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1. Henu, 3a1aun ¥ NIaHUPYeMble pe3yJbTaThl 00yUeHHs] 0 TUCHUILINH

OcHOBHBIC LN AUCHUILTUHBI «KOHCTpYHpOBaHHE W pacyueT 3JIEMEHTOB 000py/IOBaHUS
OTpPaCIIN»:

- TIOATrOTOBKAa OakajaBpa K MPAaKTHYECKOW MAeATeNbHOCTH Mo cnenuanbHoctu 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ECIeYeHHE MAIIMHOCTPOUTEILHBIX IIPOU3BOJICTBY;

- (opMmupoBaHuEe y CTYICHTOB HEOOXOMUMBIX 3HAHWWH W TPAKTUUYECKUX HABBIKOB II0
IPOEKTUPOBAHUIO U PACUETY Y3JI0B COBPEMEHHBIX MAIIMH U alllIapaToOB XMMUYECKUX IIPOU3BOJICTB.

OcHOBHOI 3a1a4€i TUCIUTUIMHBI SIBJISETCS OBIIAICHUE CTYA€HTAaMH HEOOXOIMMbBIMH 3HAHUSMU
U TPaKTHYECKUMHU HABBIKAMU MO MPOCKTUPOBAHUIO M PACUETy OTAEIBHBIX Y3JIOB COBPEMEHHBIX
MAIllMH U alapaToB XMMUYECKUX ITPOU3BOICTB C YYETOM CHIIOBBIX U TEMIIEPATYPHBIX BO3ICHCTBHIA,
CBOMCTB KOHCTPYKIIMOHHBIX MaT€PHAJIOB U PaO0OUNX CpPe.

B xoze neKunoHHbIX, 1a00paTOPHBIX M MPAKTUYECKUX 3aHATUH MOyUYeHHbIE TEOPETUYECKHE
3HAHMS YDIYOJISFOTCS WM 3aKPeIUBIIOTCS. Ha KOHKPETHBIX MNPAaKTHYECKHX TNpUMEpax II0
KOHCTPYHUPOBAHHIO U PACUETY HIEMEHTOB 000PYIOBAHUS OTPACIIH.

[NoydeHHbIE 3HAHHS JTOJDKHBI 00ECTICUNTh OYAYIIEMY CIIEIHATHCTY BO3MOKHOCTD yCIEITHON
paboTHI 1O CHEIUATBHOCTH.

OOyuenne no aucuumimHe «KoOHCTpyupoBaHME M pacyeT 3JIEMEHTOB 000pYyA0BaHMS
OTpaci» HampasiieHO Ha (OpPMUPOBAaHUE Y OOYUAIOIIUXCS CIEAYIOMIMX KOMIETCHIINH:

Kon u HauMeHOBaHHe KOMIIeTEHIHIt NuaukaTopbl 10CTHXKEHUS
KOMIIEeTeHI[H
I1K-3 Cniocoben pa3zpabarbiBaTh 3a1aHUS U NIIK-3.1 Bmanmeer pa3paboTKOW HCXOTHBIX
HCXOJIHbIE TPeOOBaHUS HA U3TOTOBJICHUE TpeboBaHmUit Ha U3rOTOBJICHHE
HECTaHAapTHOro 000pyAOBaHU HECTaH/IapTHOTO 000pyAOBaHUS

NIIK-3.2 Ymeer pa3pabaTbiBaTh 3aJaHusd U
UCXO/IHble TpeOOBaHMs Ha H3TOTOBJICHUE
HECTaH/IapTHOI0 000pyA0BaHUS
WIIK-3.2 3naer mnpaBuwia oQOpMICHHS
UCXOAHBIX TpeOOBaHUI Ha U3TOTOBJICHUE
HECTaHAAPTHOTO 000PYAOBaHUS

2. MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

Huctunnuna «KoHCTpynpoBaHHE U pacueT AJIEMEHTOB OOOPYIOBAaHMSI OTPACIW» OTHOCUTCS K
y4eOHBIM JUCHUIUIMHAM o0s3aTenbHOM yactu Omoka bl «/lucuummmebel u MOmymm»
oOpasoBarenbHON TporpamMmbl «CpeacTBa aBTOMATH3AMK U 0a3bl TAaHHBIX ISl MPOSKTUPOBAHUS
TEXHOJOTHYECKUX TPOU3BOACTB» HampabiieHuss 15.03.05 KoOHCTpyKTOPCKO-TEXHOIOTHYECKOE
obecrnevyeHrne MallIMHOCTPOUTENBHBIX TPOU3BOJICTB, KBATH(HUKAIUS (CTEIeHb) — OaKanaBp.
OcBoenne AucuUITUHBI « KOHCTpyHpOBaHUE U pacyeT AJIEMEHTOB 000PYIOBaHMSI OTPACIN» B 6-M, U
7-M ceMecTpe HEOOXOOUMO Jii TOCIEeAYIOUIero OCBO€HUs AucUMIIUH «KoHCTpyKTOpCKO
TEXHOJOTMYeCcKoe oOecreueHue MPOEKTUPOBAHUS  ammapaToB  oTpacin»,«KoHcTpykTopcko
TEXHOJOTHYECKOe 00ecrieueHrne MPOSKTUPOBAHUS MAIIIH OTPACIH ».

3. CTpykTypa u coaep;KaHue QM CHUNIMHBI
OO61mast TpyA0eMKOCTh JUCHUTUTHHBI COCTABISET 8 3a4eTHHIX eMHUIIBI (288 4acoB).
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3.1  Buabl yueOHO# padoThI U TPYA0EMKOCTH

3.1.1. Ouno-3a04Has popma 00yUeHUs

Ne } Kosmuect CemecTpbl
n/ Buj yueOHoit padoThl BO
1 4acoB 6 7
1 | AyauTopHble 3aHATHS 108 o4 o4
B toMm uucie:
1.1 | Jlexuuun 54 27 27
1.2 | Cemunapckue/mpakTHIeCKue 36 18 18
3aHSATHUS
1.3 | JJaGopaTopHbIe 3aHSATH 18 9 9
2 | CamocTosiTebHasi padoTa 180 90 90
B Tom unce:
2.1 | loknan, coobmieHne
3 | Ilpome:xkyTouHas
arrecTanus
3auet/aud.3auer/sK3aMeH IK3aMeH 9K3aMeH 9K3aMeH
Hroro 288 144 144

3.2 TeMaTnuecKni IJIAH U3YyYeHUS TN CITUTLIHHBI

3.2.1. Ounas-3a04Has popma 00ydeHHUS

TpyroeMkocTsb, yac

AynuTopHas pabora

C
aMocCT
Ne Pa3znenbl/TemMbl ] eMHIHap ) }
Oopar| paxkTH | OSITE]
n/n JM CIUILINHBI e
Cero | exuu OpHBIC | YecKasi| bHasf
PaKTU4
u 3aHATH | TIOATOT| PadoT
eCcKHe
1 OBKa a
3aHATUS
1.1 OCHOBHEBIE MPUHIUIIBI 24 4 3 1 15
KOHCTPYUPOBAHUS M IMPOCKTHPOBAHUS
anmaparoB
1.2 24 4 3 1 15
: Bnusinue METOI0B M3rOTOBJIEHUS Ha
KOHCTPYKIIMIO anmnaparos.
1.3 | OcHOBHBIE TapaMETPHI, 24 4 3 1 15
UCTIONIb3YEMbIE TIPH MTPOBEICHUU
pacyeToB Ha MPOYHOCTh
1.4 24 4 3 1 15

