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Pabouas mporpamma mno aucuuiuinHe «PacueT M KOHCTpyMpOBaHME MAIIUH U
anmapaToB» HampasiaeHuss noAarotoBku  15.03.02 «TexHonornueckne MamvHbl U
o0Opy/IOBaHUE)» COCTaBlIeHAa B COOTBETCTBUUM C TpeOoBaHusMu DeaeparbHOTO
rocyJapCTBEHHOro 00pa3oBaTeNbHOIO CTaHaapTa Bbicuiero ooOpaszoBanus 15.03.02
«TexHonmormyeckue MallMHbl M OOOpYIOBaHUE»,  YTBEPXKICHHBIM  IMPUKA30M
Muno6pnayku Poccun Munobpuayku Poccun ot 9 aBrycra 2021 r. Ne 728.

Pabouas nporpamma:
00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHHUIO PEIICHHEM Kadeaphl

"TexHoJOTHS U 000PYAOBAHUE XUMHUUYECKUX, He(DTETa30BbIX U MUIIEBBIX TPOU3BOICTB"
oT «14» mas 2026 r., nporokosn Ne 11.

3aBemyromuii Kadgeapoi Ab & /HIL Jlekuna/

onodpena Ha 3acegannu Y MKH ot «15» mas 2026 r., mpoTokos Ne4.

[Ipencenarens YMKH ACh vt 1. Jenkuna/




1. Heau 1 3a1a4u TUCHUILIHHBI

VYyebnas pucuurmimHa «PacueT M KOHCTpyMpOBaHUE MAIMH M alapaToB)
peanusyeT TpeboBaHus (eaepalibHOrO rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
BBICIIIETO0 00pa3oBaHus IO HampaBiaeHuto moarotoBku 15.03.02 «TexHomornueckue
MAaIIUHBI 1 000PYI0OBAaHUEY.

[lenapro mpenojaBaHusi IUCUUIUIUHBI SBJISETCS (POPMUPOBAHUE Y CTYIEHTOB
CUCTEMbl HAy4HBIX, METOAOJOTMYECKUX M MPAKTUYECKUX 3HAHUN, HEOOXOIUMBIX
OynymuM OakajlaBpaM TEXHMKH ¢ TEXHOJIOTHHM JUIsi pa3pabOTKH HOBOTO WJIH
COBEPIICHCTBOBAHUS JICUCTBYIOIIETO TEXHOJOTMYECKOr0 OOOpYyIOBaHUs, C YYETOM
HOBBIX JIOCTH)KCHUI HAYKU U TEXHUKH, 3apyOEKHOTO OMBITA, SKOJIOTHYECKHUX MPOOIIEM.

3agauu TUCIUIUIMHBI HAIPAaBJICHBI HA!

1.1. ¢opmupoBaHuE CHCTEMBI HAy4YHBIX, METOAOJOTMYECKUX M MPAKTHYECKUX
3HAHUW, HEOOXOAUMBIX OyAylIMM CHeHUalucTaM Tpu HU3YYCHUH pacuera U
KOHCTPYUPOBAHUSI MalllMH W ammapaToB, JIJII UX COBEPIICHCTBOBAHUS WM CO3JaHUS
HOBBIX;

1.2. dopmupoBaHHe CIOCOOHOCTH TBOPYECKOTO MBIIUICHUS CTYyJEHTa Kak
OyyIiero coszaaress BBICOKOA(h()EKTUBHOTO TEXHOJIOTHIECKOT0 000PYI0BAHMUS;

1.3. pa3BuTHE y CTYIEHTOB NPO(ECCHOHATHLHOTO MBIIUICHUS, YTOOBI OyIyIIHii
O0akajaBp CMOI' TI€PEHOCHTH OOIME€ METOJbl Hay4yHOW padoTel B paboTy Mo
CIIEHHAIIBHOCTH;

1.4. mpuBUTHE CTyAEHTAM HABBIKOB B 00JIACTM KOHCTPYHUPOBAHHUSA M pacyeTa Ha
MIPOYHOCTh U KECTKOCTh TUIIOBBIX 3JIEMEHTOB U Y3JIOB 000pPYAOBaHUS, UCIIOIH3YEMOIO B
Pa3JIMYHBIX OTPACIAX XMMUYECKUX U HE(TEra30BbIX MPOU3BO/ICTB;

1.5. pa3zBuTHE y CTYIEHTOB YMEHHS COUYETATh TEOPHIO C IMTPAKTUKOM.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
JuctunnnHa «PacueT U KOHCTPYMpPOBaHUE MAIIUH M allllapaToB)» OTHOCHUTCS K
o0s3aTenbHOM yacTu yueOoHoro miana bioka 1 «/ucuunauael (MOLYIIN)».

3. TpeGoBanusi K pe3yibTaTaM OCBOCHUS IMCUUILIIMHBI

W3ydyeHne  AUCUMIUIMHBI — HAlpaBl€HO Ha  (OPMHUpPOBAHUE  CIEIYIOIIMX
KOMITETEHIIHM:

OIIK-5 Cnocoben paboTath C HOPMATHBHO-TEXHUYECKON OKyMEHTAIUEH,
CBA3aHHOW ¢ Npo(decCHOHATBHON JeATENbHOCThIO, C YYE€TOM CTAHAApTOB, HOPM U
IIPaBUIL

OIIK-9 CnocobeH BHeAPSATh U OCBAaMBATh HOBOE TEXHOJIOTMYECKOE 000pYI0BAHHUE.



[lepedenp TIAaHUPYEMBIX PE3YJIBTATOB OOYUYEHUS MO TUCIUTIIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI 00pa30BaTEIbHOMN MPOrpaMMBbl

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAMMCHOBAHUC MHUKATOpa

HanmenoBanwme mmoxkazareinst

KOMIIETEHIIUH JTOCTHIKEHHSI KOMIIETEHIIUH OLIEHUBAHHUS
(pe3ynbTar OCBOCHHS) | (COCTABIISIONIEH KOMITCHTCHIIHH ) (pe3ynpTaTa 00y4eHus 1o
JIMCLUTLIINHE)
OIIK-5. Cnocoben NJ1-4omk-5 CriocoOeH UCIIOIb30BaTh 3HATB: OCHOBEl METONONOTMH M
paboTarts c HOPMaTUBHO-TEXHUYECKYIO OOIIIHE TPHHIAITB KOHCTPYHPOBAHHS
HOPMATHBHO- JOKYMEHTALMIO I Pa3pabOTKH TEXHOJOTHYECKOTO OGOy IOBAHMS;
TEXHUYECKOM HOBOT'O WJIM COBEPIICHCTBOBAHMUS 5
JIOKyMeHTanuei, JeHCTBYIOLIEro TEXHOJIOTMYECKOro YMeTb: BLIOHPATH KOHCTPYKIMOHHBIH
CBA3AHHOM ¢ 000pYyI0BaHUsl, C Y4ETOM HOBBIX Matepual AT U3TOTOBJICHHA
npodeccHoHaTbHOM JOCTHKEHUI HAYKH M TEXHUKH, oTpacnesoro  obopynosaHus B
JEATENBHOCTEIO, C 3apy0€KHOTO OIBITa, CTAHAAPTOB, 3aBHCUMOCTH oT cro
TEXHOJOTHYECKHX IapaMeTPOB

y4€TOM CTaHJapTOB,
HOPM U NIPaBUII

HOPM U TIPaBHII

(paboueit Temmeparypbl, JaBICHUS

cpensl W €€  (PUBHKO-XUMHYCCKHX
CBOMCTB);

BJIa/I€Th: METOJaMH pacyera Ha
MPOYHOCTb, KECTKOCTh u
YCTOHYMBOCTh THUIOBBIX JJIECMEHTOB
(y3m0B) TEXHOJIOTMYECKOTO
000opynoBaHUs XUMHUYECKHUX u

He(l)Tel"a?»OBLIX IMPOU3BOACTB.

