PEIIUTh
YpaBHEHHSI OTHOCHTENBHO JHIITHIX
Hem3BeCTHHIX. 3.IlocTponTs 3MIOpEHI
n3rubaromux MoMeHToB. [Iposectn
Ie(OpPMAMOHHYIO IIPOBEPKY MyTeM
TIEPEMHOXCHHS MIOPHI U3THOAIOIINX MOMEHTOB
1 30D SUHUYHBIX cuil. OLCHUTH
MOTPENIHOCTh PACYETOB (JIOMyCKaeTCs
MOTPEIHOCTh He Oonee 5%). 4.13 pacuera Ha
MIPOYHOCTH 10 HOPMAJIbHBIM HAIPSIKCHUSIM
u3ruba mogao0paTh MOMEPEYHOE CeYCHUE OANKH
CTaHJAPTHOTO MPOKATHOTO PO (IBYTABD
WK mBeJUiep). 5.BrraucnuTs mepeMerienne
touku K. [Inockas pama H3roToBiieHa U3
CTepKHEH CTaHAapPTHOTO MPOKATHOTO MPO(HIIsL
U Harpy>keHa BHEIIHUMH ciiiaMu. 1.MeTtonom
CHII PaCKPBITh CTATHUYECKYIO HEOIPEICTUMOCTh
pamsl. 2.I1ocTpouTh SIIOPEI BHYTPEHHUX
cuioBbIX (hakTopoB Nz, Qy, Mx. 3.0npenenursb
KO3 QUIMEHT 3amaca MPOYHOCTH paMBbl IO
HOpMAaJIbHBIM HaIpspkeHusM. 4.J[1g nmuueitHoro
3aKOHA U3MEHECHHS TEMIIEPATYPHI [0 BHICOTE
MOTIEPEYHOI0 CEUYCHHUS PaMbl ONPEICIIUTh
nepeMeneHust Touku K oT reMnepaTypHOTro
BO3JEHCTBH.

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenune maTepuaios 1o paszaeny Pacuer
CTaTUYECKH HEOMPEICITUMBIX CUCTEM,
paboTaronux Ha U3rHO U MOJTOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3yyenne matepuana no pazaeny "Pacuer
CTAaTUYIECKH HEOPEICTUMBIX CUCTEM,
paboTaronux Ha U3rub" MOATrOTOBKA K
BBIMOJIHEHHIO 33 JaHUI HA TPAKTHYCCKUX
3aHATHUIX

H3yuenue mamepuanog 1umepamypHsix
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UCMOYHUKO8.
[4], 45-48
[5], 69-79

Pacuer TOHKOCTEHHBIX
000J1049EK

444

0.4

40

8.1

PacdeT TOHKOCTEHHBIX
000J1049€K 110
0E3MOMEHTHOH TEOpHH

22.2

0.2

20

8.2

OcecummeTprIHas
nedopManus KpyroBbIx
UJIMHIPUYECKUAX
obomouex

22.2

0.2

20

Ilodzomogxa Kypcosou padomei: Kypcopas
paboTa nmpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3amanus: Pacuer TOHKOCTEHHOM 000JIOUKH IO
0e3MOMEHTHO TeoprH. TOHKOCTEHHBIH
pe3epByap ¢ TONIIMHOMN CTeHOK h 3amoiaHeH
KHJKOCTBIO ¥ HArPY>KeH JaBJICHHEM rasa.
1.Ucnonb3yst 0e3MOMEHTHYIO TEOPHIO ISt
o0oJ1ouek BpaleHus — ypaBHeHnue Jlamaca u
METOJl CE4EHU IIOCTPOUTD AIIIOPbI
MEPUIUOHAIBHBIX U OKPY>KHBIX HAIIPSDKEHUU 110
yaactkam. 2.I1o 3amaHHOMY KpHTEPHUIO
MIPOYHOCTH OMPEHCITUTH TOIIIUHY CTCHKH
pe3epByapa. OcecuMMeTpudHas aeopMarus
MUIIMHApHYecKoi obonouku 1.IIpuBectn
YpaBHEHHE 0CECUMMETPHYHON H3THOHOM
nedhopManuy 000JOUKH U PEIIEHUe THUIIa
KpaeBoro 3¢ dexra A mporudoB, yrioB
MIOBOPOTOB CEYEHUN 000JIOUKH, U3TUOAIOIITNX
MOMEHTOB U IIONEPEeUHbIX cuil. i 3aJaHHOU
pacdeTHO# CXeMBbI CTATbHON 000JI0OUYKH OIICHUTD
JUIMHY 30HBI KpaeBoro 3¢ dekra. 2.3anucarpb
TpaHIYHBIC YCIOBHS U ONPEICIUTh TOCTOSTHHBIC
HHTETPUPOBAHUS AHATUTHYCCKH HIH YHCICHHO
(c ucrmoNp30BaHIEM MaTEMaTHYECKOTO MaKeTa
MathCAD wim Matlab). 3. AHaTATHYECKH WITH
YHCJICHHO MOCTPOUTD PEIICHHE /I HPOTHOOB U
N3rudaroMNX MOMEHTOB M COOTBETCTBYIOIINE
smropsI (Tpadukn) w(x), Mx(x) B o0mactu
KkpaeBoro 3¢dexra. 4.IIpoBepuTh IPOIHOCTH
obomouku o kputepuio CeH-Benana.
Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3yyenne matepuana no paszaeny "Pacder
TOHKOCTEHHBIX 000JI04eK" MOATOTOBKA K
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BBITIOJTHEHHIO 33/IaHUH Ha NPaKTUYECKUX
3aHATUAX

Ilod2omogKa K meKyuiemy KOHmMpoio:
[oBTopenne matepuana mo paszeny "Pacuer
TOHKOCTCHHBIX 000J109eK"

Ilo020moeKka K KOHmMPOIbHOU padome:
W3ydyenue Matepuainos no pasneny Pacuer
TOHKOCTEHHBIX 000JIOUEK ¥ MOATOTOBKA K
KOHTPOJBHOI pabote

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[3], 89-106
[4], 70-73
[5], 133-146

9 VCTONYMBOCTE CHKATBHIX 26.4 0.4 22
CTEpKHEHN

9.1 VCTONYMBOCTE CHKATBHIX 13.2 0.2 11
CTEpIKHEN

9.2 Konebanus 13.2 0.2 11

MEXaHNYCCKUX CUCTEM

Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"YCTOMYMBOCTD CXKATBIX CTEPKHEN"
MIOATOTOBKA K BBITTOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNEe MaTepuaa Mo paszaery