PacyeT TOHKOCTEHHBIX OOCYacK Ha
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POYHOCTh
15 Pacuer TOHKOCTEHHBIX oOOcuaek Ha | 24 4 3 1 15
YCTOWYHBOCTh
1.6 K 24 4 3 1 15
OHCTPYUPOBAHHE M pacyeT THUII
anmnapaToB
1.7 VYKkpemieHue OTBEpCTUM B CTEHKAX 24 5 3 2 15
anmnapaToB
1.8 K 24 5 3 2 15
OHCTPYKIIMM U pacueT (IIaHILEBbIX
COEIMHECHUI
1.9 p 24 5 3 2 15
acuer u KOHCTPYHpPOBaHUE
AJIEMEHTOB KOXKYXOTPYOHBIX
TEMI1000MEHHUKOB
1.10 PacueT onop annapaTtoB 24 5 3 2 15
111 ToJCTOCTEHHBIC COCY/IBI M ANITapaThl 24 5 3 2 15
1.12 p 24 5 3 2 15
acuer u KOHCTPYHPOBaHUE
AJIEMEHTOB ammnapaToB OapabaHHOTO
000pyTOBaHUS
Hroro | 288 54 36 18 180

3.3 CoaepxaHue TUCHUNIHHDI

Tema 1. OCHOBHBIE IPUHIMITBI KOHCTPYUPOBAHUS U IPOCKTUPOBAHUS aNapaToB

OcHoBHbIEC TpeOOBaHUS, MPEABIBIIEMbIC K XUMUYECKOMY 000PYyI0BaHUIO.
OCHOBHBIE [MOKA3aTeNId KAYECTBA U KOHCTPYKTUBHOTO COBEPIIEHCTBA XUMHYECKOTO
obopynoBanusi. HopmatuBHo-TexHUYECKast JokyMeHTalusi. OCHOBHBIE (DAKTOPHI,
ONPEAEIAIOIIME Pa3MEPBl U KOHCTPYKIIUIO AMIIapaToB, MOPSAO0K BBIIIOJTHEHHUS
pacyeToB MPU MPOSKTUPOBAHUN XUMUYECKOTO 000PYI0BaHUS, COIEPKAaHUE U 11eJTb
Kax10T0 3Tarna. OCHOBHbBIE CTAJNH MPOEKTUPOBAHUS 000PYI0BAHUS.

Tema 2. BaussHue MeTO10B M3rOTOBIICHUSI HA KOHCTPYKIHUIO anmnapaToB.

BnusHre METO0B U3roTOBJIEHUSI HA KOHCTPYKIIUIO anmnapaToB, 0COOCHHOCTH
KOHCTPYUPOBAHUS JINTOM U CBapHOU anmaparypbl. CoueTaHue yriepoAUCThIX U
JIETUPOBAHHBIX CTajeil B OIHON KOHCTPYKIMHU. OCOOEHHOCTH KOHCTPYUPOBAHMUS
neTaneil 1 cCOOpPOYHBIX €MHMIL U3 I[BETHBIX METAJUIOB, MJIACTMACC, SMAJIUPOBAHHOM
anmaparypsl.

Tema 3. OCHOBHBIE [TAPAMETPHI, UCIIOJIB3YEMBIE ITPU TPOBEAECHNUN PACUETOB Ha
MIPOYHOCTH

OcCHOBHBIE MAPAMETPbI, UCIIOIb3YEMbIE MTPU MTPOBEJAECHUN PACUETOB Ha
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npo4yHoCcTh. Paboune, pacueTHble 1 MPOOHbIE HArPy3KH, JEHCTBYIONINE HA DJIEMEHTHI
KOHCTPYKUMHU. METOINMKH ONpeeNeHNs Harpy3KH JUIsl pa3IM4HOTO COCTOSIHUS
obopynoBanusi. Pabouas u pacuetHas temnepaTypsl. OnpeaeneHue A0y CKaeMbIX
HANPSKEHUH C y4ETOM CBOMCTB KOHCTPYKLIMOHHBIX MaT€pUaJIOB U TUIIA 3aTOTOBKH.
[TonsiTvie 0 pac4eTHON U UCTIOTHUTENBHOMN TONIIMHE CTEHKH KOHCTPYKTHBHBIX
AJIEMEHTOB, ONpeeIeHne pacueTHbIX mpudaBok. Kosdduuments mpouyHoctu
CBAPHBIX COCIUHEHUM.