OIIK-9. Cniocoben
BHEJPSTH U OCBaNBATh
HOBOE
TEXHOJIOTHYECKOe
o0opynoBaHue

N I-4onk-9 CriocoOeH pa3pabaTsiBaTh
HOBOE HJTU COBEPIIICHCTBOBATH
JIEHCTBYIOIIEE TEXHOJIOTHYECKOE
000py/noBaHue, C yU€TOM HOBBIX
I[OCTI/I)KGHI/II\/JI HAaYKH U TCXHHKH,
3apy0eKHOTO OMbITa

3HaTh:  OCHOBHble  TpeOOBaHUS,
OpeabsBiIseMble K  KOHCTPYKIUSIM
MallluH u arrmapartoB; craanuun
IPOEKTUPOBAHUSA  TEXHOJIOTUYECKUX
armaparos; METaJUTNIECKHE "
HEMETaNTNYeCKUe KOHCTPYKIIMOHHBIE
MaTcpHralibl, MMPUMCHACMBIC JJIsL
M3TOTOBIICHUS 0TpacjaeBoro
000pyI0BaHUs, CBOWCTBA M OOUIYIO
XapaKTepUCTUKY 3TUX MAaTepHalloB,
JUHaAMHUKY U3MCHCHU CBOMWCTB
MaTepHaloB MPH HU3KUX M BBICOKHX
TeMIepaTypax, KpuTepuu BbIOOpa
KOHCTPYKLIMOHHBIX MAaTepHaJioB JUIs
HU3TOTOBJICHUSA MAIIMH MW alIapaToB,
OCHOBbl ~ 0€3MOMEHTHOW  TEOpUHU
pacdeTa CUMMETPUYHO HArpy»KEHHBIX
TOHKOCTEHHBIX 000JI0YEK BpalleHUS,

yCIIOBUS CYLIECTBOBAHUS 0e3
MOMEHTHOTO HaIPSKEHHOTO
COCTOSIHUSL ~MaTepuana  000JI0YEK;

HOPMAaTUBHBIM pacdyeT Ha MPOYHOCTH
U YCTOMYMBOCTH pa3IMYHBIX (Qopm
000JI0YEK BpALICHUS, HArpy>KEHHBIX
BHYTPEHHUM W Hapy>KHbIM
JIaBJICHUEM; YCIIOBHS oTepU




Kox u HaumenoBanue

Kon n HanmMeHoBaHue HHIUKATOPA

HaunMmeHnoBanue nokazarens

KOMITETCHITHH JOCTUKCHHS] KOMITETEHITUT OIICHUBAHUS

(pe3ynbTaT OCBOCHHS) | (COCTABIISIONIECH KOMITCHTCHIIHH ) (pe3yabTaTa 00ydeHus 1o
JIMCLUTLIINHE)
MPOAOJILHOM u MOIepeyHOn
YCTOWYMBOCTH TOHKOCTCHHBIMH
000JI0YKaMH, MYTH UX MOBBILICHUS;
0COOCHHOCTH pacdera
HUIMHIPHYECKUX 000J104€eK,
MOIKPETIIICHHBIX KOJIbIIAMH

’KECTKOCTH; CIIOCOOBI  YKPEIUICHUS
KpacB OTBEPCTUH B TOHKOCTEHHBIX
000JI0YKax, pacyeT YKPEIJISFOIINX
DJIEMCHTOB Pa3IIMIHBIX THUIIOB,
OCOOCHHOCTH M XapaKTep KpaeBbIX
cwi, aepopMmaliii W HANpPSOKEHUH,
OpUYMHY W THUIIOBBIE  CIIydYad
BO3HUKHOBEHHUS KpaeBoro 3¢ddexra;
CIocod  ompeneneHus — KpaeBbIX
CHWIOBbIX  (DaKTOpOB;  ONACHOCTb
KpaeBoro 3¢ddekra ANS PazsTUIHOTO
pola KOHCTPYKIMOHHBIX MaTEPUAIIOB;
pacdyer y3JIOB CTBIKa OO0OJOYEK C
ydeToM KpaeBoro 3 dekra;

yMeTb: KOHCTPYMpOBaTh JeTalu U
Y3716l TUIIOBOTO OOOpYIOBaHUS C
Y4ETOM Pa3IMYHBIX
TEXHOJIOTHYECKUX  YCIIOBUM  €ro
paboTel W B COOTBETCTBUH C
JNEHCTBYIOIUMHU  TOCYIaPCTBCHHBIMU
CTaHJapTaMH, TMPUMEHSEMBIMUA TPHU
MPOSKTUPOBAHUH B 00J1aCTH MAITUH U
anmnapaTos XUMHYECKUX u
He(dTerazoBbIX MIPOU3BO/ICTB;
BBHITIOJHATh pacueThl Ha MPOYHOCTH,
JKECTKOCTh U YCTOWYMBOCTH THUITOBBIX
AJIEMEHTOB MAIlIMH W aflapaToB B
COOTBETCTBUH roCy/1apCTBEHHBIMU
CTaHIapTaMH, B TOM 4ucie Ha OBM ¢
MIPUKIaTHBIMHA MPOTPaMMHBIMH
Cpe/IcTBamMu;

BJIaJleTh: [IPAKTUYECKUMU HaBBIKAMU
KOHCTPYHPOBAHUA THUIIOBBIX
TEXHOJIOTHYECKUX MallliH u
amnrapatoB C YYETOM YCJIOBUH HUX
pabot B COOTBETCTBYIOLIUX
OTpACIEBBIX POU3BOJICTBAX.




4. O0beM IMCUMILUIMHBI M BUABI Y4e0HOIl padoThI
ouHas gpopma odyuenus

aKaJ.uacoB
Bun yueGHOH nesTenbHOCTH 110 CEMECTPaM
Bcero
7 cem.
1. AyTuTOpHBIE 3aHSTHSI, 4ACOB BCErO, B TOM YHCJIE! 64 64
* 3aHATHS JICKIIUOHHOI'O THIIA, 32 32
* 3aHATHS CEMHUHAPCKOTO THIIA:
IIPAKTUYECKUE 3aHATUS 32 32
1ab0paTopHbIC 3aHATH
B TOM YHCJIC 3aHATUS B (DOpME MPAKTUIECKON TOJITOTOBKU
2. CamocTosTeNnbHast paboTa CTYACHTOB, BCETO 116 116
— KypcoBasi pabota (IpOeKT) — —
3.IIpomexyToyHast aTTeCTaIUs: 9K3aMeH
9K3aMeH, 3auem C OYeHKOl, 3auem
O0BeM QUCHMILIMHEI B 3aUE€THBIX €IUHUIIAX 5 5
O0BeM QUCLMILUIMHEL B aKal. 4acax 180 180
3a0uHasn hopma odyuenHus
akKaJl. 4acoB
Bun yuebHolt nearenbHOCTH 10 ceMecTpam
Bcero
8 cem.
1. AynTuTOpHBIE 3aHSTHSI, 4aCOB BCETO, B TOM YHCJIE! 16 16
* 3aHTHS JIEKIIMOHHOI'O THIIA, 8 8
* 3aHATHUS] CEMHUHAPCKOTO THIIA:
MIPAKTUYECKUE 3aAHATUS 8 8
71ab0paTOpPHBIE 3aHATHS
B TOM YHCJIE 3aHATUS B (pOpMe MPaKTUIECKON MOJITOTOBKU
2. CamocTosTenbHast paboTa CTYJACHTOB, BCETO 164 164
— KypcoBasi pabota (IpOeKT) — —
— KOHTpOJIbHAs paboTa + +
3.IIpoMexyTouHas aTTeCTalHs: IK3aMeH
9K3AMeH, 3a4em ¢ OYeHKOl, 3a4em
O0BEeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 5 5
O0BeM QUCIUAILIMHEI B aKajl. yacax 180 180

5. Copep:xanue QUCHMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM C yKa3aHUEM
KOJIMYECTBA aKAJIEeMUYEeCKUX YaCOB M BUI0B YUEOHbIX 3aHATHI

5.1. Coneprxkanue TUCHMIIMHBI

Tema 1. BBogHast 4acThb.

[Ipenmer Kypca, ero 3Ha4eHue, CBSA3b C IPYTUMU JUCHUIUIMHAMU. TEpMUHOIIOTHUS:
MallliHa W anmnapaT, MalllMHHBIA W anmnapaTHbIi mporecchl. CTaauu pacyeTa armnapaToB.
TpebGoBanus k MalmHaMm u arnmapaTtaM. JIutepatypa 1mo TUCIUILTAHE.

Tema 2. OCHOBBI MeTOI0JIOTMM W 00I[HE NPHUHIMIBI KOHCTPYMPOBAHMS
TEXHOJIOTHYECKOr0 000py/10BaHUA.

OOmue MPUHIUIIEI KOHCTPYUPOBAHUS 000pYyI0BaHUs. MeToIbl MPOTHO3UPOBAHMUS
KOHCTPYKLIMM MalllMH M anmapatoB. Bompockl onTUMHM3alMd Opu KOHCTPYUPOBAHUU.
Kputepun ontumuzanyu. CUCTEMHBIN aHAN3.




CAIIP. Enunas cucrema KoHCTpykTopckoil nokymeHtaunu (ECKI). Bunbl
U3JENIUN U UX CTPYKTypa. Bubl KOHCTPYKTOPCKHUX JTOKYMEHTOB.

Craguu pa3paOOTKH KOHCTPYKTOPCKOM JOKyMeHTauuu. Borpockl yHudukanuu u
HOpMaJIM3alMi 3JIEMEHTOB MAllUMH W amnapaToB, Psapl nuaMeTpoB, HOMHHAJIBHBIX
00BEMOB, YCIOBHBIX JaBJeHHH, PekoMeHIalMy HauMHAIOUWIEMY KOHCTPYKTODY.
BuOpocToiikocTh 1 BUOpO3aIUTa MalIKH.

Tema 3. KoHcTpyKIIMOHHBIE MaTepHaJbl, IPUMeHsieMble I M3r0TOBJICHUSA
MAIIMH U aNnapaToB.

