DHIeNbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢heaepanbHOro rocyapCTBEHHOTO
OIOIPKETHOTO 00pa30BaTEIILHOTO YUPEKIACHMUS
BBICILIET0 00pa30BaHMUs
«CapaToBCKHUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH ['arapuna 10.A.»

Kadenpa «Texnonorust u o000pyoBaHUE XUMHUECKUX, HEPTETa30BbIX U MUILIEBBIX
MIPOU3BOJICTBY

PABOYAA NMPOrPAMMA

10 JUCLIUILINHE

«b.1.2.15 Pacuem u xoHcmpyuposanue Mawun u annapamos»

«21.03.01 «Hegpmezazosoe deno»
[Tpoduib: «Ikcrmyaranus ¥ 00CITyKUBAaHUE TEXHOJIOTMUECKIX 00bEKTOB
He(TerazoBOro Mpou3BOJICTBAY

dbopma 00yueHus — ouHast

Kypc — 4

cemectp — /

3a4EeTHBIX €IUHULL — 4

4acoB B HeNeo — 4

BCero yacos — 144,

B TOM YHCJIC:

JIEKIIUA — 32

MPaKTUYECKUE 3aHATUS — 32
7a00paTOPHBIC 3aHIATHS — HE TIPEAYCMOTPCHBI
camocTtosaTensHas padbora — 80

3a4eT — HE MPEAYyCMOTPEH

AK3aMEH — 7 CeMecCTp

PI'P — He npexycmoTpena

KypcoBasi paboTa — He TIPeTyCMOTPEeHA
KYPCOBOM MPOEKT — HE MPEAYCMOTPEH

PaGo4as nporpamma obCyKAEHA HA 3acelaHHH

kaheapsl TOXII

20.06.2022 roaa, npotoxkon Nel(

3as. kadeapon iikwiywo H.JLJIeBkina
Pabouas nporpamMma yTrBepkKiaeHa

Ha 3acenanun YMKH nanpasnenus HOI' /]
27.06.2022 rona, nporokos Ne5
[Mpencenarens YMKH _tttewiuaH.J1.JIeBkuna

Durensc 2022



1. Heau 1 3a7a94u JTUCHUILJIHHBI

VYyebnas qucuuruinHa «PacueT U KOHCTpYyHpOBaHUE MAIIIMH U aIlapaToB»
peanusyeT TpeboBaHMs (enepatbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa BBICIIETO0 o0Opa3oBaHus MO HampapieHuto mnoaroroBku 21.03.01
«HedTterazosoe neno».

Henbto  mpemogaBanus  auctuIuimHael  «b.1.2.15 Pacuer wu
KOHCTPYMPOBAHWE MAIllMH W ammapaToBy SBISIETCS (OPMHUPOBAHHE Yy CTYICHTOB
CHUCTEMBbI HAYYHBIX, METOJOJIOTHUECKIUX WU MPAKTUYECKUX 3HAHHWHA, HEOOXOIMMBIX
OynymuMm OakanaBpaM TEXHUKM WU TEXHOJOTHM MJisi pa3padOTKM HOBOTO WJIU
COBEPILIEHCTBOBAHMS JEHCTBYIOIIETO TEXHOJIOTMYECKOr0 000PYI0BaHUsA, C YUETOM
HOBBIX JOCTIDKCHHA HAayKH W TEXHUKH, 3apyOCKHOTO OIBITa, JKOJOTHYECKHUX
npo0JieM.

3amaun AUCIUIUIMHBI HAIIPaBJICHBI HA!

1.1. ¢dopmupoBaHHe CHCTEMbl HAay4YHBIX, METOJIOJIOTHYECKUX U
MPAKTUYECKUX 3HAHUM, HEOOXOJMMBIX OYAYIIUM CHEIUATUCTaM MPU U3YYCHUU
pacyeTa U KOHCTPYMPOBAHUS MAIMH U ammaparoB, JUIsl UX COBEPIICHCTBOBAHMS
WM CO3/1aHUS HOBBIX;

1.2. dbopmupoBaHre CIIOCOOHOCTH TBOPUECKOTO MBIIUICHUS CTYJEHTa Kak
Oyaymiero co3narelis BBICOK03((HEKTUBHOTO TEXHOJIOTHIECKOT0 000PYI0BaHHUS;

1.3. pasBuTHE Yy CTYAEHTOB MpPO(PECCHOHAIBHOTO MBIIIJICHUS, YTOOBI
Oyayumuii 6akamaBp CMOI IEPEHOCUTH O0IME METO/bl HAy4YHOH paboThl B paboTy
10 CIELMAIBHOCTH;

1.4. npuBUTHE CTyJE€HTaM HAaBBIKOB B 00JIACTU KOHCTPYUPOBAHMS U
pacyera Ha MPOYHOCTh U KECTKOCTh THIOBBIX 3JIEMEHTOB U Y3JI0B 000pYI0BaHUS,
UCTIONB3YEMOTO B PA3IMYHBIX OTPAciAX HEPTEXUMHUYECKMX U HEPTEra3oBbIX
IIPOU3BO/ICTB,;

1.5. pa3BuTHE y CTYZCHTOB YMEHHUSI COYETATh TEOPHUIO C IPAKTUKOM.

2. Mecro nucnuminnbl B cTpykrype OOII BO

Hucrunnaa «Pacder u KOHCTpyHpOBaHUE MAIIIMH U allllapaToB) OTHOCUTCS
Kk Onoky b.1.2 BapuaruBHas 4dacTh. YKa3aHHas NUCIMIUIMHA OCHOBBIBACTCS HA
3HAHUSAX M YMEHUSIX TIOJYYEHHBIX TMpu u3ydeHun gucuumiva b.1.1.5
«Marematuka», b.1.1.6 «®usuka», b.1.1.7 «Xumus», b.1.1.12 «MHxenepHas
rpadukay, b.1.1.14 «OcHoBbl npoekTupoBanus», b.1.1.16 «MatepuanoBenenuey,
b5.1.2.10 «TexHnonorus KOHCTPYKIIMOHHBIX MaTEepUAIIOBY, b.1.1.18
«9nexrporexnukay, b.1.1.19 «Metposnorus, KBaJIMMETPUS U CTaHAAPTU3AILUS,
b.1.2.5 «Mexanuka xxuakoctu u raza», b.1.1.13 «ConpoTuBieHrne MaTepraioB,
b.1.2.11  «Temnorexunuka», b.1.2.7 «I'uapaBmuka u  HedTerazonas
TUAPOMEXAHUKAY.

HeoOxoaumbiM yciioBHEM [jIsi OCBOEHUS AUCIUIUIMHBI SBJSIETCS BJIaJCHHE
HEJIOCTHOW  CHUCTEMOW  3HaHMM, (opMUPYIOIIUX  (UBHYECKYI0  KapTHHY
OKPYXaIOIEro HaC MaTepUaIbHOTO MUPA.



3HaHus, MpuoOpeTeHHbIE B Kypce «Pacder W KOHCTpyHpoBaHWE MalluH U
anmnapaToB» MOTYT ObITh UCIIOJIb30BaHbl B quctuiuinHax b.1.2.14 «O6opynoBanue
XAMHUYECKUX U HEPTEXUMHUYECKUX MTPOou3BOACTB», b.1.3.7.1 «Maremarndeckoe
MOJICTTUPOBAHUE M ONTUMHU3AIUSA TEIJI0O - W MAacCOOOMEHHBIX TIPOIIECCOB U
YCTaHOBOK», a TaKK€ B JATBHEHUINIEM TIPU BBITIOJHEHUH MPOTPAMMBbI MTOATOTOBKH,
IpU Hay4YHO-HCCIIEOBAaTEIbCKOM paboTe, a Takke B TPodeCCHOHATHLHOU
JESITEIIBHOCTH.

3. TpeboBaHus K pe3yabTaTaM OCBOECHUS JUCITUTIMHBI

N3yyenne NUCHMIUIMHBI HAIMpaBiIeHO Ha (QOPMUPOBAHUE CIEAYIOIINX
KOMITETCHIIN:

1. crocoOGHOCTh TPOBOAWTH U3MEPEHUs U HaOMOAeHUs, 00padaThiBaTh U
NpeJCTaBIATh SKCIIepuMeHTaIbHbIe naHHble (OI1K-4);

2.  CHOCOOHOCTh  TMOHUMAaTh  MPUHIMUIIBI  PadOTBl  COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJOTUH W UCIOJBb30BaTh WX I pEHIeHUs 3ajia4y
npodeccronanbHoi aestenbaoctu (OITK-5);

3. oOecrieuynBaTh BBIMOJHEHUE TPEOOBAHUI HOPMATUBHO-TEXHUYECKOM
nokyMeHTtanuu, naetpykimid (ITK-8).

CTyzIeHT JOJKEH 3HATh:

- TPUHLUIUATBHOE pa3uihe MEXIy MAIIMHOW M amnmnapaToM; OCHOBHBIC
TpeOOBaHUS, MPEABABISAEMbIE K KOHCTPYKIHMSM MAaIllUH WM anmaparoB; CTaIuu
POEKTUPOBAHUS TEXHOJIOTHUECKHX amapaToB;

- OCHOBBI METOAOJOTHM W OOIIMEe MPUHIMIBI KOHCTPYUPOBAHHS
TEXHOJIOTHYECKOr0 000pYyI0BAHHS,;

- METAJIMYECKHE U HEMETaUNINYECKUe KOHCTPYKIMOHHBIE MaTepuabl,
OpUMEHSEMbIE JUJIs M3TOTOBJIEHUS OTPaciieBOro oOOpyNOBaHUS, CBOWCTBA U
OOIIYI0 XapaKTEPUCTUKY H3THUX MAaTE€pUAIOB, IUHAMHUKY HW3MEHEHHS CBOICTB
MaTepuajoB MpPH HUBKMX M BBICOKMX TeMIepaTypax, KpUTEpuUu BbIOOpa
KOHCTPYKLIMOHHBIX MAaTEPHAJIOB JIJIs1 U3TOTOBJICHUS MAlIMH U alllapaTos,;

- OCHOBBI O€3MOMEHTHOM TEOpUU pacyeTa CHUMMETPUYHO HArpyKEHHbBIX
TOHKOCTEHHBIX 000JIOUEK BpallleHUs, YCIOBHs CYIIECTBOBAHUSA 0€3 MOMEHTHOIO
HANPSOKEHHOTO COCTOSIHUS MaTepuaia 000JI0YeK;

- HOpPMAaTUBHBIA pacueT Ha MPOYHOCTh W YCTOWYMBOCTH Pa3IUYHBIX (Popm
000JI0UeK BpAIllEHUS, HATPYKEHHBIX BHYTPEHHUM WJIM HApYXHBIM JIaBJICHHEM;
YCIIOBUSA TIOTEPU IPOJOJIBHOM M TOINEPEYHOM YCTOWYMBOCTH TOHKOCTEHHBIMU
000JI0YKaMH, TYTH WX TIOBBIIICHHUS, OCOOCHHOCTH pacdera IMINHIPUYECKUX
000JI0YeK, TMOJKPETICHHBIX KOJBIIAMH YKECTKOCTH; CIIOCOOBI YKPEIUJICHHsI KpacB
OTBEPCTHM B TOHKOCTEHHBIX O00O0JOYKAaX, pacueT YKPEIULIIOUINX 3JIEMEHTOB
pa3IMuYHBIX THUIOB, METOJABI pacyeTa Ha MPOYHOCTh THUIOBBIX 3JIEMEHTOB
TEXHOJIOTHYECKOro o0opynoBanus ((piaHIbl, JUCKH, IITACTHHBI).

- 0COOGHHOCTH W XapaKTep KpaeBbIX CW, JnedopManuid W HampsLKEHUH,
OPUYUHY M THUIOBbIE ClIydald BO3HMKHOBEHMsI KpaeBoro »3Qdekra; crnocod
OTIpEe/ENIEHUs] KPAaeBbIX CHJIOBBIX (DaKTOPOB; OMACHOCTH KpaeBoro sddexra s



Pa3TUYHOTO POJIa KOHCTPYKIIMOHHBIX MAaTEPUAJIOB; PAaCUeT y3JI0B CThIKA 000JI0UYEK
C y4eToM KpaeBoro s dekra.

CTyleHT TOJKEH YMETh:

- BBIOMpPATh KOHCTPYKIMOHHBIM MaTepuan JJisi U3rOTOBJIEHUSI OTPACIEBOTO
000OpyZ0BaHUSI B 3aBUCUMOCTH OT €ro TEXHOJOTHYECKUX IMapaMeTpoB (padoueit
TEeMIIepaTyphl, IaBJICHUS Cpebl U €€ GU3MKO-XUMHUECKIX CBOMCTB);

- KOHCTPYUpPOBaTh JAETAM W Yy3Jbl THUIIOBOrO OOOPYAOBaHUS C YYETOM
pPa3TUYHBIX TEXHOJOTUYECKHX YCIOBHM €ro paboThl W B COOTBETCTBHUH C
JNEUCTBYIOIIUMUA  TOCYJApPCTBEHHBIMU  CTaHAapTaMu, NPUMEHIEMBIMU MpHU
MPOCKTUPOBAHWM B O0JIACTM MAaIllMH ¥ anmnaparoB HEPTEXUMHYECKUX U
He(TerazoBbIX NPOU3BOJICTB;

- BBINOJIHATH PACU€Thl HA MPOYHOCTh, )KECTKOCTh U YCTOMYMBOCTH TUITOBBIX
AJIEMEHTOB MAalllMH W  alllapaToB B  COOTBETCTBHH TI'OCYJApCTBEHHBIMU
CTaHjapramMu, B TOM 4ucie Ha OBM ¢ mnpukiIagHbIMU NPOTPAMMHBIMU
CPEICTBAMH.

CTyneHT JOJDKEeH BIaJACTh:

- METOoJaMH pacyeTa Ha MPOYHOCTh, KECTKOCTh W YCTOWYMBOCTH THIIOBBIX
AIeMEHTOB (y3J70B) TEXHOJOTHMYECKOTO OOOpYyJAOBaHUS HEPTEXUMUUYCCKUX U
He(Tera30BbIX MMPOU3BOICTB,;

- HaBBIKAMHU TIPUMCHCHHSI THIIOBBIX KOHCTPYKTOPCKUX PEIICHUI Y3]I0B U
JIeTajey MallliH;

- IPAKTUICCKUMH HaBBIKAMHU KOHCTPYHWPOBAHUS THITOBBIX TEXHOJOTHUUYECKHX
MaliuH ¥ amnmaparoB ¢ YYETOM YCJIOBHH HX pabdOT B COOTBETCTBYIOIIHUX
OTpacCJICBBIX MTPOU3BOICTBAX.