Tema 4. PacueT TOHKOCTEHHEIX 00€UacK Ha IMPpOYHOCTb

['eomeTpuyeckue napameTpbl TOHKOCTEHHBIX 000104eK. beamomenTHas u
MOMEHTHasi Teopus 0boouek. HanpsbkeHHOE COCTOsSIHUE yIPYTHX
O0CECUMMETPUYHBIX 000J10ueK. BBIBOI pacueTHBIX 3aBUCUMOCTEH JJI ONpeieNICHuUs
TOJIIIMHBI CTEHKH TJIAJKUX 000JI04YeK (IIUIMHAPUIECKUX, CPEPUUECKUX,
koHnueckux). Kosnbiia sxkectkoctu. PacueT mumnHaIpuieckux ooedaexk,
MOJIKPETUIEHHBIX KOJIBIIAMU KECTKOCTU. PacyeT u KOHCTpyHMpOBaHUE EMKOCTHOM
anmnaparypsl, padoTtaroniei 1moj aTMoc(epHbIM JaBICHUEM.

[TonaTHE 0 KpaeBOM 3a/1ade. YYET KPAaeBbIX CUII U MOMEHTOB IIPU PacyeTe
anmnapartoB. [I[pu4urHbBI BOSHUKHOBEHHUS KpaeBbIX HanpsukeHuid. OcoOeHHOCTH
HaIpsHKEHHOTO cocTOsIHUA. CrocoObl CHUKEHUS! KPAEBbIX HANPSKEHUN.

Tema 5.PacueT TOHKOCTEHHBIX 00€4aeK Ha yCTOWYUBOCTh

O6mwme cBenenus 00 ycroiunBocT. OOIIas 1 MECTHasI yCTOWYUBOCTD.
®dakTophl, BAUSIONME HA YCTOWYMBOCTD, KPUTEPUN YCTOMUYUBOCTH U KO OUITUESHTHI
3amaca. Kputnueckoe gaBienue. Pacuer KOpOTKUX U ITTMHHBIX 000JI0YEK.
Omnpenenenne KpUTUIECKOM JITMHBI 000JI04eK. PacyeT o6edaek Ha MPOYHOCTH U
YCTOWYHUBOCTb I10]T IEUCTBUEM HAPYKHOIO JAaBJICHUS. PacueT HMiInHApUIECKOU
o0cuaiiKy Ha yCTOMYMBOCTD IIPH OCEBOM CXKAaTHH M M3rH0e. Y CIOBUE YCTOMUMBOCTH
Py KOMOMHUPOBAHHOM HarpykeHu. KOHCTpyKTUBHBIE CIOCOOBI YBETUUCHUS
KECTKOCTU 000JI0YEK.

Tema 6. KoHcTpynpoBaHue u pacueT JHUII allapaToB

KoncTpykiuu u 001acTh IpUMEHEHUS THUII U KPBIIIEK anmapatoB. Pacuer
BBITTYKJIbIX, KOHUYECKUX U TJIOCKUX JTHUII, pa0OTAIOIINX MO BHYTPEHHUM
JaBJICHUEM, Ha MPOYHOCTh. PacueT mHMII, MpUCOeTMHEHHBIX HA O0NTaxX K (aHILy.
Pacuet Ha ycTOMYMBOCTH THUII, paOOTAIOIINX MO HAPYKHBIM JIABJICHUEM.