TpeOoBaHus, TpenbsABIIEMble K KOHCTPYKLIMOHHBIM MatepuanaM. lM3MeHeHue
(U3UKO-MEXaHUYECKUX CBOMCTB MaTepUajoB C  yBEIMYEHUEM  (TIOHMKEHHEM)
temriepatypbl.  OCOOEHHOCTH  BBIOOpAa  KOHCTPYKIIMOHHBIX  MaTEpHAIOB A
o0opyaoBaHus, padOTAIOLIEr0 TP MUHYCOBBIX TEMIIEPATYpaxX XIaJ0JIOMKOCTh CTAJIEH.

Oco0OeHHOCTH BBIOOpAa KOHCTPYKIIMOHHBIX MAaTepHAIOB Juisl 00OpyAOBaHMS,
paboTatoniero Inpu BBICOKUX TemmepaTrypaX. IIOHATHS CHHEIOMKOCTM M KpacHO-
JIOMKOCTH, IOJI3y4ECTH, JJIMTEIBHOW IPOYHOCTH, peJlakcaluu HanpsbkeHuid. Coydyau
OTPHULIATENILHOTO MPOSIBIICHUSI PeJlaKCallii HaNpsHKEHUH, Mepbl K ee CHIKeHnto. Oommas
XapaKTEpUCTHKA CTAJIEM M KX NPUMEHEHHME B MAIIMHO- W  aIlllapaTOCTPOCHUU:
yrJepoanucTas cTajb OOBIKHOBEHHOI'O KadyecTBa, KAueCTBEHHAs (KOHCTPYKLIMOHHAs)
CTaJlb, JUCTOBOM U COPTOBOM MPOKAT, ABYCIOMHBIN MpoKaT (OuMeTal ), HU3KO-, CpeHe-
Y BBICOKOJIETUPOBAHHBIE CTAJIH.

OO011ast XapakTepuCTUKa YyT'YHOB, LIBETHBIX METAJUIOB, UX CIUIABOB, IJIaCTMAacCc U
OpPYruX  HEMETaNIMYECKUX  MaTepuajoB, UX OPUMEHEHWE B  MalIMHO- U
anmnapaToCTPOCHHH.

Tema 4. OcHOBBI 0€3MOMEHTHOM TEOPUM pacyeTa 000J104€K.

TonkocteHHble 000s0ukn. OOMacTh WX NpUMEHEHUs. BHyTpeHHUE CcuiIbl U
MOMEHTBI, BOBHUKAIOIIME B TOHKOCTEHHBIX 000J0YKaX MOJ BO3ACHCTBUEM HU30BITOYHOTO

JaBJICHUS. O06omouku BpAILICHUS. OcHOBHbIE MIOHATHS, ONIPEACIECHUS
u cootHomenus. Jlonymenus JlsBa - Kupxroda. YpaBHeHus paBHOBecHsT 000J0YEK
BpAILICHUS.

VYpaBHeHHe paBHOBecHUs 3yeMeHTa 0000uky (ypaBHeHue Jlamnaca) U ypaBHEHHE
paBHOBecHsl 30HBI 000Joukd. HampspkeHus M HampsHKEHHOE COCTOSIHME MaTepualna
TOHKOCTEHHOM OOOJIOUKHM TpU €€ OCEeCUMMETPUYHOM HArpyXeHHH. Y CIOBUS
CYLIECTBOBaHMsI 0€3MOMEHTHOI'O HAIIPSHKEHHOTO COCTOSIHUS MaTepHaiia 000JI0ueK.

Hedopmaruun u nepemenieHuss B 000104ykax BpaieHus. [IpaBuiia 3HaKkoB IS
BHYTPEHHUX CHJIOBBIX (AKTOpOB, JMHEWHBIX M YIJOBBIX mepemenieHuil. Oomue
OCHOBHbIE ypaBHEHHs OE€3MOMEHTHOM TEOpHHM TOHKOCTEHHBIX 00ojouek. [Ipumepsl
OPWIOKEHUS! ypaBHEHUH OE3MOMEHTHOM TeOpHUM K OCHOBHBIM (opmaM 000J0ueK
BpalieHus (UWIMHIP, KOHYC, cdepa), HarpyKEHHbIM Ta30BbIM MJIM THIPOCTATUYECKUM
JABJICHUEM KHUIKOCTH.

Tema 5. Pacyer TOHKOCTEHHBIX 000JI0Y€K, HATPYKEHHbIX BHYTPEHHUM
AaBJICHUEM.

Teopuu IpOYHOCTH, UX MPAKTUUECKOE MPUMEHEHHE. Y coBHs poyHOocTU. O0Ime
MOIXOAbl K ONPEIETICHUIO TOJIIUHBI CTEHKM TOHKOCTEHHBIX 00ojoyek. Pacuer
HUIMHApUYEcKux 00onodyek Ha npouHocTh Mo 'OCT 14249-89 «Cocynbl u anmaparsbl.
HopwMmbl 1 MeTobI pacueTa Ha MPOYHOCTHY. Pabodee u pacueTHOE JaBIeHHUE.



OnpeneneHue BEIUYHMHBI JIONMYCKA€MbIX HANPSDKEHHWM, y4eT BIUSHUSA CBAapPHBIX
mBoB. Bunbl mBoB, KO3(Q(UIMEHT NPOYHOCTH cCBapHOro ImBa. KOHCTpYyKIIMOHHAs
npubaBKa K TOJIIHUHE CTEHKH 000JIOUKH, €€ cllaracmbie.

['Mapo — W NMHEBMOWCHBITAHUE amnmnapaTroB, UX HazHadeHue. [IpoOHoe naBieHuUe
TUAPOUCTIBITAHUS. Pacduer Ha MPOYHOCTh NPU TUAPOUCHBITAHUM ammapara. Y4eT
cOOCTBEHHOT'0 Beca MPU pacyeTe rOpU30HTAIBLHO PACIIONIOKEHHOTO anmnapara.

Tunel KpbIIEK U JHULL anmnapatoB, ux npuMmenenue. Hopmatusueiil (mo 'OCT
14249-89) pacuer mNONYIIApOBBIX, CHEPUUECKUX, TOPOCHEPUUECKUX, TapeabyaThX,
IUIOCKUX U AJUTMNITAYECKHUX JHUIL HA TPOYHOCTb.

Konnueckue nuuma u nepexopl. KOHCTpYKTUBHBIE PA3HOBUIHOCTH KOHUYECKUX
JHUII, UX HOPMATHUBHBINA pacyeT Ha MPOYHOCTb.

Tema 6. Pacuer TOHKOCTEHHBIX 000/109€K, HATrPYK€HHBIX HaPYKHBIM
JAaBJICHHEM.

OcobeHHOCTH pacuera cOCyl0B, pabOTaroMIMX IOJ BO3JEHCTBUEM CHKUMAIOLINX
Harpy3ok. [lonsitue 06 ycroitunBoctn obonouek. Kputnueckoe nasnenue. PacuetHas u
KpUTHYECKas JUIMHA [IWJINHIPA.

Kopotkue u anuuHble HMIUMHAPBL. OCOOEHHOCTH MOTEPU YCTOWYUBOCTU JIst
JUIMHHBIX ¥ KOPOTKUX HMWIMHAPOB. OmpenesieHne KpUTUIECKOTO JaBICHUS IS JITIMHHBIX
Y KOpOTKUX HWIMHApPOoB. @opmyiisl bpecca u Museca.

Koadpounuent 3anaca ycTtoHduBOCTH; (DAKTOPbI, BIMUAIOIIME HA €r0 BEINYHUHY.
Kosplia skeCTKOCTH, NX Ha3HAYCHHE, KOHCTPYKIUH' W PacyeT Ha MPOYHOCTh. MeToauka
pacyera TOHKOCTEHHBIX LWIMHAPOB, HAarpy>KE€HHbIX HapykHbIM naBieHueM no ['OCT
14249-89.

VYyer n00aBOYHBIX Harpy3ok (CKUMAIONIMX W U3THOAIONIUX), ACHCTBYIOIIMX Ha
BEPTUKAIILHO PACIIONOKEHHBIN annapar. Y CTOMYMBOCTh JHUI Pa3IMYHON (POPMBI.

Tema 7. Pacuer anmaparoB ¢ yueroM KpaeBoro 3¢ gexra.

KpaeBoii »sddexr. Dusznueckuii CMbICH, TNPUYUHA W TUIOBBIE CIydau
BO3HUKHOBEHHUs KpaeBoro d¢dekra. Pacmoprnas cuma. OcoOEHHOCTH KpaeBBIX
HanpspkeHuil. [IpaBuna 3HAKOB JUIsl KpaeBbIX CHIJIOBBIX (DaKTOPOB, pagUalbHBIX U
YIJIOBBIX MIEPEMEILICHUH.

Omnpenenenre KpaeBbIX CHJIOBBIX  (DaKTOpPOB. YpaBHEHHS COBMECTHOCTH
paauaIbHBIX M YIVIOBBIX NepeMeleHuil (aedopMaliinii) KpaeB COMpPSraeMbIX 3J€MEHTOB,
MX YacTHbIC yIpolleHus. /[eficTBUTENbHAs U DKBUBAJICHTHAS €d pacyeTHas cxema ys3ia
CTBIKA COIPATAEMBIX 3JIEMEHTOB.

