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1. Ilean ocBOeHHS TUCHHUILIMHBI

OCHOBHBIE TIeNTN TUCIUTUINHBI « MeXaHNYeCKHe MPOIEeCChl U 000PYI0BaHUE !

- MOJATrOTOBKAa OakajiaBpa K MPAKTHYCCKOW JEATEIBHOCTH 1O CICIHUAIbHOCTH
20.03.01 «TexnochepHas 6€30MaCHOCTHY;

- opMUpPOBaHUE y CTYJACHTOB HEOOXOMMBIX 3HAHUH M NMPAKTHYECKUX HABBIKOB
10 TIPOCKTHUPOBAHUIO M pacyeTy Yy3JI0B COBPEMCHHBIX MAIllMH M aIlllapaToB
XUMHYECKHX TIPOU3BOICTB.

OCHOBHOM  3ajauedl  JUCIUIUIMHBI  SBJIISCTCS  OBJIAJICHHUEC  CTYyJICHTAMHU
HEOOXOIUMBIMUA 3HAHMSIMH M TPAKTHYCCKUMHU HABBIKAMHU II0 MPOCKTUPOBAHUIO H
pacdeTry OTICIBHBIX VY3JI0B COBPEMEHHBIX MAIllMH M allllapaToB XUMHYECKHX
MPOW3BOJCTB C YYETOM CHJIOBBIX W TEMIICPAaTypHBIX BO3JICUCTBUN, CBOWCTB
KOHCTPYKIIMOHHBIX MaTEPHAJIOB B pab0OvHX Cpe.

B Xoie JEKIMOHHBIX W MPAKTUICCKUX 3aHATUN TIOJYYCHHBIE TEOPETUUCCKUE
3HAHUS YTITYOJIIOTCS U 3aKPEIUIFOTCS Ha KOHKPETHBIX MPAKTUYECKUX MpUMepax 1o
KOHCTPYHPOBAHUIO U pacyeTy dJIEMEHTOB 000PYI0BaHUS OTPACITH.

[TomyueHHbIC 3HAHUS JOJDKHBI OOCCICUUTH OyIyIIeMy CIICIHAINCTy BO3-
MO>KHOCTbH YCICIITHOM paOOTHI IO CIICIUAILHOCTH.

2. Mecto nucuumuinabl B ctpykrype OIl 6akanaBpa

JlucuuriuinHa OTHOCHUTCS K BapHaTUBHOW YacTH IUKJIA AUCHUILIMH Osioka bl
oOpazoBaTeIbLHON TporpaMMbl OakanaBpuara.

N3yuenne aucuMIuiMHbl Oaszupyercs Ha JaucHuIuiMHax — «TexHuyeckas
MeXxaHuka», «OCHOBBI MNPOCKTUPOBAHUS», «TEXHOJOTHS  KOHCTPYKIIMOHHBIX
MartepuaaoB», «OCHOBBI  TEXHOJIOTUM  MAIIUHOCTPOCHUS»,  «XUMHYECKOE
COINPOTHUBIICHUE MAaTE€pHaAJIOB M 3alUTa OT Koppo3um», «lIpomecchl u arnmapatbl
OTpaciiny.

JucrumimHa obecnieunBaeT u3ydeHne Tuciuiuing: «lIpoekTHas nesTeIbHOCThY,
«OCHOBBI MPOSKTUPOBAHUS XUMHUYSCKHMX W HEOTEXUMHYCCKUX MPEATPUITHI,
«Texunyeckass mUarHoCTUKa», «PeMOHT  MOHTaxx oOopymoBaHus», «be3omacHOCTh
JKU3HEICATSIILHOCTI.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO IMCUUILINHE
(Moxy.110), COOTHECEHHBbIE € IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUA
o0pa3oBaTe/IbHOH MPOIPAMMBI.

B pe3ynbrare ocBOeHMS AUCHUILIIMHBI (MOTyJIs) y 00yUaromuxcst GopMupyroTcs
CJIEYIOIIME KOMIIETEHIIMN U JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOLIUE PE3yJIbTaThl
oOyueHus Kak 3Tan (pOPMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIUH:



B pesyabTare

0CBOCHMHS
. Ilepeyenb mIaHUPyeMbIX
Kon oOpa3oBaTeJbHOM
pe3yJIbTaToOB 00yYeHHus 10
KOMIIETeHIIUM NPOrpaMMbl
N AUCUMILTHHE
00y4aKIMHCs T0/KEH
00J1a1aTh
3HATH:
- CIIOCOOHOCTHIO - OCHOBHBIE TpeOOBaHMUS,

IIK-5 MPUHUMATh y4acTHE B NPEABIBISIEMbIE K KOHCTPYKIHMAM
paboTax mo pacuery u XUMHUYECKOTO 000PY/I0BAHUS;
MPOEKTUPOBAHUIO HOPSII0K MPOBEACHUS PACUETOB MPHU
JieTanei u y3inoB MPOCKTUPOBAHUU; COBPEMEHHBIEC
MaIlIMHOCTPOUTEIBHBIX | METOJIBI pacueTa Ha MPOYHOCTh
KOHCTPYKIIUH B 3JIEMEHTOB KOHCTPYKIIUH;
COOTBETCTBUH C
TEXHUYECKUMU yMeETh:
3aIaHUSIMU U - KOHCTPYUPOBATh XUMUYECKOE
UCIIOJIb30BaHUEM 000pyI0BaHUE U3 PA3TUYHBIX
CTaHJAPTHBIX CPEICTB KOHCTPYKIIMOHHBIX MaT€pUAJIOB C
aBTOMAaTHU3aLUU y4eToM TpeOOBaHUIA JEeHCTBYIOMIEH
MPOEKTUPOBAHUS HOPMaTUBHO-TEXHUYECKOM

JOKYMEHTAIIUU; BBITTOTHATh
pacyeThl 3JIEMEHTOB XUMHUYECKOTO
000pyI0BaHUs C MPUMEHEHUEM
KOMITBIOTEPHOW TEXHUKU,;
BJIA/I€Th:
- METOJIaMH  TTPOCKTUPOBAHUS
(pacyeTa W  KOHCTPYMPOBAHMS),
JKCIUTyaTallid W M3TOTOBJIEHUS
3JIEMEHTOB TEXHOJIOTUYECKOTO
o0opynoBaHus C y4eTOM
NEHCTBYIOIIEN HOPMAaTHUBHO-
TEXHUYECKON TOKYMEHTAIIUH.
3HATH:
- YMEHHUEM MIPOBEPSTH - OCHOBHBIE CIIOCOOBI MPOBEPKHU
IK-13 TEXHUYECKOE COCTOSIHUE | TEXHUYECKOI'O COCTOSTHUS

Y OCTAaTOYHBIN pecypc
TEXHOJIOTUYECKOTO
o0opynoBaHus,
OpraHU30BbIBATH

TEXHOJIOTHYECKOT0 000py10BaHUS;

yMeTh:




porITakKTHIeCKUi - OIIPENIEIIATh OCTATOYHBIN pecypc

OCMOTp Y TEKYIIUi TEXHOJIOTHYECKOTO 000PYyI0BaHUS;

PEMOHT

TEXHOJIOTUYECKHUX BJIAJIETh:

MAaIlIfH 1 000pyIOBaHUs | - METOJJaMH pacyeTa OCTaTOYHOTO
pecypca TEXHOJIOTHYECKOTO
000py10BaHUS.

4. CTpyKTypa M coJep:KaHue JUCHUIITHHBI.

OO6m1ast TPy TI0€MKOCTh JUCITUTIIMHBI COCTABISIET 3 3aU€THBIX eAMHUITEL, T.¢. 108
aKaJIeMUYECKMX YacoB, KOTOpPbIC BKJIIOUAIOT ayJUTOPHYIO padboTy (JeKIuw,
MPAKTUUYECKUE U CEMHUHAPCKHUE), a TAaKXKE CaMOCTOATENIbHYI0 pabOTy CTYyACHTOB.
dopma KOHTPOJISI —3a4€ET.

Ctpyktypa U cojaepKaHuE€ JUCHUIUIMHBI «MeXaHUuuecKue MpoUecChl U
o0opyaoBaHUE» 1O CPOKaM U BUAaM pabOThl OTpaxkeHbl B [Ipunoxenun 3.

Conep:xkanue pa3aejioB TUCHUUILTHHBI.
4.1 OcHOBHBIE MPUHIIUATIBI KOHCTPYUPOBAHUS U TPOESKTUPOBAHUS aIapaTOB

OcHoBHblE TpeOOBaHMSI, MPEABABIAEMbIE K XUMHUYECKOMY OOOPYIOBAHMIO.
OCHOBHBIE NTOKA3aTENM KayecTBAa U KOHCTPYKTMBHOI'O COBEPIICHCTBA XMMHYECKOIO
obopynoBanusi. HopmaTuBHO-TexHMuYecKass JokyMeHTauusi. OCHOBHbIE (aKTOpHI,
ONPENEISIIONME pa3Mepbl MW KOHCTPYKLMIO aIllapaToB, IOPSIOK BbIIOJHEHUS
pacyeToB MpU NPOEKTUPOBAHUU XMMHYECKOTO OOOpYAOBaHMS, COJEPKAHUE U LIEIb
KaxJ0ro0 3Tana. OCHOBHbBIE CTAJANH MPOEKTUPOBAHUS 000PYI0BAHUS.

4.2 BrnvssHEE METOZ0B M3TOTOBJICHUS HA KOHCTPYKIIHIO alapaToB.

BnusHre MeTo10B M3rOTOBJIEHUS HA KOHCTPYKIIMIO alapaToB, 0OCOOCHHOCTH
KOHCTPYMPOBAHHUs JIMTOM M CBapHOM amnmaparypbl. CoudeTaHuwe YriaepOAHUCTBIX W
JIETUPOBAHHBIX CTaje B OJHOW KOHCTpyKIHMHU. OCOOEHHOCTH KOHCTPYHMPOBAHUS
neTanell 1 COOPOUYHBIX €IMHMI] M3 [BETHBIX METAJIOB, IMJIACTMACC, SMATUPOBAHHOM
arrmapaTypsl.

4.3 OcHOBHBIE TApAMETPHI, UCIIOIH3yEMbIC MPU TPOBEICHUN PACUETOB HA MTPOYHOCTH

OcHOBHBIE TapaMETpbl, HUCIOJb3yEMbIE MPH MPOBEACHUU pACUECTOB Ha
npo4yHoCcTh. Paboune, pacueTHble U MpOOHBIE HATPY3KHU, JEHCTBYIOIINE HA SJIEMEHTHI
KOHCTPYKIIMU. METOINKN ONpeNesieHus] Harpy3Kyd ISl Pa3IMdHOrO COCTOSHHUS
o0opynoBanusi. Pabouass u pacuerHas temmeparypbl. OnpeneneHue I0MyCKaeMbIX
HaIpPSKEHUM ¢ YYETOM CBOMCTB KOHCTPYKIMOHHBIX MaTE€pUajOB U TUIA 3arOTOBKHU.
[loHATHE O pacyeTHOM M MCHOJHUTENBHOM TOJIIMHE CTEHKH KOHCTPYKTHUBHBIX
AJIEMEHTOB, OIpeJeieHre pacueTHbix npudaBok. Koadduimentsr npouHoctTu
CBApHBIX COCIMHECHUM.



4.4 PacdeT TOHKOCTEHHBIX 00e4YaeK Ha MPOYHOCTh

['eomeTprueckue mapamMeTpbl TOHKOCTEHHBIX 000yiouek. be3sMoMmeHTHas u
MOMEHTHast Teopust o0osouek. HanpsbkeHHOE COCTOSTHHE YITPYTHX OCECUMMETPUYHBIX
o0osouek. BBIBOJ pacyeTHBIX 3aBHCHUMOCTEH IS OIpPENENICHUS TOJIIMHBI CTEHKU
rNagkux o0oyiouek (IMUIMHAPUYECKUX, cdepudeckux, KkoHudeckux). Kombia
XKecTkocTd. Pacuer muIMHApWYECKUX o00edaeK, MOJKPEIUICHHBIX KOJbIIAMU
KECTKOCTU. Pacder u KOHCTpyHpOBaHHE €MKOCTHOW ammaparypsbl, paboTaromeii moj
aTMOoC(epHBIM JaBICHHUEM.

[lonaTne o kpaeBol 3amade. YUeT KpaeBbIX CHJI U MOMEHTOB IPHU pacueTe
annapatoB. [IpUunMHBI BO3HUKHOBEHMSI KpaeBbIX HanpsokeHud. (OcoOeHHOCTH
HANPsHKEHHOTo cocTosAHUA. CriocOOBl CHUKEHMSI KPAaeBbIX HAIPSHKEHUH.

4.5 PacdeT TOHKOCTEHHBIX 00eyaeK Ha yCTOMYUBOCTh

OOmue cBeneHuss 00 ycroitumBocTH. OO U MeCTHas YCTONYHMBOCTB.
®daxTOopHl, BIUAIOIIME HA YCTOMUYNBOCTb, KPUTEPUN YCTOMYMBOCTU U KOAIPPUIIUEHTHI
3anaca. Kpurtuueckoe naBneHue. Pacduer KOpOTKMX U JUIMHHBIX OO0OJIOYEK.
Omnpenenenvne KpUTUYECKON MMHBI oOosiouek. Pacuer obeuaek Ha MPOYHOCTH U
YCTOMYMBOCTh TOJ JEHWCTBHEM HAPYKHOTO JaBJi€HUA. Pacuer HMIMHAPUYECKOU
o0euaiiki Ha yCTOMYMBOCTD MPU OCEBOM CXKATUM U U3THOE. YCIOBUE YCTOMUYHUBOCTH
Ipy KOMOMHUPOBAHHOM HarpyXeHuu. KOHCTpYKTHBHBIE CIOCOOBI YBEJIUYEHUS
KECTKOCTU 000JI0YEK.

4.6 KoHCcTpyHnpoBaHUE U pacyueT JHUII alllmapaToB

KoHcTpykiun v 0651aCcTh MPUMEHEHMS JHUI U KPBIIIEK amnmnaparoB. Pacuer
BBITTYKJIBIX, KOHUYECKWX U TUIOCKHX JHUI, padOTaIIMMX I[0J BHYTPEHHUM
JaBJICHUEM, Ha MPOYHOCTh. Pacuer mHwWIN, MpuUCOeAMHEHHBIX Ha OonTax K (uaHiry.
Pacuer Ha ycTOMYMBOCTH THUII, pa0OTAIOIINX MO HAPYKHBIM JaBJICHUEM.

4.7 YkpemnieHue OTBEPCTUI B CTEHKAX aIllapaToB

YcTpoiicTBa uisi mpUCOEAMHEHUs TPyOONpPOBOJOB M OCMOTpa ammnapaTros.
Ocnabnenue 000JI04eK OTBEPCTUAMU U BbIpe3aMu. MeTobl YKpErIeHusl OTBEPCTH.
Tunel yKpervIsiolmux 3JIEMEHTOB. ['eoMeTpuyeckue pa3Mepbl 30HBI YKPEIUICHHS.
[IpoBepka HEOOXOAMMOCTH YKpPEIJIEHHsI OTBEpCTU. PacyeT ykpemyieHus oTBepCTHs
10 TEOMETPUUECKOMY KpuTepuro. [Iopsinok pacuera OIMHOYHOTO OTBEPCTUS U PACUET
YKPEIUTAIOLIUX 3JIEMEHTOB.

4.8 KoHCTpyKIuu U pacueT (IaHIEBbIX COSAMHEHUI

Konctpykiuu (ranieBsIx coenuHeHnd, WX kiaccudukanusa. TpeboBanwms,



npeabsBisieMble K (UIAHIEBBIM  COCIUHCHUSAM. PacueTHbIC MapaMeTpbl H
TCOMETPHUUCCKUE COOTHOIICHUS. BbIOOp (OpMBI MPHBAIOYHBIX TOBEPXHOCTEH,
NPOKJIaIOYHBIC MaTepHalibl, 00JIACTH MPUMEHEHHs Pa3JIMYHBIX THUIIOB MPOKJIAIOK.
['epMETUYHOCTh (DJIAHIICBOIO COCAMHCHHMS M HArpy3KH, JCHCTBYIOIIME HA €ro
KOHCTPYKTHUBHBIC 3JIEMEHTBI. PacueT 0OJNTOBOI HArpy3KH M KPEIEKHBIX JICMEHTOB.
Pacdyer Ha IPOYHOCTH IJIEMEHTOB (PIIAHIIEBOTO COCIMHEHUSA. YYET TeMIIepaTypHOTO
dakTopa. AnropuT™ pacuera (pIaHIIEBOTO COSAMHCHHUS.