[lepeyeHr TUIAHUPYEMBIX pe3yJIbTATOB OOY4YEHHS 10 JAUCIUIUIMHE
COOTHECEHHBIX C IUJIAHUPYEMBIMU pe3yJbTaTaMU OCBOEHHUS OOpa30BaTeIbHOM
IIPOIPaAMMBIL:

Kon u HaNMEHOBaHUE
KOMIIETEHIINHU
(pe3yapTaT OCBOCHMS)

KO}I u HaAaNMMCHOBAHUEC HHIUKaTopa JOCTHIXCHHUA
KOMIICTCHIIU (COCTaBJ'ISIIOH_ICﬁ KOMHGHTCHL{I/II/I)

NJI-lonk-4 3HAET TEXHOJOTHIO TPOBEICHUS THUIIOBBIX
OKCIICPUMEHTOB Ha  CTAHAAPTHOM OOOpY/JOBAaHUH B

OIIK-4 Cnocoben
J1abopaTOpHUM M Ha POU3BOICTRE.

MMPpOBOANTH U3MEPCHUA n

HaOmrofieHus1, o0OpabaTeiBaTh U
N-20mk-4 YMmeer o0pabaTeiBaTh pe3yabTaThl HAy4HO-
IPEJCTaBIIATh

HUCCIIEN0BATEILCKOM JEeSITENLHOCTH, HCITONB3Ys
HKCIIEPUMEHTAJIbHBIE JJTaHHbIE.

CTaHJapTHOE 000pyI0BaHUE, TPUOOPHI U MATEPUAITHI.

Kox n HanMeHoBanue nuaukaropa | HaumenoBaHne nokasarens oLeHUBaHUS
JOCTHKEHUS] KOMIIETEHIUH (pe3ynpTaTra 00y4eHHs MO JUCIUIUIMHE)




Kon 1 HanMeHOBaHHE WHIUKATOpa
IOCTHIKEHHUS KOMIIETEHIIUNA

HammeHnoBaHMe noKa3artessi OICHUBAaHUS
(pe3ynprara 00y4eHus M0 AUCIUILIMHE)

Ul-lonk4 3HAET TEXHOJIOTHIO
NIPOBE/ICHUS TUTIOBBIX
OKCIIEPUMEHTOB HA CTaHJIAPTHOM
0o0opyI0BaHUM B J1TaOOpaTOpUM M

Ha IpOU3BOJCTBC.

Biiageer HaBbIKaMH MPOBEICHUS TUIIOBBIX SKCIIEPUMEHTOB
Ha CTaHJIAPTHOM O00OpYIOBAaHUH.

N-20nk-4 YMeer oOpabaThiBaTh

pe3yibTaThl Hay4HO-
HCCIICIOBATEIBCKOI Bnaneer MeTo/aMH 00paboTKH pe3yabTaToB Hay4HO-

UCCIIEIOBATENLCKON JEATEIBHOCTH B IPOLIECCE PEIICHUS
NeSITeIbHOCTH, UCTIONB3YS 8 8 poll P

5 MPAKTUYECKHX 3aJjay [PU MPOEKTUPOBAHUU HEe(TEra30Boro
CTaHJApTHOE o0opynoBaHue
fap Py > | o0opyaoBaHUsI.

puOOpbI U MaTEPUATIBL.
Kon u HalMEHOBaHUE

Kox w HamMmeHOBaHME  WHIUKATOpa  JOCTHIKCHHS
KOMITETEHIIHH .

KOMIIETEHIIMH (COCTABIIAIOLIEH KOMIEHTEHIINHN)
(pe3ynbTaT 0OCBOCHUS)

N-20mk-5 YMeEET UCTIONb30BaTh KOMITBIOTED ISl PELICHHUS
OIIK-5 CroocobeH  MOHUMATh | HECTIOKHBIX UH)KEHEPHBIX PACUETOB.

IPUHLUIBL pabOThl COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH M
UCIIONIB30BaTh MX U PEIICHUS
3a1a4 npodeccnoHaIbHON
JEATEIbHOCTH.

YMeer OCO3HaHHO
CaMOCTOSITEIILHO

W-8orik-5
uH(pOpMaINIo,
CHCTEMaTH3HPOBATb,

BOCIIPUHUMATh
UCKaTh, H3BIIEKATh,
aHAIM3UpOBaTh U OTOMpaTh
HEOOXOMUMYIO ISt

OpraHnu30BLIBATD,

pelieHus  3amad

peoOpa3oBHIBATS,

nH(popmanuio,
COXpaHATb U
nepeaaBarh ee.

KO)I U HAMMCHOBAHUEC MHAMWKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanue nmokazarenst OlCHUBAHUS
(pesynbrara 0OydeHus Mo TUCIUILINHE)

N1-20mk-5 YMeeT HCIOJIb30BaTh

Bianeer MIPOTPaMMHBIM MHCTPYMEHTapHEM
KOMIIBIOTEPHON TEXHOJOTMU Il PabOThl Ha JIOKAIBHOM

KOMITBIOTEP JUIs peleHus 8
KOMITIBIOTEPE U B CeTH, Uil paboThl ¢ HHQOpMalMei,
HECIIOKHBIX MHXEHEPHBIX .
MPEICTaBICHHON B pa3iM4HbIX (hopMaTax MpHU pelIeHUH
pacueTos. sanaq
N1-8onks YMeer  OCO3HAHHO
BOCIIPUHUMATh uHpOpMaLHUIO,
CaMOCTOSITENILHO UCKaTh,
W3BJeKaTb, CHCTEMATH3HPOBATD, Bnaneer ymeHueMm BOCIPHHHMMATh, HCKaTb, W3BIIEKATh,

AQHaJIU3UPOBAThH u oTOuparTh
HEOO0XOIUMYIO JJIs pelIeHus 3a1a4
UH(POPMALIMIO, OPraHU30BbIBATS,
npeoOpa3oBbIBaTh, COXPaHATh U

nepeaaBaTs €cC.

CHUCTEeMaTH3UPOBaTh, AaHAJIU3HPOBATh, IMPEOOPA3OBBIBATE,
COXpaHSITh U OTOMpATh NJS PEUIeHHs MPON3BOACTBEHHBIX
3a/1a4 uH(OpMAIHIO.




Kox wuw wHanMmeHOBaHue
KOMIIETEHIIAHN

(pe3ynbTat OCBOCHUS)

Kon u HaumeHOBaHME HMHAMKATOPA JOCTHXKEHHS
KOMITETEHIINH (COCTABIISIONIECH KOMIICHTCHITUH)

IIK-8 OO0ecrieueHre BBIIOIHEHUS

NJI-1nk-s 3Haer TpeOOBaHUS 3aKOHOJATENIbHBIX,
HOPMATHBHBIX  TPABOBBIX M  JIOKAIBHBIX  aKTOB;
OpraHU3aIMOHHO-PACTIOPSATUTETHHBIX JIOKyMEHTOB,

HOPMATUBHBIC U MCTOAUYCCKHC MaATCpHaJbl, KaCAOIIUCCA

TpeOoBaHUI HOPMAaTHUBHO- . .
. MIPOU3BOJICTBEHHO-XO3SCTBEHHON JIEATEIILHOCTH O0BEKTa,
TEXHHYECKOUN JOKYMEHTAIUH,
. MOPSIOK  COCTaBJICHMS MACIOPTOB Ha 0OOOpyAOBaHHE,
WHCTPYKIIUH. .
WHCTPYKUMHA TO  OKCIUTyaTallud W  TEXHUYECKOMY
00CITyKUBaHUIO TEXHOJOTHYECKOTr0 o0opynoBaHus,
BEIOMOCTEH 1e(heKTOB U crielupUKaIUii.
Kon wu HaummeHOBaHHE
HaumeHnoBaH#e 1moKasaress OleHUBaHUS
WHMKATOpa JIOCTHIKEHUS
(pe3ynpTaTa 00y4eHus 0 TUCIMUILIAHE)
KOMIICTCHITHH
UN-1nk-s  3Haer  TpeOoBaHUS

3aKOHOJIATEJIbHBIX, HOPMATHUBHBIX
MPAaBOBBIX W JIOKAJIbHBIX AaKTOB;
OpraHu3alMOHHO-

paclopAIUTENbHBIX JOKYMEHTOB,
HOPMAaTHUBHBIE W METOAUYECKHE
MaTepUalIbl, KacaroIuecs
[IPOU3BOJACTBEHHO-X035IMICTBEHHOMN
NEeSTENIbHOCTH O00BEeKTa, MOPSI0K
COCTAaBIJICHUS MacropToB
o0opynoBaHue, WHCTPYKUUN MO
DKCIUTyaTalldd M TEXHUYECKOMY

Ha

00CITy>)KHBaHUIO
TEXHOJOTUYECKOr0 000PyI0BaHHUSI,
BEJIOMOCTEN nepeKToB nu

crienuuKaIum.

Brnaneer 3HaHUSAMHM HOPMATHBHO-METOJIWYECKOW Oa3bl
OXBAaTBHIBAIOLIEH BOIPOCHI pacy€éTa MU IPOEKTUPOBAHUSA
MalIfH U anmnapaTtoB HeTera3oBoi oTpaciu.




4. Pacnipenesienne TPyA0€eMKOCTH (YAac.) IMCHUIIMHBI 10 TEMaM
M BUaM 3aHATHI

No No No
Mo- Hene | Te HanmenoBanue Yacel
ny- M MBI TEMBI
st
Jlex- | Kon | JIabGo- | IIpak-
Bcero | muum | mok- | pa- tnuec- | CPC
BUY | TOp- KHe
MBI | HBIE
1 2 3 4 5 6 7 8 9 10
7 cemecTp
1 1 1 | BBoauas gacrts 4 2 - - - 2
1 1-3 2 | OCHOBBI METONOJIOTUHA U 10 4 - - - 6
oOmiue IIPUHLIMIIBI
KOHCTPYHUPOBaHUS
TEXHOJIOTHIECKOTO
000py/I0BaHUs.
1 34 3 | KoHcTpyKIMOHHBIE 14 6 - - - 8
MaTEePHAIIBI,
MIpUMEHsIeMbIe TUISE
W3TOTOBJICHUS MAIIUH H
anmnaparos.
2 5 4 | OcHOBBI ~ 0OE€3MOMEHTHOM 14 4 - - - 10
TEOpHUU pacyeTa 000I0YEeK.
3 6-10 5 | Pacuer TOHKOCTCHHBIX | 54 6 - - 12 36
000JI04eK, Harpy>KeHHBIX
BHYTPEHHUM JIaBJICHUEM.
4 10-14 6 | Pacuer TOHKOCTEHHBIX | 24 6 - - 8 10
000JI04€K, Harpy>KE€HHBIX
HapYKHBIM JIaBJIICHUEM.
5 14-16 7 | Pacuer anmapatos ¢ 24 4 - - 12 8
y4eToM KpaeBoro 3¢ dekra
Bcero: 144 32 - - 32 80
5. Conep:xaHue JeKUMOHHOTO Kypca
Ne Bcero Ne Tema sexuun. Bonnpocsl, orpadarbiBaeMble Ha YueHo-
TeMbI | YAacOB | JEKIUH JIeKIHHT MeTOIHYEeCKOoe
olecneyeHue
1 2 3 4
1 2 1 Beoonas wacme. [1,2,3,4,5]
[Ipenmer Kypca, ero 3Ha4Y€HHUE, CBA3b C JAPYTUMHU
TUCIUTUIMHAMU. TepMUHONOTHS: MalllHa M armapar,
MAaIIMHHBIN ¥ anmnapaTHbIM nponecchl. CTaauu pacuera




anmapatoB. TpeOoBaHMS K MallMHaM M ammapaTam.
JIureparypa no qucuuIImHe.

2,3

OcHosbl  memoOdonocuu  u  odwue  NPUHYUNBL
KOHCMPYUPOBAHUS MEXHOLOSULECK020 000PYO08AHUSL.

OO0me TPUHIUMIIBI KOHCTPYUPOBAHUST 00O0PYIOBAHMS.
Meroasl NPOTHO3UPOBAaHUA KOHCTPYKLHMM MAaIlMH H

armapaToB. Bormpocsl OIITHMU3ALMHU npu
KOHCTPYHPOBAHUH. Kpurepuu OIITUMHU3AIIUH.
CHCTeMHBIN aHAJIN3.

CAIIP. Ennnas cucrema KOHCTPYKTOPCKOM

nokymentanun  (ECKJI). Buasl wsnmenuit u  ux
CTPYKTypa. Buapl KOHCTPYKTOPCKHUX JOKYMEHTOB.
Craguu pa3paboTKu KOHCTPYKTOPCKOW JOKYMEHTAIIUH.
Bonpocel yHH(pUKAMK ¥ HOPMAIU3alUX DJIEMEHTOB
MAaIlIMH U ammnaparoB, Paasl 1uamMeTpoB, HOMUHAIBHBIX
00bEMOB,  YCJIOBHBIX  JaBjeHudM, Pexomenmanuu
HAUYMHAIOIIEMY KOHCTPYKTOpY. BubOpocTolikocTs u
BHOpO3aIuTa MaIlIvH.

[1, 2,5, 6]

Koncmpyxkyuonnvie mamepuanvl, npumensemvle 0.
U320MOGNEeHUS MAWUH U ANNAPAMOS.

TpeboBanus, NpeabsBiIsieMble K KOHCTPYKLIMOHHBIM
MatepuanaMm.  M3meHeHue — (PU3MKO-MEXaHMYECKHUX
CBOWMCTB MaTepUaJIOB C YBEJIWYEHHUEM (IIOHMKEHUEM)
temneparypbl. OcoOeHHOCTH BbIOOpPAa KOHCTPYKLIMOH-
HBIX MaTepuajoB Ui 000pyrOBaHMs, pPabOTAIOLIETO
IpU MMHYCOBBIX TemIleparypax  XJaJo0JOMKOCTh
crajiei.