Kpaeras 3anaua. [Ipumepsl ee perieHus it OCHOBHBIX (hOpM 000JI0YEK BpallieHUs
(mmmuHIp, cdepa, konyc). Hanpspkenus npu kpaeBoM 3¢ dekTe, ero onacHocTb. Mepbl k
CHUKEHUIO KPAaeBbIX HANPSKEHUM.

5.2. Pa3aennl, TeMbl JUCHUIIIMHBI M BUJbI 3aHATHIA
ounasn popma odyuenusn

Ne Buppl 3aH4THH, BKIIOYas CAMOCTOSITENBHYO Kon
/11 paboTy CTy/IEHTOB (B akaJ.4acax) WHIUKAaTOpa




HaumeHnoBanue paszena, 3aHATHS 3aHATHS camoc— JOCTHKCHUS
TEMBbI JTUCIMILUIMHBI JICKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEIbHAs | KOMIICTCHIIUU
THTIA TUTA / U3 HUX B pabora
dhopme
MPaKTUYECKOU
ITOATOTOBKH

Tema 1. BBogHas 4yacThb. 2 2 U-4omcs

N 1-4onk-9
Tema 2. OCHOBBI 4 20 N-4onk-s
METOIOJIOTHH U OOLIHE NJ1-4ornk-9
MPUHIIMITEI KOHCTPYHUPOBAHHS
TEXHOJIOTHYECKOTO
000py/IOBaHUsI.
Tema 3. KoHCTpYKIIMOHHBIE 6 12 NJ1-4onk-s
MaTrepuaibl, IPUMEHICMbIC N-4ormk-9
JUISI U3TOTOBJICHUS MAILIMH U
arnapaToB.
Tema 4. OcHOBEI 4 16 N1-4omk-5
0E3MOMEHTHOH TeOpUHr N-4onk-9
pacdera 000JI0UeK.
Tema 5. Pacuer 6 12 36 WJI-4onk-5
TOHKOCTEHHBIX 000I0YEK, N J1-4ormk-9
HaArpy>XCHHbIX BHYTPEHHUM
JABJICHUECM.
Tema 6. Pacuer 6 8 22 N -4omk-5
TOHKOCTEHHBIX 000JIOYEK, N -4ork-9
Harpy>KCHHBIX HAPYXHBIM
JABJICHUEM.
Tema 7. Pacuer anmapatoB ¢ 4 12 8 N -4omk-5
Y4ETOM KpaeBoro 3¢ ekra. NJI-4onk-9
Hroro 32 32 116




3a0unasn popma odyuenus

Bupl 3aH8THH, BKIIIOYas CaMOCTOSITEIbHYIO Kon
paboTy CTyIeHTOB (B akaj.yacax) WHJUKaTOpa
HaumeHnoBanue paszena, 3aHATHS 3aHATHS caMoc— JIOCTYIKCHUS
Ne TE€MBbI JUCLIMILIMHBI JCKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEIbHAas | KOMIIETEHLUU
n/m THTIA TUTIA / U3 HUX B pabota
dhopme
MPaKTUYECKOU
[IOJITOTOBKH
1. | Tema 1. BBogHas gacTs. I 2 UA-4omes
N 1-4omnk-9
Tema 2. OCHOBBI 1 26 N -4omk-5
METOJI0JIOTHH U 00IIIHE N-4ork-9
2. | IPUHIUIBI KOHCTPYHUPOBAHHS
TEXHOJIOTMYECKOI0
000py/IOBaHUs.
Tema 3. KoHcTpyKIIMOHHBIE 1 22 N -4omk-5
3 | MaTepuaibl, IpUMEHsEMbIC N-4orik-9
JUISL U3TOTOBJIEHUS MAIIIMH K
arapaToB.
Tema 4. OcHOBEBI 1 26 N1-4omk-5
4. | 6€3MOMEHTHOW TEOPHH N-4orik-9
pacdera 000JI0UeK.
Tema 5. Pacuer 2 5 40 N1-4omk-5
5 | TOHKOCTEHHBIX 000JI04YEK, N -4omnk-9
Harpy>KeHHBIX BHYTPECHHUM
JIABIICHUEM.
Tema 6. Pacuer 1 24 N1-4omk-5
6. | TOHKOCTEHHBIX 000JI04YEK, N -4omnk-9
Harpy>KeHHBIX HAPYKHBIM
JIaBIICHUEM.
7 Tema 7. PacueT anmapaToB ¢ 1 3 24 N/1-4omk-5
" | yueToM KpaeBoro 3¢ dekra. W/I-4omk-9
Hroro 8 8 164




5.3. IlepeyeHb NpPaKTHYECKUX 3aHATHH

Ne HaunmenoBanue pazaena, TeMbl
/o UCLUIIINHEI

COI[Cp)KaHI/Ie MPAKTUYICCKUX 3aHATHH

O0BbeM OUCIHHIIINHEL B aKaJl. Yacax

ouHas opma
00y4eHus

3ao4Has popma
o0y4eHus

Tema 5. PacueT TOHKOCTEHHBIX
5. | obomouek, Harpy>KeHHBIX
BHYTPEHHUM JaBJICHUEM.

OmnpeneneHue TOJIIUHBI CTEHKH LWIMHAPUYECKOH, chepudecKoi,
KOHMYECKOM 000JI04KH U IIIOCKOTO THUIIIA.

Heo6XxoauMoCTh yKpeIUIeHHsT KpaeB OTBEPCTUH B TOHKOCTEHHBIX
obosoukax. M3yueHne METOAMKY pacyeTa yKpeIuIeHUs! OTBEPCTHIA.
CriocoObl  ykperuieHUst KpaeB OTBepcTH. (OCHOBHBIE THUIIOBBIE
KOHCTPYKLIUU Y3JI0B YKPEIUIEHHs OTBEepCTHH. UMcIoBBIE apaMeTpsl
YKPEIUIAIOIUX 2JIEMEHTOB.

UucneHHbl pacdeT 3JEMEHTOB YKPEIUIEHUS OTBEPCTUS C MOMOILBIO
OBM.

Pacuer  cMMMETpHYHO  HArpyKEHHBIX  KpPYyIJbIX  IUIACTHH:
O3HAKOMJICHHE C pacyeToM IUIACTMH METOJOM  HadallbHBIX
IapaMeTPOB; YUCIICHHBIN pacyeT CIUIOIIHBIX U KOJIBIEBBIX IUIACTHH C
3aIaHMEM CTYACHTY €€ KOHCTPYKTUBHBIX IIaPAMETPOB U HAIPY3KH.

12

Tema 6. PacueT TOHKOCTEHHBIX
6. | o0omouek, Harpy>KeHHBIX
HapY>KHBIM JaBIICHUEM.

Pacuer BepTHKaJIbHBIX ammapaTroB KOJOHHOTO THIIa Ha BETPOBYIO
Harpy3Ky: 3ajadd, CTOSIIME Mepe] pacdeToM ammnaparoB Ha
BETPOBYIO Harpy3Ky; O3HaKOMJIEHHE ¢ METOAMKON pacueTa ammapara
Ha BETPOBYIO Harpy3Ky; pelIeHHe @pHuMepa Ha OIpeleleHne
BETPOBOI'0 M3rHOAIOIIET0 MOMEHTA C UCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHH.

Tema 7. Pacuer anmapatos
y4eToM KpaeBoro ¢ ¢ekra.

OtpaboTka METOJMKH COCTABJICHUS OSKBUBAJIEHTHOW pacueTHOU
CXEMBI y371a COMpsDKeHHs 00O0JIOUEK BpallleHWs, Ha KOHKPETHBIX
MPAKTUYECCKUX TpuMepax. UWCICHHBIH pacdeT KpaeBBIX CHIIOBBIX
(akTOpOB.

12

Hroro

32

5.4. llepeyens 1a00paTOPHBIX padoT
JlabopamopHvie 3anamus He npedycMOmpeHbl.