4.9 PacueTr U KOHCTPYHPOBAHHE IEMEHTOB KOXKYXOTPYOHBIX TEIFIOOOMEHHUKOB

[IprunHBl BO3HHMKHOBEHHMS TEMIEPATYpHBIX HamnpspkeHUM. Pacder ycumnui,
BO3HHUKAIOIIMX B KOXYXOTPYOHBIX TEIJIOOOMEHHUKAX IMOJ ACHCTBUEM pa3HOCTU
Temneparyp U JabieHui. CrnocoObl KOMIEHCAMM TEMIIEPaTypPHBIX HalpsKEHH.
Komnencaropsl. Pacuer Tenioo0OMEHHHUKOB C JIMH30BBIM KOMIEHCaTOpoM. CriocoOsl
KperuieHus: TpyO B TpyOHBIX pelieTkax. PacyeT mpoyHOCTH M MJIIOTHOCTU KPEIUICHUs
Tpy0O B TpyOHBIX pemerkax. Pacuer Tommuubl TpyOHBIX pemerok. CrnocoOsl
COEMHEHMSI TPYOHBIX PEUIETOK C KOPILYCOM.

4.10 Pacuer onop amnmapaTos

OnpeneneHue BETPOBOM M CEMCMMYECKOM HArpy3KH, JEHCTBYIOIIEH Ha
KOJIOHHBIE alllapaThl, pacyeT KOJOHHBIX allapaToB Ha MPOYHOCTh U YCTOMUHMBOCTH
[P COBMECTHOM JIEMCTBUM HATPy30K, pacueT HANPsHKEHUM B KOpITyce anmnapara. Tun
onop. KoHcTpykuuu omnop BepTUKAJIbHBIX anmnaparoB KOJOHHOTO Tuma. Pacuer
AJIEMEHTOB OMOPHOU 00eUaliKu, OMIOPHOTO KOJIbIIA.

Onopnele nanbl. PacyeT HanpspkeHMHM B CTEHKE alapara, YCTaHOBJIEHHOTO Ha
onopHbIX sanax. OnopHble CTOWKU. Pacuer HampspkeHUHW B CTEHKE anmapara,
YCTAHOBJICHHOTO Ha OIOPHBIX CTOMKaXx. KOHCTpyKUIHMH OIOp TOpPU3OHTAIBHBIX
annaparoB. CennoBble  omopel. PacdyeT HampsoKEHMH B ONACHBIX CEYEHHSX
TOPU30HTAIBHOTO almapara, pa3MeleHHOro Ha CEAIOBbIX onopax. KoHCTpyKTHBHBIE
CHOCOObI YBETMYEHHS >KECTKOCTH CTEHOK ammaparoB B MeCTaX YCTaHOBKH OIIOP.
Kpenuienune onop Ha Hecynx GpyHaaMeHTax.

4.11 ToacToCTeHHbIE COCYABI U anmnapaTsbl

KoncTpykiiun u  METOABI U3TOTOBJIICHUS TOJICTOCTEHHBIX — amllapaToB:
OJIHOCJIOMHBIX U MHOTOCTOMHBIX. OCOOEHHOCTU AKCIUTyaTallud U KOHCTPYKIITMOHHBIC
Matepuaibl. HampspkeHHOE COCTOSIHME OJHOCIOWHOW oOeuaiiku. PacueT TonmuHbI
CTEHKM 1O METOJy MaKCHUMaJbHbIX HamnpspkeHud. Hecymas cnocoOHOCTH
TOJICTOCTEHHBIX COCY/IOB.

Pacder TOJICTOCTEHHBIX COCYNOB IO METOY IIPEAENBHBIX HAIPY30K. TeMIeparypHsaie
HalpsDKEHUsT B TOJCTOCTEHHOW  IMJIMHApUYEcKoW — oOeuaiike. CocTaBHBIE
TOJICTOCTEHHBIE 00eYaiiku. PacnipenesieHre HalpsHKEeHUI 10 TOJIIUHE CTEHKH.



[TyTu moBBIIICHNsT HECyIIeld CITOCOOHOCTH TOJICTOCTEHHBIX COCYIOB. ABTO(pETTaX.
KoHcTpykiuu W pacdeTr AHMIN anmapaToB  BBICOKOTO JaBieHus. OcoOGeHHOCTU
KOHCTPYKIIUH 3aTBOPOB BBICOKOTO AaBieHHs. OOJacTh UX NPUMEHEHUS, YCIOBUS
paboThI.

Meroquka pacuera Ha TEPMETUYHOCTb M IIPOYHOCTH DJIEMEHTOB KOHCTPYKLIMU
coerHeHn. OCOOEHHOCTH KOHCTPYUPOBAHUS KPEIIEKHBIX JETANEH, UX pacyerT.

4.12 Pacdet u KOHCTPYHPOBAHUE IIEMEHTOB anmnapaTroB 6apabaHHOTO 000PYI0BAHUS

Pacuer oOeuaek BpallarOUIMXCsA HArpy>KEHHBIX allllapaToB. JEMEHTHI
KOHCTPYKIIMU OMOPHBIX YCTPOUCTB OapabaHHOTro 000pynoBaHus: OaHIaKU, OMOPHBIC
U YIOPHBIE POJIMKH.

Pacuer cBOOOAHO HAJAETOTO U KECTKO CKPEIJICHHOTO C KOpIycoM OaHjaxa.
KoHcTpynpoBaHne H pacyeT OINOPHBIX M YHOPHBIX pPOJUKOB. KOHCTpykium
YIUIOTHEHUH.

5. O6pa3oBaTesibHbIE TEXHOJIOTHH.

Meronuka mpenofaBaHMs —AMCHUIUIMHBL  «MexaHM4ecKue IMpoLecchl U
o0OpyllOBaHUE» M peaau3alusi KOMIIETEHTHOCTHOTO TOAXOAa B HW3JIOKEHUU U
BOCIIPUATUM MaTepHaia NpeIyCMaTPUBAET UCIIOIb30BAHUE CIEAYIOIIMX aKTUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBENCHUS TPYNIOBBIX, WHAUBUIAYAIBHBIX, AYJUTOPHBIX
3aHSTHI B COUETAHUU C BHEAYTUTOPHOM pabOTOM C LIeNbi0 (GOPMUPOBAHUS U PA3BUTHS
PO EeCCUOHATIBHBIX HABBIKOB O0YYarOIINXCS:

— MOATOTOBKA, MPEJCTAaBIEHNE U O0CYXJICHHE NMPE3ECHTAU Ha CEMUHAPCKUX
3AHATUSX;

— OpraHu3alMs U MPOBEJIEHUE TEKYIEro KOHTPOJIS 3HAaHUM CTYI€HTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— MIPOBEAECHUE NHTEPAKTUBHBIX 3aHITHI 11O TPOLIETYPE NOATOTOBKU K MHTEPHET-
TECTHPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— HCIOJIb30BaHHWE HHTEPAKTUBHBIX (OpPM TEKylero KOHTpoJs B ¢opme
ayJIMTOPHOI'O U BHEAYAUTOPHOTO HUHTEPHET-TECTUPOBAHUS;

— IIPOBEICHME MACTEP-KJIACCOB HKCIEPTOB M CIEIUAIMCTOB MO METOAaM
pPacyeTOB M KOHCTPYUPOBAHUS 000PYIOBAHHUS.

VY enbHbIA BeC 3aHATUHM, MPOBOJMMBIX B MHTEPAKTHBHBIX (opMax, omnpeaeseH
IJIaBHOW 1eNbl0  00pa3oBaTeIbHOM MpOrpaMMbl, OCOOEHHOCTBIO KOHTHMHIEHTA
oOydJarommxcss W COAEP)KaHUEM JUCHUIUIMHBL «MeXaHWYecKkue Mpouecchl U
o0opy1IoBaHUE» U B 1IEJIOM TI0 AUCITUTIIIMHE COCTaBIICT 67% ayIuTOPHBIX 3aHSATUM.

6. OueHoYHbIe CPeACTBA /sl TEKYIIEro KOHTPOJISA yCIeBaeMOCTH,
NPOMEKYTOYHOI ATTeCTALMH N0 UTOraM OCBOEHHA TUCHUILIUHBI U Y4eOHO-
MeToAu4YecKoe odecreyeHue CaMOCTOATEILHOM padoThI CTY/IEHTOB.



B 1npouecce oO0yueHHs UCHOJB3YIOTCS CIEAYIOIIUE OIICHOYHBIE (HOPMBI
CaMOCTOATENbHON pabOThl CTYJEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIINN:

- TOATrOTOBKA K BBIMOJHEHUIO PACYETHBIX 3aJaHUN U UX 3allNTa,
- KOHTPOJIb 3HAHUI NPU TOMOIIU TECTOB.

OO0pas31ibl TECTOBBIX 33JaHHI, TEMATHKA PAaCYETHBIX padOT U BapUaHTHI 3aJaHHH,
BAPUAHThl  KOHTPOJBHBIX  BOIPOCOB Il  IMPOBEACHMS  3a4eTa, BAapUAHTHI
’K3aMEHAIMOHHBIX OMJIETOB, IPUBEICHBI B MIPHIIOKEHUU 2.

6.1. ®oH/I OLIEHOYHBIX CPEACTB IJIsl POBeIeHUS MPOMEKYTOUYHOM aTTeCTAlNH
00y4arIIMXCcs M0 JUCUUILTIMHE (MOIYJIIO0).

6.1.1. [lepeyeHb KOMIETEHUMI ¢ yKa3aHUeM ITanoB ux GopMHUpoBaHus B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON MPOrPpaMMBbl.

B pesynbrare oCBOCHHS TUCHUILIMHBI (MOIYJsA) (GOPMHUPYIOTCS CIEIYIONIHE
KOMITETCHIIUH:

Kon B pe3yabTare ocBoeHHs1 00pa30BaTeIbHOM MPOrpaMMbl 00yUar0 Ui Csl
KOMIIeTeHIH U HO0JIKeH 00J1a1aTh

- CMIOCOOHOCTHIO MPUHUMATH YYacTHE B padOTax 1Mo pacueTy u
IK-5 MIPOEKTUPOBAHMIO JETAJIEN U y3JI0B MAIIMHOCTPOUTEIBHBIX
KOHCTPYKIIMH B COOTBETCTBUH C TEXHUYECKUMU 3aJaHUSIMH U
UCTIOJIb30BaHNEM CTaHJIAPTHBIX CPEICTB aBTOMATH3AINH
MPOEKTUPOBAHUS

- YMEHHUEM MPOBEPATh TEXHUUECKOE COCTOSTHUE U OCTATOYHBIN
K-13 pecypc TEXHOJOTUYECKOTO 000PYI0BaHMsI, OPraHU30BbIBAThH
NpOPHUIAKTHYECKUN OCMOTP U TEKYILIUA PEMOHT
TEXHOJIOTUYECKUX MalluH U 000pyAOBaHUS

B npouecce ocBoenus o0pa3zoBaTeIbHON MIPOrpaMMbl TaHHBIE KOMIIETEHIIMH, B
TOM YHCJI€ UX OT/AEJIbHbIE KOMIIOHEHTHI, POPMUPYIOTCS MOATAMHO B XOAE OCBOCHMS
00y4aIOIUMUCS TUCIUILINH (MOAYJIEH), MPAKTHUK B COOTBETCTBUU C YYEOHBIM IIJIAHOM
U KaJeHJIapHbIM TpaduKoM yueOHOTO mpoIliecca.

6.1.2. Onucanue nokasareyeid M KpuTepreB OLCHUBAHUSA KOMIIETEHIIUIA,
(popMuUpyeMBIX 110 HTOI'aM OCBOCHMS AUCHUIIMHBI (MOAYJIs1), ONMMCAHME KA
OLICHUBAHMA.



[Ioka3zarenem OLICHUBAaHUA

KOMHCTCHHI/II\/'I Ha pPa3JIMYHbIX

oTallax HuX

dbopMUPOBaHUS SABJSIETCS JOCTH)KCHHE OOYYAIOIIMMHUCS TUTAHUPYEMBIX Pe3yIbhTaToOB
0Oy4eHUs MO JTUCHUILUIUHE (MOJIYIIIO).

IK-5 - cnocoOHOCTh MPUHUMATH YYacTHE B pad0Tax IO pacueTy U MPOEKTUPOBAHUIO
JeTanei u y3J10B MalIMHOCTPOUTENIbHBIX KOHCTPYKIIUNA B COOTBETCTBUU C TEXHUUECKUMU
3aIaHUSIMU M KCTIOJIb30BAHUEM CTAHJIAPTHBIX CPEICTB ABTOMATHU3AIMU TPOCKTUPOBAHU S

Kpurepum oneHuBaHus

IMoka3arenb
2 3 4 5
3HATH: OO6yuarommiics OO6yuarommiics OOyuarommiics OO6yuarommiics
- OCHOBHbBIE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
Tpe6OBaHI/I$I, IIOJIHOC OTCYTCTBUC | HCIIOJIHOC YJaCTUYHOC ITOJIHOC
npeabsBiaseM | WM HEIOCTaTOYHOC | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHE
ble K COOTBETCTBHUE CJIENYIOIINX 3HAHUM: | CIICIYIOUIUX 3HAHUMU: | CJICYIOITUX
KOHCTPYKIUs | CICAYIOLIMX 3HAHWIl: | OCHOBHBIC OCHOBHEIC 3HAHUH:
M OCHOBHBLIC TpebOoBaHMs, TpeboBaHus, OCHOBHBEIC
XUMHYeckoro | TpeOOBaHMS, MpebABISIEMbIE K MPEIbABISIEMbIE K TpeOOBaHMS,
obopynoBany | IPEABSBISIEMBIC K KOHCTPYKITUSAM KOHCTPYKITUSM MPEAbSIBISIEMBIC K
51; TIOPSITIOK KOHCTPYKIHUSAM XUMHYECKOTO XUMHUYECKOTO KOHCTPYKIUSIM
TIpOBE/ICHHS XAMHYECKOTO o0opyI0BaHNs; 000pyI0BaHNUS; XAMHYECKOTO
pacderoB mpu | 0O0OpYIOBaHus; MOPSIAOK MPOBEJICHUS | TOPSIIOK 00opyIOBaHUs;
IPOEKTHpOoBa | MOPSIOK IPOBE/ICHHS | PaCYCTOB HPH MIPOBEICHUS MOPSITIOK
HUH, pacyeToB npu MIPOEKTUPOBAHUU; pacyeToB npu MIPOBEICHUS
COBpEMEHHBbIe | TPOCKTUPOBAHNN; COBPEMEHHBIE METOJIbI | TPOCKTUPOBAHHH; pacyeToB npu
METOIBI COBPEMEHHBIE pacyeTa Ha MPOYHOCTh | COBPEMEHHBIE MPOEKTUPOBAHUH;
pacyera Ha METO/IbI pacuera Ha 3JIEMEHTOB METO/Ibl pacueTa Ha | COBPEMEHHBIE
TIPOYHOCTB MIPOYHOCTh KOHCTPYKIUU; MIPOYHOCTh METO/Ibl pacueTa Ha
3JIEMEHTOB 9JICMCHTOB HOHYCKaIOTCﬂ 9JICMCHTOB IMPOYHOCTH
KOHCTPYKIUH, | KOHCTPYKIHH. 3HAYUTEIbHbIC KOHCTPYKIIUH; 3JIEMEHTOB
OIMUOKH, MPOSIBIIAECTCS | HO JOTTYCKAIOTCS | KOHCTPYKIIUH,
HEJI0CTaTOYHOCTD HE3HAYUTEIbHbBIC CBOOOJTHO
3HaHUHW, 1O  pALy | OmHMOKH, onepupyer
noKasatelned, HETOYHOCTH, NPHOBPETEHHBIMHU
oOyuarouiics 3aTPYNHEHHS  TPH | oo
HCTIBITHIBACT AHATTUTUYECKUX
3HAYUTEIbHBIC OTIepaIHsIX.
3aTpyAHEHUS npu
OTICPUPOBAHUH
3HAHUSIMU ~ TIPpU UX

IIEPEHOCE Ha HOBBIE
CUTYalUH.