OcoOeHHOCTH BBIOOpAa KOHCTPYKIMOHHBIX MaTEpHUaJIOB
Ui o0opyloBaHMsA, pPabOTAalOIIEr0 MpPU BBICOKUX
temneparypax. [IOHATHS CHHEIOMKOCTH M KpacHO-
JIOMKOCTH, TMOJI3Y4E€CTH, [UIMTEIBbHOW IPOYHOCTH,
penakcauuu HanpspbkeHud. Ciydan OTpULIATENBHOIO
IIPOSIBJIEHUS PEJIAKCALlUM HAINpPSDKEHWH, Mepbl K €€
cHkeHHnto. OOmias XxapakTepucTHKa CTalled U HX
IPUMEHEHHE B MallMHO- ¥  allapaTOCTPOEHUU:
yriepoaucras  CTajdb  OOBIKHOBEHHOTO  KadecTBa,
KadecTBEeHHast (KOHCTPYKIIMOHHAsA) CTajb, JIUCTOBOW U
COpPTOBOM IMpOKAaT, IBYCIOMHBIA mHpokar (O6umerani),
HU3KO-, CPEAHE- U BBICOKOJIETUPOBAHHBIE CTAJIH.

OO61mas xapakTepuCTHUKa YYT'YHOB, IIBETHBIX METAJUIOB,
UX CIUIABOB, IUIACTMAcC M APYTUX HEMETAIUIMYECKUX
MaTepuajoB, MX MpPUMEHEHHE B  MAIIUHO- U
annapaToCTPOCHUH.

[1, 2,5, 6]

7,8

OcHogbl bezmomenmHoU meopuu paciema 000.104ex.
TonkocTeHHbie 00070uku. OONAaCTh WX MPUMEHEHUS.
BHYTpeHHI/Ie CHJIbI MW MOMCHTBI, BO3HHUKAIOIINE B
TOHKOCTEHHBIX ~ 00O0JIoYKax  TOJ  BO3JACHCTBHEM
n30bIToOuHOTO0  naBieHus.  OOO0JOYKM — BpallleHHs.
OcHOBHBIE IIOHATHUA, OIIPCACIICHUS
u cootHomeHus. Jlomymenuss JlsBa - Kupxroda.
YpaBHEHHS paBHOBECHUS 000JIOUEK BPAIICHHUS.
VYpaBHeHUE paBHOBECHS JJIEMEHTa 000J0YKH (ypaB-

[1, 2, 4,5]




HeHue Jlamaca) W ypaBHEHHE paBHOBECHS 30HBI
o0oyouku. HampspkeHUs W HaNpsOKEHHOE COCTOSHUE
MaTepuaia  TOHKOCTEHHOW  OOOJOYKM TpU  ee
0CECHUMMETPHYHOM Harpy>KeHUHU. YcnoBus
CyIIECTBOBaHUSI ~ OE3MOMEHTHOTO  HaIpsHKEHHOTO
COCTOSIHUSI MaTepuasa 000JI0ueK.

Jedopmaruu u nepeMenieHus: B 000J104YKaxX BpaIeHHUS.
[TpaBuiia 3HAKOB JJIsi BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
JUHEHWHBIX W  YyIVIOBBIX  mepememieHuii.  OOmue
OCHOBHBIC  ypaBHEHHsS  OE3MOMEHTHOH  TEOpUU
TOHKOCTEHHBIX oOosouek. Ilpumepsl npunoxxeHus
ypaBHEHHN OE3MOMEHTHON TEOpHH K OCHOBHBIM
dbopmam obonouek BpamieHus (UUIMHAP, KOHYC,
cthepa), Harpy»eHHbIM ra3oBbIM W
THJIPOCTATUYECKUM JIAaBJICHHEM KUJKOCTH.

9-11

Pacuem monkocmennvix 000104€K, HASPYIHCEHHBIX
BHYMPEHHUM OABLEHUEM.

Teopuu NMpoyHOCTHU, UX NMPAKTUYECKOE IPUMEHEHHUE.
VYcenoust  mpouyHoctd.  OOmme  moAaxombl K
ONPEEIICHUIO TONIIMHBl CTEHKHM TOHKOCTEHHBIX
oOosyouek. PacueT muiIMHApPHUYECKUX OOOJIOYEK Ha
npoyHocte 1o ['OCT 14249-89 "Cocyasl u
anmaparbl. Hopmbl u  MeToasl pacuera Ha
npoyHocTs". Pabouee u pacueTHOE JaBICHUE.
OnpezneneHyve BeIMUYUHBI JONYCKAEMbIX HaNpsDKEHUH,
y4eT BIMSHUS CBapHBIX OIBOB. BHIbsl MIBOB, KO-
(GUIMEHT NPOYHOCTH CBapHOro IBa. KoHCTpyKIIMOHHAs
npubaBKa K TOJIIIMHE CTEHKH 000JI0UKH, €€ cllaraeMble.
['mapo — ¥ THEBMOMCIBITAHWE AamNMapaTtoB, UX
HazHayeHue. [IpoOHoe pmaBiieHHWE THUIPOUCIBITAHUS.
PacueT Ha MPOYHOCTH MPU THAPOUCIIBITAHUY almapara.
VYyer coOCTBEHHOr0 Beca IMpPU pacyeTe rOprU30HTATbHO
PAacIoyI0KEHHOT' 0 arnmapara.

Tumbl KpBIIEK W THUII anmaparoB, UX NPUMEHEHHE.
HopmatuBueiii (mo TOCT  14249-89) pacuer
MOJIYIIAPOBbIX,  c(epHUuecKux,  TopochepuuecKux,
TapeibyuaThIX, IVIOCKUX M JUTUNTUYECKUX JHUII Ha
MPOYHOCTb.

Konnueckue nnuma u mnepexoisl. KOHCTpYKTHBHBIE
Pa3sHOBHUIHOCTH KOHWUYECKUX IIHUII, UX HOPMATHBHBIN
pacueT Ha IPOYHOCTb.

[1,2,4,5,6]

12-14

Pacuem monkocmennvix 000104€K, HASPYIHCEHHBIX
HAPYIHCHBIM OABNEHUEM.

OcobeHHOCTH pacyeTa COCYAOB, pPabOTAIOIINX

MOJ BO3JEHCTBMEM CHKUMAIOIIUX  Harpysok.
[TonsiTne 00 YCTOWYMBOCTH 000I104€K.
Kpurnyeckoe JaBJICHHE. Pacuernas u
KpUTHYECKasl JUIMHA [UIIMH]IPA.

Koporkne wu jmHHBIE UWIHHAPEL. OcoOeHHOCTH
HOTEPU YCTOMYMBOCTH JUIsl JUIMHHBIX M KOPOTKHX
mHApoB. OnpeneneHne KPUTUYECKOTO JIaBJICHUS
JUIs JJIMHHBIX M KOPOTKHMX IWIMHAPOB. DopMmyisl

[1,2,4,5,6]




Bbpecca nu Museca.

Koadduument 3amaca  ycroilumBocTd;  (hakTopHI,
BIMAIONIME HA ero BeanyuHy. Kosblia KeCTKOCTH, HX
Ha3Ha4Y€HHe, KOHCTPYKIMU' U pacdyeT Ha IPOYHOCTb.
Mertoguka  pacyera  TOHKOCTEHHBIX  LIWJIMHIPOB,
Harpy>KeHHbIX HapyxHbIM AasieHueM 1o I'OCT 14249-
89.

Yyer 100aBOYHBIX  HArpy3ok (CKUMAaloOUIUX |
U3ru0arommx),  JEHCTBYIOIMX  HAa  BEPTHKAIBHO
pacIONOKEHHBIM  amnmapar. Y CTOWYHMBOCTh — JIHUIIL
pasInyHoN GOpMBI.

4 15,16 | Pacuem annapamos c yuemom Kpaesozo s¢ghgexma. [1,2,4,5,6]
KpaeBoii »¢pdexr. Dusnyeckuii CMBICHI, NPUYHHA H
TUTIOBBIC CIIy9aW BO3HHKHOBECHHsI KpaeBOro 3¢¢ekra.
Pacniopnas cuiia. OcoOEHHOCTH KPaeBbIX HAINPSDKECHUH.
[IpaBuna 3HaKOB /sl KPAaeBBIX CHUJIOBHIX (DaKTOPOB,
palualIbHBIX M YIIIOBBIX TEPEMEIICHUH.

Onpenenenne KpaeBbIX CHJIOBBIX (baxTopoB.
VYpaBHEHHs] COBMECTHOCTH pPaJUAIbHBIX M YIJIOBBIX
nepemenieHnii  (nedopmanmii) KpaeB CONpATaeMbIX
DJIEMEHTOB, UX YaCTHbIC ynpoiuneHus. JlefcTBuTenbpHas
U DKBUBAJICHTHAs €W pacyeTHass CXeMa Yy3Jia CThIKa
COIPSITae€MbIX JIIEMEHTOB.

KpaeBas 3agaua. [Ipumeps! ee pemieHus 1yisi OCHOBHBIX
dopm obomouek BpameHus (uunuHAp, cdepa,
koHyc).Hanpsokenuss npu kpaeBom s3ddexre , ero
OMACHOCTh. Mephl K CHUKEHHIO KPAE€BBIX HAIPSKCHUIA.

6. Coaep:kaHue KOJUIOKBUYMOB
KoJsI0KBHYMBI TIPOTPaMMO# ¥ y4EOHBIM TUTAHOM HE TIPETYCMOTPECHHI.

7. IlepeyeHb NPAKTUYECKUX 3aAHATHIA

Bcero Ne Tema npakTH4YecKoro 3aHATHs. 3aJaHus1, BONPOCHI, Yueno-
YacoB |3aHATHSA oTpadaTbiBaeMble HAa NPAKTHYECKOM 3aHATHH MeTOAHYEeCKOe

odecreyeHue

2 3 4 5

6 1-3 OmnpenencHue  TONIMHBI  CTEHKH  HWIMHApUYeckod, | [1, 2, 3,5, 6, 9]
cheprueckoil, KOHHYECKON 000I0YKH U TUIOCKOTO THUIIIA.
HeoOxomuMoCTh  yKperuieHusT KpaeB  OTBEpPCTHH B
TOHKOCTEHHBIX 0005I0ukax. M3yueHue MEeTOAWKH pacyera
YKpEIUJIEHUsI OTBEPCTHH.

CrocoObl  ykperuieHuss KpaeB oTBepcTuil. OCHOBHBIE
TUTIOBBIE KOHCTPYKIIUU VY3JI0B YKPETUICHHS] OTBEPCTUM.
UucnoBble napamMeTpbl YKPEIUISIIOUIUX 3JIEMEHTOB.
UucneHHbId pacyeT 3JEMEHTOB YKPEIUICHHS! OTBEPCTUS C
nomoIbo IBM.

6 4-6 Pacuer cuMMeTpHYHO HArpy»XEHHBIX KPYTIJIBIX IUIACTHH: [4, 12]
O3HAKOMJICHUEC C PAaCUCTOM IUIACTUH MCETOJOM HaYaJlbHBIX
MapaMeTPOB; YHCIICHHBIA PAacyeT CIIONIHBIX M KOJIBIEBBIX




IUIACTUH C 3aJ]aHUEM CTYAEHTY €€ KOHCTPYKTHBHBIX
11apaMETPOB U HArpy3KH.

8 7-10

Pacuyer BepTUKaJIBHBIX ammapaToB KOJOHHOTO THIA Ha
BETPOBYIO HAarpy3Ky: 3a/add, CTOSIIME IEpe]l pacueToM
anmapaToB Ha BETPOBYID HArpy3Ky; O3HAKOMIIEHHE C
METOJIMKOM pacueTa ammapaTa Ha BETPOBYIO Harpysky;
pelieHre  mpuMepa  Ha  ONpENENIeHHEe  BETPOBOTO
M3rU0Ar0IIer0o MOMEHTA C MCIIOJIb30BAaHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.

[1,2,3,5,6, 8]

12 11-16

OtpaboTKka METOJMKH COCTABJICHUS  SKBHBAJCHTHOM
pacyeTHOI CXeMbl y371a CONPSKEHHsI 000I04eK BpaLIeHHU,
Ha KOHKDETHBIX IPaKTUYECKHX npumepax. YucieHHbIH
pacyeT KpaeBbIX CUJIOBBIX (PaKTOPOB.

[1,2,3,4,5,6]

8. IlepeyeHnb JabopaTOPHBIX padoT

JlabopaTopHbie paboThl HE PETYCMOTPEHBI YYEOHBIM ILJIAHOM.

9. 3apaHus 1J1sl CaMOCTOSITEILHOI PadoThI CTY/IEHTOB

Texkymast camocrosatensHas padora cryaeHtoB (CPC) mo aucuumivHe

«PacyeTr W KOHCTPYMpOBAaHME MAIIMH U aIlapaTroBy,

HarpaBJICHHAas Ha

yrayOJeHne W 3aKperuieHWe 3HAaHWW CTYACHTa, Ha pa3BUTHE MPAKTHYECKHUX

YMEHHUM, BKJIIOYAET B ce0s1 CIAEAYIONIUE BUIbI PaboT:

— paboTa C JEKIMOHHBIM MAaTepuajoM, IMOUCK U 0030p JUTEpaTyphl H

AJIEKTPOHHBIX HCTOYHUKOB WH(GOpPMAIIMKM 1O TeMaM, BBIHECEHHBIM Ha
CaMOCTOATEIBLHYIO TPOPAOOTKY;

— TMOJTrOTOBKA K MPAKTUYECKUM 3aHATHSIM U IK3aMEHY.

No Bcero
TEeMbI YacoB

3ananusi, BONPOCHI, 1JIs CAMOCTOSITEIbHOTO
u3ydeHus (3a1aHUA)

YueHno-
MeETOANYEeCcKoe
ob0ecreueHune

1 2

3

4

1,2 8

[ToaroToBka kK pyOoexxHOMY KOHTPOIIO TI0 Teme Nel,2
O3nakominenue ¢ ['OCTamMu Ha KOHCTPYKTOPCKYIO
JOKYMEHTAITHIO:

I'OCT 2.101-2016 ®©a BuUALI U3AEIUA U HUX
CTPYKTYDY;

I'OCT 2.102-2016 Ha BuAB KOHCTPYKTOPCKHUX
JIOKYMEHTOB;

I'OCT 2.103-2016 Ha cTraauu pa3pabOTKH KOHCTPYK-
TOPCKOM JTOKYMEHTAallHH.