"Y CTONUMBOCTE CXKATHIX CTEPIKHEH"
Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo pereHus. [Tpumep
3a/1aHus: Y CTOWYMBOCTD CTEPHKHEHN
[IpssmMonuHEHBIN CTaIbHOM CTEPKEHD
Harpy>xeH oceoit cuiioit P. 1.Jlatp
oTpeJieTIeHue KpUTHUECKOM CHITBI JUTS CHKaTOTO
CTEPIKHsI, Ope/ieNIeHHe THOKOCTH CTEPIKHS,
HOHSATHE TIpeiebHON TnokocTu. [TpuBectn
(hopMyIIBI U pacdeTa KPUTHIECKOM CHITBI B
3aBHCHUMOCTH OT ero ruoKocTH. 2./ cTepxHs
COCTaBHOTO CEYCHHS OJ00paTh pa3mep C U3
YCIIOBHS PaBHO-YCTOHYNBOCTH CTEPIKHS
OTHOCHTEIIBHO TTIaBHBIX LIEHTPAIBHBIX OCEH.
3.U3 pacgera Ha yCTOWIHBOCTH I10
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KO3 PUIUEHTY MPOOTBHOTO H3rubda
ONPEJIENIUTh AOMYyCKAEMOE 3HaUYCHHE BHEITHEH
cunsl P.

Ilo02omoeka K KOHmMPOILHOU padome:
Wzydenne maTepraoB Mo pa3uery

Y CTOMYNBOCTD CXATBIX CTEPKHEN U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 505-518
[4], 54-58
[5], 79-89

10

OcecuMMETpUUHBIN
U3rub KPyroBbIX
IUTaCTHH

26.4

0.4

22

10.1

OcecuMMETpUUHBIN
U3rub KPyroBbIX
TUIACTUH

13.2

0.2

11

10.2

VYpaBHEHHE paBHOBECHS

13.2

0.2

11

IlodzomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"OcecUMMETPHYHBINA U3TU0 KPYroBbIX IIACTHH"
Ilodzomoska Kypcosoit padomul: Kypcopas
paborta npeacTaBiIeHa B BUAE KPYITHOH 3a1a9u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3aganust: Pacuet KpyroBoi IiIacTHHBI PH
0CECHMMETPHYHOM HarpyxeHHu B kauecTse
pacueTHOI CXeMBI AIeMEeHTa TaporeHepaTopa
IIPUHUMAETCS KpyroBast (KOJIbIeBast) IUIACTHHA
MTOCTOSTHHOW TOJIIUHEI, HATPy>KEeHHAs
ocecuMMeTpHyHOi Harpy3koi. 1.ITpuBectn
ypaBHEHHE M3ruda MIaCTHUH U €Tr0 pelieHue A
IPOru0OB, YIIOB IIOBOPOTOB M H3THOAIONINX
MOMEHTOB B IIOJISIPHBIX KoopauHatax. 2./[ys
3aJ]aHHOH PacYeTHOW CXEMBbI 3aIHCaTh
TPaHWUYHBIC YCIIOBUS U ONPEICIUTH IOCTOSIHHBIE
UHTErPUPOBAHMS AHATUTUYECKU UM YUCIEHHO
(c McroIp30BaHNEM MaTEMAaTHUECKOTO MaKeTa
MathCAD mmi Matlab). 3. AHanuTHYECKH WITH
YHCIICHHO MTOCTPOUTH PELICHNE IS IPOTHOOB,
paZnaIBHBIX U OKPY>KHBIX M3THOAIOIINX
MOMEHTOB ¥ COOTBETCTBYIOIIHE ITIOPHI
(rpacdukn). 4./ ONIaCHBIX TOYEK ONPEAETUTH
pasuaibHBIEC ¥ OKPY/KHBIE HAPSDKSHUS M3rnoa,
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MOKa3aTh BUJ HANPSKEHHOTO COCTOSHUS B
OMacHBIX Toukax. 5.M3 pacyeToB Ha MPOYHOCTH
U JKECTKOCTh ONPEAETUTh JOIMyCKaeMoe
3HAUCHHE BHEIIHEH HArpy3KH.

Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenne maTtepuaoB 10 pa3zieiry
OcecuMMETPUYHBINA U3THO KPYTOBBIX IUTACTHH U
MOATOTOBKA K KOHTPOJIBHON paboTte
I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3yuenne maTepuaa 1o pasaeiy
"OcecUMMETPUYHBIA U3TM0 KPYroBbIX IUIACTHH
MIOJITOTOBKA K BBIMOJIHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[5], 146-153
DK3aMeH 38.0 - - - - 0.3 - 35.7
Bcero 3a cemecTp 180.0 8 8 - 15 0.3 1245 35.7
Hroro 3a cemecTp 180.0 8 8 2 15 0.3 160.2
UTOro 360.0 16.0 1(6)3. 4 3.0 0.6 3204

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAMU M0 KYpPCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas

aTrTecranusa

17




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beeoenue 6 kypc. Pacuemvl npu pacmsasicenuu cocamuu

1.1. BBenenue B kypc
OO0ue moJOXKEHUs O CBOMCTBAaX MarepHuaioB. BHyTpenHue cuioBbie (akTopbl. OCHOBHBIE
BHJIBI IepOopMaIIiii CTepKHEH. .

1.2. PacueTsl Ipu pacTsyKEHUU CHKATUU

PacTsixeHnue coxkaTue NMpU3MATHYECKOro CTepkHs. 3akoH ['yka. OmnpezneneHue HanpsKEHUU U
nepopManuii  IpU  PacTSHKEHWH -CoKaTHH. Pacdyer CTaTWyeckd HEONpEeAETHMBIX CHUCTEM.
Omnpenenenne TeMIepaTypHbIX U MOHTQ)XHBIX YCHJIMH B CTaTUYECKH HEONPEICIUMBIX CHCTEMaXx.
Tpu OCHOBHBIE 33/1a4 pacyeTOB Ha MPOYHOCTb. [IpuMepbl pacueTos.

2. Cosuz u kpyueHue

2.1. Kpyuenue cTepxHeil KpyroBoro nornepeyHoro CeueHus

KpydeHnue crepkHell KpyroBOro IONEPEYHOIO CEeYeHHUs. YToj CJIBHra M Yrosl IONopoTa
MIOTIEPEYHOTO cedeHus. 3akoH ['yka npu ciBure. BeiBoa GpopMysibl U KacaTeIbHBIX HANpSHKEHUH
IIPY KPYYEHUHU CTEpXKHS KPYTOBOTO CEUYEHHUsS. YCIOBHE IPOYHOCTU YCIOBUE JKECTKOCTH IIPU
Kpy4YEHUH..