yMeTh: OObyuaromuiics He OO6yuaromuiics Obyuaromuiics OO0yuarommiics
- yMEEeT WJIH B JIEMOHCTPHPYET JIEMOHCTPUPYET JEMOHCTPHPYET
KOHCTPYHPOB HEJ0CTaTOYHOM HEMOJIHOE 4aCTUYHOE MOJIHOE
aTh CTCTICHH YMEET COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
XUMHgeckoe | KOHCTPYHPOBATh CIEAYIOLMX YMEHHUIL: | CAe/yIomuX CILENYIOLIHX
obopynopamy | XAMAIECKoe KOHCTPYHPOBATh YMCHHIA: YMCHHIA:
e 3 o0opynoBaHue u3 XUMHUYECKOE KOHCTPYHPOBATh KOHCTPYHPOBATh
pa3INYHBIX pa3IngHbIX 060pyHOBaHHe us3 XHUMHNYECCKOC XUMHUYCCKOC
koHCTpyKiuo | KOHCTPYKINOHHBIX pasI4HbIX 000py/IOBAHKE U3 000py/I0BaHUE 3
HHBIX MATEPUATIOB € YMETOM | KOHCTPYKLHMOHHBIX paTIHbIX pASIHYHEX
MaTeprajIos ¢ Tp?6OBaHHH . MaTEPUEIIOB © yICTOM KOHCTPYKIMOHHBIX | KOHCTPYKIMOHHBIX
yaeToM JIEACTBYIOLLIECH Tp?6OBaHI/H/I }
TpeGoBamuii HOPMATHBHO- neifcTByomeit MaTepuasoB ¢ ) MaTepuaioB ¢
neiicTByIOIE TEXHUYECKOU HOpMaTI/IBHO: y4ETOM TPeOOBaHUH | y4eTOM
i JOKYMEHTAIINH; TEXHUYECKON b1 (97 (¥:3% 011 ()7 TpeOOBaHMI
HOpMaTHBHO- | BPIOTHATE PACHETEI | OKYMEHTAIHH; HOPMATHBHO- JeHcTBYyOLIEH
TexHuueckoi | HICMCHTOB BBLIOJIHATE pacuCThI TEXHUYECKON HOPMAaTHUBHO-
JIOKyMeHTaly | XIMITHECKOTo DJICMCHTOB JIOKYMEHTALUH; TEXHUYECKOU
H; BBIIOJIHATD 000pyAORaiA ¢ R EMpHeeRoto BBITIOJHSATH PacyeThl | JOKYMEHTAIIHH;
paceTE: TIpMEHEHHEM 060pyI0BaHHS C p M >
SICMEHTOR KOMITHIOTEPHOM NPUMEHEHHEM SJIEMCHTOB BBIIIOJIHATD
XyMIgeckoro | TEXHUKH. KOMITBIOTEPHOM XUMHUYECKOTO pacueTsl
0bopya0BaHU TCXHUKHU. 00opymoBaHus ¢ 3JIEMEHTOB
ic Hlomyckarores pUMEHEHHEM XHUMHYECKOTO
NPUMEHEHUEM SHATUTC/ILHBIC KOMITBIOTEPHOU o0opymoBaHus ¢
KOMIIbIOTCPHO OLIHOKH, IPOABIACTCH TEXHUKH. IIPUMEHEHUEM
T e— HEJ0CTaTOYHOCTh .
yMeHHii, 0 psTy YMeHUsT OCBOCHBI, KOMIIBIOTEPHON
nokaszareleH, HO OOITYCKAarOTCA TCXHUKU.
oOyyJaroruiics HE3HAYUTEIIbHbBIE CBoboaHO
HUCIBITBIBACT OIINOKH, onepupyer
SHATUTCIIBHBIC HETOYHOCTH, IPHOOPETEHHBIMH
3aTPY/IHCHIA TIPU 3aTpyaHEHUS TPy YMEHUSIMH,
OTIepUPOBAHUNT
YMEHUSIMH TIPH X aHATUTUYECKUX MPUMEHSET UX B
nepeHoce Ha HOBBIE onepanusix, CUTYyalluAx
CUTYyaIllHu. MEPEHOCE YMCHUU HA | MMOBBIIICHHOU
HOBBIC, CJIO)KHOCTH.
HECTaH/IapTHBIC
CUTYaIINH.
BJIA/I€Th: OO6yuatomuiicss  He | OOyuaromuics OO6yuaromuiics OOyuarommiicss B
- METOJaMH | BIajeeT WIH B | BIaJCET B HEIMOJIHOM | YaCTUYHO BJIaJICeT MOTHOM  O0BeMe
MPOEKTUPOBA | HEIOCTATOYHOMN o0Beme METOJIaMH | METOJITaMHU BJIQJICCT
Husl (pacyera | cTeNeHu BIIQJICET | TPOCKTUPOBAHHUS MPOEKTUPOBAHUS METOJIaMU
u MeTOoJAaMHt (pacueta u | (pacuera U | MPOEKTUPOBAHUS
KOHCTPYHPOB | MPOCKTUPOBAHUS KOHCTPYUPOBaHU), KOHCTpyHpOBaHus), | (pacuera u
aHus), (pacueta U | OKCIUTyaTaluu U | OKCIUTyaTalluu U | KOHCTPYHUPOBAHHS)
DKCIUTyaTalll | KOHCTPYUPOBAHUSA), W3TOTOBIICHUS U3TOTOBIICHUS , DKCIUTyaTalliil U
U U | DKCIUTyaTaluu U | DJIEMEHTOB AJIEMEHTOB U3TOTOBJICHUS
U3TOTOBJICHHSI | H3TOTOBJICHUS TEXHOJOTHIECKOTO TEXHOJIOTUIECKOTO JJIEMEHTOB




3JIEMEHTOB
TEXHOJIOTHYEC
KOro
00opy10BaHU
1 C Y4eToM
JICUCTBYIOLLE
71
HOPMATHUBHO-
TEXHUYECKON
JIOKyMEHTaI!
U.

9JIEMEHTOB
TEXHOJIOTHYECCKOTO
o0opyoBaHUs
y4eTOM
JIEUCTBYIOILIECH
HOPMAaTHUBHO-
TEXHUYECKOM

JIOKYMEHTAIUH.

o0opyoBaHUs c
Y4€TOM JIEHCTBYIOIIEH
HOPMAaTUBHO-
TEXHUYECKON
JIOKYMEHTaIluH,
JIOITYCKaIOTCs
3HAYUTENbHbBIE
OLLIMOKH, MPOSIBISETCS
HEJ0CTaTOYHOCTh
BIIAJICHUSI HaBbIKaMU
1o psAy IMOKazaresei;
oOyyaromuiics
WCIIBITHIBACT
3HAYUTENbHbIE
3aTpyaIHEHUS npu
MIPUMEHEHUH HABBIKOB
B HOBBIX CUTYaI[UsX.

000pyI0oBaHUS c
Y4EeTOM
JICUCTBYIOLLECH
HOPMAaTUBHO-
TEXHHUYSCKOM
JIOKyMEHTAIUH.
HaBplku  OCBOEHBI,
HO JIOTYCKAIOTCS
HE3HAYUTEJIbHEIE
OIINOKH,
HETOYHOCTH,
3aTPyIHECHUS
AHAIMTUYECKHUX
omepanusx,
nepeHoce yMeHui Ha
HOBEIE,
HeCTaHJapTHBIC
CUTYaIlNH.

pu

TEXHOJIOTHYECKOTO
o0opymoBanusi ¢
y4eTOM
JIEUCTBYIOLLIECH
HOPMAaTHBHO-
TEXHUYCCKOM
JIOKYMEHTAITUH.
CBobOos1HO
MPUMEHSET
MOJIyYCHHBIC
HaBBIKM B CHTYya-
[USIX ITOBBIIICHHOU
CJIOKHOCTH.

IIK-13 - ymeHue npoBepaTh TEXHUUECKOE COCTOSIHUE U OCTATOYHBINA PECYpC

TEXHOJIOTHYECKOr0 000PYI0BAHUSI, OPraHU30BBIBATh NPOPUIAKTUYECKHI OCMOTP U TEKYLIUH
PEMOHT TEXHOJIOTMYECKUX MAIlMH U 000pYy10BaHUS

3HATb:

- OCHOBHBIC
CITOCOOBI
IPOBEPKH
TEXHUYECKOTO
COCTOAHUA
TEXHOJIOTHYEC
KOT0
o0opynoBaHu
o1,

OO6yuarommmiics
JIEMOHCTPHPYET
MOJTHOE OTCYTCTBHE
WM HEJI0CTATOYHOE
COOTBETCTBHE

CHEAYIOUIUX 3HAHUM:

OCHOBHBIE CITOCOOBI
MIPOBEPKH
TEXHHUYECKOTO
COCTOSAHUA
TEXHOJIOTHYECKOTO
o0opyIOBaHUS.

OO6yyarommiics
JEMOHCTPUPYET
HETIOITHOE
COOTBETCTBHUE
CHEAYIOIUX 3HAHUM:
OCHOBHBIE  CIIOCOOBI
MIPOBEPKHU
TEXHUYECKOTO
COCTOSIHMS
TEXHOJIOTHYECKOTO
o0opynoBaHus,
JIOTTYCKAIOTCS
3HAYUTENbHbBIE
OLIMOKH, MPOSBISETCS
HEJIOCTAaTOYHOCTh
3HaHUW, TI0
MokKasaTelei,
oOyyJaroruiics
WCTIBITHIBAET
3HAYUTEIbHbIE
3aTpyTHEHUS
OTIepUPOBAHUU
3HAHUSAMH TIPH  UX
MepeHoce Ha HOBbIE
CUTYaIUH.

pany

npu

OOyuarommiics
JIEMOHCTPHUPYET
4acTUYHOE
COOTBETCTBHUE
CIEAYIOLIUX 3HAHUM:
OCHOBHBIE CIIOCOOBI
MIPOBEPKU
TEXHHYECKOTO
COCTOSTHUS
TEXHOJIOTUIECKOTO
obopynoBaHus; HO
JIOITYCKAIOTCS
HE3HAYUTEIIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpYyAHEHUS
AHATTUTHYECKUX
oTieparusx.

npu

OO6yyaromwmiics
JIEMOHCTPHPYET
MMOJIHOE  COOTBET-
CTBUE CIIETYIONTUX
3HAHUM:
OCHOBHEIE CITOCOOBI

IPOBEPKH
TEXHUYECKOTO
COCTOSIHUS
TEXHOJIOTUYECKOTO
o0opynoBaHus,
cBOOOIHO
orepupyeT
MPUOOPETEHHBIMU
3HAHUSIMH.




yMeTh: OObyuaromuiics He OO6yuaromuiics Obyuaromuiics OO0yuarommiics
- ompeneATh | YMEET UK B JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OCTATOUHbIi | HEIOCTAaTOUHOMN HEMOJIHOE 4aCTUYHOE MOJIHOE
pecypc CTENEHU yMEET COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
TexHoJoruuec | ONMPeaesaTh CIIEIYIOIUX YMEHUI: | CIeAYIOUINX CIIEYIOIINX
KOTO OCTaTOYHBIN pecypc OIIPEIIEIATh YMEHUI: YMEHHI:
o6opynoBany | TEXHOJIOTHYECKOTrO OCTaTOYHBII pecypc OTpeeNsiTh OTIpeIeIATh
o 00opyIOBaHUSI. TEXHOJIOTHYECKOTO OCTaTOYHBIN pecypc | OCTaTOYHBIHN
o0opynoBaHus,; TEXHOJIOTUYECKOTO pecypc
JIOTyCKaIoTCA 000pyIOBaHUS. TEXHOJIOTHYECKOTO
3HAYUTENbHbBIE YMeHus: OCBOEHBI, o0opynoBaHus,
OLIMOKH, IPOSIBISCTCS | HO JIOMYCKAIOTCS CBOOOTHO
HeﬂOCTUaTquOCTB HE3HAYUTEJIbHBIE OLIEpUPYET
yMCHUH, 10 piny OMMOKH, IPUOOPETEHHBIMU
TOKa3aTene,
oGyUaRoNHitCs HETOYHOCTH, YMCHUAMH,
HCIIBITBIBAET 3aTPYyAHCHHA TP TPUMCHACT UX B
3HAYNTEIbHBIC AHATUTUYECKHUX CUTyalusaxX
3aTPYyAHECHUS [IpU oreparusx, HOBBIILICHHON
OTIEPUPOBAHUU TIepeHoce YMeHHii Ha | CIOKHOCTH.
YMEHUSIMH TIPU UX HOBHIE,
TepeHoCce Ha HOBBIE
HECTaHJapTHBIC
CUTYALIHH.
CUTYaIIH.
BJIA/IETh: OO6yuatomuiics  He | OOyuaromuics OO6yuaromuiics OOyuaromumiicss B
- Meromamu | BlIageeT W B | BIaJIeE€T B HEMOJHOM | YACTUYHO BJIAJICET MOTHOM  o0Beme
pacuera HEJIOCTaTOYHOMN o0beme METOJaMH  pacyeTa | BIaJeeT METOJaMu
OCTAaTOYHOTO | CTENEHU BIIQJICET | METOAAMH pacdera | OCTaTOYHOTO pacuera
pecypca METOJaMH  pacyeTa | OCTaTOYHOTO pecypca | pecypca OCTaTOYHOTO
TexXHOJIOrHYec | OCTATOUHOIO pecypca | TEXHOJIOTHYECKOTo TEXHOJIOTHYECKOTO pecypca
KOro TEXHOJIOTHYECCKOI'O O60py,[[OBaHI/I$[; 060py210BaHI/I$I; TEXHOJIOTMYECKOI'O
o6opynoBann | 000pyIOBaHUSL. JIONYCKAIOTCS HO JIOMTYCKAIOTCS | 000PYIOBaHMS.
. 3HAYMTEIbHbIC HE3HAYNTEIIbHBIC CB000IHO
OIHUOKH, MPOSBIIACTCS OLIMOKH, HPUMCHACT
HEI0CTATOYHOCTh HETOYHOCTH, TOTyYEHHBIC
BJIAJICHUSI HaBbIKamu | 3aTPYIAHCHUA  TIPM | HABBIKH B
10 psilly HoKa3aTesel, | AHATHTHICCKUX CUTYaIUIX
O6yuJaronmiics onepanusx, MOBBIIIEHHON
HCIIBITBIBACT MepeHOCe YMEHHI Ha | CJI0KHOCTH.
3HAYUTEIILHBIC HOBBIC,
3aTpyaIHCHUA pU HECTAaHIAPTHBIC
MPUMEHEHUH HaBbIKOB | CUTYallUH.

B HOBBIX CUTYyaAllUAX.

[xaner OLICHMBAHMA PE3YJIbTATOB HpOMC}KYTOIIHOI‘/’I aTTeCTallMM U UX OIMHMCAaHMA.




dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT.

[IpoMexyTouHas arrectanusi oOydaromuxcs B popMe 3auéra MPOBOAUTCS IO
pe3yJibTaTaM BBIIIOJHEHHS BCEX BUAOB Y4EOHOH pabOThI, IPETyCMOTPEHHBIX Y4€OHBIM
IUIAHOM [0 JAHHOM JUCHMIUIMHE (MOIYJIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJbTaThl
TEKyILEr0o KOHTPOJSl YCIIEBAEMOCTH B TedeHHe cemecTpa. OleHKa CTeneHH
JOCTHXKEHHS 00yUYalOIIMMUCS TJIAHUPYEMBIX PE3yIbTaTOB O0YUYEHHS MO AUCUHUTIINHE
(MOIyJIF0) TPOBOJAWUTCA IMPENOJAaBaTesieM, BEAYIIUM 3aHIATHS 10 JAWCLUILUIMHE
(MOJyJIF0) METOAOM 3KCIEPTHOM OLeHKH. [0 nToram npoMexyTo4Hoi arTecTaluy 1o
JUCUUIUIMHE (MOJYJII0) BBICTABIISIETCSA OLEHKA «3a4TEHO» WJIN «HE 3a4TECHOY.

K mpomexxyTouHOM atTecTanuu J0nyCKarTCA TOJIBKO CTYIEHTBI, BBIIOJHUBIINE
BCE BU/JIbI yueOHON pabOThl, MPEAYCMOTPEHHBIE paboyeil mporpaMMoil o AUCHUIITUHE
«MexaHMuecKre MpoIecchl U 000py10BaHUE (TPOLLIN IPOMEKYTOUHBIN KOHTPOIIb,
BBITIOJTHHUJIM pacyeTHO-Tpadudeckue paboThl).

HIxkana
OLlCHUBAaHUA

Onucanue

BrimonHeHsb! Bce BUIbI y4eOHOU paboThL, TPEIyCMOTPEHHbBIE YUeOHBIM IIJIAHOM.
CTygeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHH, HaBBIKOB
MPUBEJEHHBIM B TaONMuIAaX T[OKa3aTeei, omepupyeT MNpUOOPETCHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMU, HABbIKAMH, IPUMEHSAET UX B CUTYAIUSAX MOBBIIICHHOU
cinoxkHoctd. [lpu »ToM MOTyT OBITH JOMYIIEHB HE3HAYUTEIIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYIHEHUS IIPH AaHAIMTHYECKHUX ONEPALUAX, [IEPEHOCE 3HAHUN
Y YMEHUU HA HOBbIE, HECTAHIAPTHBIE CUTYALUU.

He BhinosniHeH oauH miau 6osee BUJOB yuyeOHON paboOThl, IPETyCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYAEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB IpPHUBEJCHHBIM B TaONHUIAX MoOKa3aTesel, JIOMmycKaroTcs
3HAYUTEJbHbBIE OIIUOKH, IPOSIBIAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HAaBBIKOB
0 psAly MOKa3aTesled, CTYJ€HT UCIIBIThIBAET 3HAUUTEIbHBIC 3aTPYAHEHUS U

He 3auteno

ONCpHUPOBAHNHU 3HAHHUAMHA U YMCHUSAMU IIPU UX IICPCHOCC HA HOBLIC CUTYyAllUU.

@oH/IbI OIIEHOYHBIX CPEICTB MNpeACcTAB/IEHbI B NMpUJokeHun 1 k padouyeid
nporpamme.

7. Y4eOHO-MeTOAMYECKOE ]| HH(pOPMAITMOHHOE odecrieueHue
AUCHUTLIAHBI
A) OCHOBHas JIUTEpaTypa:

1. MammHbsl W amnmapaThl XHMMHYECKHUX ITPOM3BOJCTB: YUeOHOE mocoOue s
By30B/A.C.Tumonun, b.I'.bangun, B.S.bopme wu nap./ Ilom oOmeir pen.