[1, 2, 3,4]

[TonrotroBka k pyOexHOMY KOHTpoito Mo Teme Ne3
Osnakomnenne ¢ I['OCTamum Ha KOHCTPYKLIMOHHBIE
MaTepHabl:

I'OCT 380-2005 Ha yriepoaucThie CTaad OOBIKHOBEH-
HOTO Ka4ecTBa;

I'OCT 1050-2013 Ha yriepoaucTble KadyeCTBEHHbBIC
CTaJu,

[1, 2,5, 6]




I'OCT 19283-73 Ha HU3KOJETUPOBAHHBIC CTAJIH;
['OCT 5632-2014 na BBICOKOJIETHPOBAHHBIC CTAJIH;
I'OCT 10885-85 Ha nBYXCIIOHHBIH JIUCTOBOM ITPOKAT:
['OCT 1412-85 na cepble 4YyTr'yHBI.

10

[ToaroroBka Kk pyoekHOMY KOHTPOJIIO 110 TeMe Ne 4:
YcBoeHHME  OCHOBHBIX IIOHATHM UM ONPEIEICHUM
0e3MOMEHTHOI Teopur 000JI04€K, METO/1a TIOTyYeHUs
ypaBHEHU paBHOBECHs 000JI0UYEK BPAICHUS, & TAKKE
ypaBHEHUH, ONMCHIBAKOLIUX nedopManuu u
MepeMelieHns TO4eK  (cedeHwii) oOonouek  Hon
BO3JIEMCTBUEM  Harpy3ku. M3ydenwme  mpumepos
NPUJIOKECHUS ypaBHEHMH OE3MOMEHTHOM TEOpuu K
OCHOBHBIM (popmam 0007104YEK BpaIICHHUS.

[1,2,5,6,9,
10]

[InacTuHKM U OBICTPOBpALIAIOIIMECS IUCKU: MOHSATUE O
IUIACTUHKaX M Jguckax. HWx  ¢opma, Harpyska.
HanpspkeHne u HanpshkeHHOE COCTOSIHHME MaTepualia B
IUIaCTUHKaX ¥ JHACKax. Pacdyer  cUMMETpUYHO
HAarpy’>KeHHbIX KPYIJIbIX IJIACTHH.

[1, 2,5, 6, 12]

10

Pa3zbemHble  coeAMHEHHMsT B amNmapaTOCTPOCHUU:
(aHIeBBIC COCTMHEHUS, TPEOOBAHMS K HUM. Y CJIOBHBIN
MPOXOJl M YCIOBHOE JaBJCHHE, NPUCOCAMHUTEIbHBIC
pasmeps! ¢nanna. Knaccudukanus gianies: neabHbIE U
CBOOOTHBIE (bnaHIbI, dbopmbl MIPUBAJIOYHBIX
noBepxHocTel QuiantieB. [Ipokiiagku ¥ TPOKIIAT0YHBIE
MaTepuanbl, TpeOOBaHUS K HUM. TeopeTHuecKre OCHOBBI
pacuera  ¢manueB.  becduanieBsie  pa3zbeMHBbIE
COEIMHEHUS], X KOHCTPYKIIUHU U IPUMEHEHHE.

[1, 2, 3,5, 6]

10

CocraBnenue pacuera (GIaHIEBBIX COSAMHEHUN C
npuMeHeHneM OBM.

[1,2,3,5,6]

ITonroToBka K pyoeKHOMY KOHTPOJItO 10 Teme Ne 5.
Osznakomnenne ¢ ['OCT 14249-89 "Cocynsl w
anmapatbl. HopMbl 1 MeTO/IbI pacyeTa Ha MPOYHOCTH" B
4acTH pacdyera 000JI0UEK, HarpyKEHHBIX BHYTPEHHHM
JaBlieHHeM:  BbIOOp  BeNWYMHBI  Kod(duuumeHTa
MPOYHOCTH CBAPHOTO IIIBA, OMPEACICHHUE ITOITYCKAEMBIX
HamnpsDKeHUH, B TOM 4HCIE - JUIsI MaTrepuajoB He
yKa3aHHBIX B TaOJIUIIAX

I'OCT 14249-89, ycBoeHMEe HOPMAaTUBHBIX METOIOB
pacdyeTa OCHOBHBIX (OpM 000JIOUEK, pabOTAIOIIUX IO
BHYTPEHHUM JIaBJICHHEM. Y CBOCHHME METO/MKA pacyera
Y3JI0B YKPEIJICHHS KpaeB OTBEPCTHI B TOHKOCTEHHBIX
000JI0YKaX.

[1,2,3,4,5,6,
9

10

[ToaroroBka k py0exxHOMY KOHTPOJIIO 10 TeMe Ne 6.

Osnakomnenne ¢ [OCT 14249-89 "Cocynsl u anmaparsl.
Hopmbl 1 Meroasl pacueTta Ha NOpPOYHOCTH"' B YacTH
pacyera 000J10Y€K, Harpy>KeHHBIX Hapy>KHbIM
JIaBICHUEM: YCBOCHHME TIOHATHS '"PacueTHas miinHa
anmnapara’, 03HAaKOMJICHHE C pPacyeTOM JOIyCKaeMOIo
JABJICHHs, HUCXOIS W3 YCJIOBHSA INPOYHOCTH M YCIIOBUSA
obecrieyeHus YCTOWYUBOCTHU LUAJIUHIPUYECKOU
oOeyaliky, pacueToM IJIaJIKMX amlapaTroB M anmapaTos,
MOJIKPEIJICHHBIX KOJIBIIAMHU JKECTKOCTH, a TaKXe C

[1) 2) 3) 4) 5) 6)
8]




pacueToM 000J104€K Ha KPUTHYECKOE COCTOSHHUE IpH
JEHCTBUM JONOJHUTENIBHBIX HArpy30K (CHUMAOUIUX U

H3TUOAIONINX).

7 8 [MoxroroBka Kk pyoexxHOMYy KOHTpoiro 1o teme Ne "7: | [1, 2, 4,5, 6]
VYcBoenue nouatus "kpaeBou 3pdekt", ero NnpuIuHbl U
CIIEICTBUE, THUIIOBBIX  '"ciaydyaeB"  BO3HUKHOBEHMS

kpaeBoro addekra. O3HaAKOMIIEHHE C  METOJIOM
OTIpeNIeJIeHUs]  KPaeBbIX  CHWJIOBBIX  (DaKTOpOB, €O
CIOCOOOM  COCTaBNICHUSI HSKBHBAJICHTHBIX PAaCUETHBIX
CXeM y37la CTBIKa COMNpPSTaeMbIX D3JEMEHTOB, a
TaK)Ke C pe3ylbTaTaMu peIIeHUs KpaeBOW 3afaud Ul
OCHOBHBIX (popm oOonouek BpameHus (uwmHIp, chepa,
KOHYC). YcBOeHUE Mep K CHHXCEHHIO KpPaeBbIX
HaIpsHKECHUM.

10. PacuetHo-rpajduueckas padora
PacuetHo-rpaduueckas pabota He IPEAYCMOTPEHA YUYCOHBIM TUIAHOM.
11. KypcoBas pabdora
KypcoBas paboTa He npeaycMoTpeHa y4eOHbIM ILTAHOM.

12. KypcoBoii nmpoekT
KypcoBoii mpoekT He MpeyCMOTPEH YIeOHbBIM TUTAHOM.

13. ®oHa OLIEHOYHBIX CPEACTB /ISl MPOBeAEHHsI IPOMEKYTOYHOM aTTeCcTAIUN
00yYamuxcs no JUCuumInge (MoxyJaio)

B mporecce ocBoeHusi oOpazoBaTebHON MPOrpaMMbl y 00yYarolierocs B
X0J1€ M3YYEHUS! AUCHUIUIMHBI «PacyeT U KOHCTPYMPOBAHME MAILIMH W anapaToBy
JOJDKHBI OBITH cpOpMHUpOBaHBI o0UIenpodeccHoHanbHble U MpodecCuOHANIbHAS
kommerenuu OIIK-4, OTIK-5, T1K-8.

YPpOBHH OCBOECHUSI KOMITETEHLINU

WNHupeke DopMynHupoBKa:
OIIK-4 CrnocoOHOCTh MTPOBOAUTH U3MEpPEHUs U HAOII0AeHHsI, 00pabaThIBaTh U
IIPENICTABIISATh SKCIIEPUMEHTAJIBHBIE JAaHHBIE

Crynenu [TokazaTenu oueHKH Texnonoruun | OTIMYUTENBHBIE CpencrBa u
YpOBHEMU pe3yJIbTaTOB dbopmupoBa- MPU3HAKHU TEXHOJIOTHH
OCBOCHUS HUSA OIICHKH
KOMIIETEH-

02078

[ToporoBsiii | 3HaerT: Jlexuuu, Bocnpouzpoaut | [Ipaktuueckue u
(ymoByeTB.) | NPUHIUITHAIBLHOE MPAKTUYECKHE | OCHOBHBIE n1abopaTopHbIe




paznuuue Mexay
MAIIMHON 1
anmnapaToM; OCHOBHbIE
TpeGoBaHus,
MpeIbsBIsiEMbIE K
KOHCTPYKIUSIM MaIliH
U anmnapaToB; CTauu
MIPOCKTUPOBAHHUS
TEXHOJIOTHYECKHUX
anmnaparos;

OCHOBBI METO/I0JIOTHH
1 o0LIMe PUHIUIIBI
KOHCTPYHPOBaHUS
TEXHOJIOTHIECKOTO
000pyIOBaHUS.
VYmeer: BbIOUpaThH
KOHCTPYKLIMOHHBIN
MaTepuan s
W3TOTOBIICHUS
OTpaciieBOro
o0opynoBaHus B
3aBUCHMOCTH OT €0
TEXHOJIOTHICCKHIX
napameTpoB (pabouei
TEeMITePaTypHl,
JIABJICHUS CPEJIbl U ee
(UBUKO-XUMUYECKUX
CBOWCTB).

Biageer: Mmerogamu
pacuera Ha MPOYHOCTb,
KECTKOCTh U
YCTOMYUBOCTH
THTIOBBIX JJIEMEHTOB
(y3moB)
TEXHOJIOTHYECKOTO
obopynoBaHus
He(pTEXUMHUUECKHUX U
He(Tera3oBbIX
TTPOU3BO/ICTB.

IIponBuny-
TBIN
(xoporto)

3HaeT:
MPUHITATIAATIEHOE
paziuuue MexIy
MAalInHOH 1
anmnapaToM; OCHOBHBIE
TpeOoBaHus,
NpeAbIBISEMbIE K
KOHCTPYKITASIM MAIlIiH
U afmapaToB; CTaANN
MPOEKTUPOBAHUS
TEXHOJIOTHYECCKUX
armnaparos;

OCHOBBI METOJIOJIOTHHU

3aHATUA

MOHATHSA, 3HAET | pabOTHI
METO/IBI, BBITIOJTHEHBI c
MPOLEYPHI, HEOOJIBIITUMHU
CBOICTBA, 3aMEUaHUsIMH,
MIPUBOJIAT HMEJINCH
(baxThI, 3aTpyJHEHUS IpU
UICHTU(DULIHPY- | OTBETE Ha
er, JaeT | JOTIOJIHUTEIbHBIC
0030pHOE BOIIPOCHI;
OTIMCaHME. HE BIIOJIHE
3aKOHYCHHBIC
BBIBOJIBI B OTBETE
Ha BOINPOCHl Ha
9K3aMCHE
Brusieiser [IpakTnueckue
B3aMMOCBSI3H, paboThI
KIacCU(PUIIUPY- | BBIOJTHEHBI c
erT, HEOOBIITAMU
YIOPAIOUMBAET, | 3aMEYaHUSIMU,
WHTEPIPETUPYET | UMEIIUCH
, IJTAHUPYET, | HeOOIbIIHe
MIPUMEHSET HETOYHOCTH TIPH
3aKOHBI, OTBETE Ha
pEeanr30BbIBACT, | JOMOJTHUTEIbHbBIC
HCTIONb3YET. BOIPOCHI;
HMEIOTCS

Herpyosble




1 00IIIHe TPUHITUTIBI
KOHCTPYHPOBAHUS
TEXHOJIOTHYECKOT0
000pyIOBaHUSI.
YmMeer: BbIOUpaATh
KOHCTPYKLIMOHHBII
MaTepuan s
W3TOTOBIICHUS
0TpaciieBOro
o0opynoBaHus B
3aBHUCHUMOCTH OT €0
TEXHOJOTHYECKHIX
napameTpoB (pabouei
TEeMITePaTypHl,
JIABJICHUS CPEJIbl U ee
(U3HKO-XMMHUYECKHIX
CBOICTB).

Biageer: meronamu
pacuera Ha MPOYHOCTH,
KECTKOCTb U
YCTOMYMBOCTh
TUTIOBBIX 3JIEMEHTOB
(y3110B)
TEXHOJIOTHYECKOT0
o0opyoBaHUs
He(TEXUMHUECKUX H
He(dTerazoBbIxX
MIPOU3BO/JICTB.

Bricokuii
(oTHMYHO)

3Haer:
MPUHIUITHATIEHOE
paznuyre MexIy
MAIIMHON 1
anmnapaTom; OCHOBHBIE
TpeOoBaHus,
IpeIbsBIsEMbIE K
KOHCTPYKILIMSM MaIlIiH
U arnmaparoB; CTaJNN
MIPOEKTUPOBAHHUS
TEXHOJIOTUIECKUX
arnrmaparos;

OCHOBBI METOJIOJIOTUH
1 00IMe PUHIIUIIBI
KOHCTPYHUPOBAHHS
TEXHOJIOTUYECKOTO
o0opyIOBaHUS.
VYMmeer: BbIOUpATh
KOHCTPYKIIMOHHBIN
MaTepua Jis
W3TOTOBJICHUS
OTpaciieBOro
000opyI0BaHUS B
3aBHCUMOCTH OT €r0

OIINOKHU ) A10%
HETOYHOCTH TIpU
OTBETE Ha
BOTIPOCHI Ha
JK3aMeHe

AHanusupyer,
JMarHOCTHPYET,
OLICHUBAET,
MIPOTHO3UPYET,

KOHCTPYHpYET.