2.2. PacueT BUTBIX LIMJIMHIPUYECKUX IPYKUH PACTSKEHHS —COKAaTUS
Pacuer BUTBIX IWIMHAPUYECKUX MPYXKUH pacTskeHus —ckatusd. Ocaaka npyxusbl. [logdop
[1apaMeTPOB MPYKUHBL..

3. Usz2ub cmeporcren

3.1. PacueTsl Ha MPOYHOCTD MPU U3rHOe

Knaccudukanus BunoB wuszruba. I'eomerpuyeckue XapaKTEpUCTHKH MOMEPEYHBIX CEUEHUH.
Juddepennmanbaple 3aBUCMMOCTH MEXAY BHYTPEHHMMH CHJIOBBIMU (DakTopaMu MHpH NpsSMOM
nornepeyHoM u3rude. BreiBox ¢GopMyinbl Il HOPMAJIbHBIX HANpsDKEHUM NpU YUCTOM M3rHoe.
[TonsaTHe o0 panuoHaNbHBIX QopMax monepeuHblx ceueHuid. Ilepememienus mnpu u3ruoe.
JuddepenunansHoe ypaBHEHHE YIPYrol KpuBO# nmpu u3rude 0ajiku, ero MHTerpupoBanue. Meron
HAYaJIbHBIX MIApPaMETPOB..

3.2. [lepemenienus npu u3ruode
WNuterpan Makcenna-Mopa 11 onpeseneHus nepemerieHuil npu usrude. Merog Cumncona
JUIsl BBIYMCIIeHUs! MHTerpana. M3rub 6anok npu temnepaTypHoM Bo3jencTBuu. [Ipumeps! pacueTos.

4. Cnoorcrvie 8uovl 0ehopmayuil cmepicre

4.1. Kocoii u3rud
Kocoii n3ru6. HopmanbHbie HanpsbKeHUs: Ipu KocoM u3rube. HelTpanbHas TUHUS..

4.2. Coueranue u3ruda c pacTsKeHUEM
Coueranne u3ruba C pacTsDKEHHEM. BHeEleHTpeHHOe pacTsKeHHe -ckaThe. Boruncrienue
HaIPSDKEHUHN IPU HATPY’KEHUH CTEPIKHS KPYTOBOTO CEYECHMUS..

4.3. Coueranue n3ruda c KpyuyeHHeM CTEP>KHSI KPYTOBOT'O CEUEHUSI.
Coueranune u3rubda ¢ KpydeHHeM CTepKHs KpyroBoro cedenus. [Ipumepsl pacdyeTos.
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5. Pacuemul na npounocmo npu yukiuyecku MeHAUUXCS HANPANCCHUSIX

5.1. PacyeTsl Ha MPOYHOCTH NPU UMKJIMYECKU MEHSAIOIUXCS HAIPSDKEHUAX

Tunbel muknoB u ux mnapaMmerpel. Kpusas ycranmoctu Benepa. llpemen BbIHOCIMBOCTH
matepuanoB. DakTopbl, BIUAIOIIUME HA BEIMYMHY Ipelena BBIHOCIMBOCTH. Jluarpamma
npefenbHbIX HanpsbkeHuit Xeiira. Omnpenenenue ko3dduuuenta 3amaca 1O BBIHOCIHWBOCTH.
ITocnenoBaTenbHOCTh PACYETOB HA BEIHOCIMBOCTD BPAILIAIOIIUXCS BAJIOB..

5.2. HampskeHHOe cocTosiHME B Touke. Kputepun npoyHocTi

Tenzop wHampsokeHuil. [naBHble HanpspkeHus. OO0oOmeHHbld 3aroH  ['yka. YnaenpHas
NOTEHIMATIbHAS SHEPTHs YNpyro aedopmanuu. YenbHas MOTEHIMAJIbHAS SHEPTHsl M3MEHEHUS
obbema u dopmbl. Kpurepuit mpounoctu Muszeca. Kputepuii npounoctu Cen-Benana. Kpurtepuit
XPYIKOro paspyuenus Mopa..

6. Pacuem cimamuuecku HeonpedeﬂuMblx cucmem, pa60ma;ou4ux Ha uzeud

6.1. Pacuer craTuuecku HEONPEIEIMMbIX CUCTEM, paOOTAIOIMX HA U3rHO
Crenenp craTuyeckod HeompenenuMocTH. Bpibop ocHoBHOM cuctembl. KanoHuueckue
YpaBHEHHS METO/A CHIL.

6.2. JlepopmarimonHas mpoBepka
Hedopmarnmonnas mpoBepka. OrnpeielieHHe MEPEeMENIEHU B CTATUYECKH HEOIPEACIUMbBIX
cuctemax. [IpumMepsl pacyeTa MHOTOIIPOJIETHBIX OalOK.

7. OC€CMMM€I’YIDMLIHCZ}Z 3a0ay4a meopuu ynpyzocmu

7.1. YupaBieHusi paBHOBECHS
BriBoa ypaBHEHUII paBHOBECHS B HAIPSIKCHUSAX JJISI DJIEMEHTAa UWIWHJPA, HArpy>KEHHOTO
naBienneM. CooTHomIeHus g nedopMaruii. YpaBHEeHHE B IEPEMEILICHUSAX, €T0 HHTETPUPOBAHUE.

7.2. OnpeneneHue HanpsKeHUH
Omnpenenenue HaMPsHKEHU OT IIEHTPOOEKHBIX CHIT MHEPIIMH BO BpAIIAIOIIUXCS qUcKaX. Pacuer
COCTaBHBIX IMJIMHIPOB U TUCKOB. [ToHsATHE 00 OCBOOOXKAI0IIIEM YHCIIE 0OOPOTOB.

8. Pacuem monxocmennvix 000104ex

8.1. Pacyer TOHKOCTEHHBIX 000JI04€EK 10 OE3MOMEHTHOM Teopuu

BeiBog ypaBHenus Jlamnaca 11 MEpUIMOHAIBHBIX U OKPYXHBIX HAIPSDKEHUH B TOHKOCTEHHBIX
o0oJIouKax BpalleHUs. YpaBHEHHE paBHOBECHs JUIsI OTCEUYEHHOW dyacTu obosouku. Pacuer
HanpsOKeHUH B cepryecKuX M KOHHYECKHX OOOJIOYKaX, 3alOoJHEHHBIX >KHUIKOCThIO. Pacuer
COCTaBHBIX 000JI0UEK U pedep KeCTKOCTH..

8.2. OcecummeTpuyHast f1edopMalivs KPyroBbIX MUIUHAPUIECKUX 000TI0UYEK

BbeiBon ypaBHeHMI paBHOBeCHS B YCWIMSX [UISI DJ€MEHTa IMJIMHIPUYECKON OOOJOUKH.
Jedopmaruu B NUIMHAPUYECKONH 000I04YKe. YpaBHEHUE B MEPEMEIICHUSIX, €r0 MHTETPUPOBAHHE.
[TocTpoenue pemennii Tuma KkpaeBoro dpekTa..