A.C.Tumonuna.-Kanyra:MUznarenscto H.®.boukapeBoii.2008.- 872



2. Tlonukapor W.WM., Taitmymumna M.I. MamuHabel W anmapaTbl XUMHYECKHX
NpOU3BOJACTB U HedTenepepaboTku: YueOuuk.-U3n. 2-e mepepab. U  JOIL-
M.:Anbda-M,2006 — 608 c.

3. Tumonun A.C. OCHOBBI KOHCTPYUPOBAaHHS W pacueTa TEXHOJOTUYECKOTO H
npoyHocTHOro obopynoBanus. T. 1 — Kamyra: M3garensctBo H.boukapesoii, 2001
r.—990 c.

b) nononHuTEeNBHAS TUTEpATYypAa:
1. Muxanes M.®., TperbskoB H.Il., Mwunbuenko A.M. u gp. Pacuer wu
KOHCTPYMPOBAHUE MAIMH W amlapaToB XUMHYECKUX MPOU3BOACTB. — JL.:
Mammnnoctpoenue, 1984. — 301 c.

B) IPOrpaMMHOe o0eclieYeHue U MHTePHeT-Pecypcehl:
[Mporpammuoe obecnieuenue: [Iporpamma MathCAD.
NHTepHeT-pecypchl  BKJIIOYAIOT  y4eOHO-METOJIUYECKHUE  Marepualbl B
AJIEKTPOHHOM BHJIE, MIPEACTABJICHHBIC Ha caiiTe http://mospolytech.ru B paznene
«bubnuorexa»

BapuaHTbI KOHTPOJIBHBIX 33IaHUU 10 JUCLUILIMHE IPEACTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru

8. MaTepuajibHO-TEXHHYECKOe o0ecredeHue TUCIMIIINHBI.

Jlekuuu ¢ TPUMEHEHUEM MYJIbTUMEIUHNHOTO OOOpYAOBaHUS MPOBOASTCS B
aymutopusix 4509 wmu 1101. TlpakTrueckue U CEMUHAPCKHUE 3aHSITHS MPOBOJSATCS B
aynutopuu 1704 unu 1101 ocHateHHONH HEOOXOIUMBIM JIJIsl BHITOJTHEHHUS PACUETHBIX
pabor.

9. MeToauyeckne peKOMEHAAIMM IJIsl CAMOCTOSITEIbHOM PadoThI
CTYJAECHTOB

CamocTosTenbHast paboTa SBISETCS OJHUM U3 BUJOB MOJyYEHUsI 00pa30BaHus
0Oy4arolMMUCS U HallpaBJIeHa Ha:

® U3y4YeHHE TEOPETHYECKOr0 Marepuaia, MOATOTOBKY K JIEKIIMOHHBIM H
CEMUHAPCKUM (ITPAKTUYECKUM ) 3aHATUSIM

®  BBINOJHEHNE KOHTPOJBHBIX 3a1aHHI

® [IOATOTOBKAa K TECTUPOBAHUIO C MCIOJIb30BaHHWEM 00I11€00pa30BaTEIbHOIO
noprana.

CamocrositenbHas paboTa CTYJEHTOB IPEACTABISAET cOO0I BakHellIIee 3BEHO
yuyeOHOro mporecca, 0e3 MpaBUIBHOW OpraHM3allMd KOTOPOro OOydaromuiics He
MOJKET OBITh BBICOKOKBAJIU(UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT 10JIKEH IOMHUTb, YTO IPOBOJUTH CAMOCTOSTENIbHBIE 3aHITHS CIIEyET
perynspHo. O4eHb BaKHO NPUJIOKUTh MaKCUMYM YCHUJIMHM, BOJM, YTOOBI 3aCTaBUTh
ce0s paboTaTh € MOJHOM HAarpy3KoM C MEPBOTO JIHS.


http://i-exam.ru/

He cnenyer oTknaneiBaTh pabOTy Takke M3-3a HEPAOOUYETO HACTPOEHUS WM
OTCYTCTBUSI BIOXHOBEeHMsA. HacTpoeHue HyxHO co3gaBaTh camoMy. lloHnmanue
HEOOXOJMMOCTH BBIIIOJIHEHUSI pabOThl, 3HAHUE IEJIM, OCMBICICHHE MEPCIEKTUBBI
OJIarONpUSTHO BIMSIIOT HA HACTPOEHHUE.

Kaxxaplii CTyA€HT AOKEH caM IJIaHUPOBAaTh CBOIO CAMOCTOSITENIbHYIO paboTy,
UCXOJl U3 CBOMX BO3MOXKHOCTEW M MPUOPHUTETOB. DTO CTHUMYJIUPYET BBIITOJIHEHHE
paboThI, co3maeT 0oJjiee CIOKOWHYIO OOCTaHOBKY, YTO B HMTOTE IOJOKUTEIHHO
CKa3bIBa€TCs HA YCBOEHUU MaTepHuaa.

Baxxno nosHee yuecTh 00CTOSTENbCTBA CBOEH pabOThI, YACHUTH, YTO SBIIACTCS
[JIaBHBIM HA JJAHHOM 3Tare, Kakylo IOCJeI0BaTeIbHOCTh padOThl BHIOPATh, YTOOBI
BBITIOJTHUTH €€ JIy4Ille ¥ C HAMMEHBIITNMHU 3aTpaTaMi BPEMEHHU U SHEPTUU.

JUis MI0J0TBOPHOM paboThl HEMaIOBAXXHOE 3HAYEHHE HMEET OOCTaHOBKa,
opranusanusi padodero wmecta. HyxHo n00UTBCS, 4YTOOBI MECTO pabOTHl IO
BO3MOXKHOCTH OBLIO NMOCTOSHHbIM. Pa0oTa Ha IpHUBBIYHOM MeECTE JielaeT ee Oosee
10A0TBOpHOM. [IpOoyKTUBHOCTH pabOThl 3aBUCUT OT IMPABUJIBHOIO YEpEOBAHUS
Tpyda u otasixa. [loaToMy Kaxkaple yac Wid ABa CIeAyeT Jenarh nepepbiB Ha 10-15
MUHYT. BbIXOZHBIE AHM JTy4llle MOCBATUTh AKTUBHOMY OT/ABIXY, 3aHATUSAM CIOPTOM,
OpOryJKaMu Ha CBEXEM BO3ayXe U T.JA. Jlake NepeKioueHue ¢ OJHOro BHAA
YMCTBEHHOW paOOTHI Ha IPYTON MOKET CIIY>KUTh AKTUBHBIM OTJIBIXOM.

CtyaeHT A0JHKeH IOMHUTh, 4TO B IPOLEcce 00YyUEHUS BAXKHEUILIYIO POJIb UTPAET
camocToATeNbHas pabora ¢ KHUrol. Hayuntbes paboTtarh ¢ KHUTOM — BaKHeHIas
3ajjaya crydeHTa. be3 53Toro HaBblka OyJIeT upe3BbYAHHO TPYJIHO H3y4yaTh
NPOrpaMMHBIM MaTepuaig, U MHOTO BpPEMEHH OyJeT MOTPayeHO HEepalMOHAJIBHO.
Pabota ¢ KHMroil ckianpIBaeTcsi M3 yMEHHUS MNOJ00paTh HEOOXOIMMBIE KHUTH,
pa3o0paThCs B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh TJIaBHOE, YCBOUTH U PUMEHUTH Ha
IPaKTHKE.

10.MeToanueckue peKoMeHaaluu AJIs1 MpenoaaBaTesis

OcCHOBHBIM TpeOOBaHHEM K MPENOJABaHUIO JUCIUILTUHBI SBIISETCS TBOPUECKUIA,
pOo0OJIEMHO-TUAIOTOBbII MOAX0/1, TO3BOJISIONINI TOBBICUTH MHTEPEC CTYIEHTOB K
coZiepKaHHI0 y4eOHOT0o MaTepuaia.

OcHoBHast (opmMa M3yUeHHUs W 3aKpEIJICHUS 3HAHUN TIO0 ATOW TUCUUILIMHE —
JICKIIMOHHASA U TpakThdeckas. [IpemomaBarens JOMKEH MOCIEI0BATEILHO BBIYUTATH
CTYACHTaM DS JEKIWH, B XOJ€ KOTOPBIX CIEAYeT COCPEIOTOYUTh BHUMAHHE Ha
KITIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOro MaTrepuana, a Takke
OpPraHM30BaTh MPOBEACHUE TMPAKTUYCCKUX 3aHATHNA TakuM 00pa3oM, dYTOOBI
aKTUBU3MPOBATh  MBIIUICHUE CTYACHTOB, CTUMYJIUPOBATh  CAMOCTOSTEIHHOE
U3BJICYCHHE MMM HEOOXOAMMOW HH(OpMAMK M3 Pa3IUYHBIX HCTOYHHUKOB,
CpPaBHUTEJbHBIA  aHANU3 METOJOB  PEIICHUH, COMOCTaBICHHE  IMOJYYEHHBIX
pe3ynbTaToB, (POPMYIUPOBKY U apTyMEHTAIMI0 COOCTBEHHBIX B3IJISJOB HA MHOTHE
CHIOpHBIE TPOOJIEMBI.

OcHOBY y4yeOHBIX 3aHATHI MO NMCUUIUIMHE COCTaBISAIOT JEeKiuuu. B mporecce
Oo0y4eHHs CTYJCHTOB HCIIOJIB3YIOTCSl pa3iMyHble BUABI Y4YEOHBIX 3aHITUN
(ayIMTOPHBIX M BHEAYJUTOPHBIX): JIEKIMH, CEMUHAPCKHUE 3aHATUS, KOHCYJIbTAlUH U



T.1. Ha mepBoM 3aHsATHH 10 JaHHOW y4eOHOW AUCIUIUIMHE HEOOXOIUMO 03HAKOMUTD
CTYJICHTOB C MOPSIIKOM €€ U3Y4YEeHHUS], PACKPBITH MECTO U POJIb TUCIMUIUIMHBI B CUCTEME
HayK, €€ MPaKTHYEeCKOe 3HAuY€HHE, JOBECTH JI0 CTYJIEHTOB TpeOoBaHUs Kadeaphl,
OTBETUTH Ha BOIIPOCHI.

[Ipy noaroroBke K JIEKIMOHHBIM 3aHATHSAM 10 Kypcy «MexaHuyeckue
npoueccbl U 00OpyAOBaHHE» HEOOXOIMMO MpOoAyMaTh IUIAH €ro IpPOBEICHHS,
COAEPKAHUE BCTYIHUTEIBHOMW, OCHOBHOM U 3aKIOYUTEIBHOW YAaCTH JIEKIUH,
O3HAKOMHUTBCSI C BO3MOXKHBIMM HW3MEHEHUSMH B HOPMATUBHO-TEXHUYECKOU
JIOKYMEHTAIlU{, HOBUHKaMU yY4eOHON M METOJMYECKON JTUTEepaTyphl, MyOIUKAIUIMH
NEPUOJIMYECKON MeYaTH IO TEME€ JIEKIIMOHHOIO 3aHATHS, OIPEACIHTh CpPEICTBA
MaTepUaIbHO-TEXHUYECKOTr0 00€CreueHusl JEKIMOHHOIO 3aHATUS U TMOPSAOK MX
UCIIOJIb30BaHUs B X0J1€ YTCHUSI JIEKIIUU. Y TOUHUTH IUIaH MIPOBEICHUS MTPAKTUIECKOTO
3aHATHUSA 110 TEME JIEKIUH.

B xoze 1eKIIMOHHOTO 3aHATHUS MPENoAaBaTelb JOHKEH Ha3BaTh TEMY, YUeOHbIE
BOIPOCHI, O3HAKOMUTH CTYJECHTOB C IIEPEYHEM OCHOBHOM U JOMOJIHUTEIbHOU
JUTEPaATYypPhI IO TEME 3aHATUSL.

Bo BcTynuTenbHOM 4acTu JeKIMU 000CHOBATh MECTO U POJIb U3y4YaeMOM TEMbI
B Y4eOHOH TUCIUIUIMHE, PAaCKpbITh €€ NpakTHuecKoe 3HaueHue. Ecnu uuraercs He
nepBas JICKIUs, TO HEOOXO0IMMO YBSA3aTh €€ TEMY C IPEAbIAYILEH, HE HapyIlias JOTUKH
U3JIOKEeHUsT ydyeOHoro wmarepuana. Jlekuuio cineayer HayvHAaTh, TOJBKO YETKO
0003HauuB €€ XapakTep, TeMy M Kpyr TeX BOIPOCOB, KOTOpbIE B €€ xone OyayT
PacCMOTPEHBI.

B OCHOBHOM 4YacTH JEKUMU CJIEAYeT pacCKpbIBaTh COAEpP)KaHUE YUYEOHBIX
BOTPOCOB, aKIIEHTUPOBATH BHUMAHKE CTY/ICHTOB HA OCHOBHBIX KaTETOPUSX, SIBICHHUIX
U Tpolieccax, 0COOEHHOCTSX UX MPOTEKaHus. PacKkpbIBaTh CYIIHOCTh U COZIEpKaHHUE
pa3MuYHBIX TOYEK 3PEHHUS M HAYYHBIX IOAXOAOB K OOBICHEHHMIO T€X WJIM HHBIX
sBleHU u mpoueccoB. Creqyer apryMeHTUpOBaHO OOOCHOBATh COOCTBEHHYIO
MO3UIMIO 110 CIIOPHBIM TEOPETHUECKUM BorpocaMm. [IpuBoauts npumMepsl. 3agaBaTh O
X0y U3JI0’KE€HHUS JIEKIIMOHHOTO MaTepuaia pUTOPUUECKHE BOIIPOCHl U CaMOMY JaBaTh
Ha HHUX OTBET. OTO CHOCOOCTBYET AaKTHUBU3ALUU MBICIUTEILHON JEsTebHOCTH
CTYJCHTOB, TOBBIIICHWIO WX BHUMaHUS M HUHTEpeca K Marepually JEKIUH, e
conepxkanuto. IlpenogaBarens OKEH PYKOBOAUTh pabOTOW CTYJIEHTOB IO
KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuaia, M[MOJYepKUBaTh HEO0OXOAUMOCTh
OTpaXEHUsSI B KOHCIIEKTaX OCHOBHBIX MOJOXEHUN M3y4aeMOil TeMbl, 0CO00 BBIJIETSA
KaTEerOpUMHBIN anmnapar.

B 3axkirounTenbHOM YacTy JIEKIIMU HEeoO0XoauMo chopMynupoBaTh oOIIHe
BBIBOJIbI TI0 TEME, PACKPBIBAIOIIME COJEPKAHHE BCEX BOIMPOCOB, MOCTABICHHBIX B
aexuuu. OOBSBUTH IJIAaH OYEPETHOTO0 CEMUHAPCKOr0 WJIM JaOOpaTOpPHOIO 3aHATHS,
JaTh KpaTKHE PEKOMEHJAUuu 10 IMOATOTOBKE CTYJEHTOB K CEMHUHApy WU
nabopaTopHoit pabdote. OmpenenuTh MECTO M BpeMs KOHCYJIBTAIMHM CTYICHTaM,
MO>KEJIaBIINM BBICTYIUTh HA CEMUHApPE C JOKJIagaMH U pedeparaMu Mo akTyaabHbIM
BOIIPOCaM 00CYK/1aeMOU TEMBI.

Llenp mpakTUYeCKUX 3aHATUNA 00ECNEeYUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepuaia CTyJIeHTaMU, pACIIMpEHUE U YriiyOleHue 3HaHUM, MOTYyYEHHBIX UMHU Ha
JeKUMUSIX M B XOAE CaMOCTOSTeNlbHOM paboThl. [loBbiienne 3¢GEHEKTUBHOCTH



MPAKTUYECKUX  3aHATUA  JIOCTUTaeTCsd MOCPEICTBOM  CO3JAHUA  TBOPUYECKOM
00CTaHOBKH, PacoJiararoiiei CTy/IEeHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3IJISIIOB U
CYXKJIEHUH 10 00CYyX)AaeMbIM BOTIPOCaM, KEIAaHUIO Y CTYIEHTOB NMOPadoTaTh y TOCKH
IIPU PELICHUU 33/1a4.

[locne Kaxaoro JIEKUHMOHHOTO M NPAKTHYECKOTO 3aHATHS  CHAENATh
COOTBETCTBYIOILYIO 3aIKMCh B XKYypHajJaX y4yeTa MOCEIAeMOCTH 3aHATUNA CTYJI€HTaMH,
BBISICHUTH y CTapOCT y4€OHBIX TPYII MPUYMUHBI OTCYTCTBHS CTY/ICHTOB Ha 3aHSATHSX.
[IpoBOIUTE rPyNIIOBBIE U MHAUBUAYAJIbHbBIE KOHCYJIBTALIMKM CTYJEHTOB 10 BOIIPOCAM,
BO3HHKAIOIIMM Y CTYAEHTOB B XOJA€ UX MOJATOTOBKM K TEKYLIEH M MPOMEKYTOUHOU
aTTeCTallM M0 y4eOHOW AMCIUILUIMHE, PEKOMEHI0BATh B MTOMOILb YYEOHbIEC U IPYTHE
MaTepHualbl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

W3yuyeHnne qUCHUIUIMHBI 3aBEPIIACTCS 3a4€TOM MM 3K3aMEHOM.