Tema 7. YKpEIUICHUE OTBEPCTUM B CTEHKAX aIlapaToB

YcerpolicTBa 1715t IpUCOEeIMHEHUs TPYOOIPOBOJOB U OCMOTPA aIIapaToB.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
HUcn.: T.C. Jleyxuna
W] 2098248



Ocnabnenue 000104eK OTBEPCTUSMU U BbIpe3aMu. MeTO/Ibl YKpEIJICHUSI OTBEPCTHIA.
Tunsl yKperuIsiomux 3J1eMeHTOB. ['eoMeTpuieckre pa3Mephl 30Hbl YKPETUICHHUS.
[IpoBepka HEOOXOIMMOCTH YKpEIJIEHUsI OTBEPCTUH. PacueT ykperieHus: OTBepCTHs
1o reoMeTpuueckoMy kpurteputo. [lopsaiok pacueTa OJUHOUYHOTO OTBEPCTHS U pACUET
YKPEIUISIIOIUX 3JIEMEHTOB.

Tema 8. KoHCTpyKIMK 1 pacueT (aHLEeBbIX COSTUHEHUN

KoHcTpykinu ¢iaHIeBbIX COSAMHEHUH, NX Kiaaccudukaius. TpedoBanus,
npeabsIBIseMble K (DIaHIICBBIM COCTMHEHUSIM. PacueTHbIe mapaMeTpsl U
Te€OMETPUUYECKHE COOTHOIICHHS. BEIOOP (POPMBI MPUBAIIOYHBIX TOBEPXHOCTEH,
MIPOKJIAJIOYHBIE MAaTEPHUAIIbI, 00IACTH MPUMEHEHHUS PA3JIMYHBIX TUIIOB MPOKJIAJIOK.
['epMeTUYHOCTH (hJIAHIIEBOTO COCIMHEHUS U HArPy3KH, JICHUCTBYIOIINE HA €TO
KOHCTPYKTHBHBIE 3JIeMEHThI. PacdeT 60JITOBOM HArpy3KH U KPETEeKHBIX 3JIEMEHTOB.
PacueT Ha MPOYHOCTH 7I€MEHTOB (hJIAHIICBOTO COCTUHEHHUS. Y UET TEMIIEPaTyPHOTO
(dakTopa. AIropuT™m pacuera QpaaHIEBOr0 COCIUHEHUS.

Tema 9. Pacuer u KOHCTPYHPOBAHUE IIIEMEHTOB KOKYXOTPYOHBIX TEMJIO0OMEHHUKOB

[IprunHBI BO3BHUKHOBEHUS TEMIIEPATYPHBIX HANpsDKEeHUU. Pacuer ycnmui,
BO3ZHHKAIOIIMX B KOXKYXOTPYOHBIX TEINIOOOMEHHHUKAX O] IEUCTBUEM Pa3HOCTH
TeMIiepaTyp u AaBiaeHUil. CiocoObl KOMIIEHCAIIUU TEMIIEPATYPHBIX HAIPSHKEHHIA.
Komnencaropsl. Pacuer TennooOMEHHUKOB ¢ JIMH30BBIM KoMIieHCATOPOM. CriocoOsbl
KpeIruieHus Tpyo B TpyOHBIX pelieTkax. PacyeT mpoyHOCTH U IJIOTHOCTH KPETIJICHUS
TpyO B TpyOHBIX penieTkax. Pacuer TonmuHbl TpyOHBIX perieTok. CrocoOs
COEIMHEHMSI TPYOHBIX PELIETOK C KOPILYCOM.

Tema 10. PacueT onop anmaparos

Ornpenenenne BETPOBOW U CEMCMUYECKOW HATPY3KH, AEMCTBYIOIIEH HA
KOJIOHHBIE anmnaparhl, pacueT KOJOHHBIX allapaToB HAa IPOYHOCTh U YCTOMYHUBOCTD
IIPU COBMECTHOM JIEVICTBUH HATPY30K, PACUET HAIIPSIKEHUM B KOpITyCe anmnapara. Tur
onop. KoHcTpyKkiny onop BEpTUKAJIBHBIX alapaToB KOJOHHOIO TUma. Pacuet
AJIEMEHTOB OMOPHOU 00eUaliKu, OMIOPHOTO KOJIbIIA.