9. Yemouwusocmo coicamoix cmepoicHett

9.1. YCTOWYMBOCTB CXKATBIX CTEPKHEHN
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[TonsTue 00 YCTOMUYMBBIX COCTOSIHUAX paBHOBecHs. [IpononbHbIil mM3rnO crepxHs. BriBox
dbopmynel  Ditmepa Ui KPUTHYECKOM CHJIBI  IIAPHUPHO OIMEPTOTO  CTEpKHA. [ paHHIIBI
NPUMEHUMOCTH (opMyIbl Diinepa. PacueTsl Ha yCTOHYMBOCTD MPU HANPSHKEHHSIX, MPEBBIIAOIINX
npeaen nponopuroHaibHOCTH. @opmyna @.C.SAcuHckoro. Pacuer crepHel HaA yCTOMYMBOCTH IO
K03 unmeHTy npoaoabHoro u3ruba. [IpogonbHO nmonepeuHslid U3rud CTEPIKHEH. .

9.2. Konebanus MexaHUYECKUX CUCTEM

CBoOoHbIE U BBIHYXKICHHBIE KoJieOaHus. BpIBOA ypaBHEHUH COOCTBEHHBIX KOJIEOaHUH CHCTEM
C KOHEYHBIM YHCIOM cTeneHeil cBoboabl. Ero pemenue. YactroTHoe ypaBHeHUe. BbIHYXII€HHbIE
KOJIeOaHHsT MEXaHMYECKHMX CHCTEM AMIUIMTYAbl Kosiebanuil. JluHamudeckuil K03 UIMEHT.
N3rulHele kosebanus Bpamaonmxcs BajioB. Kputnueckue ckopoctu BpaueHus. CBOOOAHbIE KOJI.

10. Ocecummempuuniy uz2ub Kpy206vix NaAACHUH

10.1. OcecumMMeTpUYHBIN U3rH0O KPYroBBIX IIACTHH

BrIBo/1 ypaBHEHMIT PaBHOBECHS B YCHIIMSX JJIS DJIEMEHTA KPYroBoi IutacTUHbBL. COOTHOIICHUS
JUTs TepopMartuid..

10.2. YpaBHeHuEe paBHOBECHUS

VYpaBHEHHE paBHOBECHS B IEPEMELIEHUAX I KPYrOBOW IUIACTHHBI, €I0 HMHTETPUPOBAHUE.
IlocTaHOBKA rPAaHUYHBIX YCIOBUM..

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. Pac4eTbl Ha BBIHOCIUBOCTb;
. Kpyuenue crepxueit;
. PacueTsl Ha mpo4YHOCTH TIpH M3rHoe;
. Ilepemerienust npu u3ruoe;
. CnoxxHble BUBI 1ehopMalinii;
. HanmpspkeHHOE cocTosiHME B Touke. TeH3op HanpsbkeHuil. Kpurepun npounocry;
. YCTONYMBOCTb CTEPIKHEN;
. Pacder TOJICTOCTEHHBIX HWIMHIPOB U BPAILAIOLINXCS JUCKOB;
. beamomeHnTHas Teopus 000J04€EK;
10. OcecuMMeTpUYHbIN U3rM0 HMIMHAPUIECKUX 000JI0UEK;
11. OcecuMMeTpHUUHBIN U3rUO KPYTOBBIX MJIACTHH;
12. PacTsikeHue cxaTHe CTEPIKHEH;
13. Kojrebanus MEXaHMYSCKUX CHCTEM;
14. Pacuer craTuuecky HEONPEAETUMBIX CUCTEM IIPU U3rHOE;
15. O6mre moHATHSI MEXaHUKHU AeHOPMHUPYEMOTO TBEPIOTO Tea.

O 0N L B~ Wi

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 Koncyabranmuu

Ayoumopiivie KoHCYyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoHcynpranuum HampaBieHbl Ha BBIIOJHEHHE pa3/ieJlOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJiee BaKHbIE YacTH pACUETHBIX 3aJaHUil pasjena
"BBeneHue B kypc. PacueTsl npu pacTsSKEHUH CKaTUU"
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KoHcynpTanum HampaBieHbl Ha BBIMOJIHEHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"CnBur u kpyueHnue"
Koncynpranum HampapiieHbl Ha BBIIIOJHEHUE pPa3JeioB KypcOBOIO MPOEKTa I0J
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"N3rub crepxuein"
Koncynbpranum HampapieHbl Ha BBIIIOJIHEHHE PAa3JeloB KypCOBOIO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TpYNIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"CnoxHble BUABI AehopMariii cTepkHen"”
Koncynbpranum HampaBieHbl Ha BBIIIOJIHEHHE PA3eioOB KYPCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareis). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"PacdeTrhl Ha MPOYHOCTD MPHU MUKINYECKH MEHSIONTUXCS HAPSDKCHUAX "
Koncynpranum HampapieHbl Ha BBINIOJIHEHHE pPa3[eioB KypCcOBOIO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"Pacder cTaTH4eCKH HEONPEACIUMBIX CHCTEM, paOOTArOIIMX HA U3THO"
Koncynpranum HampaBieHbl Ha BBINIOJIHEHHE PA3/CIOB KYpPCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjera
"PacueTr TOHKOCTEHHBIX 000104eK"
Koncynpranum HampaBieHbl Ha BBIIOJHEHHE Pa3JeioB KypCOBOIO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mMparoTcs HamboJiee BaXKHBIC YACTH PACUYCTHBIX 3aJaHHWil pasjera
"Y CTOWUYNBOCTD CKATBIX CTEPKHEN"
Koncynbpranuu HampaBieHbl Ha BBINIOJTHEHHE pa3JeioB KypCOBOTO TMIPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIIUU pa3OuparoTcsi HauOoJiee BaKHbIE YACTH PACUETHBIX 3aJaHUl pasjena
"OcecuMMeTpUYHbIN H3rud KPYroBbIX MIacTUH"

I'pynnosuvie koncyromayuu no pazoenam oucyuniunvt (1I'K)