IIpenonaBaTenb, NPUHUMAIOIMK 3a4€T WM DK3aMEH, JIMYHO HECEeT
OTBETCTBEHHOCTb 3 IIPABHWJIBHOCTD BBICTABJICHUS OLICHKH.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepalibHbIM TrOCY1apCTBEHHBIM
o0pa3zoBaTeIbLHBIM CTAHIAPTOM BBICHIETO 00pa30BaHUS IO HAIIPABJICHUIO MOATOTOBKH
0akanaBpoB 20.03.01 «TexnochepHasi 6€30aACHOCTD.

[Iporpammy cocTaBuiu:

npodeccop, I.T.H. / 1O.B. Ka3zankos /
[Iporpamma yTBepkIeHa Ha 3aceAaHUM Kapeaphl « » 2022 r., mpoTOKON
No .

3aBenytomuii kadenpoi
npodeccop, 1. T. H. /B.I'. Cucrep/



IHpunooicenue 1 k

. . pabouetl npocpamme
MUHUCTEPCTBO ObPA30BAHUA 1 HAYKU POCCUMCKOU ®EAEPALIUN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE YUPEX/IEHWE BBICILIET'O OFPA3OBAHUA
«MOCKOBCKUM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpaenenue noocomosxu: 20.03.01 « Texnocghepuas 6ezonacnocmo»
OIlI (npoghuns): «be30mxoonvle MeXHON02UU XUMUYECKUX U HehMeXUMULeCKUX npouU3800Ccme
@opma obyuenus: ouHas

@OH/I OUEHOYHBIX CPE/ICTB

110 TUCIHHI/IUHE

Mexanuueckue npoueccovl u 000pyoosanue

Cocrag: 1. [1acriopt oH1a OIIEHOUHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB!
Bonpocui k 3auemy

Dono mecmosvlx 3a0aHUl

Cocmaeumeinn'.

I0O.B. Ka3zankoe

Mockea, 2022 _2



MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHLIUHA

Tab6muia 1

I[ncunmmna «MexaHuuyeckKue MpouecChl 1 OﬁOpyl[OBaHI/Ie»

®I'OC BO 20.03.01 «Texnochepnas 6€30MacHOCTb)

B mporiecce ocBoeHUs TaHHON MUCIUIUIMHEI CTYASHT (GOPMHUPYET B IEMOHCTPHUPYET CICTYIOMIHE MPodhecCHOHATbHBIC

KOMIIETEHIIUH
TexHonorus dopma CreneHu ypoBHEN
Komnerenuuu [lepeyeHb KOMIIOHEHTOB (GopMHpPOBaHUS | OLIEHOYHOI'O | OCBOEHHUS KOMIIETEHIINH
KOMITETEHLIUU CpelcTBa
Nupexkc | DopmynupoBka
3HATh: JIEKLINH, I, T, VO | ba3oBelii ypoBeHb:
- CIIOCOOHOCTH - OCHOBHBIEC TpeOOBaHMS, CaMOCTOATENb- BOCIIPOHU3BOACTBO
IIK-5 | npuHUMaTh yyacTHe | IpeabsBIAEMbIC K Has pabora, TOJTYYEHHBIX 3HAHNH B
B paboTax 1o KOHCTPYKIUSM XUMHYECKOTO CEMHUHAPCKHUE XO0J€ TCKYIICTO
pacuery u 000py0BaHUS; TOPSIIOK 3aHATHUSA KOHTPOJIA .
IPOEKTUPOBAHUIO | IPOBEIEHHS PACUETOB IPH oBbieHHbIH ypoBeHb:
JeTanel v y3ioB IPOEKTUPOBAHKH; COBPEMEHHbIE paKTHHICCKOC
MAIIMHOCTPOUTENBH | METOIBI pACUeTa Ha IIPOYHOCTD TIPUMCHCHUE HOTYHICHHBIX

bIX KOHCTPYKLHUU B
COOTBETCTBHH C
TEXHUYECKUMU
3a1aHUSIMU U
UCIIOJIb30BaHUEM
CTaHJAPTHBIX
CPEICTB
aBTOMATHU3aLINU
MIPOEKTUPOBAHMS

AJIEMEHTOB KOHCTPYKIIUH;
yMeThb:
- KOHCTPYHPOBAaTh XUMUYECKOE
000py10BaHUE U3 PA3IMIHBIX
KOHCTPYKIIMOHHBIX MAaT€pHUAJIOB C
ydeToM TpeOoBaHuU
JIEVCTBYIOIIEN HOPMATUBHO-
TEXHUYECKOU TOKYMEHTAIIUH;
BBITIOJTHSATH PACUEThI DJIEMEHTOB
XUMHUYECKOT0 000PYI0BaHUS C

3HaHWU B MPOILIECCE
MIOJITOTOBKH K
ceMHuHapam, K
J1a00paTOpHBIM paboTam




IPUMEHEHUEM KOMIBIOTEPHON
TEXHHKH,

BJIAJIETh:
- METoJaMH MPOCKTHPOBAHWSI
(pacdera W KOHCTPYHPOBAHHS),
OKCIUTyaTallil ¥ HW3TOTOBJICHHUSI

9JICMEHTOB  TEXHOJOTHYECKOTO
o0opyaoBaHUS C y4eTOM
JIEVCTBYIONIEH HOPMATUBHO-

TEXHUYCCKOM JOKYMCHTAINU.

IK-13

- YMEHHUE NPOBEPATH
TEXHUYECKOE
COCTOSIHUE U
OCTAaTOYHBIN PECypC
TEXHOJIOTUYECKOTO
o0opy10BaHMS,
OpPraHU30BbIBATH
npoUIAKTUIECKUMA
OCMOTP U TEKYIIHHI
PEMOHT
TEXHOJIOTUYECKUX
MaIllUH U
o0opyaoBaHUS

3HATD:
- OCHOBHBIE CITIOCOOBI MPOBEPKHU
TEXHUYECKOTO COCTOSHUS
TEXHOJIOTUYECKOTO
000py10BaHUS;

yMeTh:
- OIPEICIISATh OCTATOYHBIN
pecypc TEXHOJIOTUUECKOTO
000opy10BaHUS;

BJIA/IETh:
- METOJIaMH pacueTa OCTaTOYHOTO
pecypca TEXHOJIOTUYECKOTO
000opy10BaHUS.

JICKIIHH,
CaMOCTOATENb-
Has paborTa,
CEMUHAPCKHUE
3aHATHUS

a1, T, YO

ba3oBblil ypoOBeHb:
BOCIIPOU3BOJICTBO
MOJIYYEHHBIX 3HAHUI B
XOJ€ TEKYILETO

KOHTPOJIA

IHoBbIICHHBIN YPOBEHbD:
IIPAKTUYECKOE
IIPUMEHEHUE TTOTYUYEHHBIX
3HAHUU B MPOLIECCE
MTOATOTOBKH K
ceMHHapam, K
J1a00paTOpHBIM paboTam

**_ CokpaiteHus (OpM OIIEHOYHBIX CPEJCTB CM. B mpuiioxenuu 2 k PIT.




Ilepeuensv ouenounvlx cpeocme no OucCUuUnIUHe
Mexanuueckue npoueccol U 000pyoosarue

Ipunoosicenue 2

K paboueli npoecpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTruka OlleHOYHOTO OLICHOYHOTO CPEICTBA B
OC CpelcTBa CpeacTBa dOC
CoBMecTHast JeSITeNIbHOCTD TpYyIIbI
00yJarInXCs " MeAaroru4eckoro
paboTHHKa noJt yIpaBiIeHUEM
IS —— MeAarorndeckoro  paboTHUKA C  LENbI0 Tema (mipoGiiema),
1 poleBas urpa pemieHns y4eOHbIX M TPO(ECcCHOHAIBHO - KOHLTILNS, POIIH 1
(1K) OPHCHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOTO | OXKHMIACMBIH PE3yILTAT MO
MOJICTIMPOBAHUSL  PeaTbHOM  MpoOIeMHON KaXKJ0U urpe
cutyaruu. [lo3BoyisieT OIleHWBATH yMEHUE
AQHAIM3UPOBATH M peliarb  TUIIWYHBIC
poQeCCHOHAIbHBIC 3a]JaUH.
[IpoGiemMHOoe  3agaHWe, B  KOTOPOM
oOyJaromeMycst TMpeAIaraloT  OCMBICIUTh
5 Ketic-3amaua peabHyI0 npodeccuoHanbHo- [3aaHus AJis pelieHus Kenc-
(K-3) OpPUEHTUPOBAHHYIO CUTYALMIO, 3a1a4u
HEOOXOMUMYI0 Ui peUIeHHs  JaHHOH
[IPOOJIEMBI.
Kpyrbiii cron, OrneHoOuHBICE  CpeACTBa,  mHo3BoyisOmMUe | [lepedeHp MUCKYCCHOHHBIX
BKJIIOUUTh  OOydJalmUXcsi B  Ipoliecc TeM JJIsl IPOBEICHHUS
3 Hoﬂélﬁ;izc‘;i’é’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IPOOIEMBI  [KPYTJIOTO CTOJA, TUCKYCCHH,
]1662;“1 > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JUCITYTa,

COOCTBEHHYIO TOUKY 3pEHHUSI.

ebaToB
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Pa3znoypoBHeBbIE
3a/lauM U 3aJlaHus
(P33)

PaznnyaroT 3aa4yn ¥ 3a0aHUS:

Q) PEPOTyKTUBHOTO YPOBHS, TIO3BOJISIONINE
OLICHMBAThb W JUArHOCTHPOBATh 3HAHUE
(bakTHUECKOTO MaTepuaia (6a3oBbIE
MOHSTHSI, ANTOPUTMBL, (AKThl) U YMEHHUE
PaBUIBHO HCIIONB30BaTh  CIENHAIbHbIC
TEPMHUHBI U TOHSTHS, Y3HaBaHHE OOBEKTOB
M3y4eHHs B paMKaX OINPEIEICHHOT0 pa3zaena
TUCIUTLINHBI,

0) PEKOHCTPYKTUBHOTO YpPOBHS,
[O3BOJISIIOIIINE OILICHUBATh U
MMarHOCTUPOBATh yMEHUS CHUHTE3HPOBATb,
AHAJTM3UPOBATh, 0000IaTh (AKTHUYESCKUH U

TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BbBIBOOB, YCTAaHOBJICHUCM MMPpUYUHHO-

CJIEJICTBEHHBIX CBS3€H;

B)TBOPYECKOTO  YpPOBHS,  IO3BOJIIOILNE
OLICHMBATb U JIMAarHOCTUPOBATH YMEHUS,
MHTETPUPOBAThH 3HAHUA pa3IMYHbIX
o0acTeil, apryMeHTUpOBaTb COOCTBEHHYIO
TOUYKY 3pEHHUSI.

KoMIutekT pasHOypOBHEBBIX
3a7a4 U 3aJaHui

PacyerHo-
rpaguueckas pabota
(PT'P)

CpelncTBO TPOBEPKM YMEHHUM IPUMEHSTH
MOJTy4CHHBIC 3HAHUSA 1o 3apaHee
ONpPEETICHHON METOJMKE JJisl PEIICHHs
3a7a4  WJIM 3aJaHUil 10 MOIYII0 WA
NMMCIIUTUIMHE B IIEJIOM.

KomiiekT 3amanuii mis
BBIITOJIHEHUS PACUETHO-
rpaguyeckoit paboThI

Pedepar
(P)

[TponykT CaMOCTOATEIIbHOMN paboThI
CTY/CHTa, MPEJCTABIAIOUINI co00l KpaTkoe
M3JI0KCHUEC B TIMCbMCHHOM BHU/IC ITOJTYYCHHBIX
pe3yiabTaTOB  TEOPETHYECKOI0  aHalu3a
oTpeieIeHHON Hay4HOU (yueOHo-
MCCIICIOBATEIbCKOW)  TEMbl, TIJl€é  aBTOP
[PACKpBIBAET CYTh HCCIENyeMOW MpoOIEMBI,
MPUBOAUT PA3TUUHbIE TOUKU 3PEHHUS, a TAKKE
COOCTBEHHEBIE B3TJI1AbI HA HEE.

Temsl pedpepaToB

YeTHBIT onpoc
cobecenoBanue,
(YO)

CpeAcTBO KOHTpOJIS, OpraHM30BaHHOE Kak
crienanabHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydJarolmuMcs Ha TEMBI,
CBSI3AHHBIE C W3y4aeMOW IUCHUIUIMHOW, U
paccuMTaHHOE Ha BBISICHEHUE 00bheMa 3HAHUI
00ydJaroerocs 1mo onpeneIeHHOMY pasneny,
Teme, npobiaeme  T.11.

Bormpocsl o
TeMaMm/pazjiesam
JUCIUTIIAHBI

Tect

(T)

CucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
[103BOJISIFOIIIAS aBTOMAaTU3UPOBATh
MpoLeypy H3MEPEHUsT YPOBHS 3HAHUU U

YMEeHHH 00y4aroerocs.

®OHJ TECTOBBIX 3aJaHUMN
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®opma o0ydeHus - ouHast

[Tpunoxenue 3.
CrpykTypa u conep:kaHue TUCHUILIMHBI « KOHCTpyHpOBaHHMe H pacyeT 3J1eMeHTOB 000PY/A0BAHU S
1o HanpasJeHnI0 noAroroBku 20.03.01 «Texnocdepuas 0e30MacHOCTDH)

Buabl yuedHoii padoThl,

= . DopMbI
= = S BKJIIOYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHON padoThI aTTeCTa
2 3 5 padoTy CTYEeHTOB, CTYJ€HTOB
Pa3zpen = = D 107071
5 e = U TPY10€MKOCTb B Yacax
n/n o | E8 CP
J | II/C | JIa6 C KCP | K.P. | K.IL. | PT'P | Pedepar | K/p 2 |3
IlepBblii cemecTp
OCHOBHbBIE IPUHIIUIIBI
1 | KOHCTpYMpOBAHHUS U 6 1 3 3 3 +
NPOCKTHPOBAHUS ANIIapaToB
BrnusiHre METO0B M3rOTOBICHHS HA
2 | KOHCTPYKIIHMIO anmapaToB 6 2 3 3 3 +
OcHOBHBIE TapaMeTPBI,
3 | ucnoap3yemMble IPU MIPOBEIEHUN 6 3-4 6 6 6 +
pacyeToB Ha MPOYHOCTH
PacueT ToHKOCTEHHBIX 00€daeKk Ha
4 6 5 3 3 3 + +
POYHOCTH
Pacuer ToHKOCTEHHBIX 0OO€UaeKk Ha
5 . 6 6 3 3 3 + +
YCTOMYMBOCTh
Konct OBAaHUWE U pacyeT JTHU
6 pyHp PacteT AL 6 | 78 | 6 | 6 6 |+ +
anmapaTroB
VYkperieHne 0TBEpCTUH B CTEHKAX 6
7 P P 911 | 9 | 9 9 |+ +
anmapaTroB
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KoHcrpykuuu u pacyer (raHeBbIx

8 . 12
COEJIMHEHUN
Pacuer u koHCTpyHpOBaHue

9 | pIIeMEHTOB KOXKYXOTPYOHBIX 13-14
TeNJ1000MEHHUKOB

10 | Pacuer onop annaparoB 15

11 | ToJICTOCTEHHBIE COCYABI U allllapaThl 16
Pacuer u koHCTpyHpoBaHue

12 | snemeHTOB anmapatoB 6apabaHHOTO 17-18
o0opyoBaHus

Dopma ammecmayuu 19

- ® g 8 W

Bcero yacoB nmo jucuMIInHe
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o

10.

11.

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.

22,
23.
24,
25.
26.
27.
28.
29.

30.

31.

32.

[Tpunoxenue 4
BOITPOPCBI 1O KYPCY
«MexaHn4eckue npoueccbl H 000py10BaHuEe»
AJISl CAMONIOATOTOBKH K 3a4eTy

OcHoBHbIE TpeOOBaHMsI, IPEAbABIAEMbIE K KOHCTPYKIUAM aIllapaToB.

OcHoBHBIE (aKTOPBI, ONpeAestomue GopMy U KOHCTPYKTUBHBIE pa3Mephl alapaToB.
Knaccugukaius KOHCTPYKIIMOHHBIX MAaTepUaAJIOB, UCIIOIb3YEMBIX JUISI U3TOTOBJICHUS
anmnapaTos.

UyryHsl, cTanu, UX Ki1accupukamnys. JIerupyroluye Tuna 3J1eMeHTbl, UX Ha3HaYeHue.
OcHOBHBIE CTIOCOOBI 3aIIUTHI OT KOPPO3HH.