5.5. 3apaHus QI caMOCTOATEIbHOM Pa00ThI CTYACHTOB

Ne n/nt HaunmenoBanue pasnena, 3azaHus, BONPOCHL, AJIs1 CAMOCTOSITENbHOTO U3yUEHHUS OObeM TUCUMILIMHBI B aKaJl. 4acax
TEMBbI JUCLUIUIHBI (3amanus) ouHas popma 3ao04Has popma
oOy4eHus oOy4eHus
1. Tema 1. BBogHast yacThb. Lenu, 3agauun, B3aMMOCBS3b C JUCIUILIMHAMH. 2 2
2. [ToaroroBka kK pyoexxHOMY KOHTpoJIt0 1o Teme Nel,2
Tema 2. OcHOBBI Oznakomnenne ¢ ['OCTamm  Ha  KOHCTPYKTOPCKYIO
METOO0JIOTUU U 00111e JIOKYMEHTALHUIO:
NPUHITATIBI I'OCT 2.101-2016 Ha Buabl U3AEIHUNA U UX CTPYKTYPY; 20 2%
KOHCTPYHPOBAHUS I'OCT  2.102-2016 Ha  BHUOBl  KOHCTPYKTOPCKHX
TEXHOJIOTUYECKOTO JIOKYMEHTOB;
000py10BaHusl. I'OCT 2.103-2016 na craguu pa3pabOTKU KOHCTPYK-
TOPCKOM JOKYMEHTAIUH.
3. [TonrotoBka kK pyOexHOMY KOHTpoia0 1o Teme Ne3
Oznakomiuenue ¢ [OCTamu Ha KOHCTPYKIIMOHHBIE MaTE€pPHAJIbI:
I'OCT 380-2005 Ha yriaepoJucTble CTald OOBIKHOBEHHOTO
Tewma 3. KoHcTpyKIIMOHHBIE
MaTepuaibl, IPUMEHsEMBbIE Katectaa,
I'OCT 1050-2013 Ha yraepoaucTbie Ka4eCTBEHHBIE CTaH; 12 22
JUISL U3TOTOBJIEHUS MAIlIUH U
anapaToB. I'OCT 19283-73 Ha HU3KOJIETUPOBAaHHBIE CTAJIH;
I'OCT 5632-2014 Ha BBICOKOJIETUPOBAHHBIE CTAJIH;
I'OCT 10885-85 Ha 1BYXCIIOWHBIH JINCTOBOM TTPOKAT:
I'OCT 1412-85 Ha cepble UyryHBl.
4. [ToaroroBka Kk pyOexxHOMY KOHTPOJIIO 10 TeMe Ne 4:
YcBOeHHE OCHOBHBIX MOHATHH U OINpeesieHni 0e3MOMEHTHOM
Tema 4. OCHOBLL TEOPHUH 06vonoqe1<, METO/1a MOTyYEHUS
Ge3MOMEHTHO TeopHH ypaBHEHUH paBHOBECHS 000JI0YeK BpaIlIeHus, a TAaKXKe 16 2%
pacera 0GONOYeK. YPaBHEHHUH, ONHCHIBAIOLIIX ){eQ)opMauHHv U TepeMelIeHUs
ToueK (ceueHHil) o0oodek #oJ BO3AECHCTBUEM HArpys3KH.
N3yuenne mpumepoB MPUIOKEHUS YpaBHEHHN 0€3MOMEHTHOM
TEOPHH K OCHOBHBIM (pOpMaM 000JI0YEK BpAIICHHUS.
5. Tema 5. Pacuer [[nacTuHKM ©  OBICTPOBpAIIAIOIIHUECS JTUCKH: TOHATHE O 36 40

TOHKOCTEHHBIX 000I0YEK,

IUTACTUHKAX U jauckax. Mx ¢opma, Harpyska. Hanpsbkenue u




Harpy>KeHHBIX BHYTPEHHUM
JIaBJICHUEM.

HaNpsHKEHHOE COCTOSHUE MaTepuasa B IUIACTHHKAX U JIUCKaX.
Pacuer cuMMETpUYHO HArPy>KEHHBIX KPYIJIBIX TUIACTHH.
PazpemHble coenMHEHMs B anmapaTOCTPOCHUHU: (IIaHLEBbIE
COCIMHEHMS, TpeOOBaHUA K HHUM. YCIOBHBIH NPOXOd U
YCIOBHOE [JaBJIEHUE, MPUCOEIMHUTEIbHbIC pa3Mepbl (iaHLa.
Knaccudukanus ¢uannes: menbHbIE U CBOOOIHBIC (DIAHIIBI,
(¢opMBbl MPUBANOYHBIX MOBepxHOCTEeH ¢uanueB. [Ipoknanku u
IIPOKJIaJIOYHbIE MaTepHabl, TpeOoBaHUS K HUM.
Teopernueckue ocHOBBI pacuera (uanueB. becdranueBbie
pa3beMHBIE COEAMHEHHS, MX KOHCTPYKIMH M MPHUMEHEHHE.
CocraBineHue  pacueta  ()IaHLEBBIX ~ COGIMHEHMH  C
npumeHenneM OBM.

IlonrotoBka k pyOexHOMY KOHTpoiaro 1o Teme Ne 5.
Oznakomnenne ¢ ['OCT 14249-89 "Cocynsl u anmapaThl.
Hopmbl 1 MeTonpl pacueTa Ha MPOYHOCTH" B YaCTH pacyera
000JI0YeK, HArPY)KCHHBIX BHYTPEHHHM JIaBJICHHEM: BBIOOD
BEIMYMHBI  KO3((UIIMEHTa TNPOYHOCTH CBAPHOrO  IIBA,
olpeziesieHUe JOMYCKAaeMbIX HaNpsyKeHUM, B TOM 4YHCIe - s
MaTepHalioB HE YKa3aHHBIX B TaOJIuIax

I'OCT 14249-89, ycBoeHne HOpMaTHBHBIX METOJOB pacuera
OCHOBHBIX (opM 0005104eK, pabOTAIOUIMX [0/ BHYTPEHHUM
JaBJICHUEM. YCBOEHHME METOJMKA pacueTa y3JI0B YKpeIJIeHUs
KpaeB OTBEPCTHH B TOHKOCTEHHBIX 000JI0UKAX.

Tema 6. Pacuer
TOHKOCTEHHBIX 000J10Y€EK,
HArpy>KeHHBIX HapY>KHBIM
JTaBJICHUECM.

[ToaroroBka Kk pyOexxHOMY KOHTPOJIIO 10 TeMe Ne 6.

Oznakomnenne ¢ ['OCT 14249-89 "Cocynpl W anmaparsl.
Hopmbl m meTonbl pacuera Ha NMPOYHOCTH' B 4YACTH pacyeTa
000JI0YeK, HArpy)XeHHBIX HapY)KHbIM JaBJICHHEM: YCBOCHHE
noHsaTusi "PacuerHas JnuHa anmapara’, O3HAaKOMIJICHHE C
pacdyeToM JOIyCKaeMOro JaBJIEHUS, HCXOAS U3 YCIOBHSA
MPOYHOCTH U YCJIOBUA  OOecredeHuss  yCTOWYMBOCTHU
HWINHAPUYECKON oOeuaiiku, pacyeToM IJIaJKUX ammapaTtoB U
anmnapaToB, MOJKPEIJICHHBIX KOJbIIAMU KECTKOCTH, a TaKXke C
pacueToM 000JI04eK Ha KPUTUYECKOE COCTOSIHME TpHU JIEHCTBUU

22

24




JIOTIOJTHUTEJIBHBIX HArpy30K (CHUMAIOIIUX U U3THOAIOIINX ).

[MonroroBka Kk pyOeXHOMY KOHTpoito 1o Teme Ne "7:
YcBoenue mnonaTHS "KpaeBoil A @dexT”, ero NpuYuHBI M
CIIEICTBUE, THUIOBBIX 'ciydaeB" BO3HUKHOBEHHMS  KpaeBOIO
spdexra. O3HaAKOMIIEHHE C METOAOM OIPEJEeNIEHUs] KPAaeBbIX

Tema 7. Pacder anmapaToB ¢ | CUJIOBBIX (bakTopoB, co crocooom COCTaBJICHUS ] 24
y4eTOM KpaeBoro 3 ¢dekra. | SKBUBAICHTHBIX PACUETHBIX CXEM Yy3Ja CThIKAa COMpPITraeMbIX

3JIEMEHTOB, a

TaKKe C pe3ylbTaTaMU peUIeHHs KpaeBoll 3amaud AJis

OCHOBHBIX (opMm obosiouek BpameHus (wmmHIP, cdepa,

KOHYC). YCBOGHHE MEp K CHHKCHHIO KPAaeBbIX HaMPsLKEHUH.
Hroro 116 164




6. PacueTHo-rpajuueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBasi pabora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonrTpoabHas padora

Koumponvnas paboma npedycmomperna no 3ao0unou ghopme 006yuerus.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352&tip=26

10. OueHo4YHbIe CpeACTBA IJsi NMPOBeJEHHUS TEKYIIero KOHTPOJIA H
NMPOMEKYTOYHOM aTTeCTANNH

OueHuBaHue pe3ydbTaTOB OOy4YeHUs MO0 JUCHUIUIMHE ¢ YpPOBHSA
chOpPMHUPOBAHHOCTH KOMIMETECHIIMI (4acTH KOMIIETEHIIMM) OCYIIECTBIISIETCS B
paMKax TEKYyLIEro KOHTPOJsS YCHEBAEMOCTH M NPOMEXKYTOYHOM aTTeCTaluh B
cooTBETCTBHH ¢ DOHIOM OLIEHOYHBIX CPEACTB.

ITepeyens BOnpocoB K 3a4éTy:
3ader He MPEenYCMOTPEH YUeOHBIM ILTAaHOM.