OOcyxneHue MaTepuasoB M0 Keiicam pasnena "Beenenue B Kkype. Pacuersl mpu
pacTshKeHUU cxaTuu'
OO6cyxaeHne MaTepuaioB Mo kelicam pazzaena "Casur u kpyueHue"
OO6cyxxneHre MaTepualoB 1o keiicam pazzaena "M3rub crepxueit”
OO6cyxaeHue MatepuaioB Mo kelicam paszzaena "CioxHble BUIbI AedopMaiuii crepxHen”
OO6cyxnenne MatepuasoB Mo Kelicam pasjena "PacueTsl Ha MPOYHOCTh MPH ITUKIUYECKU
MEHSIOIINXCS HAIPSHKEHUsIX "
OOcyxnenne MarepuajoB MO Keiicam paszzgena "Pacuer crathyeckw HEOMpeaeTMMBbIX
cucreM, paboTarIMX Ha U3rud"
OO6cyxaenre MaTepralioB 1Mo Keicam pasjena "PacdeT TOHKOCTEHHBIX 000109eK"
OO6cyxaeHre MaTepuaioB Mo Keicam paszzena "Y cTOMYMBOCTh CKAaThIX CTep)KHER"
OO6cyxneHne martepuanoB Mo keiicam paznena "OcecMMMETPHUYHBIN HM3THO KPYroBBIX
naacTuH"

Hnousuoyanvrvie koncyromayuu no kypcosomy npoemy /padbome (MKKII)

KoHncynpranuu nposoasrcsa mno pasaeny "Bsenenue B Kypc. Pacdersl nmpu pacTskeHHH
cxatumn'

Koncynpranuu nposoasarcs no pasaeny "Casur u kpyueHue"

Koncynpranum nposoastcs no pasaeny "MU3rud crepxueit”
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Koncynbranuu npoBoastces o paszaeny "CrioxxHble BUABI 1edopMannii cTep>xaei”

5. Koncynbranmumm mnpoBogsaTcss 1o pasneny "PacueTel Ha TMPOYHOCTh TPH  IUKIUYECKU
MEHSIOLUXCSI HAIPSKEHUSX "

6. Koncynpranuu npoBonsaTcs mo pasneny "Pacuer craTHdyeckd HEONpEeIeNMMBIX CHCTEM,

pabotaronux Ha u3rud"

KoncynpTamuu npoBoasaTes 1o pazaeny "Pacuer TOHKOCTEHHBIX 0001049eK"

Koncynbramuu npoBoastTcs 1o pazaeny "YcToHduBOCTh CKAThIX CTepKHEN"

9. Koncynbranuu npoBoAsaTcs 1o paszaeny "OcecuMMETPpUYHBIN U3ru0 KPYroBhIX IJIacTUH"

Texywuti konmpoas (TK)

o N

1. Koncynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3a[aHUS AJIS BBHIOJHEHUS
KOHTPOJIbHBIX MEpONpUATHI 1o pasneny "Beaenue B Kypc. Pacuersl npu pacTsxeHUH
cxarun'

2. KoHcynbranuy HampaBlieHbl HA MOJYYCHUE WHIUBUAYATBHOTO 3aJaHUS ISl BBIMOJTHCHUS
KOHTPOJIBHBIX MeponpusATuil no pazaeny "Cupur u kpydyeHue"

3. KoHcynbranuu HarpaBJICHbl Ha MOJTYYCHHE WHIUBUIYATHHOTO 3a/JaHUS IS BBITOJHCHUS
KOHTPOJIBbHBIX MEPONIPUATHil 10 pazneny "U3rub crepxueit”

4. KoHcynbTanuu HarpasjeHbl Ha MOJYYCHUE MHIAMBUIYATBHOTO 3aaHus JUIsl BBITIOJHEHUS
KOHTPOJBbHBIX MEPOTIPUATHII 110 pazaeny "CroxHble BUABI Aeopmannii crepxkHei"”

5. Koncynbranum HanmpaBieHbl HAa MOJYyYEHUE UHAUBUAYATBHOTO 3a/IaHUsl Ui BBIMOJTHEHUS
KOHTPOJIBHBIX MEpONpUATHII 10 pazfaeny "PacueTbl Ha NPOYHOCTh NPHU LUKIMYECKH
MEHSIOLUXCSI HAaIPSKEHUIX "

6. Koncynbranuu HampaBlieHbl HA MOJYY€HUE WHIAWUBUAYAIBHOTO 33JaHUS AJIS BBHIOJHEHUS
KOHTPOJIBHBIX MEPOINpUATUM MO pasaeny "Pacuer craruuecku HEONMpENeIMMBIX CHCTEM,
paboTarmux Ha U3ruod"

7. KoHcynbTanuy HampaBjeHbl HA MOJYyYE€HUE WHIUBUAYAIBHOTO 3aJaHUS ISl BBITIOJHEHUS
KOHTPOJBbHBIX MEPOTIPUSATHI 10 pa3zaeny "PacueT TOHKOCTEHHBIX 000I04YeK"

8. KoHcynbranuy HanpaBlIeHbI HA MOJIYYCHUE WHIAWBUAYAIBHOTO 3aJIaHUS JJIS BBHITIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUI 1O pa3zeny "Y CTOMYMBOCTb CHKATHIX CTepKHEN"

9. KoHcynbTanuy HampaBJICHBl HA MMOJTYYCHHE WHIUBUAYATBHOTO 3aJIaHUS JUIS BBITOJHEHUS
KOHTPOJBHBIX MEPOTIPUATHH 10 pazaeny "OcecuMMeTpUYHBIN U3TU0 KPYTOBBIX MIacTUH"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena qucrumniusas (B

OHCHO‘IHOC CpEACTBO

Kopbt
JUCLUIIIINHE COOTBETCTBUM C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
(B COOTBETCTBUH C pazfenoM 1) VHARKATOPOB 7y |2|3]4]5]6]7]8]9]10

3HaTh:

— OCHOBBI MEXaHUKHU Ae(hOpMUPYEMOro TBEPAOTO KonTtposnbHas padora/KonTposbsHast

TeJa; ypaBHEHUs] PABHOBECHS; BHYTPEHHUE CUIIOBBIE pabora «Pacuer cratudeckn

(bakTOpBl; TEOMETPUUYECKHE XapaKTEPUCTUKH HEOIPEJEIUMBIX CUCTEM,

CEUEHUI; MEXaHUYECKNE XapaKTEPUCTUKH OCHOBHBIX V/-110mcr + 14 paloTarolmx Ha U3ruo»

KOHCTPYKLIMOHHBIX MaTe€pHUajoB, IPUMEHIEMBIX IPU

IIPOEKTUPOBAHUHM JIEMEHTOB MAIIMHOCTPOUTEIBHBIX

KOHCTPYKLIUH, TAKUX KaK CTallb, AIFOMUHUM,

KOMITO3UIIMOHHBIE MaTepHaJlbl;

- 001IMEe NOJI0KEHUS TEOPUU IPOUYHOCTH; BUJIBI KonTtposnbHas padora/KonTposnbsHast

pacyeToB Ha IPOYHOCTD; ONPEAEICHUE HANIPSKEHU pabdora «CioKHbIE BUJIbI

u eopMalmii Ipy pacTsHKEHUH-CKATUH, U3THOE, -1 I A nedopmanun»