BnusiHue MeTo10B U3roTOBJICHUS HAa KOHCTPYKIMIO anmnaparoB. OcobeHHOCTH
KOHCTPYMPOBAHHUs JINTON U CBAPHOM aIlaparypbl

Bnusinue MeTo10B M3roTOBJIEHUS HAa KOHCTPYKIMIO annapaToB. OcobeHHOCTH
KOHCTPYMPOBAHUS alnapaToB U3 JISTUPOBAHHOW CTaJIM U AMAJIMPOBAHHON anmapaTypsbl.
KoHnctpyupoBaHnue anmnapaToB U3 LBETHBIX MeTaIoB. CrIocoObI MOTy4eHUs] HEPa3beMHBIX
COCIMHEHU.

Onpenenenrne OCHOBHBIX IapaMeTPOB, UCIIOIb3YEMBIX IIPU PACUETAX HA IPOYHOCTD.
Pacuer ToHKOCTEHHBIX 00€4aeK, Harpy>KEHHbIX BHYTPEHHUM U30BITOUYHBIM JIaBJICHUEM.
Pacuer ToHKOCTEHHBIX 00€4aeK, HArPy>KEHHBIX BHYTPEHHUM U30BITOYHBIM JIaBICHUEM.
VYKpeneHrue KolbliaM1 KECTKOCTH.

Knaccudukanus naum. HazHauenue u 061actb npuMeHeHUs. PacueT BBIMYKIIBbIX JTHHIL,
Harpy>K€HHbIX BHYTPEHHUM U30BITOUHBIM JaBJICHUEM

Knaccudukanus aaum. Haznauenue u o61actb npuMeHeHHs. PacueT aimunTuyeckux u
IJIOCKMX JHMUIL, HArPY>KEHHBIX BHYTPEHHUM H30bITOYHBIM J1aBJIEHUEM.

Pacuyer aneMeHTOB anmnapaToB ¢ y4€TOM KpaeBOM Harpy3KHu.

Knaccudukanus qauim. Pacuer KOHUYECKUX U TUIOCKUX JTHUIIL.

OCHOBHBIE IPUYMHBI BO3HUKHOBEHUS KPACBBIX HANPSIKECHUMN.

OcHOBHasl MpUYMHA BO3HUKHOBEHMS KpaeBbIX HampsikeHH. OCOOEHHOCTH HAINpsKEHHOTO
COCTOSIHUSL.

Pacuer sneMeHTOB anmnapaToB ¢ y4eTOM KpaeBOM Harpy3Ku.

Omnpenenenne KpaeBbIX CHJI 1 MOMEHTOB. Y paBHEHHE COBMECTHOCTH JeopMaLnii.
Pacyer Ha ycTOIMYMBOCTH KOPOTKUX U JUIMHHBIX IMJIMHIPUYECKUX 00eUaeK.

Pacuer anmaparos, paboTaroLMX MO HApYKHBIM JaBiieHueM. [IpuMeHeHrne HOMOrpaMMBl.
Bo3moskHbIe citydan moTepu yCTOMYMBOCTH oOeuaek. Pacuer Ha yCTOWYHMBOCTD MO
JeMCTBUEM pa3IMYHBIX CHIIOBBIX (DAKTOPOB.

[IpoBepka cTeHKM ammapara Ha yCTOMYMBOCTh TP COBMECTHOM JICHCTBUM HATrPYy30K.
YcrpoiicTBa Uit IpUCOeIMHEHNS TPYOOIIPOBOZAOB M OCMOTpA amrmaparos.

Pacuer ykperuieHns oTBepCTH B CTEHKAX alapaTroB

Knaccudukanus ¢nannes. [Topsgok pacuera GraHIEeBBIX COSTUHEHUH.

Knaccudukanms dranmnes. OnpeneneHue 60ITOBOW HArpy3KH.

KoHcTpykiuu v TUIIBI (rIaHIEBBIX coequHeHni. dopma MpUBaTOYHBIX MTOBEPXHOCTEH.
Onpenenenre 60ATOBOM Harpy3kH QuiaHueBoro coequHeHus. Pacuer uncia 601TOB.
Knaccudukanus gnannes. Onpeaenenue 601ToBol Harpy3ku. Pacuet nmpoynoctu
HEMETAJITMYEeCKUX MPOKIIaI0K.

KoHcTpyupoBanue KoxXyXxoTpyO4aThIx Tem1o00MeHHUKOB. OnpeieneHne HarpsuKeHui,
JEHCTBYIOMUX B TPyOax U KOpITyce.

MeTobl KOMIIEHCALMU TeMIIePaTyPHBIX HANPSKEHUH B KOXKYXOTPyOUaThIX
TEMI000MEHHUKAX.

Omnpenenenue ycwini, NEHCTBYIOMKX B KOXKYXOTPYyOUaTOM TEIIOOOMEHHUKE C IMH30BBIM
KOMITEHCAaTOPOM.
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33. KoxxyxoTtpyOuarsie TernnoooMeHHIKH. OCHOBHBIE CLIOCOOBI KpEIIeH!Us TPYO ¢ TpyOHO!
pemieTkoi. Pacyet TpyOHBIX peIIeToK.

34. KoxyxoTtpyOuarsie TerioooMeHHUKH. OCHOBHBIE CIIOCOOBI KpETIeHHs TPYO ¢ TpyOHO!
pemeTkol. Pacuer pa3BasibLlOBAHHOTO U CBAPHOT'O COEMHEHUS.

35. Onpenenenue BETPOBOM U CEHCMUYECKON HArpy3KH, ICUCTBYIOIICH HA KOJIOHHBIC allaparhl.

36. Pacyer KOJIOHHBIX amnaparoB Ha MPOYHOCTb U YCTOMUMBOCTH IPU COBMECTHOM JEHCTBUU
Harpy3oK, pacueT HalpspKEHUM B KOpITyce armapara.

37. KOHCTPYKIIMH OMOp BEPTUKAIBHBIX allapaToB KOJIOHHOTO TUIIA. Pacder 31eMEHTOB OMOPHOM
00eYaifku, OMOPHOTO KOJIBIIA.

38. Onopuble nanbl. Pacuer HampspkeHUN B CTEHKE ammapara, YCTAaHOBIEHHOTO Ha OIOPHBIX
janax.

39. Onopuble cTOMKHU. Pacuer HampspDKEHME B CTEHKE ammapaTa, YCTAaHOBJICHHOTO Ha OMOPHBIX
CTOMKaX.

40. KoHCTpyKIIMHU OMOp TOPU30OHTANBHBIX anmnapaToB. CemyioBeie onopbl. Pacuer HanpsikeHHi B
OMACHBIX CEYEHMSIX TOPU30HTAJIBLHOIO ammnapaTa, pa3MELICHHOIO0 Ha CEUIOBBIX OIOpax.
KoHcTpyKkTHBHBIE ClTOCOOBI YBETHMYEHHUS KECTKOCTH CTEHOK alllapaToB B MECTaX yCTaHOBKHU
omnop. Kperuienne onop Ha Hecymux GyHIamMeHTax.

TECTOBBIE BOITPOCHI
10 JUCIUIIJINHE
«MexaHnyeckue npoiecchl 1 000py/10BaHHE»

1. YkaxuTe npaBUIBHBIN MOPSAIOK POBEACHUS PACYETOB NP MPOSKTHPOBAHUU 000Dy JOBAHHS:
1) KOHCTPYKTOPCKUI pacueT —> TeXHOJOTWYECKHUl pacueT —> TUAPAaBIMUYCCKHIA pacueT —=>
INPOYHOCTHOW pacuer;

2) TEXHOJIOTHYECKUIN pacyeT = KOHCTPYKTOPCKHUI pacyeT = MPOYHOCTHOW pacuer —>
THIPABINYECKUI pacyer;

3) TeXHOJOTUYECKUI pacdyeT = TUAPABIUYCCKHI pacuyeT —> MPOYHOCTHOM pacyer =
KOHCTPYKTOPCKHH pacyerT;

4) TUAPABIUYECKHIA pacueT = KOHCTPYKTOPCKHI pacueT —> TEXHOJOTMYECKUH pacyeT—>
IPOYHOCTHOU pacuer;

2. CriocoOHOCTB anmapara CONpOTHBIATHCS J1ehopMaLUsiM — 3TO
1) Ipo4YHOCTH;
2) yCTOMYNBOCTS;
3) &KECTKOCTB;
4) repMETUYHOCTD.

3. MakcuManbHble pa3Mepsl anmapara, J10ImycKaeMble JUIsl IEPEBO3KH IO KeNe3HOU gopore 6e3
COTJIaCOBaHUS C aAMUHUCTpALUEN

1)2,2wm;

2)3,2 m;

3)4,2 m;

4) 5,2 m.

4. N36sITOYHOE TaBlieHHEe Cpeipl B amnmapate npu temmneparype 20°C (6e3 yuera
rUApOCTATUYCCKOr'O JaBJICHUA CpCI[I:I) —3TO
1) ycioBHOE naBieHUE;
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2) pacueTHOE JaBJICHUE;
3) mpoOHOE naBJICHHE;
4) pabouee naBieHUE.

5. Ilpu KOHCTPYHPOBAHUY JINTOU amapaTrypbl BHyTPEHHUE TIEPErOPOAKH JOKHBI OBITh TOHBILE
Harpy>K€HHBIX CTCHOK Ha

1) 5-10%j;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. [Ipr KOHCTPYHPOBAHUH JIUTOM ANMapaTypbl HE PEKOMEHIYeTCS OTIIMBATh JCTAIN M3 YyTI'yHa
TOJIIIMHON OoJee

1) 40-50 mm;

2) 50-60 mm;

3) 60-70 mwm;

4) 70-80 mm.

7. YTO SBISIETCS ETBI0 TEXHOJIOTMYECKOT0 pacyera?
1) onpeneneHue rupaBIUIECKOro COMPOTUBIICHUS aNlapara;
2) ompeiesieHre OCHOBHOTO pa3Mepa anrmapara;
3) ompeneneHue MPOYHOCTHBIX Pa3MEPOB armnapara;
4) ornpeziesieHre KOHCTPYKTUBHBIX pa3MEpOB arrmapara.

8. YkaxxuTe npaBHIbHBIN MOPSIOK pa3pabOTKH KOHCTPYKTOPCKOM JJOKYMEHTAIUH:
1) TexHUYECKOE 3a/ITaHHE > TEXHUYECKOE NPEATI0KEHNE = ICKU3HBII TPOESKT =
TEXHUYECKUN MTPOEKT;
2) 5CKU3HBIN MPOEKT —> TEXHUYECKOE 3a/]laHie > TEXHUYECKUH MPOSKT —> TEXHUYECKOE
IIPEITIOKCHHUE;
3) TeXHUUYECKOE 3aJaHNe —> ICKU3HBIN MPOEKT > TEXHUYECKUH MPOEKT = TEXHHYECKOE
IIPEITI0KCHHUE;
4) 5CKU3HBIN MPOEKT = TEXHUYECKOE MPEIUIOKEHHE = TEXHHYECKOe 3aJaHne >
TEXHUYECKHUN MTPOEKT;

9. YkaxuTe, 0 KaKOi 3aBHCUMOCTH OIPEIENISICTCS MPOOHOE IaBICHUE JIJIsl BCEX COCY/IOB, 32
UCKITIOYCHHEM JTUTHIX
20
[5]

6]
2. pnp:1,25-p-%;

o]

1. P,=20-p

10. VYkaxxuTe MpaBHIBHYIO 3aBUCUMOCTb JUTSI OTIPE/ICTICHNUST UCTIOTHUTEIEHON TOIIIUHBI
CTEHKH S 3JIEMEHTa COCy/ia UM armnapaTa

1. S>S;-C;
2. S>S;+C;
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3. S<§;-C;
4. S<S; +C;

11. YKa)KI/ITe, KaKue 000JI0YKH OTHOCATCS K TOHKOCTEHHBIM

1. Pusgops:
D

2. DPusog.
D

3. Prgos:
D
D

4 —H <01;
D

12. Vkaxure, Kak COOTHOCSTCS MEPUANOHAIIbHBIC U TAHT€HIMAJIbHbIC HAIPSYKECHUS B
TOHKOCTEHHOH LIMIIMHAPUYECKON 000JI0UKe, HArPY>KEHHON BHYTPEHHUM JIaBJICHHUEM

1. o, =0,

2. 0, =20,;
3. o, =055,;
4 o, =156,;

13. Vkaxute npaBUIbHYIO 3aBUCUMOCTD JJIsl ONIPEIEIEHUS TOJILIMHBI CTEHKU
LWIMHJPUYECKON 00eualiKu, Harpy>KeHHOW BHYTPEHHUM JJaBIC€HUEM

1. S= _2pD +C;
[5]¢ P p
2. s=—P2 ¢,
2[§]¢p -p
3. s=—- M ¢,
2[s}p, -05p
s s=2PD ¢,
[5p—p
14. VxaxuTte, Kakoe U3 IPUBEACHHBIX YPAaBHEHUH, sIBiIsieTcs ypaBHeHueM Jlannaca
1. 5_’“ + ﬁ = i ;
pm pk SR
2 'O_m + & = i ;
§m §k SR
3_ 5_m + ﬂ = S_R :
pm pk p
4 p_m + & _ "R :
5m 5k p

15. VkaxwuTe, MO KaKOi 3aBUCHMOCTH OTNIPEIEIIACTCS TOMyCKaeMoe BHYTPEHHEE N30BITOYHOE
JaBJICHUE JJIs IUIHHIPHYECKON o0euaiiku



1 [ ]_2[5](”,3(5_0)_

"~ R+05(s-c)’

2 [o]- sk, (s—¢) |

' D+0,5(s—c¢)

3 [ ]:2[5](0;)(5_(:);
D+(s—c)

2[slp, (s—c)

4. [p]=m,

16. VYkaxwure, KaK ONpeeNseTcsl pacCueTHOE JaBJICHUE MPH ONPEACTICHUN TOIIUHBI CTEHKU
anmnapara ¢ pyOalIkoii, eciy B anmnapare BakyyM, a B pyOailike U30bITOYHOE JaBJIeHHE

1' p = pB - pu36;
2' p = pu36;
3. P=Pg;

4' p = pB + pu36;
17 yKa)KI/ITe, 110 KaKOMy ypaBHeHI/HO OHpeZIeJISIeTCH Z[OHYCKaeMOC JaBJICHUC HJIA
L[I/IJII/IH,Z[pI/IquKOP'I O6eqaﬁKI/I, pa60TaIOH.[eﬁ moa Hapy>KHbIM JABJICHUCM

1. [p]=max{pl,;[pl. |:
2. [p]%?
Plp

1[[p1j

3. [pl=I[pl, +[pl:;

18. Ykaxure, Mo KaKOMy YpPaBHEHHIO CJIETyeT POBEPSATh HA YCTOWIHBOCTH IUIHHIPUICCKHE
obeuaiiku, paboTarolue 1Mo/ i COBMECTHBIM JIEHICTBHEM CHIIOBBIX (haKTOpPOB

2
P F M

o

1. DNGRDNGE 231;
2 Dl %221;
M o
e

19 YKa)KI/ITe, Kakasd IMpuYrHa HE MPHUBOJAUT K BOBHUKHOBCHHIO KPACBBIX CUJTI 1 MOMCHTOB
1. Pe3koe U3MEHEHUE B MEPUIHMOHAILHOM HAINpPaBJICHUH CHIOBOTO WIH (PU3UIECKOTO
napameTpa;

2. Hannuue nukinyeckoi Harpy3Ku JAeHCTBYIOLIEH Ha armapar;
3. PasHas jKeCTKOCTh COCIUHSIEMBIX JEeTajCH;
4. ComnpspKeHHE JIEMEHTOB 00evaek 1Mo yIiioMm;



20. Ykaxwure, KaKoe KOHCTPYKTUBHOE PEIICHUE ITO3BOJIAET H30€kKaTh BOZHUKHOBEHUS KPAeBbIX
CHJI 1 MOMEHTOB
1) YcranoBka KoJjell )KECTKOCTH B MECTE COCIMHEHUS SJIEMEHTOB;
2) IlpaBuibHas MOArOTOBKA KPOMOK JIEMEHTOB IIPU CBapKe;
3) OGecnieyenre OOJIBLION TONIMHBI CTEHKM MEHEE MPOYHOTO JIEMEHTA;
4) IlnaBHOE CONPSDKEHUE KPAeB HIEMEHTOB;

21. Ykaxwure, KaKoe JHUIIC HE IOMYCKACTCsl UCIIOIB30BaTh MPU H30BITOYHOM JaBJICHUH OoJiee
0,07 MIla
1. Konnueckoe oTOOPTOBaHHOE;
2. DA THYECKOE;
3.I1mockoe;
4.Cdepuueckoe HEOTOOPTOBAHHOE;

22. YKaxuTe, PU pacyeTe Ha OJIMHAKOBOEC BHYTPCHHEE N30BITOYHOE JIaBIICHUE, TOJIIUHA
KaKOro JIHUIIA Oy/IeT HAauMEHbIIEH

1. Ilmockoro;

2. DIUMNITHYECKOTO;

3. Tlomycdepuaeckoro;

4. Topochepuueckoro;

23. Ykaxure MPpaBUJIbHYIO 3aBUCUMOCTD JJISI OIIPCACIICHUSA JOITYCKAEMOTI'0 JaBJICHUS UL
SJUIMIITHYCCKOI'0 AHUIIA, HArpy>KCHHOI'0O BHYTPCHHHUM HU30BITOYHBIM JaBJICHUCM

_2s=0)slp .
L [pl= R+05(s—c)’
2 lpl- 2I§S+_(Z)£5c])¢ /
_ (-0l .
[p)= 2R+0,5(s—c)
[p]— (S—C)[5]€0 )

~2R+(s-c)’

24. YxaxwuTe, KaKOMY YCJIIOBHIO IOJDKHO YAOBJIETBOPSTH PACCTOSHUE OT Kpasi THUIIA 10

OTBEPCTHS
1. 1>0,05Dw;
2.1>01Dwu;
3. 1>0,15Dwn ;
4.1>0,2Dwn;

25. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTD JJIsl ONIPeIeNIEHHs] TOJMIIMHBI CTEHKH KOHUYECKOTO
JTHUINA, paboTaloIEro N0/l BHyTPEHHUM U30bITOYHBIM JaBI€HUEM

1§ = 1
C T 29, [8]-p sina

+C,;
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pD, 1

2. S, = . +C;
2¢,[6]-p cosa

3085 - PO 1.