IIpaxkTrueckue
paboTsl
BBITIOJIHEHBI  0€3
3aMEUaHHi,
CTYJIEHT
¢BOOOIHO
OTBEYaeT Ha
JIOTIOJTHUTEIbHBIC
BOITPOCHI;
CTYyJIEHT  yMeEeT
OTIEpUPOBATH
CIeIUaTbHBIMU
TEPMHHAMH,
UCIIOJIb3YET B
OTBETE
JIOTIOJTHUTEIIbHBI
" Marepual,
WJUTIOCTPUPYET
TEOPETUUECKHIE
MOJIOKEHUS
MPaKTUYECKUMHU
npuMepamMu
npu  OTBETEC Ha
BOIPOCHI Ha




TEXHOJIOTUYECKUX
napameTposB (padoueit
TeMIlepaTypsl,
JIaBJICHUSI CPEJIBI U €€
(U3NKO-XMMHUYECKUX
CBOICTB).

Brnaneer: metonamu
pacdera Ha IPOYHOCTb,
KECTKOCTb U

OK3aMCHC

YCTOMYUBOCTD
TUIIOBBIX 3JIEMEHTOB
(y3110B)
TEXHOJIOTHYECKOT0
obopymoBaHus
He()TEXUMHUYECKUX U
He(Tera3oBbIX
MIPOU3BO/JICTB.
Nunexc DopmyJIUpPOBKA:
OIIK-5 CrocoOHOCTh MOHUMATD MTPUHIIMIIBI PA0OTHI COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX JUIS PEIICHHs 3a]1a4 PO eCcCHOHATBHON
JIESITEIIbHOCTH
Crynenu [Tokazarenu oneHKu Texnonoruu | OTnUUUTETHHBIC CpencrtBa u
YpOBHEU pe3yJIbTaTOB dbopmupoBa- MPU3HAKU TEXHOJIOTHH
OCBOEHUS HUs OIICHKH
KOMIIETEH-
02078
[ToporoBeiit | 3HaeT: Metayumueckue | Jlekium, BocnpouszBonur | [IpakTuueckue
(YIOBIETB.) | M HEMETAIIMYCCKUE IIPAKTUYECKUE | OCHOBHBIE paboTHI
KOHCTPYKLIMOHHBIE 3aHSATHUS MOHSTHSI, 3HAET | BHIOJIHEHBI c
Marepuaibl, METO/BbI, HEOOIBIIUMU
MIPUMEHSIEMbIE JIJIS MIPOLEYPHI, 3aMeyaHUsIMH,
U3TOTOBJIEHUS CBOMCTBA, MMETUCh
OTpaciieBOro MIPUBOJIUT 3aTpyAHEHUS TIPU
obopynoBaHus, (bakThl, OTBETE Ha
CBOICTBa U 00LIYIO UICHTUQUIUPY- | TONOJHUTENbHbIE
XapaKTEPUCTUKY ITUX erT, JIaeT | BOIIPOCHI;
MaTepUajoB, TUHAMUKY 0030pHOE HE BIIOJIHE
U3MEHEHHUS CBOMCTB OIMCaHue. 3aKOHUYEHHbBIE

MaTEepHUAaJIOB MPU
HHU3KHX U BBEICOKHX
TEeMITEpPaTypax,
KpUTEpHUH BBEIOOpA
KOHCTPYKITHOHHBIX
MaTepUasoB IS
N3rOTOBJICHUA MAallIMH
Y anmnaparos;

OCHOBBI 0€3MOMEHTHOM
TEOpPHUU pacyera
CUMMETPUYIHO
Harpy>K€HHBIX

BBIBOJbI B OTBETEC
Ha BOIIPOCHI Ha
9K3aMCHC




TOHKOCTEHHBIX
000JI04Y€eK BpaIleHus,
yCIIOBUS
CylIeCTBOBaHHS 0€3
MOMEHTHOT'O
HaMPsHKEHHOTO
COCTOSIHUS MaTepHualia
000JI0Y€eK.

YwMmeer:
KOHCTPYHPOBATh
JeTalu U Y3JIbl
TUTIOBOTO
o0opynoBaHus ¢
YYETOM Pa3IInIHBIX
TEXHOJIOTHYECKHUX
YCIIOBHIA €ro paboTHI U
B COOTBETCTBUHU C
JIEACTBYIOIIUMH
roCy/1apCTBEHHBIMU
CTaHJIapTaMU,
MIPUMCHSICMBIMU TIPU
MPOEKTUPOBAHUH B
o0acT MalvH U
anmnaparoB
He(pTEeXUMHUUECKHUX U
He(dTerazoBbIxX
MIPOU3BO/ICTB.
Brnaneer: HaBbIkKaMu
MIPUMEHECHHS TUTIOBBIX
KOHCTPYKTOPCKHX
peuIeHu! y3JI0B U
JIeTaJel MalllvH.

IIponBuny-
TBIN
(xopor1o)

3HaeT: MeTaTHYeCcKre
U HEMETAITHYCCKUE
KOHCTPYKIIMOHHBIE
MaTepHUallbl,
MPUMEHSIEMBIC IS
M3TOTOBJICHUSI
0TpacIeBOTO
obopynoBaHus,
CBOICTBa 1 00IIIYIO
XapaKTEPUCTHKY ITUX
MaTepUaioB, TUHAMUKY
MU3MEHEHUSI CBOWICTB
MaTepUaioB MpH
HU3KHUX U BBICOKUX
TEeMIIepaTypax,
KpUTEpHH BbIOOpa
KOHCTPYKIIMOHHBIX
MaTepUaNoB JUIs
W3TOTOBIICHHS MAIIWH
U armnaparos;

Borsasiser
B3aMMOCBSI3H,
KJIaccupuIupy-
er,
YIIOPSIOYUBAET,
UHTEPIPETHPYET
, TUTAHUPYET,
MpUMEHSET
3aKOHBI,
peann30BBIBaET,
WCTIOJB3YET.

IIpakTueckue
paboTsl
BBITTOJTHEHBI c
HEOOJIBIITUMH
3aMEUYaHHUIMU,
HMEIIHCh
HEOOJIBIIINE
HETOYHOCTH TIpHU
OTBETE Ha
JIOIIOJTHUTEIbLHEIC
BOTIPOCHI;
UMEIOTCS
HerpyOble
OIINOKH 58105
HETOYHOCTH TIPH
OTBETE Ha
BOIPOCHI Ha
JK3aMCHE




OCHOBBI 0€3MOMEHTHOM
TEOpPHUU pacyera
CUMMETPUYIHO
Harpy>KeHHBIX
TOHKOCTEHHBIX
000JI04€eK BpaIleHus,
YCIIOBHS
CylIeCTBOBaHHS 0€3
MOMEHTHOI'O
HaMPsHKEHHOTO
COCTOSIHHS MaTepHasa
000JI0YEK.

YmMmeer:
KOHCTPYHPOBATh
JIeTalu U Y3IIbl
THIIOBOT'O
o0opynoBaHus ¢
Y4ETOM Pa3IInIHBIX
TEXHOJIOTMYECKHX
yCIOBUi ero paboThl U
B COOTBETCTBHH C
JNEHCTBYIOLIMMU
roCy/1apCTBEHHBIMU
CTaHJapTaMH,
MIPUMEHSICMBIMU TIPU
MPOEKTUPOBAHHH B
00J1acTH MaIllMH U
anmnaparoB
He(pTEeXUMHUUECKHUX U
He(dTerazoBbIxX
MIPOU3BO/ICTB.
BnaneeT: HaBbIKaMu
MIPUMEHECHHS TUTIOBBIX
KOHCTPYKTOPCKHX
peuIeHu! y3JI0B U
neTrajieid MalllyH.

Bricokuit
(oTIMYHO)

3HaeT: METaAINIMISCKHE
1 HEMETaUIHYeCKUe
KOHCTPYKITUOHHBIE
MaTepHabl,
MIPUMEHSEMBIE IS
H3TCOTOBIICHUS
OTpaCJIEBOTO
obopynoBaHus,
CBOICTBa 1 00IIIYIO
XapaKTEPUCTUKY ITUX
MaTepuaioB, TMHAMHUKY
M3MEHEHHS CBOMCTB
MaTepHuaoB Mpu
HU3KHX M BEICOKHX
TeMIieparypax,
KpUTEpHH BbIOOpa

AHanmu3upyer,
JUarHOCTUPYET,
OLICHUBAET,
IIPOTHO3UPYET,

KOHCTPYHpPYET.

[IpakTnueckue
paboTbI
BBIIIOJIHEHBI  0O€3
3aMEUaHHUi,
CTYICHT
CcBOOOIHO
OTBEYAET Ha
JIOIIOJTHUTEIbLHEIC
BOTIPOCHI;
CTYIEHT  yMeeT
OTIepUPOBATH
CIIelIMaIbHBIMU
TEPMUHAMHU,
UCTIONB3YET B
OTBETE
JIOIIOTHUTEIbHBI




KOHCTPYKLIMOHHBIX
MaTEepHUaIoB IS
M3TOTOBJICHUS MAIIUH
Y anmnaparos;

OCHOBBI 0€3MOMEHTHOU
TEOpPHUU pacyeTa
CUMMETPUYHO
Harpy>KeHHBIX
TOHKOCTEHHBIX
000JI04€eK BpallleHus,
yCIIOBUS
CyIIECTBOBaHHS 0€3
MOMEHTHOT'O
HaIpPsHKCHHOTO
COCTOSIHUSI MaTepHualia
000JI0YEK.

Ywmeer:
KOHCTPYHPOBATh
JETaII U Y3IIBI
THUIIOBOTO
o0opymoBaHus C
Y4ETOM pa3IN4HbIX
TEXHOJIOTHICCKHIX
yCIOBUi ero paboThl U
B COOTBETCTBUH C
JEUCTBYIOIIUMH
roCy1apCTBEHHBIMU
CTaHJIapTaMU,
MIPUMEHSICMBIMU TIPU
MPOEKTUPOBAHHH B
00J1acTH MaIvuH 1
anmnaparoB
He(pTEeXUMHUUECKHUX U
He(dTerazoBbIxX
MIPOU3BO/ICTB.
Brnaneer: HaBbIkaMu
MIPUMEHECHHS TUTTOBBIX
KOHCTPYKTOPCKHX
penIeHui y3J10B U
neTrajieid MallluH.

71 Marepuall,
WUTIOCTPUPYET
TEOPETHUUECKHE
MOJIOKEHUS
MPAKTUYECKUMHU
puMepaMu

opu OTBETE Ha
BOIIPOCHI Ha
JK3aMeHe

WNHupeke DopMynHupoBKa:
[1K-8 ObecnieunBaTh BHINOJIHEHHE TPEOOBAaHUIT HOPMATHBHO-TEXHUYECKOM
JOKYMEHTAIlM1, HHCTPYKIIMH
Crynenu [loka3arenu oneHkn Texnonornn | OTIUUUTENBHBIE CpencrBa n
YpOBHEMU pe3yJIbTaTOB dbopmupoBa- MPU3HAKHU TEXHOJIOTHH
OCBOCHUS HUs OLICHKHU
KOMIIETEH-
1015051
[ToporoBelii | 3HaeT: HOPMATUBHBIN Jlexuuu, Bocnpouszsonutr | [Ipaktuyeckue
(YIOBIETB.) | pacyeT Ha MPOYHOCTh M | MPAKTUYECKUE | OCHOBHBIC paboThI




YCTOHYHBOCTh
pa3nuyHbIX HopM
000J104€K BpalleHHUs,
HarpyXeHHBIX
BHYTPEHHUM WU
HapY>KHBIM JaBIICHHEM;
YCIIOBUS TOTEPU
MPOAOJIBHON 1
MOIEepeYyHON
YCTOMYUBOCTH
TOHKOCTEHHBIMH
000JI0YKaMH, ITyTH UX
MOBBILICHUS;
0CcOOEHHOCTH pacuera
UMIHHIPUYECKUX
000JI04YEK,
MOJIKPETIICHHBIX
KOJIBLIAMH JKECTKOCTH;
CIIOCOOBI YKPEIUICHUS
KpaeB OTBEPCTHII B
TOHKOCTEHHBIX
000JI04Kax, pacyeT
YKPETUISFOIINX
AJIEMEHTOB Pa3IUYHBIX
TUTIOB; METOBI
pacuera Ha IPOYHOCTh
THUTIOBBIX DJIEMEHTOB
TEXHOJIOTHYECKOTO
o0opyoBaHUs
((pmanbl, TUCKH,
IUTACTHHBI);
0COOEHHOCTH U
XapaxkTep KpaeBbIX CHII,
nedopmaruii u
HaIpsDKEHUN, TPUYHUHY
Y TUIIOBBIE CITy4Yau
BO3HUKHOBEHUS
KpaeBoro 3 dexra;
croco0 ompeeneHus
KpaeBbIX CHUIIOBBIX
(hakTOpOB; OMACHOCTH
KpaeBoro 3¢dexra s
pa3IMYHOTO ponia
KOHCTPYKIIMOHHBIX
MaTepHaJIOB; pacueT
y3JI0B CThIKa 000JI04€eK
C Y4eTOM KPaeBoro

s dexra.

YMeer: BBINOTHATh
pacueTsl Ha IPOYHOCTb,
AKECTKOCTb U
YCTOMYUBOCTD

3aHATUA

MTOHSATHS,
METO/IbI,
IPOIICTYPHI,
CBOMCTBA,
TPUBOJIUT
(baxThI,
UICHTUDULIHDY-
erT, naet
0030pHOE
OIHCaHUE.

3HAcCT

BEITIOJIHEHBI c
HEOOJIBIITUMH
3aMEYaHHUAMU,
UMEIINCH
3aTpyAHEHUS TIPU
OTBETE Ha
JIOTIOJHUTEIbHBIE
BOTIPOCHI,

HE BIIOJIHE
3aKOHYEHHBIE
BEIBOJIBI B OTBETE
Ha BOMPOCHI Ha
JK3aMEHe




THUITOBBIX DJIEMECHTOB
MallluH 1 annapaTOB B
COOTBETCTBUU
rocy1apCTBEHHBIMU
CTaHJapTaMH, B TOM
yucie Ha OBM ¢
MPUKJIATHBIMHU
[IPOrPAMMHBIMHU
CpelcTBaMH.
Bnaneer:
MPaKTHYCCKUMU
HaBBIKaAMH
KOHCTPYHPOBaHUS
TUITIOBBIX
TEXHOIOTMYECKUX
MalllH 1 annapaTOB C
Y4ETOM YCIIOBUH UX
pabot B
COOTBETCTBYIOIINX
OTPaCJIEBbIX
IIPOU3BOJICTBAX.