KPYYCHHU U CJIOXKHBIX BUAAX Je(OpMAIMH; TOHATHS A-Llomcs

K03 uIMeHTa 3araca U JOIMyCKaeMbIX

HaIlpsDKEHNN;

YMerb:

— MPOBOJIUTH PACUET CTEP>KHEBBIX CUCTEM MpPU KonTtposnbHas padora/KoHTponbsHast

CJI0)KHOM Harpy’>K€HUH Ha IPOYHOCTb U KECTKOCTB; pabota «CoHbI€ BHIbI
nedopmarum

WJT-11omc1 + |+ KontposnbHas pabota/Pacuetnoe

3amanue " PacueTsl Ha MPOYHOCTh U
’KECTKOCTb JJIEMEHTOB
MalIMHOCTPOUTENbHBIX
KOHCTpyKLui"

— IPOBOJIUTH PACYET CTEPIKHEBBIX CUCTEM MpU KonTtponsHas padbora/KonTponsHas

n3rude Ha MPOYHOCTh U KECTKOCTD; N-11omnk-1 + pabota «Pacyer Ha MPOYHOCTH MPH
nu3ruoe»

— IPOBOJUTH PAcUeT CTEP)KHEBBIX CUCTEM IIPU NJ1-11onk-1 + KonTponbnas pabora/KonTponbHast
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KPYUCHHH HA ITPOYHOCTH U JKECTKOCTD,

pabota «Pacyer Ha IPOYHOCTH MPU
KPY4YECHUH CTEPKHEH)

— MPOBOJIUTH PACUYET Ha U3TUO KPYTOBBIX U
KOJIBLIEBBIX TIACTHH;

Kontposnbnas padota/KoHTposibHas
pabota «OcecuMMeTpUYHAas
nedopmanust KpyroBbIxX

W-11omk-1

MWJIAHIPUYIECKUX 000JI0UEK U
0CECHUMMETPHUYHBIN U3THO KPYTOBBIX
TUTACTUHY

— MPOBOJIUTH PACUET CTEPKHEBBIX CUCTEM MU KonTponbnas pabora/KonTponbHas

pacTspKEeHUU (CKaTUM) Ha IPOYHOCTh U JKECTKOCTD; V-1 1ome pabota: «PacueTsl Ha IPOYHOCTH MPU

’ pacTsHKEHUH (CHKATHH) CTEPIKHEBBIX

CHCTEM)

— MPOBOJIUTH PacyYeT Ha MPOYHOCTH TOHKOCTEHHBIX KonTponbnas pabora/KonTponbHas

000J104€eK 110 0€3MOMEHTHOW TEOPHH; NJ-11lomk-1 pabota «Pacyer TOHKOCTEHHBIX
000JI04eK»

— MPOBOJIUTH pacyeT Ha MPOYHOCTh KPYTOBBIX KonTponbnas pabora/KonTponbHas

IWINHPUYECKUX 000JI0UeK; N-11omk-1 pabora «PacdyeT TOHKOCTEHHBIX
000JI04€K»

— MPOBOJIUTH PACYETHI CTATUYECKH HEOTIPEIEITUMBIX KonTtpomnsHas pabora/KonTponsHas

CTEP)KHEBBIX CUCTEM Ha MPOYHOCTh U KECTKOCTb; VZ-110mcr pabota «Pacuer craTuuecku
HEOTIPEICIIMMBIX CUCTEM,
paboTaromux Ha U3Tuo»

— MPOBOJIUTH PACUET CTEP)KHEBBIX CUCTEM Ha KonTtponsHast padora/KonTponbsHast

YCTOMYMBOCTh U KOJEOaHMSL. NJI-11onk-1 pabora "Konebanus u
YCTOMYHBOCTD"

— CTPOUTH Irpa)uKy BHYTPEHHUX CHIIOBBIX KonTtponbHas padora/KoHTponbsHast

(bakTOpOB, IEpEMEICHHI C HCITOIE30BAaHHEM VJ-110me pabota «OcecuMMeTpHYHas 3a/1a4a

COBPEMEHHBIX MaTeMaTHUYECKHX MPOTrPaMMHBIX TEOPHH YIIPYTOCTH

KOMILJIEKCOB;

— aHAJIM3UPOBATH JIOPBI, HAXOJUTH HKCTPEMATIbHbIE KonTtponbHast padora/KonTponbsHas

3HA4YEHUS C IOMOIIBIO TPOTPAMMHBIX CPE/ICTB; WJ-110me pabota «Pacyer cTatndecku

HEOTPEEIMMBIX CUCTEM,
paboTaroIMX Ha U3TUO»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. PacuetHoe 3ananue " PacueTsl Ha MPOYHOCTH U KECTKOCTDH AIEMEHTOB
MalTuHOCTPOUTEIBHBIX KOHCTpYKIUi" (KoHTposbHAs paboTa)

Dopma peanuzanuu: [TucemenHas padora
1. KonTponbhas pabota «OcecummeTpuyHas 3aaada reopun ynpyroctuy (Konrponbhas
pabora)
2. KontponbHas padora «Pacder Ha mpounocTs nipu u3rude» (KontponasHas padota)
3. KonTtponbHas pabota «Pacuer Ha mpoyHOCTH pH KpydeHnH ctepxaein» (KontponbHas
pabora)
4. KontponbHast pabota «Pacder craTH4ecku HEONPeAeTUMBIX CUCTEM, padOTAIOIINX Ha
n3ru6» (KontponpHas padota)
5. KonTposbHas padota «Cnoxuabie BUIbI qedopMarun» (KoaTponbaas padoTa)
6. Kontponbhas pabota: «PacdyeTsl Ha MPOYHOCTD MPH PACTSHKEHUH (CHKATHUHU) CTEPIKHEBBIX
cuctem» (KonrposnbHas pabora)

4 cemecTp

Popma peanmmzanuu: [TucemenHas pabora
1. KonTponbhas pabota "Konebanus u ycroituuBocts" (KontponsHas padora)
2. KonTponbHas padota «OcecummeTpruyHas 1eopmaliys KpyroBbIX HINHIPUYECKUX
000JI0YEK ¥ OCECUMMETPUYHBIN N3rK0 KpyroBbIX miuactun» (KoHTponbHas pabota)
3. KonTponbHas padota «OcecummeTpuyHas 3a1a4da Teopun ynpyroctn» (KontponapHas
paborta)
4. KontponbHas padorta «PacueT cratnyecku HeonpeieaIuMbIX CUCTEM, padOTaOIIUX Ha
u3ru6» (KonrponbHas pabora)
5. Konrtponbnas padota «Pacuer ToHKocTeHHBIX 00010uek» (KoHTponsHas pabora)
6. KonrponbHas pabota «Crnoxable BUIb! gedopmarun» (KontponsHas paboTa)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
Oxzamen (Cemecmp Ne3)

Oxzamen (Cemecmp Ned)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIIAE€TCS OIEHKA 3a 4 ceMecTp.