IlepeyeHb BONIPOCOB K IK3aMeEHY:

1. Mamwnna, anmapar. I[IpuHOMOMaNbHOE pa3IWyue MEXIAY HUMH.
MamvHHBIA ¥ annapaTHbeli TEXHOJIOTMYECKHE Mpouecchl. [IpuMepsl mamuH u
anaparos.

2. Craguu pacyera anmnapatoB. OCHOBHbBIE 3aJjauM, PELIAEMbIE HA KaXKIOU
CTaJluu.

3. OcHoBHbIC TpeOOBaHUS, MPEABIBISIEMbIE K MallMHAM M amrmaparam.
Hopmanuzanus u yaudukanys y3710B MaIliH U anmnaparos.

4. OcHOBHBIE TpeOOBaHUS, MPEAbIBISIEMble K KOHCTPYKLHOHHBIM
MaTepuaigaM,  UCHOJB3YEeMbIM Ui  HU3TOTOBJCHHUS  TEXHOJIOTHMYECKOIO
00opy10BaHUS.

5. OcobGeHHOCTH BBIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB, UCIOJb3yeMbIX B
000pyZ0BaHUY, padOTAIOIIEM IPU MUHYCOBBIX TEMIIEpaTypax.

6. Oco0eHHOCTH BBIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB, UCIOJb3yEMbIX B
o0opy1oBaHUH, pabOTAOIIEM MTPU BEICOKUX TEMIIEpaTypax.

7. Obmas xapakTepuCTHKa METAIUTMUECKUX KOHCTPYKIIMOHHBIX MaTEpPHAaJIOB
(crameii, YyryHOB, IIBETHBIX MeTauioB). [IpuMepsl uX UCHOJIB30BaHUS B
TEXHOJOTHYECKOM 000pYI0BaHUHU.

8. OOmasgs  XapakTepUCTUKA  HEMETAUIMYECKUX  KOHCTPYKIIMOHHBIX
maTepuainoB. [Ipumepsl UX UCTIOIB30BAHUS B TEXHOJIOTHYECKOM 000PYAOBAHUU.

9. IlyTtu cHMKEHHS pacxoJa KOHCTPYKLIUOHHBIX MaTEPHAJIOB.

10. Bompocel onthMH3anuMu  [pud  KOHCTpyHpoBaHuu. Kpurepuun


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352&tip=26

ontumansHoctu. CAIIP.

11. Kouctpykropckass nokymeHtamusa. ECKJI[. Buabl KOHCTPYKTOPCKUX
JIOKyMEHTOB. Busipl nznenuit, uxX CTpykrypa.

12. Craguu pa3paOOTKH KOHCTPYKTOPCKON JOKYMEHTAIMH (TEXHUYECKOe
3aJlaHi€ — TEXHUYECKOE MPEIJIOKEHUE — ICKU3HBIN MPOEKT — TEXHUYECKUM MPOEKT
— pabouuii MPOEKT).

13. ToHKOCTEHHBIE U TOJCTOCTEHHBIE 000JI0UYKH, IPUMEPHI UX MPUMEHEHUS.
VYcnoBre TOHKOCTEHHOCTH 00o0souku. MeMOpana. HanpsbkeHus W Hanps>KEHHOE
COCTOSIHWE MaTepHuaia B TOHKOCTEHHBIX U TOJICTOCTEHHBIX 000J0YKaX.

14. OO6onouku BpameHusi. OCHOBHbIE TIOHATHS, ONPEICICHUS U
COOTHOILICHHS.

15. Cxema cui ¥ MOMEHTOB, JCUCTBYIOIIMX Ha AJIEMEHT TOHKOCTEHHOM
oOonouku. HampaBieHust ux 1eicTBUS, IPaBUiIa 3HAKOB.

16. O01IMe NpUHLIKIIBI COCTABICHUS YpaBHEHUI paBHOBECUSI O€3MOMEHTHOM
Teopun oOosnouek. ['mnoresst JlsiBa — Kupxroda. YpaBHeHuss paBHOBecHs
anieMeHTa 000J10ukH (Jlarmmaca) u 30HBI 000JIOYKH.

17. besmomeHTHass 000J0YKa. YCIOBHS CYIIECTBOBaHUS OE3MOMEHTHOIO
HaIIPSHKEHHOTO COCTOSTHUS.

18. edhopmanum sneMeHTa ob6oouku. [IpaBuia 3HAKOB IS JTUHEHHBIX U
YTJIOBBIX MIepeMenieHnil. MepunoHallbHbIE U KOJIbIIEBbIC Y/UTMHEHHS 2JIEMEHTA.

19. MepunuoHanbHass W KoJiblieBasg KpUBHM3HBI 000J0ukd. ["ayccoBa
KpUBHU3HA TMOBEpXHOCTU 000mouku. Kraccudukarmus ¢GopMm U MOBEpXHOCTEH
000JIOUKH.

20. I[IpumeHeHue oOuUX ypaBHEHU 0€3MOMEHTHOM TEOPUH K OMPEAEIICHUIO
cun S u T u nepemeniennidi A U © B UMIMHAPUYECKONH 000JIOUKE, HATPY>KEHHON
ra30BbIM JIABJICHHUEM.

21. Teopun TPOYHOCTH, UX MPAKTUUECKOE MPUMEHEHUE. Y CIOBUS
IIPOYHOCTH.

22. Koadpdumument npounoctu cBapHoro mBa (Y). Bumbl cBapHBIX IIBOB.
Pa3nenka KpOMOK IOJ] CBapKy.

23. Koncrpykimonnas npubaska (C), e€ cmaraemoe, UX OMpeeeHue .

24. HopmaTuBHBII pacuéT TOHKOCTEHHBIX IHMJIWHAPOB HArPy>KEHHBIX
BHYTPCHHHUM JIaBJICHUEM.

25. PacyetHoe u pabouee gaBiieHHe. [UIpO- W TTHEBMOUCHBITAHUS
anmnaparoB. Y CJIOBUE NPOYHOCTHU MPHU TUIPOUCTIHITAHUY.

26. Pacuer HampspkeHMM wu3ruba OT JEUCTBUS COOCTBEHHOTO Beca B
TOPU30HTAJIBHO  PACMOJOKEHHBIX anmaparax. PacueTrHas cxema, OIIOpPbI
A3ru0aroImmux MOMEHTOB.

27. Pacyer BBINYKJIBIX JHUIL (MOJYHIAPOBBIX, TOPOCHEPUUECKHUX,
AUUNITHYECKUX ). IX mpumeHeHue.

28. KoHCTpYKTHBHBIE PAa3HOBHIHOCTH KOHUYeCKHX AHHII. KoH]y3opsl u
nudy30psl (KOHHYECKHE epexonbl). X mpuMeHeHue u pacuer.

29. PacyeT mI0CKUX U TapeibyaThiX JHUIL. VX TpruMEeHEHHE.

30. Ocnabnenue o6o0104yek OTBepcTUsMU. CrOCOOBI YKpEIUIeHHsS KpaéB
orBepcTUil. OCHOBHBIE TUIIOBbIE KOHCTPYKIMH y3JI0B YKPEILJICHUS.



31. OOume npuHIMMIBI pacyéTa y3J0B YKPEIUICHUS OTBEPCTHUH.

32. llenp ¥ TOCNENOBATENBHOCTh pacyeTa BEPTUKAIBHBIX amnnapaToB
KOJIOHHOTO THIIAa Ha BETPOBYIO Harpy3ky. Pacuérnas cxema. Berposou
U3TUOAIOUH MOMEHT.

33. Tlonarue o0 YCTOMYMBOCTH TOHKOCTEHHBIX oOosiouek. Kputuueckoe
naBneHue. IlpakTtuyeckue mnpuMepsl HEOOXOJUMOCTH pacuera 000J0YeK Ha
YCTOMYUBOCTb.

34. Pacuer MIMHHBIX UWIMHAPOB Ha YycroilumBocTh. Dopmyna bpecca,
YCIIOBHUS €€ IPUMEHEHMUS.

35. Pacuer KOpPOTKMX WLWIMHAPOB Ha ycronumBocTb. Popmyna Museca,
YCIIOBHUS €€ IPUMEHEHMUS.

36. Kputnueckas u pacueTHast JUIMHA WIMHAPOB.

37. KoHCTpyKIIMU U pacyeT KOJell KECTKOCTH. TpeOoBaHUs K HUM.

38. OCHOBBI HOPMATUBHOTO METOJIa pacyeTa IMUIMHAPUYECKUX 00CYaeK Ha
YCTOMYUBOCTb.

39. BausiHue 100aBOYHBIX HArpy30K (M3rHOAroONIUX, OCEBBIX CKUMAIOIINX)
Ha YCTOMYMBOCTB aIllapara.

40. Kpaesoit apdexr. [lpuunHa u TUTIOBBIE CIy4dyal €ro BO3SHUKHOBEHHS.
Pacniopnas cuna.

41. XapaktepHble 0COOCHHOCTH KPAEBbIX HAMPSKEHUN.

42. OmnpeneneHue KpaeBblIX CHIOBBIX (aktopoB P o umw M o
(mericTBUTENbHASL U KBUBAJICHTHASI PACUETHBIE CXEMbl, YPAaBHEHUS! COBMECTHOCTH
paguanabHbIX U YTIIOBBIX Aedopmanuii). [IpaBuna 3HakoB yis cuil U aedopMariuii.
YacTHble yNpOIIeHUs] YPAaBHEHHI COBMECTHOCTH Ae(hOpMALIHA.