4. S, = PD, L +c;

2¢,5]-p ctga

26. YKaxuTe KOHCTPYKUHIO TUIOCKOTO JHHUIIA, 751 KoTopoi Ko3dduuuent K
(YuuTBIBAIOMINN KOHCTPYKIIHIO JTHHINA U CITOCO0 COSTMHEHUS €ro ¢ o0euaiikoi) OyaeT
HAaUMEHBIIAM

»
[+ »&L&‘"
[ 2/ ;.-’
XA LAl
- n t |J B z -ﬂ:— s

1) 2) 3) 4)

27. Yro yuyntsiBaeT koddpduuuent K, B 3aBucumoctn S = KK D ﬁ +C s
»

orpeaeNeHus TOJIIIUHBI MJI0OCKOTO MPUBAPHOTO JHUIIA?
1. Cnoco6 coeMHEHHS JHHIA ¢ 00CUalKOMT;
2. KoHcTpykuio THUIIA,
3. OcnabneHue JHUIA OTBEPCTUEM;
4. Hannune yKperuIsonX 1eMEeHTOB;

28. Kak Oy1yT COOTHOCHTBCS pacueTHbIE TOJLIMHBI IJIOCKOTO MPUBAPHOTO JHUILA MTPH
Harpy>kK€HUU €ro BHyTPEHHUM U30bITOYHBIM JIaBJIEHUEM U HAPYKHBIM JJaBICHUEM
1. Bynet Gosbllie pu Harpy>KEHUH €ro BHYTPEHHUM U30bITOUHBIM /IaBJICHUEM;
2. Byzner Gosnblie npu HarpyK€HUHU €ro HapyHbIM JJaBICHUEM;
3. BynyT oquHaKkoBBI;
4. MOXHO OIpEeAEIIUTh TOJIBKO PACUETHBIM IIyTEM;

29. Yxaxwre, IUTsl KAKOTO THITA JTHUIIL, HArpy>KEHHBIX HapY)KHBIM JIaBIICHUEM,
OPHEHTHUPOBOYHAS TOJIIIMHA CTEHKHU MOXET OBITh ONpeeIeHa MO CIEAYIOLIeH 3aBUCUMOCTH

K.R [nP PR
S;r = max =
510 V10°E " 2[5]

[Tonycdepuueckoro;
ONIUNTHYECKOTO;
Topocdepuueckoro;

I[HSI BCCX TPCX BBIICTICPCUUCIICHHBIX

N =
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30. YkaxuTe npaBUIbHYIO 3aBUCUMOCTD JJIsl ONIPEIeNICHHsI TOTYCKAaeMOTro JIaBICHUS U3
YCJIOBHSI yCTOMYMBOCTH B IIPEEIaX YIPYrOCTH KOHUYECKOIO JHUIIA, HATPYKEHHOIO
HapyXHbIM JaBICHUEM

1 [p]E _ 2[5](0;3(3—0) )

+(s-c¢)
COSox
2
S—C
2. [p]E :(KK DJ [5](pp;
0
3. [p] :20,8.10‘6E_2{100(3—@}2’5_
- nB, I D ’
26-10°E[100(s —¢) |’
¢ ph -2 E[te-0]
y )

31. Ykaxwure, Kakoil cioco0 MpUBapKH MaTpyOKa mTynepa K napycy anmapara 00ecIeyuT
MHHAMAJIbHYIO KOHIICHTPAIIHIO HANPSDKCHUH

e

|

A =

1) 2) 3)
1. 1) 2.2) 3.3) 4.2)u3)

32. YkaxuTe OpUEeHTUPOBOYHOE 3HAUECHHE CKOPOCTH Ta3a, MPUHIUMAEeMOW TIpH
OIIpEAEIICHUU BHYTPEHHETO JUaMETpa MITyLepa

1 ©=01-05%;
2. @=1-3%/;

3. ©=10-30%/;
4. ©=30-504/;

33. VKakuTe NpaBHIbHYIO 3aBUCUMOCTb JIJIs OTIPEICNICHNs] BHYTPEHHETO JTHaMeTpa
narpyOKa mrymepa, ecim pacxon cpeapl Q 3a1aH B Kr/gac, a JIMHEHHas: CKOPOCTh CPE/Ibl B
naTpyOke B M/c

1. d:\/g;
T
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\' 70 - 3600

3. d= L;
ﬂa).pcp
rwp,, -3600

. YKaxuTe, KAKOMY YCJIOBHIO B COOTBETCTBHHU € TpeOoBaHUsIMH PocTexHanzopa AomKeH
34.Y e, e €0 PocTte e
YIOBJIETBOPSATH AMAMETP CMOTPOBOTO OKHA B anmapare auamerpom [ < 800 mm.,
paboraromum npu nasienuu ceoiiie 0,07 MITa.

1. d>80mm;

2. d>120mwm;
3. d<80mm;
4, d<120mm;

35. Ykaxure, anmapaTsl KAKOro TuamMeTpa, padoratomue npu aasieHuu coime 0,07 MIla,
B COOTBETCTBUU C TpeboBaHusAMU PocTexHaa3opa J0KHBI UMETh JTIOKU

1. D>400mm;
2. D>600mm;
3. D>800mm;
4, D>1000mm;

36. YkaxwuTe, Kakoil OCHOBHOM MPUHIIMIT 3aJI0)KEH B pacyeT YKPETUICHHUsI OTBEPCTHIA

1. PacueTHast TONIIMHA YKPETUISIOMIMX 3J€MEHTOB JOJKHBI ObITh OOJIbINIE MM paBHA
pacueTHOM TOJIIUHBI CTEHKU AJIEMEHTA B 30HE YKPEIJICHUS;

2. JluaMeTp yKpeIUIAIOIUX 3JIEMEHTOB JI0JKEH ObITh OOJIbIIIEe AUaMETpa OTBEPCTUS;

3. CymmapHas pacueTHas IUIOIIAb CEYCHUS YKPETUISIONINX JIEMEHTOB B 30HE
YKpEIUIEHUS JI0JIKHA OBITh OOJIbIIIE WIIM paBHA PACUETHOM IJIONIA/Id BBIPE3aHHOTO
CEUeHUs;

4. Pacuer ykperuleHUs! OTBEPCTHI OCYIIECTBIISETCS HA OCHOBE BCEX TPEX
BBIIIIECTIEPEUNCIICHHBIX TPUHIIUIIAX;

37. YkaxnTe MpaBUIbHYIO 3aBUCUMOCTb ISl ONIPEJICIICHHS PACUETHOTO THaMETpa
OJIMHOYHOTO OTBEPCTHUSI, HE TPEOYIOIIEro yKperaeHus

1. d,=2 2" 08|/D.(s-0) :
S

R

- D

2. d,=2[ >~ o8| 2% .
Sq s—c¢

3. d,=| > 1|/D.(s—0):
SR

4. dy=| 3¢ 1] P
Sq s—¢

38. VYkaxuTe, KAKOMY yCIOBHIO JIOJKHA COOTBETCTBOBATH MIMPHUHA HAKIAJHOTO KOJIbIIA
MIPY YKPEIJICHUU OTBEPCTUIA
1. JomxHa ObITH OOJIBIIE PACYETHOW IIMPHHBI 30HBI YKPEIUICHUS;
2. JlomxkHa ObITh MEHBIIIE PACYETHOMN IIMPUHBI 30HBI YKPETIIICHUS;
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3. JomxHa ObITh O0JIbIIE PACYETHOTO JUAMETPA YKPEIUIIEMOT0 OTBEPCTHUS;
4. JlomxHa OBITH MEHBIIIE PACYETHOTO TUAMETPa YKPEIUIIEMOTr0 OTBEPCTHSI.

39. Ykaxwure, 10 KaKuM IapaMeTpaM BBIOHMPAIOT CTaHAAPTH30BAHHBIC (IIAHIIBI
1. TIlo pacueTHOMY JaBJICHUIO U PACUETHOMY JAUAMETPY anmnapara;
2. Tlo ycnoBHOMY JaBICHHIO U PaCUETHOU TONIIMHE (DIaHIa;
3. Tlo pacueTHOMY J1aBIEHUIO U paCUETHOI TeMIlepaType;
4. Ilo ycnoBHOMY /1aBJIEHUIO U YCIOBHOMY JUAMETPY arrapara.

40. YkaxuTe, IPU KaKUX yCIOBUAX B KAYECTBE KPETICKHBIX HIIEMEHTOB (IIAHIIEBBIX
COEJMHEHUH J10IyCKaeTCsl UCIONIb30BaTh OOJITHI

1. p<0,6MITa t<200°C;
2. p<16MIla t<250°C;
3. p<4MIla  t<300°C;
4, p<6,4AMIla t<350°C.

41. YkaxuTe, Ha KAKOM PUCYHKE M300paskeHa KOHCTPYKIUS (IaHIa MTPUBAPHOTO BCTHIK

-~ “

a) 0) g)
1. a) 2.6) 3.B) 4.a)uo)

42. Yxaxure, IpU KaKUX JaBICHUSAX JTOMYCKAETCs UCTOIb30BaTh MNIOCKUE TPUBAPHBIC
(braHIBI
1. p, < 0,3MIla;

2. p, <0,6Mlla;
3. p, <16Mlla;
4. p, <6,4Mlla .

43. VYxaxuTte, Kakas popMa MPUBATOYHON MOBEPXHOCTH (DIAHIICB JTOJDKHA
HCIOJIb30BaThCS B anmaparax, paboTarommx Mo BaKyyMOM, U B amnmnaparax co
B3PBIBOONIACHBIMH WJIM TOKCUYHBIMHU CPEICTBAMH
1. Ilun-mnas;

2. Ilnockas;
3. Tlox xkpyriyro Wid BOCBbMUYTOIBHYIO MPOKIAJIKY;
4. BelcTyn — BnaguHa.
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44, YxaxuTte, KaKue MPOKIAIKA UCTIOIB3YIOTCS JIUIS YIDIOTHUTEIBHON TTOBEPXHOCTH IO
KPYTITYIO WM BOCBMUYTOJIBHYIO IPOKIIAAKY

1. Hemeramnnueckue;

2. AcOoOMeTaInYECKHUE;

3. KoMOuHHMpOBaHHEIE;

4, Metamdeckue.

45. YKaXuTe NpaBUIbHYIO 3aBUCHMOCTb IS OTIPENICIICHUS PEaKIUH MPOKIAIKHA B Pa0OUHX
YCIIOBUSAX

1. R,=0,785D%, -P;

2. R,=y-n-f,-E, (a(l)tqb aﬁtﬁ);
3. R,=24D_, -b,-m-p;

4. R,=D, -b,-0;

46. VYKaXuTe NPaBUILHYIO 3aBUCHMOCTD JJISl YCIOBHUS MPOYHOCTH OOJITOB
(1aHIeBOTO coezmHeHm{

1o <[] <[]

A
S,
.&.

47. YxaxuTe NpaBUIbHYIO 3aBUCUMOCTD ISl IPOBEPKH HANPSIKEHUHN B CEYEHUH S,
¢naHIa 10 YeTBepTON TUIIOTE3€ IPOUYHOCTH

1. 82+ -6,0, <[5];
2. \J262+252 -6, <[5]:
5. +6.°

<[s];
o <P
4, Ms[&].
5l§k

48. B k0XyXOTpyOHOM TEINIOOOMEHHUKE )KECTKOW KOHCTPYKIIMU TeMIIepaTypa
KOpIyca BbIlIe Temrepatypsl Tpyo. Kakue Hanpskenust OynyT neiicTBoBaTh B TpyOax

TEIUI0O0OMEHHHUKA
1. U3ruoa;
2. Cpesa;
3. Cxarus;

4. PactskeHHus;

49. TIlpu yBenUYEHUHU JIUHBI TPYO B KOKYXOTPYOHOM TEINIOOOMEHHUKE KECTKOM
KOHCTPYKIIMU BEIMYMHA TEMIIEPATYPHOTO YCHITUS
1. YBenuuurcs;
2. YMEeHBIINUTCS;
3. He usmenurcs;
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4. BO3MOXHO ONPENENINTh TOJIbKO PACYETOM.

50. VYkaxuTe, Kakoe ypaBHEHHE CBS3BIBACT TEMIIEPATYPHBIC YCUIHS U YIJTMHCHUS
TpyO B TEIJI00OMEHHUKE
1. Vpasuenue Jlannaca;
2. Ypasuenue I'yka;
3. VYpaBuenue Muszeca;
4. VYpasuenue Jlame.

51. VkaxuTe NpaBUIbHYIO 3aBUCUMOCTB JIJISl ONIPECIICHHS TEMIIEPATYPHBIX YCHIIUH
B KOXKYXOTPYOHOM TEIIOOOMEHHHUKE KECTKOW KOHCTPYKIIUU
oAt —a At

1' - 1]
“ E.F +EFy

2. Q= o, At + o At .
" OE R +EFR
oAt — o At

3. Qt — Tl T Kl K :

+

ETFT EKFK
oAt +a At

4. Qt — Tl T Kl K :
ETFT EKFK

52. B k0xxyXOoTpyOHOM TETIIO0OMEHHHUKE KECTKONH KOHCTPYKIIUU CyMMapHast
IUI0IA/lb C€YeHUs TpYyO OoJIble MIIOIIA N ceueHus Kopiyca. I'ne Oyayr Oonbiie
TeMIepaTypHble HanpsKeHus?

1. B 1py0ax;

2. B xopmyce;

3. Bbyayr onuHakoBsI;

4. BO3MOXXHO OTPEAETUTH TOIBKO PacyeToM

53. VYkaxwuTte, Kakas U3 NPEANOIaraéMbIX Mep HE TIO3BOJIUT YMEHBIINUTh
TEMIIEPATypHbIE HANIPSHKEHUSI B KOKYXOTPYOHOM TETJIO0OMEHHUKE

1. Pa3memenue Ha 1e)OpMUPYEMOM YUaCTKE YKPETUIAIOLIETO JIEMEHTA;
2. Pasmemenue Ha nepopMupyeMoM ydacTke THOKOTO 2JIEMEHTa,

3. O6ecrnieueHne cBOOOIHOIO YAJIUHEHUS Ae(OPMUPYEMOro 3JIEMEHTa;
4. 3amena TpyOHOro myuyka Ha U- 0Opa3Hbie TpyOHI.

54. VYxaxuTte, Kakol crocod ciaeayeT UCIONIb30BaTh sl KPETJICHUS YyT'YHHBIX
TPpyO B UYT'YHHBIX TPYOHBIX pelIeTkax

PazpanbioBka;
Pa3BanpnoBka B KaHaBKax;
ITakika;

3auekaHka.

el S

55.  VYkaxwure MpaBWIBHYIO 3aBHCUMOCTh JIJIsl IPOBEPKH MMPOYHOCTH PA3BATBIIOBKH
TpyO B TpyOHBIX pereTKax

_ Qr .
LT T (G-0) 07 <l
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56.

S7.

58.

59.

60.

:n'ﬂdnb
Q
3 = T <lqgl;
q n-zd, -s [q]
Q
4 — T
q - <[CI]

Ykaxure, Kakoil criocod coelMHeHus TpyO ¢ TpyOHOH pemeTkol oOecrieunBacT
HauOO0JIbIIYIO IPOYHOCTD
1. Pa3BanbI0oBKa;
2. Caapka;
3. Tlaiika;
4. 3ayekaHKa.