Ipumeuyanue: OLeHOYHBIEC MAaTEPUAIIBI 10 TUCIMUITIIMHE IPUBEACHBI B (POHIE OLEHOYHBIX
marepuanos OIIOII.
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5. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. ®eonockes, B. U. ConpoTuBieHne maTepuanos : yueOHHK st BTy30B / B. . ®eonockes . — 13-
e u3l., crep . — M. : I3n-Bo MI'TY um. H.D. baymana, 2005 . — 592 c. — (Mexanuka B
TexHn4eckoM yHuBepcurere ; T.2) . - K 175-neturo MI'TY um. H.D. baymana . - ISBN 5-7038-
2699-3 ;

2. Nukosuy, I'. M. ConpoTuBienne matepuainoB. PykoBoacTBo k penieHuro 3aaad. Yacrts 1 :
yueOHoe rmocodue sl akaJIeMUYecKoro OakanaBpuara 1o HH>XEHEPHO-TEXHUYECKUM
Hanpasnenusm / I'. M. Uukosuy, JI. C. Munun, A. U. Bunokypos ; pea. JI. C. MunuH . — 4-e u3.,
uctp. u jon . — M. : FOpaiit, 2018 . — 318 c. — (bakanaBp. Akagemudeckuii kypc) . - ISBN 978-5-
534-05124-7

3. Uukosuy, I'. M. ConpoTtuieHue MarepuasioB. PykoBoJCTBO K pelieHuto 3a1ad. Yactp 2 :
yuebHoe 1mocodue s aKkaIeMHUIecKoro 0akanaBprara o HHXEHEPHO-TEXHUYECKUM
HanpasnenusMm / I'. M. Uukosuy, JI. C. Munun, A. U. Bunokypos ; pea. JI. C. MunuH . — 4-e u3f.,
ucnp. u jon . — M. : FOpaiir, 2018 . — 282 c¢. — (bakanaBp. Akagemudeckuii kypc) . - ISBN 978-5-
534-05126-1 ;

4. Munus, JI. C. ConpotuiieHue MarepuasioB. PacueTHble U TECTOBBIE 3a/1aHUs | yueOHOE Tocodue
JUTSL aKaJIeMUYecKoro 0akanaBprara By30B M0 HHKEHEPHO-TEXHUYECKUM HAIIPaBJICHUSAM, 1O
mucrumuinae "Conporusnenue marepuanos” / JI. C. Munwus, 1O. I1. Camconos, B. E. Xpomatos ;
pen. B. E. Xpomatos . — 3-e uzna., ucnp. u gon . — M. : FOpaiit, 2018 . — 224 c. — (bakainasp.
Axkanemudeckuii kypce) . - ISBN 978-5-534-04328-0 .;

5. HoBukosa O.B.- "Jlekuiuu no cONpoOTUBIIEHUIO MATEPUAJIOB B CTPYKTYPHOJIOTHYECKHUX cXeMax ',
UznarenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013502.html.

5.2 JIuueH31M0HHOE  CBOOO/IHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(uCHBIX IpOrpamm;

. Windows / Onepanimonnas cucrema cemeiictsa Linux;

. Buneoxondepenuuu (Maiing, Coepaxas, BK u np);

. Aatunnaruar BY3;

. Scilab;

. SmathStudio;

. GNU Octave.

00O NO Ok LW~

5.3 UntepHeT-pecypchl, BKIWYas npodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-
ClIpaBO4YHbIC¢ CUCTEMBbI:

1. 9BC Jlaub - https://e.lanbook.com/

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HammmonanbHas 1ekTpoHHas 6udmoreka - https://rusneb.ru/

. DuekrtponHasi oudamoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii dexepamuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAILHOI 3a1UThI PD -
https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JAHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

~NOoO Ok, WN
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10. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru
11. Ba3a oTKpbITHIX AaHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
12. DyekTpoHHast oTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITVIMHBI

Tun nomemenus

Homep ayauropun,
HAHMCHOBAaHHE

OcHamenue

VY4eOHble aynuTopun
JUIS1 IPOBEJICHUS
JICKIITMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIA

K-417/6, benas
MYJIbTUMEAUHHAS
CTyUs

CTOJI KOMIIBIOTEPHBIN, 1OCKAa UHTEPAaKTUBHAs,
KOMIIBIOTEPHAsI CEThb ¢ BBIXOOM B IHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP
MepCOHAJIbHBIN

K-417/7, CBeroBas
qyepHas CTYIUs

CTYJI, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
HNHuTepueT, MUKpOhOH, MyTbTUMETUHHBII
IPOEKTOP, IKpaH, 000pya0BaHKE
CHEIHNATN3UPOBAHHOE, KOMITHIOTED
MEPCOHAJIbHBIN

Y4eOHble ayIuTOpUN
JUTsI TIPOBEICHUS
MPaKTUYECKUX 3aHATHUH,
KP u KII

XK-417/1,
KommnsrorepHslii
knacc U0

CTOJI IIPENOIaBaTEIs, CTOJI KOMIIBIOTEPHBIH,
mKad I JOKYMEHTOB, IKad I OJCKIBI, CTOI
NUCbMEHHBIN, KOMIIBIOTEPHASI CETh C BHIXOJIOM B

NuTtepHeT, 1ocka MapKkepHas epeBHKHas,

KOMITBIOTEP MEPCOHAIbHBINA, IPUHTED,
KOHAWIIMOHED, CTCHT HHPOPMAITMOHHBIN

VY4eOHble ayIUTOPUH
JUISL IPOBEICHUS
MIPOMEKYTOUHOU

aTTecTaluu

XK-417/1,
KommnsrorepHslii
knacc U0

CTOJI IPEN0IaBaTesl, CTOJI KOMIIBIOTEPHBIH,
mKad Ui JOKYMEHTOB, IIKaQ ISl OI€XKIbI, CTOJ
IMCbMEHHBIN, KOMIIBIOTEPHAs CETh C BHIXOZOM B

NHTepHeT, 1ocka MapKepHasi IepeIBUKHAs,

KOMIIBIOTED IIEPCOHAIBHBIN, IPUHTED,
KOHJUITMOHEP, CTEH MH(OPMallMOHHBIN

ITomentenus mis
CaMOCTOSITEIILHOU
paboThI

HTB-201,
KomnsrorepHslii
YUTaIbHBIN 3aJ1

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJ IUCbMEHHBIN,
BEIIAJIKa JUIsl OJIEXKAbl, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B MIHTEpHET, KOMIIBIOTED
IIEPCOHAIBHBIN, TPUHTEP, KOHUIIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHUS

2K-2000,
Kondepeni-3an

140101(0)

CTOJI, CTYJI, KOMIIBIOTEP IEPCOHAIIBHBIN,
KOHJIULIHOHED

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOro UHBEHTaps

K-417 2a,
Ilomentenue s
WHBEHTapS

CTEJUIaX I XPAaHEHUS UHBEHTAaps, JKpaH,
yYKa3Ka, apXUBHBIE JOKYMEHTBI, JUIIJIOMHBIE U
KypCOBbI€ pabOThI CTY/IEHTOB, KaHLIEIAPCKUI

IIPUHAJUIC)KHOCTH, CIIOPTUBHBINA HHBEHTAPb,

X034 CTBEHHBI NHBEHTAPh, 3allaCHbIC
KOMILJIEKTYIOIIHE [l 000pYyJOBaHUS

27




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MexaHuka MaTepuaioB U KOHCTPYKIIUH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

KM-7

KonTponbhas pabota: «PacdyeTsl Ha MPOYHOCTD MPH PACTSHKEHUHU (CHKATHUN) CTEPIKHEBBIX
cucrem» (KonrponbHas pabora)

KonTponbhas pabota «Pacuer Ha IPOYHOCTH NpU KpydeHHH crep:kuein» (KontponbHas padbota)
Konrtponbnas padora «PacueTr Ha mpouHocTs npu u3rude» (Kontponsnas padota)
KonTtponbnas padora «Cnoxxasie Bubl aepopmannn» (KonTpoasHas padbora)

PacuerHoe 3aganue " PacueTsl Ha MPOYHOCTD U JKECTKOCTH 3JIEMEHTOB MAIIMHOCTPOUTEIBHBIX
koHCcTpykiuit" (KonTponbhas paboTta)

KonTponbHas padota «Pacder cTaTU4eCKH HEONPEAEINMbIX CUCTEM, paOOTAIOIINX HA U3rH0»
(KonTpoabpHas pabora)

KonTponbras pabora «OcecummeTprudHas 3aj1a4a Teopun ynpyrocta» (KorrponsHas padora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep N KM: 1 2 3 4 5 6 7
paznena AT et Henens 4 8 12 15 16 4 8
KM:
1 Bsenenue B kypc. Pacuers! npu
paCTSHKEHUHU CHKATHH

11 Beenenue B kypc +
1.2 PacdeTs! mpu pacTsHKEHUU CKATHN +

2 CnBur u KpydeHue
21 Kpyuenue crepkHeil kpyroporo +

' MOTIEPEUHOT0 CEYCHUS
29 PacueT BUTBHIX IUIMHAPHUECKUX +

' NPYKUH PaCTSDKEHHS —COKATHS

3 N3rub crepxueit
3.1 PacueTs! Ha TPOYHOCTH MpU U3rHOE +
3.2 [Tepememnienus npu u3rude +

4 CrnoxHnble BUBI Aedopmariuii

CTEpKHEU

4.1 Kocoit u3ru6 + +
4.2 Coueranue u3ruda c pacTsKeHUEM + +
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43 Coueranue u3rubda ¢ KpyueHuem + +
CTEPIKHSI KPYTOBOT'O CEUCHHSI.
Pacyerbl Ha MPOYHOCTH TIPH
5 [IUKITTICCKH MECHSFOIIIUXCS
HANPSDKEHUSAX
Pacuetsl Ha IPOYHOCTH IIPU
51 LUKJINYECKN MEHSIOIIINXCS + +
HANPSDKEHUSX
59 HanpsbkenHoe cocTosiHre B TOUKE. +
Kpurepuu npouyHoctu
5 OcecummeTpuyHas 3a1a4a TEOPUH
YIIPYTOCTH
6.1 VYrpaBieHus paBHOBECHS +
6.2 Ornpenenenne HaNpPsHKEHUM +
Bec KM, %: | 15 15 15 15 40 25 15

4 cemecTp

Hepeqem, KOHTPOJIbHBIX MEpOHpI/IﬂTI/Iﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH 110 JUCHMILVIMHE:

KM-4
KM-6

KM-7
KM-8
KM-9

KM-
10

Kontposnbnas pabora «Cnoxxusie BuibI gepopmannn» (KontpoasHas padbora)

KOHTpOJ’IBHaH pa60Ta «Pacuer cTaTudecku HCOIIPCACIUMBIX CUCTEM, pa60TaIOH_II/IX Ha U3rHo»

(KontponpHnas pabota)

Kontponbhas pabota «OcecummeTpudHas 3a1a4a Teopun ynpyroctu» (KonrponsHas padorta)

Kontpoinbnas padota «Pacuet ToHKOCTeHHBIX 0005104ek» (KoHTpoapHas paboTta)

KonTponbhas pabota «OcecummerpudHas 1edhopMaivs KPyroBbIX [MIIMHAPUYECKUX 0007I04YEeK

¥ OCECUMMETPHUYHBINA U3TUO KPYTOBBIX TutacTul» (KoHTposbpHas paboTa)
KonTponbhas pabota "Konebanus u ycroituuBocts" (KontponsHas padorta)

Bujx npome:xyTo4HOI aTTecTannu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuumninHb KM: 4 6 l 8 J 10
pasnena AT e Henens 15 | 4 | 8 | 10 | 12 | 15
KM:
1 Pacuer craTudecku HEONPEICTMMBIX CHCTEM,
paboTaronux Ha U3rud
11 Pacuer craTudecku HEONPEISTMMBIX CUCTEM, 4
' paboTaronux Ha U3rud
1.2 HedbopmarmonHast mpoBepka +
2 PacueT TOHKOCTEHHBIX 000JI0UYEK
21 Pacuet TOHKOCTEHHBIX 000JI0UEK 110 +
] 0e3MOMEHTHOI TeopHun
29 OcecummetpudHas n1edopMaliis KpyroBbix +
’ MATUHAPUYECKIX 00004k
3 Y CTOMYHUBOCTD CKATBIX CTEPKHEN
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3.1 Y CTOMUNBOCTD CKATBIX CTEPIKHEN +
3.2 Konebanus MeXaHHYECKUX CHCTEM +
4 OcecuMMETpUYHBIN U3rH0 KPYTOBBIX
TUTACTUH
41 OcecuMMETpUYHBIN U3rH0 KPYTOBBIX +
' TJIaCTUH
4.2 YpaBHeHHE paBHOBECHS +
Bec KM, %: | 15 25 15 20 20 20
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