43. Hanpsixenus npu kpaeBoM 3P deKTe, ero ornacHoCTh, MEPbI K CHUYKEHUIO
HETaTUBHOTO BO3JIEUCTBUA KpaeBoro 3pdekra.

44. TInactuHbl W Aucku. POpMBI IUIACTUH W JUCKOB. WX cxojcTBa u
paznuuus. [IpuMepsl macTuH U quckoB. HanpshkeHus: 1 HaNpssKEHHOE COCTOSTHUE
Marepuala MJIaCTUH U JTUCKOB.

45. Knaccudpukammst ¢nanneB. WX KOHCTPYKIIMM U TPUMEHEHHE.
[Ipucoenuuutensubie pasmepbl (Quianma. [loHATHS yCIOBHOTO Tpoxoja U
YCIIOBHOT'O JJABJICHUS.

46. TpeOoBanus k (dnaHneBbIM coeauHeHUsM. OCHOBHBIE (POPMBI
MPUBAJIOYHBIX TOBEPXHOCTEN (hIaHIEB, UX IPUMEHEHHE.

47. 1IpokJIagk U MPOKJIAJ0YHbIe MaTepuaibl A (IaHUEBbIX COCAMHEHHIH,
WX IPUMEHEHHUE.

48. becdaniieBbie pa3beMHbBIC COSTUHEHUS, X MPAKTUYECKOE MPUMEHEHHE.

IIpyMepbl KOHTPOJIBHBIX BONPOCOB W 3aJaHUM ISl TPOBEJACHUS
TEKYLIero KOHTPOJIA M NPOMEKYTOYHOH aTTecTallMU 10 MTOraM OCBOCHMS
AUCHUIIMHBI, A TaKKe Ui KOHTPOJS CAaMOCTOAATEJbHOH padoThl
o0y4arouerocs no OTAeJbHbIM pa3/ieam JUCHUIINH:

Mopyis 1

TeMsr: Beonnas 4acThb; Meronosorus KOHCTPYUPOBAHUS;
KOHCTpYKIIMOHHBIE MaTEPUAIBI



No Bonpocst OrneHou. OTBETHBI
h OasIBI 1 2 3 4
VYKaxuTe CTpPOKY, 1 Tennooomennuk, | Ucnapurens | byakep | Konaencarop
COJIEpIKallyIo OTtcTOlHUK ABTOKJIaB Pextug. | Cymmuika
| | HauMeHOBaHUS [Inex Monxyc kojoHHa | Llentpudyra
OJHUX TOJIBKO Hacoc
anmnaparoB
Mopys 2
Tembl: beamoMeHTHas Teoprsi 000JI0UEK
Ne | Boripockl OneHou. OTBETHI
OaJLIBI 1 2 3 4
Vkaxure 1 & g & g
1 —=10 —=0 ——1 ——={
ycioBHe, Ha B R B B
KOTOpPOM
OCHOBBIBAETC
s BBIBO/I
dbopmyn  ans
TOHKOCTEHHBI
X COCY/IOB
Mopys 3
Tewmbl: Pacuer animapatoB Ha Py, ; YKperuieHne orBepcTuit
Ne | Boripockl Onen OTBETHI
ou. 1 2 3 4
0aJuIBI
B bopmyne 1,0 1,5 2,4 2,6
: [¢]* = min {ﬁ;i; wan =
ey Mg Rt
ONpeAEIISIONIeH BEJIMYUHY
HOPMAaTUBHOTO JOMYCK. HampsHKEHUS
JUIA  Marepuaiga pabOTalomero Tpu
BBICOKOIA t°, yKaxkuTe 3HAueHHE KOYD.
3armaca MpOYHOCTH Nyy

Monyins 4
Tembr: Pacuer ammaparoB Ha P, ; Pacuer ammaparoB Ha BeTpoByrO
Harpy3Ky
No Bomnpocsr Ouenou. OTBETBI
OasIbl 1 2 3 4
Or KaKuXx 1 Or Or Or Ot ynpyrux n
1 | XapakTepucTuK NPOYHOCTHBIX | YIPYTHX | MJIACTHYECKHUX | TUIACTUYECKHX
KOHCTPYKIIMOHHOTO (os; O1) (E; w (e:;v)
Marepuaa 3aBUCHT
BEJINYMHA
KPUTUYECKOTO
ABJICHUS?
YUemy paBHa 110 1 1,2 1,5 2,4 4,6
I'OCT  14249-89




2 | BemuumHA  KO3(.
3armaca
YCTOWYMBOCTU IS
HAJTUHIPUYECKIX
00oouek (npu
YCIIOBUH Gp<Or)
Moayns 5
Templ: Pacuer anmapaToB ¢ yueToM kpaeBoro dddekxra
Ne| Borpockr OueHou. OTBETBI
OasLIBI 1 2 3 4
Ykaxure MPUYUHY 1 Coenunenue Paznuun | Paznuunas | JlelictBu
1 | BOBHUKHOBEHHSI KPaeBOTO KOHCTPYKTUBHBI | BIH KECTKOCTh | €
spdexkra B ceuenusx 0-0 X DIIEMEHTOB B | MaTepua | Kopiyca BHYTpEH
KOpITyca arnmapara CTBIKOBOM b | ammapara B | HEro
ceYeHU KOHCTpY | ceueHuu 0- | 1aBiieHH
T "’ *ﬁ*):‘{. KTHBHBIX | 0 no | s
B S AIIEMEHT | CPAaBHEHUIO
u mox yriom | OB C JPYTUMH
IPYT K PYTy CEUCHUSIMU

11. YueOHO-MeTOAMYECKOE O0ecTiedYeHHe TUCHUILIMHBI

11.1. PekomeH10BaHHAA JIMTEpaTypa

1. Pacuer 1 KOHCTPYHPOBAHUE MAILIMH U allllapaToB MHUILEBIX POU3BOACTB.
[TpakTuky™m [DneKTpoHHBIN pecypc]: yueoHoe mocobue/ A.H. OctpuxoB [u ap.].—
ONEeKTpPOH. TEKCTOBbIE JaHHble.— BopoHex: BoOpoHEXCKHIl rocyaapCTBEHHbBIN
YHUBEPCUTET HHKEHEPHBIX TexHosorui, 2014.— 200 c.— Pexum pocrymna:
http://www.iprbookshop.ru/47446

2. Medonpe M.H. OcHOBBI pacueTa W KOHCTPYHPOBAHUS MAIIUH H
anmnapaTroB nepepadaTbIBAIOIIMX MPOU3BOACTB: Kypc jekuuii / Medoare M.H.,

MezenoB A.A. — HoBocubupck: HoBocuOupckuii rocyaapCTBEHHBIA arpapHbIi
yauBepcutetr, 2011. — 109 c. — TekcT: 3neKTpOHHBIA // DJIEKTPOHHO-
OubMoTeUHast cucrema IPR BOOKS: [caitT]. — URL:

https://www.iprbookshop.ru/64755.html

3. CapunoB M.IO. Teopernyeckre OCHOBBI pacyeTa MAIMH W anmnapaTroB
nepepaboTku HepTH U raza : yueoHoe nocooue / Capunos M.1O., Pyouosa K.JI..
— Komcomonbck-Ha-Amype KomMmcomornbckuii-Ha-AMype ToCyAapCTBEHHbBIN
yHuBepcutet, 2019. — 61 c. — ISBN 978-5-7765-1410-4. — Texkcr
AJIEKTPOHHBIN // DnekTponHo-Oubmoreunas cucrema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/102103.html

4. Pacuer W KOHCTpyHpOBaHHME MAIIMH W amNapaTtoB IHIIEBBIX
MPOU3BOJCTB. YUeOHUK 1Jis By30B. / mon pea. OctpukoBa A.H.— 2-e uza. nepepad.
N non. — CII6.: U3a. PAIIIIL, 2009. — 408c. Dx3emIuisipsl Bcero:4

5. Bunorpano, C.H., Tapannes, K.B. KoncTtpyupoBanue wu pacuer
AJIEMEHTOB TOHKOCTEHHBIX COCynoB: YueOHoe mocooue. - Ilenza: Uza-po III'Y,
2004. - 136 C. Pexum JIOCTYyTA:
http://window.edu.ru/resource/878/36878/files/stup104.pdf



http://www.iprbookshop.ru/47446
https://www.iprbookshop.ru/64755.html
https://www.iprbookshop.ru/102103.html
http://window.edu.ru/resource/878/36878/files/stup104.pdf