IIponBuny-
THIN
(xopor10)

3HaeT: HOpMaTUBHBII
pacyer Ha MPOYHOCTh U
YCTOMYHBOCTh
pa3nuyHbIX HopM
000J104€K BpalIeHMUs,
HarpyKeHHBIX
BHYTPEHHUM HJTN
Hapy>KHBIM JaBJICHUEM;
YCIIOBUS IOTEPH
IIPOJIOJIBHOU U
MIONIEPEYHOMN
YCTOMYUBOCTH
TOHKOCTEHHBIMH
000JI0YKaMH, ITyTH MX
MIOBBIIICHUS;
0COOEHHOCTH pacyera
LWINHAPHUYECKUX
000JI0YEK,
MOJIKPETICHHBIX
KOJIbIIaMH >KECTKOCTH;
CIOCOOBI YKpPEIUIEHUS
KpaeB OTBEPCTUH B
TOHKOCTEHHBIX
000JI04Kax, pacyeT
YKPEIUISIOIUX
AJIEMEHTOB Pa3INYHBIX
THIIOB; METOBI
pacuera Ha IPOYHOCTh
THUIOBBIX 3JIEMEHTOB
TEXHOJIOTHYECKOTO
o0opynoBaHus

BrrsBasger
B3aHMMOCBSI3H,
KJIaCCUPUIIPY-
eT,
YIOPSIAOYHUBAET,
UHTEPIIPETUPYET
, IUIAHUPYET,
IIPUMEHSET
3aKOHBI,
peanu30BbIBacT,
HCMOJIb3YET.

[IpakTnueckue
paboThI
BBITTOJIHEHBI c
HEOOJIBIITUMH
3aMEUYaHUIMU,
HUMEIIHCh
HeOOJIbIIIHE
HETOYHOCTH TIpHU
OTBETE Ha
JIOTIOJTHUTEIbHBIC
BOTIPOCHI;
UMEIOTCS
HerpyoOble
OIINOKH 38105
HETOYHOCTH TIpHU
OTBETE Ha
BOTIPOCHI Ha
JK3aMeHe




(bnanIBl, TUCKH,
IIJIACTUHBI);
0COOCHHOCTH U
XapakTep KPaeBbIX CHII,
nedopmaruii u
HaIpsDKEHUN, TPUYHUHY
Y TUIOBBIE CITy4yau
BO3HUKHOBEHUS
KpaeBoro 3ddekra;
croco® ompeseneHus
KpaeBbIX CHUJIOBBIX
(hakTOpOB; OMACHOCTh
KpaeBoro 3ddekra s
Pa3IMYHOTO pojaa
KOHCTPYKLIHOHHBIX
MaTEepHaJIOB; pacyeT
y3JI0B CThIKa 000JI0YEK
C Y4ETOM KPacBOro

s dexra.

YMeeT: BBINONHSTD
pacdeTsl Ha IPOYHOCTD,
KECTKOCTb U
YCTOMYMBOCTh
TUTIOBBIX 3JIEMEHTOB
MaIIWH U anmnaparoB B
COOTBETCTBUU
roCy1apCTBEHHBIMU
CTaH/IapTaMH, B TOM
yucie Ha OBM ¢
MPUKJIaIHBIMU
MIPOTPaMMHBIMH
CpeICTBaMHU.

Bnaneer:
MPAKTUYECKUMHU
HaBBIKaMU
KOHCTPYHPOBAHUS
THTTOBBIX
TEXHOJIOTHYECKHUX
MAIIWH ¢ anmnaparoB C
y4€TOM YCIIOBUH UX
pabort B
COOTBETCTBYIOIIUX
OTpacIIeBBIX
MIPOU3BOJICTBAX.

Bricokuit
(oTIMYHO)

3HaeT: HOPMATUBHBII
pacuer Ha POYHOCTb U
YCTOMYHBOCTh
pa3nuyHbIX HopMm
0001049k BpaIleHus,
HarpyXeHHBIX
BHYTPEHHUM HJIN
HapY>KHBIM JIaBJICHHEM;

AHanmu3upyer,
JUarHOCTUPYET,
OLICHUBAET,
IIPOTHO3UPYET,

KOHCTPYHUPYET.

[IpakTnueckue
paboTbI
BBIIIOJIHEHBI  0O€3
3aMEUaHHUi,
CTYICHT
cBOOOIHO
OTBEYAET Ha
JIOIIOJTHUTEIbLHEIC




YCIIOBUS IOTEPH
MPOAOJIBHON 1
MOIEepEeYHON
YCTOMYUBOCTH
TOHKOCTEHHBIMH
000JI0YKaMH, ITyTH HX
MOBBILICHUS;
0cOOEHHOCTH pacyera
UMIMHIPUYECKUX
000J104€K,
MOJIKPETIJICHHBIX
KOJIbLIAMH JKECTKOCTH;
CHOCOOBI YKpEIUICHUS
KpaeB OTBEPCTUH B
TOHKOCTEHHBIX
000JI04YKaX, pacyer
YKPETUISIOLIUX
AJIEMEHTOB Pa3IHYHBIX
TUTIOB; METOBI
pacuera Ha MPOYHOCTh
TUTIOBBIX DJIEMEHTOB
TEXHOJIOTHYECKOT0
obopymoBaHus
(bnanIBI, TUCKH,
IUTACTHHBI);
0COOEHHOCTH U
XapakTep KpaeBbIX CHII,
nedopmaruii u
HaIpsDKEHUN, TPUYHUHY
Y TUIIOBBIE CITy4Yau
BO3HUKHOBEHUS
KpaeBoro g dexra;
croco0 ompeeneHust
KpaeBbIX CHIIOBBIX
(hakTOpOB; OMACHOCTh
KpaeBoro 3¢dexra s
pa3IMYHOTO ponia
KOHCTPYKIIMOHHBIX
MaTepHaJioB; pacyer
Y3JIOB CThIKa 000JI04eK
C Y4eTOM KPaeBoro

s dexra.

YMeeT: BBINOJTHATH
pacueTbl Ha IPOYHOCTH,
KECTKOCTb U
YCTOMYUBOCTD
THUTIOBBIX DJIEMEHTOB
MaIllMH ¥ anmnapaToB B
COOTBETCTBUU
rOCyJapCTBEHHBIMH
CTaHJapTaMH, B TOM
yucie Ha OBM ¢

BOIPOCHI;
CTYJIGHT  yMeEeT
OIepupOBaThH
CIielUaTbHBIMU
TEPMHHAMH,
UCIIOJIB3YET B
OTBETE
JOTIOJTHUTEIbHBI
71 Marepuall,
WUTIOCTPUPYET
TEOPETHUUECKHE
MOJIOKEHUS
MPAKTUIECKUMHU
npumMepamMu
npu OTBEeTEe Ha
BOITPOCHI Ha
JK3aMEHe




MPUKIaIHBIMH
MIPOrPaMMHBIMH
CpeICTBaMH.
Bnaneer:
MPaKTUYECKUMHU
HaBBIKaMHU
KOHCTPYHPOBaHUS
TUTIOBBIX
TEXHOJIOTHYECKHUX
MaIlIMH U amiapaToB C
YYETOM YCJIOBUH UX
pabot B
COOTBETCTBYIOIIUX
OTpaCIIEBbIX
MIPOU3BOJICTBAX.

Kpurepun onennBanums:

CopepxatenpHble. -  JEMOHCTpalMsl  TEOPETHMYECKUX  3HAHUH; -
JEMOHCTpalsi TPUOOPETEHHBIX yMEHHM W HABBIKOB; - JOCTOBEPHOCTH
NPEJCTaBICHHBIX CBEJECHU — B TEKCTE JOKJIaA0B (TMpPE3CHTAlUii) TOJKHBI
COJICP)KAThCS CCHUIKM HAa BCE HCIOJIB30BAaHHBIE HMCTOYHMKH HWHPOpMALUU; -
JOTHYHOCTb, ApPryMEHTUPOBAHHOCTh M3JI0KEHUS;, - BBIPAXKEHHE COOCTBEHHOIO
MHEHUS, OCHOBAaHHOT'O Ha HAYYHOM TOJXOJE.

dopManbpHbIe. - YeTKas CTPYKTypa OTBETa WM JOKJIajaa; - HArIsIHOCTb
BU3YaJIbHBIX (MJUTIOCTPAIIMOHHBIX) MAaTEPUAJIOB MPE3EHTALMH; - YETKOCTh OTBETOB
Ha 3aJJaHHbIE BOIIPOCHI — BBICIIYIIIAB BOMPOC, CIEAYET MOITBEPAUTD, YTO OH TOHST,
B HMHOM cCllydyae CclielyeT JU0O YTOUYHHUTh HEMOHSThIE JAETalnH, JHUOO YECTHO
NpU3HATh CBOIO HETOTOBHOCTH OTBETHThH, May3a Ha pa3MBIIJICHHE HE JO0JDKHA
npessbimath 10 cekynz,.

[TpakTideckre pabOTHI CUMTAIOTCS YCIEIIHO BBIMOJHEHHBIMA B CIIydae
MPEOCTABIICHUSI B KOHIIC 3aHSITHI, OTBEACHHBIX HA BBIOJHEHHUE ATOW paboTHl,
OTYETa, BKIIOYAIOIIEr0 TEMY, XOJ pabOThl, COOTBETCTBYIOIINE PACUETHI, PUCYHKU
U noanucu (Mpu HAJMYUHM), U OTBETE Ha BOIPOCH! (3aIIMTE) MO TeMe pPadOTHI.
[Mlkama oueHWBaHUS — «3a4T€HO» / «HE 3a4TeHO». «3auTeHo» 3a
MPAKTUYECKYI0/Ta00paTOpHYIO0 pabOTy CTABUTCS B CIIy4ae, €CJIM OHA MOJTHOCTHIO U
IOPAaBWJIBHO BBIIOJIHEHA, M MpPU ATOM OOydYaloIIMMCS MOKa3aHO CBOOOJHOE
BJIaJICHUE MaTepHalioM no aucuuivinHe. «He 3aureHo» craButcs B ciiydae, eciiu
pa0boTa BBINOJIHEHA HEBEPHO W/WJIM HE TOJHOCTHIO, U OHA BO3BPAILLACTCS CTYJACHTY
Ha 10paboTKy, a 3aTeM BHOBb CHAETCS HA MMPOBEPKY MPEI01aBaTENIO.

CaMmocTosTenbHass paboTa CUMTAETCS YCIEUIHO BBHINOJHEHHOW B Ciy4ae
NPEIOCTaBICHUSI OTYETa MO KAKIOW Teme. 3aJaHue A OT4YeTa COOTBETCTBYET
NyHKTY 9 paboueit mporpammbl. OIleHHBaHHE OTYETOB MPOBOAUTCS MO MPUHIIUITY
«3a4TeHO» / «HE 3a4TeHO». «3ayTeHO» BBICTABISETCA B cllyyae, €CJIU OTYeT
0 OpMJIEH B COOTBETCTBUU C KPUTEPUIMH:

- IPaBWIBHOCTh O(POpMIICHHS OTUeTa (TUTYJIbHASI CTpaHUIlA, OTJIaBICHUE U
oopMIIEHHE UCTOYHUKOB);

- YPOBEHb PACKPBITUS TEMBI OTYETA / MPOPAOOTAHHOCTH TEMBI;




- CTPYKTYpUPOBAaHHOCTh MaTepraa;

- KOJIMYECTBO UCIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOUHHUKOB.

B cnyuae ecnam kakod-nuMOO M3 KpUTEPUEB HE BBIMOJIHEH, OTYET
BO3BpAILIAETCS HA JOPAOOTKY.

K sk3aMeHy 1o IucuuUILTnHE 00Yy4aroNIecs A0MYCKatOTCs PU:

— TPEAOCTABJICHUU U 3AIIHUTE OTYETOB [0 BCEM MPAKTUYECKUM 3aHATHUSM;
— TMPEIOCTABJICHUH U 3aIIUTE OTYETOB M0 CAMOCTOSITENIbHOM padoTe.

DK3aMeH cllaercs Mo OwieraMm, B KOTOPBIX IPEICTABIECHO 2 TEOPETHUYECKUX
BoIpoca W3 mnepeuyHsi «Bompockl g 3k3aMeHa». OUeHUMBAHHWE MPOBOAMUTCS IO
OPUHIUMIY — «OTJIMYHO»  /  «XOpomio»  /  «yIOBJIETBOPUTEIBHO»  /
«HEYJIOBJIETBOPUTEIIBHO.

«OTINYHO» CTaBUTCSA NPU NPABHUIBHOM, IOJHOM U JIOTMYHO IOCTPOCHHOM
OTBETE, YMEHHMM OIIEpUPOBATh CIECHHUAIBHBIMU TEPMUHAMH, HCIIOJIb30BAaHUU B
OTBETE JOIOJHUTEIBHOIO MaTepuaa, WUIFOCTPUPOBAHUU TEOPETHYECKOTO
IIOJIOXKEHUS MPAKTUYECKUM MaTepUajoM. «XOpOIIO» CTABUTCS, €CIIM IIPU OTBETE
UMEIOTCSI HEerpyoble OIIMOKM WJIM HETOYHOCTH. B ciywyae 3arpynHeHHs B
UCITOJIb30BAaHUU MPAKTUYECKOTO MaTepuajga U HE BIOJHE 3aKOHYEHHBIX BHIBOJIOB
WK 0000IIEHUI B OTBETE, CTABUTCS OLIEHKA «YAOBIECTBOPUTEIHHOY.

«HeynoBiaeTBOPUTENBHO» CTABUTCS MPU CXEMATHYHOM HEIMOJHOM OTBETE U
HEYMEHUU ONEpUPOBATh CHEIUATBHBIMA TEPMUHAMHU WU UX HE3HAHUU.

Bonpocsl aig 3a4era
3ader HE MPENYCMOTPEH YUEOHBIM TUTAHOM.
Bomnpocsl 1J151 3K3aMeHa

1. Mamuna, annapat. [IpyuHuunuanbHoe paznuiyue Mexay HUMU. MalnHHbII
Y anmnapaTHbId TEXHOJOTUYECKHe mpoliecchl. [Ipumepsl MalmH 1 anmnapartos.