YKa)KI/ITe, KaKO€ MUHUMAJIbHOC YHCJIO CCAJIOBBIX OIIOP MOXKET OBITh npu
YCTAaHOBKE I'OPU30HTAJIBHOI'O allliapaTta

1. Opnna;

2. JlBe;

3. Tpu;

4. Yertripe.

YKaxure, ¢ KAKOU LIEJIbIO OJHA U3 OIOP TOPU3OHTAIBHOTO almapara,
YCTaHOBJICHHOT'O Ha CEJJIOBBIX OIIOPAX, BHIITOIHACTCS MOABUKHON
1. VYMeHbleHue HaMPsHKEHUN B OMIOPHOM TUIHUTE;
2. YMeHbIIICHUE HAMPSHKCHUI B KOPITYCe armapara;
3. YMeHbllIeHUE HAMPsHKEHHUH cpe3a B OTOpeE;
4. YMeHbllIeHUE HANpPSHKEHUH CKaTHs B OIOpE.

VYkaxuTe, Kakoe MUHUMAaJIbHOE YHCIIO OIIOPHBIX JIall MOKET ObITh MCIIOJIb30BAHO
JUIsl YCTAHOBKH BEPTUKAJIBHBIX allapaToB
Hee;
Tpu;
Yersipe;
[IecTs.

Eall el

VYKkaxure, ¢ KAaKOH LENIbI0 IIPU YCTAHOBKE BEPTUKAJIBHBIX allllapaTOB HA ONIOPHBIX

Janax NPUMEHSI0TCS HAKJIAIHBIE JINCTHI

1. VYwmeHblIeHHE HANIPSDKEHUH B CTEHKE alnapara;

2. YMeHbIICHHE HANpPsHKEHUH B OTIOPHBIX JIanax;

3. YMeHblIeHHE TEPMUYECKUX HAMPSDKEHUH MPU MPUBApKe OMOPHBIX JIall U
KOPILyCy amnmnapara;

4. YMmeHbllleHHE HANPsOHKEHUH B PyHIaMEHTaXx.

61. Ykaxure, Kakve BECOBBIC HArPy3KH HEOOXOUMO YUUTHIBATH IPH PACUETEe OIOP
KOJIOHHBIX aIlllapaToB

1

2.
3.
4.

Bec xonoHHBI B pabounx ycIoBHSIX;

MakcuManbHbIi BEC KOJIOHBI ITPU TUAPOUCTIBITAHUSIX;
MuHHMMaNBHBIN BEC KOJIOHHBI B YCIOBUSX MOHTAXa;
Bce BhllIenIEpeUncIEHHbBIE CTyYan.
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62.

63.

VYKakuTe MaKCUMaJIbHYIO BBICOTY y4acTKa, Ha KOTOPBIE IEIUTCS KOJIOHKA MPU
OTIpeIeIeHU U3TMOAI0IIET0 MOMEHTA BETPOBOI HArpy3Ku

1. h<5wm;
2. h<10wm;
3. h<15wm;
4, h<20m.

IIpu pacuerax KOJIOHHBIX aNIIapaTOB HA BO3JEHCTBUE BETPOBOM HAarpy3KH, CTCHKY
KOJIOHHOTO arapara IIpoBepsIoT Ha:

1.ITpo4HOCTH U KECTKOCTH;

2.YCTOMYHBOCTD U JKECTKOCTE;

3.ITpo4HOCTh M YCTOHYNBOCTS;

4.Y CTOWYNBOCTb U TBEPAOCTb.

64. Ykaxure MMPaBUJIbHYIO 3aBUCUMOCTD JJII OIIPEACIICHUA MECPUANOHAIIbHBIX
HaHpiDKeHI/Iﬁ B TOJICTOCTCHHOM HWJIMHAPC

PR, +Ry?)

1.6 = X
" R, -RS’
2 2
2. 5m_ ERB 2 1+RH2 ]
R,"—Rg r
PR’ R’
3 5m 2 : 2 1- H2 !
R,"—Rg r
PR’
4. 5m:%'
RH _RB

65. YkaxwuTe, Kakoil BEJIMYMHE BCET]a PAaBHBI paIHaIbHBIE HATPSDKECHHS HA BHEITHEH
CTEHKE TOJICTEHHOI'O LIWJIMH]pa

1. 5, >0;

2. 0,<0;
3. 0,=0;
4. o6, =0;.

66. yKa)KI/ITe, IMPU KaKHUX YCJIIOBUAX KOJIBICBBIC HAIPAXKCHHA B TOJICTOCTCHHOM
COCYI€ MaKCUMAJIbHBI IO BEJIMUYNHEC

1. R=R,,;

2. R=R;

3.R=BLi&%
2

4. I[TocTOSHHBI IO TOJIIMUHEC CTCHKHU COCYyJa.

67. Ykaxure, Kake HapsoKeHUsT HE U3MEHSIOTCS TI0 TOJIIINHE CTEHKH TOJIICTEHHOTO
cocyna

1. MepuauoHanabHBbIE;

2. Koib1eBole;

3. PammannHrle;
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4. Bce BbILIENEPEUNCIICHHBIE.

68. Ykaxure, Kak U3MEHSIOTCS 110 a0CONIIOTHOW BEIMYMHE PaJralbHbIC HAIPSKEHUS
I10 TOJIIUHE CTEHKU TOJICTOCTEHHOTO COCya

1. VBenuuuBaroTCs OT BHYTPEHHETO IMAMETPa K BHEIIHEMY;
2. YMEHBIIAIOTCS OT BHYTPEHHET O AUaMeTpa K BHEIIHEMY;,
3. He u3MeHSIOTCS 1O TOJIIMHE CTEHKH;

4. MOXHO ONpeeNUTh TOJBKO PACUETHOM ITYTEM.

69. YkaxuTte npaBUIbHYIO 3aBUCUMOCTD sl ypaBHeHUs Jlame

Slp+p .
1. p=_|t5 ;
Olp—p
Olp—p.
Slp+p’

N
e
Il

w
=
I

SN

|

=

e
<
|
o
N

70. Vkaxure MMPpaBUJIbHYIO 3aBUCUMOCTD AJId OIIPCACIICHUS TOJIIHUHBI CTCHKH

71.

72.

TOJICTOCTEHHOTO COCY/1a, pabOTAOIIEro B 00JaCTh yIPyro-TUIACTHYECKIX
nedhopmarui

pD
1. S=—4————+
2slp-p
pD

2. s= +C,;

C,;

45lp—p
3. s=[6]lp-Inpg+C;
4. s=05D(g, ~1)+C.

B cjIydae, Korjga TeMieparypa BHYTpHU TOJICTOCTCHHOI'O COCY/la BbIIIC YEM
TEMIIepaTypa CHapyKH €ro, TEMIIEPAaTypHbIC HAIIPSKEHUSI HA BHYTPEHHEN CTEHKE
1. 6,>0;

2. 0,<0;
3. 0,=0;
4. 6=90,;

VYkaxuTe, Kak OCYIIECTBISETCS aBTOQPETTUPOBAHHUE CIIJIOIIHBIX TOJICTEHHBIX
COCYJIOB
[IpeaBapuTebHBIM HarpyKE€HUEM COCYJ1a BHYTPEHHUM JaBJICHUEM,
BBI3BIBAIOLINM IUIACTHYECKUE 1ehopMaIi BO BHYTPEHHHX CIIOSIX COCY/Ia;
[IpeaBapuTebHBIM HarpyKE€HUEM COCYJ1a BHYTPEHHUM JaBJICHUEM,
BBI3BIBAIOLINM IUIACTHYECKUE 1eOpMallMK BO BHEIIHUX CJIOSIX COCY/a;
[IpeaBapuTenbHBIM HArPEBOM COCYAA 10 TEMIEPATYPHI, BBI3BIBAKOLIECH
TUTacTHYECKue leopMalid BO BHYTPEHHUX CIIOSIX COCYTIA;
[IpeaBapuTebHOM HarpeBOM COCYyAa 10 TEMIIEPATYPBI, BbI3bIBAIOLIEH
IUIacTHYECKue ieopMalid BO BHEIIHUX CIOSIX COCY/a;
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73. YkaxuTe, Kakas KOHCTPYKINS 3aTBOPA BHICOKOTO JIaBJICHUS HE SBISETCS
CaMOYIUIOTHSIOLIENCA

1. 3aTBOp C MIOCKUM METAIIMYECKUM 00TIOPaTOpOM;

2. 3atBop C 1eNbTO00pa3HBIM OOTIOPATOPOM;

3. 3aTBOp C IBYXKOHYCHBIM OOTIOPAaTOPOM;

4. Bce BbILLIENEPEYUCIICHHBIE 3aTBOPBI.

74. VYxaxure, K KAKOMY CHJIOBOMY (PaKTOpPy IPH pacueTe Ha MPOYHOCTh
KOpIyca anmapara 6apabaHHOTO THIIa IPUBOAUTCS Harpy3Ka OT Macchl MaTepuana
BHYTpH OapabaHa

1. CocpenoToueHHOMY YCHIIHIO;

2. WzrubaronieMmy MOMEHTY;

3. PaBHOMepHO-pacnpeneIeHHON Harpy3Ke;
4. JlaBneHHUIO.

75. Yxaxwure, B KAKOM CEUCHHH KOpITyca anmapara 6apabaHHOTO THIIA
U3ruOAIIIUNA MOMEHT UMEET MaKCUMAIIbHYIO BEJIMYUHY

1. B ceueHuu HaJ OMOPHBIMH POJIMKAMU;

2. B ceuenuu HaJ yIOPHBIMU POJIMKAMU;

3. Ha konre xopriryca 6apabana;

4. B cepenune kopmyca 6apabana.

76. Kopmyc anmapara 6apabaHHOTro TUIa HEOOXOAUMO MPOBEPUTDH HA
. IIpOYHOCTB U KECTKOCTB;
. IIpO4HOCTB U yCTONYUBOCTD;
. YCTOMYHNBOCTD U KECTKOCTb;
. IIpo4HOCTB, )KECTKOCTh U YCTOMYUBOCTb.

AWM

77. Ilpu cyMMupoBaHHe yJUIMHEHUH, BOZHUKAIOIIUX B Pe3ylbTaTe
TEMIIEpaTypHbIX JedopMaluil Kopiyca amnmnapara 6apabaHHOIO TUIIA, 38 HAYAJI0
oTCYeTa MPUHUMAIOT

. Cepenuny kopiryca;

. Kpai1 xopmyca;

. banmax HaJ ONOPHBIMHU POJTMKAMU;

. banax Mexny yHopHBIMH POJIMKAMH.

A OWN -

78. Ilpu pacuere Kopmyca amnmnaparta 6apabaHHOTO TUIA Ha )KECTKOCTH C
JOMyCKaeMBbIMU BEIMYMHAMHU CPAaBHUBAIOT

1. OtHOcuTenbHBII MPOrud Kopmyca,

2. MaxkcumarnbHbIe HaIIPsDKEHUS M3TH0a B KOPITyCe;

3. MakcumanbHble TeMIepaTypHble eopMaluy Kopyca;

4. MaxkcuMallbHbIC HANPSHKEHUS CKATHSI B KOPITyCe.

79. Tlpu pacuere Oanmaxel anmapaToB 6apabaHHOTO THIIA C JIOTYCKAeMBIMHU
BEJIMYMHAMU CPAaBHUBAIOT

5. Hanpsoxenus usruba 1 HarpspKeHHE pacTsKeHUsl B OaHIaxe;

6. Hanpsbkenue m3ruba U KOHTaKTHbIE HANpsKEHUs B OaHaxe;

7. HanpsbkeHne pacTsDKEHUS M HATPSHKCHUS CKaTHs B OaHIaXKe;

8. HanpsbxeHue cpesa 1 HanpsHKEHUE CHKAaTHS B OaHIaxke.

80. [lIupuHa OMOpHBIX POJMKOB B amnmaparax 0apabaHHOTO THIA JTOJKHA OBITH
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9. Bombiie mmpuHbl OaHIaXKa;

10. MenbIme mmpuHbI 6aHIaXKa;

11. PaBHa mupuHe OaHmaxa;

12. PaBHa mupuHE YIIOPHBIX POJTUKOB.

81. Jlyis yero ciykat yrmopHbIE POJIMKH B armapare 6apabaHHOTO THIIA
13. [Inst obecrieueHus BpamieHus 6apabana;
14. JIns ymeHbIIICHUS HANIPSHKEHUH B Kopryce OapabaHa;
15. /Inst ymeHbIIeHNS Harpy3KHU Ha ONOPHBIE POJINKH;
16. /s mpenoTBpalieHus OCEBOTO NIepeMeIieHus OapadaHa.

82. Kak J0/KHBI COOTHOCUTCS TIPOYHOCTH MAaTEPHAIIOB, H3 KOTOPOT'O U3TOTOBJICHBI
OaHIaXu M OTIOPHBIE POJIMKH arnmnapaTa 6apabaHHOTO THIA
17. npoyHocTh MaTepuasa 6aHIaKa JOJKHA OBITH BBIIIE TIPOYHOCTH
MaTepuasa OIopHOTO POJINKA,
18. mpoyHOCTH MaTepraja OIOPHOrO POJIMKA JOKHA OBITH BBIIIE IPOYHOCTH
MaTepuaia OaHmaxa;
19. 6aHmaX1 U OTIOPHBIC POJIMKU 00SI3aTEIBHO TOJDKHBI OBITH U3 OHOTO
MaTepuana,
20. COOTHOIIIEHHE ITPOYHOCTH 3aBUCUT OT CKOPOCTH BpallieHus OapadaHa.

83. Kakoii 13 MOMEHTOB JIOJIKEH YYUTHIBATHCS MTPH ONPEICICHUN MOIIHOCTH
MpHUBoOJIa anmapara 6apabaHHOTO THITA

21. Vzrubaroiuii MOMEHT, IEHCTBYIOIIUN Ha KOopIyc OapabaHa;

22. BeTpoBoif MOMEHT, JeiCTBYIOINI Ha OapabaH;

23. MOMEHT OT CHJI TSKECTH MaTepuaia

24. Bce BhINICTICPEYHCICHHBIC MOMCHTEI.

Kiroun IMPpaBHUJIBHBIX OTBCTOB HAa TCCThI:

1)-2;2)-3;3)-2;, 4)-1;,5-3;,6)-2;, 7)-2; 8)-1; 9 -2; 10)-2; 11)-4; 12)-3;
13)-2; 14)-1; 15)-3; 16)—4; 17)—2; 18)—-1; 19)—2; 20) —4,; 21) — 4, 22) — 3; 23) — 1;
24) — 2; 25) — 2; 26) — 2; 27) - 3; 28) — 3; 29) — 4; 30) — 3; 31) — 3; 32) — 3; 33) — 4; 34) — 1; 35) —
3;36)—3;37)—1;38)—1; 39) — 4; 40) — 3; 41) — 2; 42) — 3; 43) — 1; 44) — 4, 45) — 2; 46) — 1, 47)
—1;48) — 4; 49) — 3; 50) — 2; 51) — 3; 52) — 2; 53) — 1; 54) — 4; 55) — 4; 56) — 2; 57) — 2; 58) — 2;
59) —1; 60) — 1; 61) — 4; 62) — 2; 63) — 3; 64) —4; 65) — 3; 66) — 1; 67) — 1; 68) — 2; 69) — 1; 70) —
4;71)—-2;72)—1;73)—-1;74)-3;75)—4;76)—1; 77) - 4; 78) — 1, 79) — 2; 80) — 1; 81) — 4; 82)
—-1;83)-3.

TemaTnka pacuyeTHO-rpapuYeCKUX 3aJaHUH
no Kypcy «MexaHn4yeckue NMpouecchbl 1 000pyA0BaHHE»

1. Pacder TONIIMHBI CTEHKH 00€UYaiiku, Harpy»K€HHOW BHYTPEHHUM

U30BITOYHBIM J1aBJICHUEM.

Pacuer ToNMHbI CTEHKM 00e4aiiku, Harpy>KeHHOU Hapy>KHbIM JJaBJICHUEM.

3. Pacuer TonuHbI BBIMYKJIOrO IHUIIA, HAIPYKEHHOTO BHYTPEHHUM
N30BbITOUYHBIM JIaBJICHUEM.,

N
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10.
11.
12,
13.
14,
15.
16.

Pacuer ToMIMHBI BBITYKJIOTO JTHMINA, HATPY>KEHHOT'O HAPYKHBIM
JABJICHUEM.

Pacder TonmmMHEI INIOCKOTO AHUIIA.

Pacuer TonmmHpl KOHUYECKOW 00e4aliKi, Harpy>KEHHOM BHYTPEHHUM
M30BITOYHBIM JIABJICHHEM.

Pacuer TonumHbpl KOHUYECKOW 00€4aiiK, Harpy»KEHHON HapyXKHbIM
JABJICHUEM.

VYkperuienrne o0edaiku KOJIbIaMH )KECTKOCTH.

Pacuer ykpernuieHus: OTBEpCTHUH.

Pacuer cemyioBbIx onop.

Pacuer onop thna «iansD».

Pacuer onop tvna «CTOUKNY.

Pacuer orop KOJIOHHBIX aIllaparos.

Pacuer TeMnepaTypHbIX HaPsDKEHUH B KOKYXOTPYOHOM TEIIIOOOMEHHUKE.
Pacuer AB/I.

Pacuer 6apabaHHON CyIIMIKY.
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