6. TOCT 14249-89. Cocynbl u annapatbl. HopMbl 1 MeTOABI pacuera Ha
npoyHoctb. — M.: M3a. CrangaproB, 1989. Bren. 01.07.89. — 62 c. Pexum
noctymna: http://standartgost.ru/g/I’OCT 14249-89

7.TOCT P 51273-99. Cocyas! u anmapatbl. Hopmbl 1 METOABI pacuera Ha
npoyHOCTh. OmpeesieHne pacueTHbIX YCUIIMNA AJI anmnapaToB KOJOHHOTO TUIA OT
BETPOBBIX HArpy30K M CeMCMHYECKHX Bo3aecucTBuii— M.: ['occrtanmapt Poccuwn,
1999. Bsen. 06.05.99. — 11 C. Pexum JOCTyTa:
http://standartgost.ru/g/I'OCT _P_51273-99

8. T'OCT P 51274-99. Cocynbl u amnmapaTbl. Anmnapatbl KOJOHHOTO THIIA.
Hopmel n MeToabl pacuera Ha nmpoyHocTh.— M.: ['occtannapt Poccun, 1999. Been.
06.05.99. — 11c. Pexum noctyna: http://standartgost.ru/g/['OCT P _51274-99

10. I'OCT 24755-89. Cocynbl u anmapartsl. HopMbl 1 METOZIBI pacuera Ha
IIPOYHOCTH YKpemneHus: orsepetnil.— M.: M3a. Cranmapros, 1989. Been. 01.01.90.
— 33 c. Pexum nocryna: http://standartgost.ru/g/TOCT_24755-89

11.2. Ilepuoguyeckue U3TAHUS

He UCNOJIb3YIOMCA

11.3. HopmMaTHBHO-IIPaBOBbIE AKTHI U HHbIE IPABOBbIE JOKYMEHTbI

He UCNOJIb3YIOMCA

11.4 IlepeyeHb 3JIEKTPOHHO-00pa30BaTEJIbHBIX PECYPCOB

1. YyebHOo-MeTOAMUECKHME MaTepuanbl 1Mo  aucuuriuHe Pacder w
KOHCTPYHPOBAaHUE MAIIMH U almaparoB (JIEKTPOHHBIA 00pa30BaTEeNbHBIN pecypc
pasmenies B HMOC DOTU (pumman) CI'TY wumennm Tarapuna FHO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352/)

2. Caitt OTU (bunmman) CI'TY umenu [Narapuna FO.A. http://techn.sstu.ru/

11.5 DJ1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

1. «OBC IPRbooks»,

2. «9BC elibrary»

3. 9bC «kKOHCVYJIBTAHT CTYAEHTA»

11.6. Pecypcbl  HMHPOPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHOM  CeTH
«AHTepHeT»

- Caiit komnanuu ACKOH http://www.ascon.ru;

- ®opym nons3oBateneit [10 ACKOH http://forum.ascon.ru/;

- Caiit HayuHO-TexHHUYeckoro 1eHrpa AIIM http://www.apm.ru/rus/;

- Cuctema tpexmepHoro mojenuposanust KOMITAC-3D http://kompas.ru/;

- OBC «YHuBepcuTeTckas HaydHO-TexHUuUeckas oubiamoreka» (http://lib.sstu.ru);

- 9bC «Enunoe okHo» (http://window.edu.ru );

- Ob muccepranuit Poccuiickoit rocynapctBenHou oudnnoreku (https://dvs.rsl.ru);
- MeKJIyHapoaHas peeparuBHas 6a3za gaHHbIX Scopus (https:// www.scopus.com);
- MexnayHapoaHas pedepatuBHas 6aza  ganHeix Web  of  Science
(http://apps.webofknowledge.com) u ap.

Hemoynukuy  MOC  OTH  CITY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )



http://standartgost.ru/g/ГОСТ_14249-89
http://standartgost.ru/g/ГОСТ_Р_51273-99
http://standartgost.ru/g/ГОСТ_Р_51274-99
http://standartgost.ru/g/ГОСТ_24755-89
http://techn.sstu.ru/
http://techn.sstu.ru/
http://techn.sstu.ru/
http://www.ascon.ru/
http://forum.ascon.ru/
http://www.apm.ru/rus/
http://kompas.ru/
http://lib.sstu.ru/
http://window.edu.ru/
https://dvs.rsl.ru/
https://www.scopus.com/
http://apps.webofknowledge.com/
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx

11.7. IleyaTHbIe ¥ JJIEKTPOHHBbIC 00pa3oBaTe/ibHbIE pecypchl B (popMax,
aJANTUPOBAHHBIX [UI CTYACHTOB ¢ OIPAHMYEHHBIMH BO3MOKHOCTAMU
310POBbA (IJI TPYII M MOTOKOB € TAKUMHM CTYACHTAMH)

1. ApantupoBanHas Bepcuss HODB, nns ucnonb3oBaHWs HMHBaIUIaMUA M
JIMIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBS

12. NudopManmuOHHO-CIIPABOYHbIE CHCTEMbl M NpPOodecCHOHAJIbHbIE
0a3bpl JaHHLIX

OOyuaromuMcst obecriedeH aA0cTyn (ymaleHHBINM TOCTYI), B TOM YHCJIE B
cllydae MPUMEHEHHSI SJIEKTPOHHOTO 00y4YeHUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTHH, K COBPEMEHHBIM NpO(ECCHOHANBHBIM 0a3aM JaHHBIX U
UH(GOPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

He UCNONb3YIOMCA

12.2 IlepeyeHs npodeccHOHATBLHBIX 023 TAHHBIX

https://www.rst.gov.ru/portal/gost/ Caiitr — Poccranmapt (denepanabHoe

areHTCTBO 10 TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH )

12.3 Ilepeyenr MHGPOPMANMOHHBIX TEXHOJIOTHIl, HCHOJIb3yeMbIX INpPH
OCYLIECTBJICHMH O00pa30BaTelbHOI0 Mpouecca M0 AUCHUIUIMHE, BKJIKYasA
nepeyeHb MPOrPaMMHOI0 obecredeHust

OOGpazoBaTenbHBIM MpollecC MO IUCHUIUIMHE o00OecredeH HeOoOXOIUMbIM
KOMIUIEKTOM JIMIIEH3HOHHOTO W CBOOOJHO PaclpOCTPaHsAEMOro IMPOrpaMMHOTO
oOecrieueHrs, B TOM YHCJIE OTCYCCTBCHHOTO IMPOU3BOJACTBA  (IOJJICIKUT
OOHOBJICHUIO MTPU HEOOXOJIUMOCTH).

1) JluneH3noHHOE MTPOrpaMMHOE 0OECIICUCHHE
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome

2) CBoOoaHO pacmpocTpaHsIeMOe MPOrpaMMHOe o0ecTieueHUe

Kaxnprii  oOyuarommiics B  TEUYEHHE BCEro mepuoja OOydeHHUs
o0ecrieunBaeTCs WHIWBHIYATbHBIM HEOTPAHHMUYEHHBIM JIOCTYIIOM K DJICKTPOHHO-
OMOMMOTEYHON CHUCTEME M DJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHON

cpere.

13. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

Vuebnas ayoumopus 01151 nposedeHust 3aHAMUU 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHa CHCIHMATU3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMU
cpenctBamu oOydenwusi: 12 cronos, 24 cryma; pabodee MECTO MpEnoaaBaTes;
nocka Ui HamucaHus ¢uiomactepoMm; — mpoektop BENQ 631, pynoHHBIN
MIPOCKITMOHHBINA IKPaH, HOYTOYK C MOAKIIOYECHUEM K CETH C BBIX0JI0M B MIHTEpHET
U JocTynoM B MH(poOpManmoHHO-00pa3oBaTenbHyto cpeny DTU (puman) CI'TY
umenn [arapuna }O.A., yueOHo-HarmsigHble MOCOOUS, oOecreunBarome
TEMaTUYECKUE WIUTIOCTPAINH IO pabodeil mporpaMMe TUCITATITUHBL.


https://www.rst.gov.ru/portal/gost/

Yuebnas ayoumopus ons nposedenus 3aHAmutl NPAKmMu4ecko20 muna

YKOMIUIEKTOBaHA  CHENMATM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpenctBamu oOydeHwms: 12 cronoB, 24 cryma; pabodee MECTO MpEIoaaBaTes;
nocka ans  HanucaHus Quomactepom; mpoekrop BENQ 631, pymnonHbIid
POEKIMOHHBIN 3KpaH, HOYTOYK C MOJKIIOYEHHUEM B CETh C BBIX0J0M B MHTEpHET
U JocTynoM B mH(popManmoHHO-00pa3oBaTenbHy0 cpeny DTU (pmwman) CI'TY
uMenn [arapuna FO.A., ydeOHO-HarJAIHbIE MOCOOUA, OOECIEeYMBAIOIINE
TEMaTHUYECKHE WLTIOCTPAINH 110 paboyeil mporpaMme TUCITUTLINHEI.

}4 [; ,’ /-"
Pabouyto mporpammy coctaBmi /Mnaitnep M.I"./




14. lonosiHeHMs1 ¥ U3MEeHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoit / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