2. Cramuu pacdera ammapatoB. OCHOBHBIC 3a/laud, pelracMbie Ha KaKIOH
CTaJU.

3. OcHoOBHbIE TpeOOBaHUS, MPEABABISEMbIE K MAIllMHAM M allapaTaM.
Hopmanuzanus u yHudukanys y3i0B MalllH U anmnapaTos.

4. OcHOBHBIE TpeOOBaHUA, TMpPEAbIBISIEMbIE K  KOHCTPYKIIMOHHBIM
Marepuaiam, UCIIOJIB3YEMBbIM ~ JUIl  M3TOTOBJIEHHS  TEXHOJIOTMYECKOIrO
o0opyaoBaHUSI.

5. OcobeHHOCTH BBIOOpAa KOHCTPYKIIMOHHBIX MaTepUajiOB, UCIOJIb3YEMbIX B
000py10BaHUH, pabOTAIOIEM NP MUHYCOBBIX TeMIIepaTypax.

6. OcobeHHOCTH BBIOOpA KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, UCIIOJIb3yEMbIX B
000py1I0BaHUH, pabOTAIOIIEM MPU BBICOKUX TEMIIEpaTypax.

7. OOmas XapakTepUCTUKAa METAIIMYECKUX KOHCTPYKIIMOHHBIX MaTepUasoB
(cranmei, 4yryHoB, UBETHbIX MeTauioB). [IpuMepsl MX UCHOJIB30BaHUS B
TEXHOJIOTUYECKOM 000Dy I0BaHUU.

8.  OOmias  XapakTepucThKa  HEMETAUIMYECKUX  KOHCTPYKIIMOHHBIX
MatepuanoB. [Ipumepsl UX UCHOIB30BAHMS B TEXHOJIOTHYECKOM 000pYAOBaHUHU.



9. IlyTu cHM>XEHUS pacxo/a KOHCTPYKIMOHHBIX MaTEPHAJIOB.

10. Bompocbl — onTUMH3AlMM  [PU  KOHCTpyupoBaHuu.  Kpurtepuu
ontumanbHocTu. CAIIP.

11. Konctpykropckas ngokymentanus. ECKJ. Buabsl KOHCTpYKTOpCKHX
JIOKyMEHTOB. Bujipl uznenuit, uxX CTpykTypa.

12. Craguu pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTAIlUM (TEXHUYECKOE
3aJlaHie — TEXHUYECKOE MPEJIJI0KEHUE — SCKU3HBIN MPOEKT — TEXHUYECKUM MPOEKT
— pabo4Mii MPOEKT).

13. ToHKOCTEHHBIE U TOJCTOCTECHHBIE OOOJIOYKH, MPUMEPHI UX MPUMEHEHHUSI.
VYcnoBue TOHKOCTEHHOCTH 00o0soukd. MeMOpana. HanpsbkeHus W Hanps>KEHHOE
COCTOSIHME MaTepHalia B TOHKOCTEHHBIX M TOJICTOCTEHHBIX 000JI0UKaX.

14. OO6onouku BpamieHus. OCHOBHBIE MOHATHS, ONPEACICHUS H
COOTHOIICHHUS.

15. Cxema cuJl U MOMEHTOB, JICUCTBYIOIIUX HAa DJIEMEHT TOHKOCTECHHOM
oOosiouku. HampaBieHust ux neicTBus, MpaBujia 3HAKOB.

16. OO1Ire NPUHIUIIEI COCTABIICHUS YPaBHEHUN paBHOBECHS O€3MOMEHTHOM
teopun obOonovek. [mmoresnt JlaBa — Kupxroda. VYpaHeHuss paBHOBecus
arieMeHTa 000J10ukH (Jlarmmaca) u 30HBI 000JIOYKH.

17. beamomenTHass 000yi0YKa. YCJIOBUS CYIIECTBOBaHUS OE€3MOMEHTHOTO
HaIPSHKEHHOTO COCTOSTHUS.

18. Jlebpopmanmu smementa obonouku. [IpaBuma 3HAKOB ISl JTUHEHHBIX H
YIJIOBBIX MepeMelieHnii. MepuanoHaNbHbBIE W KOJBIIEBBIC yATUHEHHS SJIEMEHTA.

19. MepunnoHanbHas U KOJbIEBasi KPUBU3HBI 0007049kU. ['ayccoBa KpuBH3HA
noBepxHOCTH 000m0uku. Knaccudukaius Gopm 1 MOBEPXHOCTEH 000JIOUKH.

20. IIpumenenne oOUMX ypaBHEHUH 0€3MOMEHTHOU TEOPHH K OMPECIICHUIO
cun S u T u nepemeniennii A 1 © B MWIMHAPUYECKON 000JI0UYKE, HArPyKEHHOM
ra30BbIM JIaBJICHUEM.

21. Teopum TPOYHOCTH, HX NPAKTUUYECKOE TMPUMEHEHUE. Y CIOBUS
IPOYHOCTH.

22. Koaddunment npounoctu cBapHoro mBa (Y). Bumbl cBapHBIX MIBOB.
Paznenka KpoMOK O] CBapKy.

23. Koncrpyknuonnas npubaska (C), e€ cinaraemoe, X onpeneicHue .

24. HopmaTuBHBIM pacdy€éT TOHKOCTEHHBIX IMJIMHIPOB HArpy>KCHHBIX
BHYTPCHHHUM JIaBJICHHCM.

25. PacueTtHoe u paboyee gaBieHue. [ uapo- U MHEBMOUCIIBITAHUS allllapaToB.
YcnoBre NpOYHOCTH MPU TUIPOUCTIBITAHUH.

26. Pacuer HampspkeHUM wu3ruba OT JEWCTBUS COOCTBEHHOTO Beca B
TOPU30HTAIBFHO  PACIHOJIOKEHHBIX — ammaparax. PacueTHas cxema, OMIOPHI
A3ru0arommux MOMEHTOB.

27. PacyeT BBINYKIBIX JHUIL  (TIONYIMIAPOBBIX, TOPOCHEPUUECKUX,
U THYeCKuX ). VIX mpumeHeHue.

28. KOHCTpYKTHBHBIE Pa3HOBHIHOCTH KOHWYECKHMX mHUII. KoH(y30psl U
nudy30psl (KOHHYECKHE epexoanl). X mpuMeHeHue u pacuer.

29. PacueT TiIoCKuX U TapeabyaThiX AHUIIL. VX mpuMeHeHwue.



30. Ocnabnenue o6onouek otBepcTUsiMU. CHOCOOBI YKperuieHusi Kpaés
oTrBepcTUil. OCHOBHBIE TUTIOBBIE KOHCTPYKIIUHU y3JI0B YKPEILJICHUS.

31. O6mue NpuHIUIIBI pacyéTa y3JI0B YKPEIUICHUS! OTBEPCTUH.

32. Lenp W MOCIEAOBATENLHOCTh pacyeTa BEPTUKAJIBHBIX allapaToB
KOJIOHHOTO THIIAa Ha BETPOBYIO Harpy3ky. PacuérHas cxema. Berposou
U3TUOAIOUH MOMEHT.

33. Ilonsatue 00 YCTOMYMBOCTM TOHKOCTEHHBIX 00OoJjiouek. Kpuruueckoe
nasienue. I[IpakTuueckue mpuMepbl HEOOXOIMMOCTH pacuera oO0O0JIOUeK Ha
YCTOMYHUBOCTb.

34. Pacyuer MIMHHBIX NWJIMHAPOB Ha YycroiumBocTth. PDopmyna bpecca,
YCIOBHUS €€ IPUMEHEHMUS.

35. Pacuer KOpOTKHMX UWJIMHIPOB Ha YCTOWYuMBOCTh. Dopmyrna Mmuseca,
YCIIOBHUS €€ IPUMEHEHMUS.

36. Kputnueckas 1 pacueTHast IJIMHA IIMJIMH]IPOB.

37. KoHCTpYKIIMH U pacyeT KOoJIel )KeCTKOCTH. TpeOoBaHUS K HUM.

38. OcHOBBI HOPMAaTHUBHOIO METOJA pacyeTa LMIMHAPUYECKHX 0Oeuaek Ha
YCTOMYUBOCTb.

39. BaustHue 106aBOYHBIX Harpy30kK (M3ru0arolux, OCEBBIX CKMMAIOIINX) HA
YCTOWYMBOCTb arapara.

40. KpaeBoit a¢dekr. [lpyunHa u TUMOBBIE Clydyad €ro BO3HMKHOBEHUSI.
Pacnopnas cuina.

41. XapakrepHble 0COOCHHOCTH KPAEBbIX HAMPSKEHUH.

42. OmnpeneneHue KpaeBbIX cUIIOBBIX (hakTopoB P_o u M_o (melicTBuTenpHas
Y DKBUBAJICHTHAs PACUETHBIE CXEMBbI, YPABHEHUS COBMECTHOCTH PaJHAIbHBIX U
yrioBeix Aedopmanuii). IlpaBuna 3HakoB s cunl U aedopmanmii. YactHble
YOPOUIEHUSI YPABHEHUI COBMECTHOCTHU Ae(OpPMALIHA.

43. HanpspkeHus mpu KpaeBoM 3P deKTe, ero ornacHOCTb, MEPhI K CHIDKCHHIO
HETaTHBHOTO BO3JICUCTBUS KpaeBoro 3ddekra.

44, Tlmactuael u aucku. dopMbl MIacTUH WM AUCKOB. MX cxoactBa m
paznuuus. [Ipumepsl I1acTuH U AMCKOB. HamnpshkeHus 1 HanpspKEHHOE COCTOSIHUE
Marepuala MJIaCTUH U JTUCKOB.

45. Knaccudpukanmss ¢dnanneB. X KOHCTPpYKIIMM U TPUMEHEHHE.
[TpucoenunutensHble pasmepsl (¢iaHma. IloHaTtus yciaoBHOro mnpoxoaa u
YCJIOBHOT'O JIABJICHUSI.

46. TpeOoBanuss k (QuaHUeBbBIM coeAUHEHUsIM. (OCHOBHbIE  (OPMBI
MPUBAJIOYHBIX TOBEPXHOCTEN (hIaHIEB, X IPUMEHEHHE.

47. Tlpoknagku U MPOKIIAJOYHBIE MaTepualbl sl (IaHIEBBIX COCIUHEHUMH,
UX MPUMEHEHHE.

48. becduaniieBbie pa3beMHbBIE COCIMHEHUS, X MPAKTUYECKOE MPUMEHEHHUE.

IIpumepvl KOHMPONLHBIX BONPOCO8 U 3A0AHUL O]l NPOBEOEHUL MEKYUe20
KOHMPOJISL U NPOMENCYMOYHOL ammecmayuu no umo2am 0C80eHUsI OUCYUNTIUHDL, d
makoice Ol KOHMPONA —CAMOCMOAMENbHOU  pabomul  0byuarowe2ocs no
OmMOeNbHbIM PA30e1amM OUCYUNTIUH.



Monyis 1

Tewmbl: BBogHas yacts; Metononorust KoHCTpynpoBaHusi; KOHCTpYKIIMOHHBIE MaTepHaIbI

Ne Bomnpocsl OneHou. OTBETHBI
OaJLIBI 1 2 3 4
Vkaxure CTPOKY, 1 TemnooOmennuk, | Ucnapurens bynxkep Kongencarop
1 | comepsKariyio OTcToifHuK ABTOKJIaB Pextud. Cymunka
[Tuex Monxyc KOJIOHHA Hentpudyra
HAaWMEHOBAHUS OJHUX Hacoc
TOJIBKO anmnapaToB
Mopyns 2
Tembl: beamoMmeHTHast Teopust 000JI0UEK
Ne Bomnpocsr Ouenou. OTBETHI
OaJLITBI 1 3 4
YKaxxure ycioBue, Ha 1 g ) V) g
1 | KOTOPOM OCHOBEIBAETCS g0 g0 7 1 z 0
Y R R R R
BBIBOJI (hOPMYIT JUIst
TOHKOCTEHHBIX COCYJIOB
Monyns 3
Tewmbl: Pacuer anmaparoB Ha Py ; YKpernieHue oTBepCTuii
Ne Bomnpocsl Ouenou. OTBETHI
OaJLITBI 1 2 3 4
B ¢opmymne 1 1,0 15 2,4 2,6
1 [6]* = min {=;32, ﬂ},
My Mgy L 2]
ONPEIEIAIONIEH BETUINHY
HOPMAaTHUBHOT'O JIOIYCK.
HanpsHKEHU U1 MaTepraia
paboTaroIiero npu BEICOKOM
t°, ykaxxuTe 3HaueHME KOAD .
3anaca NPOYHOCTH Ny
Monyns 4
Tewmbl: Pacuer annmapatoB Ha Puap ; PacueT anmapaToB Ha BETpOBYIO HarpysKy
No Bompocsl OueHou. OTBETHI
OaIITBI 1 2 3 4
Ot xakux 1 Ot Ot Ot Ot ynpyrux n
1 | xapakTepuCcTHK MPOYHOCTHBIX | YIPYTUX | IUIACTUYECKUX | TJIACTUYECKUX
KOHCTPYKIIHOHHOT'O (os; o1) (E; ) (e;w)
Marepuaia 3aBUCUT
BEJIMYMHA
KPUTHUYECKOTO
naBieHus’?
Uemy paBHa 1o 1 1,2 15 24 4.6

I'OCT 14249-89
BeJIMYMHA KOO (.
3amaca
YCTOMYUBOCTH JJISI
IAHIPUIECKIX
oboouek (rmpu
YCJIOBUH Gyp<Or)




Mopyns 5

Tewmbl: Pacyer anmapartoB ¢ yyetom KpaeBoro 3ddexra

No Bomnpocst OueHou. OTBETbBI
OasIB 1 2 3 4
Vikaxure MPUYUHY 1 CoenvHeHHe Paznmuunsiii | Paznuunas JleiicTBue
1 | BO3HHKHOBEHHS KPaeBOro KOHCTPYKTHBHBIX marepuan | JKECTKOCTb | BHYTPEHHE
3JIEMEHTOB B KOHCTPYKTH | KOpIIyca ro
s dexra B ceuenusnx 0-0
CTBIKOBOM BHBIX anmapara B | JaBIeHHUs
Kopiryca alapara ceyeHu SIEMEHTOB | cedenuu 0-
Cmane 12MX Lili2 |(-_ -.‘.\ " 0 10
£ rr M; :\-_ _/: & CPABHEHHIO
e ¢ ApyruMH
T """ s Y IO/ YTJIOM ZIpyT K CeyeHUsAMU
ApYTy
14. O6pa3oBaTe/ibHbIE TEXHOJOTUH
PeaJ'H/I3aHI/I$I KOMIIECTCHTHOCTHOI'O nmoaxoaa npeaycmMaTrpmuBacT

UCIIOJIb30BaHUE B Y4YE€OHOM IIPOLIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (PopM
MPOBEJCHUSI 3aHATHM B COYETAaHMU C BHEAYJUTOPHOM pabOTONl C MeNblo
(bopMUpOBaHUA U PA3BUTHUS NPOPECCHOHATBHBIX HABBIKOB 00YYaOIINXCSL.

B yuebHOM mpouecce NpU HU3YYEHUHM JUCHMIUIMHBI HCIHOJIB3YIOTCS
cienyromue (opMbl IPOBEACHUS 3aHATUM:

— JIEKIIUM C H3JI0KEHUEM ONPEIEICHUN OCHOBHBIX IMOHATHHA, W3y4acMBbIX B
paMKax JAWCHUIUIMHBI, TOAPOOHBIM ONUCAaHUEM M JOKa3aTeIbCTBOM
HamOoJiee BaXKHBIX CBOMCTB 3THUX MOHATUW M HMX B3aUMOCBS3€H JPYyr C
APYTOM,

— MPaKTUYECKUE 3aHATUS C NOAPOOHBIM HM3YyYEHHEM OCHOBHBIX CBOWCTB
NOHATUH, W3y4aeMbIX B paMKax JUCLUIUIMHBI, BBIACHEHHMEM HUX
B3aMMOCBS3€M IPYT C IPYyTrOM B IIPUMEpPaX U NPAKTUYECKUX 3a]a4ax;

— WHIWBUAYaJbHbIE U KOJUIEKTUBHBIE KOHCYJIBTALIMM C AKTUBHBIM y4acTHEM
oOyuaroluxcs 1no HauloJiee CI0KHBIM YacTSIM TEOPETUYECKOro MaTepHuaa
TV CUUTUINHBL

— caMmocTosTeNbHas padoTa MO BBITOJIHEHHIO 33JJaHUI IO OCHOBHBIM pa3jeiiaM
JUCUUTUTUHBI.

15. MIEPEYEHb YYEBHO-METOINYECKOI'O OBECIIEYEHUSA
JUIAA OBYYAIOHIUXCSA 1O INCIHIUITJIMHE

OCHOBHAA JIMTEPATYPA

1. PacueT ¥ KOHCTpYHpPOBAHHE MAIIMH W allapaToB MUIIEBBIX MPOU3BOJCTB.
[TpakTuky™m [DneKTpOoHHBIN pecypc]: yueoHoe nocodue/ A.H. Octpuxos [u ap.].—
DJIEKTPOH. TEKCTOBBIE JaHHbIe.— BopoHek: BOpPOHEXKCKHII TOCyaapCTBEHHBIN
YHUBEPCUTET HHKEHEpHBbIX TexHoyorui, 2014.— 200 c.— Pexum pgocrtymna:
http://www.iprbookshop.ru/47446

2. MedoabeB M.H. OcHOBBI pacueTa U KOHCTPYUPOBAHUS MAlIMH ¥ anmnapaToB
nepepadaThIBAIOIINX MPOU3BOACTB: Kypc jekuuii / Medoases M.H., Me3zeHnos



http://www.iprbookshop.ru/47446

A.A. — HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIH  arpapHbId
yauBepcutet, 2011. — 109 c. — TekcT: »neKTpOHHBIN // DIEKTpOHHO-
OubIMoTeUHas cucrema IPR BOOKS: [caitT]. — URL:
https://www.iprbookshop.ru/64755.html

3. Pacuer u KOHCTpyHpOBaHHME MAIllMH W allapaToB MHUIIEBBIX MPOU3BOJICTB.
[Ipaktukym: yuebHoe mnocobue/ A.H. OctpukoB [u ap.]. — Boponex:
BopoHeKCcKuil rocyIapCTBEHHBI YHHUBEPCUTET MHKEHEPHBIX TexHosoruid, 2014.
— 200 c. — ISBN 978-5-00032-052-5. — TekcT: 37eKTpOHHBIN // DIEKTPOHHO-
OubIMoTEeUHas cucrema IPR BOOKS: [caiT]. — URL:
https://www.iprbookshop.ru/47446.html

4. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352

JOIIOJIHUTEJIbHAA JIMTEPATYPA

5. Pacuer u KOHCTpyMpOBaHHE MAIIMH W amnlapaToB MUIIEBBIX MPOU3BOJCTB.
YueOnuk mis By30B. / o pen. OcrpukoBa A.H.— 2-¢ uzn. mepepab. M mom. —
CII6.: Uzn. PAIIII, 2009. — 408c. Dx3eMIuIsApbl Bcero:4

6. Bunorpanos, C.H., Tapannes, K.B. KoncrpynpoBanue u pacder 3JIeMEHTOB
TOHKOCTEHHBIX COCYy/I0B: YueObHoe nocobue. - [lensza: Uza-so I1I'Y, 2004. - 136 c.
Pesxum noctyna: http://window.edu.ru/resource/878/36878/files/stup104.pdf

7.TOCT 14249-89. Cocynpsl u anmapatbl. HopMmbl M MeToAbl pacuera Ha
npoyHoctb. — M.: M3xa. CrammaptoB, 1989. Bren. 01.07.89. — 62c. Pexum
noctyna: http://standartgost.ru/g/TOCT _14249-89

8.TOCT P 51273-99. Cocyasr u anmapatel. HopMbl 1 METONBI pacuera Ha
NpOoYHOCTh. OmpeeNeHne pacyeTHhIX YCUINH JIJIs anmapaToB KOJOHHOTO THIA OT
BETPOBBIX HArpy30K M celicMuueckux BozaeucTBuii— M.: I'occrangapt Poccun,
1999. Bgen. 06.05.99. — l1c. Pexxum JOCTyTa:
http://standartgost.ru/g/TTOCT _P_51273-99

9.TOCT P 51274-99. Cocyasl u anmapaTbl. AmmapaThl KOJOHHOTO THIA.
Hopwmbl u MeToabl pacueTa Ha npoyHocTh.— M.: ['occtangapt Poccuu, 1999. Bren.
06.05.99. — 11c. Pexxum noctyma: http://standartgost.ru/g/TOCT P _51274-99

10. TOCT 24755-89. Cocynsl u anmapatel. Hopmbel U MeTOABl pacuera Ha
MPOYHOCTh YKperieHus: orsepetuil.— M.: M3a. Cranmapros, 1989. Been. 01.01.90.
— 33c. Pexxum goctyma: http://standartgost.ru/g/TOCT_24755-89

METOANYECKUE YKA3AHUA

11. Huxkutun A.M., 3abpyackuit B.T., IlInaitnep M.I. «JlabopaTtopHbiii
NPAKTUKyM»: MeTOIWYeCKrue yKa3aHWus K J1abopaTOpHBIM paboTaM IO Kypcy
«PacueT 1 KOHCTpYHpPOBaHHME MAIITUH U allapaToOBy IS CTYJICHTOB HalpaBICHHUH
15.03.02 Texuonorunueckue Mamuubl 1 obopynoBanue u 21.03.01 Hedrerazosoe
neno. - Ourense: M3a-so OTU (uwman) CI'TY umenn Narapuna 10.A., 2021. — 36
c. Dk3eMIuIsIphl Bcero:30


https://www.iprbookshop.ru/64755.html
https://www.iprbookshop.ru/47446.html
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352
http://window.edu.ru/resource/878/36878/files/stup104.pdf
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

12. Huxkutun AWM., Ilnaitnep M.I. «Pacuer KpyriabiX CIUIOHIIHBIX H
KOJIBIEBBIX IJIACTUH, HArPYKEHHBIX CUMMETPUYHO». MeToauvecKkue yKa3aHus K
BBITIOJIHEHUIO MpaKTH4ecko pabotel. - DHrensc: U3n-so OTU (dbunuman) CI'TY
umenu  larapuna  FO.A., 2021. - 11 c. Pexum  pgocryna:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=24118&rashi

renie=pdf

[TPOI'PAMHOE OBECIIEYEHUE

NHCTUTYT uWMeeT omnepanuoHHble cuctemMbl Windows, cTaHmapTHbBIE
o(ucHbBIE TPOTPaMMBbI, HIEKTPOHHBIE BEPCHH YIEOHUKOB, TOCOOHIA, METOTUYECKUX
pa3pabOTOK, yKa3aHWW MU PEKOMEHJAIMiA IO BCEM BHUJAaM Y4eOHOU paloThI,
IPETYyCMOTPEHHBIX pabodeil mporpamMmoid, HaxoAsImuecss B CBOOOAHOM JOCTYIE
JUISl CTYJI€HTOB, O0y4YaloIINXCs B BY3€.

KoMIIIEKT MyJTbTUMETUIMHBIX TPUIOKEHUN K JEKIUAM.

Buprtyanbnas nabopatopHas pabGota «McciaenoBaHue HampsoKeHUN B
HUIMHAPUYECKOM COCYJle € KOHHYECKMM JIHHUIIEM U IUIOCKOW KpPBIIIKOH,
Harpy>K€HHOM BHYTPEHHUM JaBICHUEM.

Ha kadenpe pa3paboraH maker mporpaMMHOro OOECIEeueHus pacuera
CHJIOBBIX ()aKTOPOB U KOHCTPYKTHBHBIX 3JIEMEHTOB Ha DBM, KOTOpBIN BKIIIOUAET:

1. Pacyert n3rubaronmx BETpOBbIX MOMEHTOB.

2. Pacuer ykpensieHus KpaeB OAUHOYHBIX OTBEPCTHUI.

3. PacyeT KpaeBbIX CHWJI U MOMEHTOB B y3JaX CONPSDKEHHSI SJIEMEHTOB
TOHKOCTEHHBIX COCYJIOB, HATPY>KEHHBIX Ta30BbIM JaBJICHUEM.

4. Pacuer yCTOMYMBOCTH UMIMHAPUYECKUX OO0OJOUEK, HArpy>KEHHbIX
BHEILHUM J]aBJICHUEM.

5. PacueTr KpuTHYECKUX CKOPOCTEHN Bajia poTopa UEHTPUPYTH.

6. PacueT nenbHbIX (IaHIEBBIX COCAUHEHUM.

NHTEPHET-PECYPCBI

EnnHoe 0KHO J0CTyIa K 00pa3oBaTelIbHBIM pecypcam http://window.edu.ru/
Caiit komnannun ACKOH http://www.ascon.ru

®opym nosezosateneit [I10 ACKOH http://forum.ascon.ru/

CailiT HayyHO-TeXHUYeCcKoro entpa AIIM http://www.apm.ru/rus/
Cuctema tpexmepHoro moaenupoanust KOMITAC-3D http://kompas.ru/

NCTOYHUKU NOC

http://techn.sstu.ru

16. MaTepuaibHO-TeXHUYECKOe o0ecrevyeHue
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Y4yeOHass ayaurTopusi ISl NPOBeJeHHUS 3aHATHH JEKIMOHHOIO

THIIA, TEKYIIero KOHTPOJIS W NMPOMEXKYTOYHOH aTTecTaluy, IPyNNoOBbIX H
UHIMBUIYAJIbHBIX KOHCYJIbTAIMI

YKOMIUIEKTOBaHA  CHNENMATM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpenctBamu oOydenus: 12 cronos, 24 cryna; pabodee MECTO MpeEnojaaBaTeis;
Jocka sl HamucaHus (¢uiomactepoMm; — npoektop BENQ 631, pynoHHBIH
MPOEKIIMOHHBINA PKPaH, HOYTOYK C MOAKIIOYEHUEM K CETU C BbIX0JIOM B MHTEepHET
U JocTynoM B mH(popManmoHHO-00pa3oBaTenpHy0 cpeny DTU (pmman) CI'TY
umenn [arapuna }O.A., yueOHO-HarmsgHble TMOCOOUS, OOECHmeUYnBArOIINe
TEeMaTUYECKUE WILTIOCTPAIIMHU IO paboyeil mporpaMMe AUCITUTIITUHBI

[Mporpammuoe o6ecrieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

YueOHast ayauropus AJis POBeeHUs 3AHATHI JJa00OPATOPHOIO TUIIA

YKOMIUIEKTOBaHA  CIEIMATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
cpenctBamu o0yuenus: 10 cronos, 20 cTynbeB; pabouee MECTO IMpernoaaBaTes;
JIOCKa i1 HamucaHusg MeJoM.  MoOuibHas MyJIbTUMEIUHAS ammapaTypa
(HOYTOYK, MPOEKTOP, FKPaH).

YKoMIUIeKTOBaHa  Ja0OpaTOPHBIMHU  CTEHJAAMH  JJIi  IPOBEICHMUS
1abopaTopHBIX PaboT:

- UccnenoBanue yCTOMYMBOCTH MUIMHIPUYECKUX 000JI0UEK, HATPYIKEHHBIX
BHEIIIHUM JIaBJICHUEM,;

- MHccnenoBanue KpUTHYECKUX CKOPOCTEH Bajla poTOpa € YYETOM
rUpOCKONUYecKoro g dexra.

MakeTsl: - omopHas cTaHIMs OapabaHHOTO amnmapara; - TOHKOCTCHHbIC
000JIOUKHU pa3au4HON (HOPMBI

PaGouyro mporpaMMmy coCTaBHII %{/ /’ [ M.T. llInatinep/

IJ / (oxsanuas. Tl




17. Jlono/iHeHUs1 1 UI3MEHEHHSI B padodel mporpamme

PaGouast mporpamMma mepecMoTpeHa Ha 3acelaHuu Kadeaphbl

« » 20 rona, mporokon Ne

3aB. kadeapoi / /
BHecenHble H3MEHEHHS YTBEPKIEHBI HA 3aCETaHUN
YMKC/YMKH

« » 20 ropma, mporokos Ne
[Ipeacenarens YMKH / /