Onopuele namnbl. PacueT HanpsiKEeHW B CTEHKE alliapara, yCTaHOBJICHHOTO HA
OMNOpHBIX Jianax. OnopHele cToMKU. PacueT Hanps>KeHU B CTEHKE ammapara,
YCTAHOBJIEHHOT'O Ha OINOPHBIX CTOMKax. KOHCTpYKIMM ONOp rOPU30HTAIBHBIX
anmnapatoB. CemsioBble OmoOpbl. PacueT HaNpsKeHHU B OACHBIX CEUEHUSX
TOPU30HTAIBHOTO aNNapara, pa3MEeIlIeHHOTO Ha CEJIOBBIX onopax. KOHCTpyKTUBHBIE
CIIOCOOBI YBETUYCHUS )KECTKOCTH CTEHOK aIapaToB B MECTaX YCTAaHOBKH OIIOP.
Kpennenue onop Ha Hecymux pyHaaMeHTax.
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Tema 11. ToncTOCTEHHBIE COCYIBI U AlIapaThl

KoHcTpyKkiiun u METOABI U3TOTOBJICHUS TOJICTOCTEHHBIX alllapaToB:
OJIHOCIIOMHBIX U MHOTOCJIONMHBIX. OCOOEHHOCTH IKCIUTYaTallui ¥ KOHCTPYKIIMOHHBIC
Matepualbl. HanmpshkeHHOe cOCTOsSIHUE OHOCIOMHOM oO0edaiiku. PacyeT ToMuHbI
CTEHKH I10 METOTy MaKCUMAaJIbHBIX HanpspkeHuid. Hecymas cmoco6HOCTh
TOJICTOCTEHHBIX COCY/IOB.

PacyeT TOJACTOCTEHHBIX COCYA0B [0 METOLY IIPEAEIbHBIX Harpy30K. TemnepaTypHble
HANpPsDKEHUS B TOJICTOCTEHHON IMIIMHApUYECKOM obeuaiike. CocTaBHBIC
TOJICTOCTEHHBIE 0OeUaiiku. PacripeesieHrne HalpsHKEeHU 10 TOJIUHE CTEHKH.

[TyTi OBBITIIEHUST HECYIIIEH CIIOCOOHOCTH TOJICTOCTCHHBIX COCYA0B. ABTO(PpETTaxK.
KoHcTpyKiuu u pacyueT AHMII anmnapaToB BBICOKOTO AaBieHUs. OCOOEHHOCTH
KOHCTPYKITUH 3aTBOPOB BBICOKOTO JlaBiieHUs. O01acTh UX IPUMEHEHUS, YCIOBUS
paboThI.

Mertoauka pacuera Ha FepMETHYHOCTD U MIPOYHOCTH AJIEMEHTOB KOHCTPYKIIUU
coenuHeHuit. OCOOEHHOCTH KOHCTPYUPOBAHUS KPETIEKHBIX JETANEH, UX pacyerT.

Tema 12.PacyeT u KOHCTPYHUPOBAHUE JIEMEHTOB anmnaparoB 6apabaHHOTO
o0opynoBaHus

Pacuer o0eyaek Bpamjaromuxcsi Harpy>KeHHbIX almnapaToB. DJIEMEHTBI
KOHCTPYKIMU OMOPHBIX YCTPOMCTB OapabaHHOTO 000pyJOBaHUs: OaHIAXH,
OTIOPHBIE U YIIOPHBIE POJMUKH.

PacueT cBOOOJHO HAJIETOTO U )KECTKO CKPEIJIEHHOTO C KOPIYyCOM OaHaaxa.
KoHncTpynpoBanue u pacuer ONOPHBIX U YIOPHBIX poJukoB. KoHCTpyKIinu
YILUIOTHEHUH.

3.4  TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/nIpakTHYeCKHE 3AaHATHS

IIpakTnyeckoe 3ansiTue 1. Pacuetr TOHKOCTEHHBIX 00€4YaeK Ha MPOYHOCTh
IIpakTnuyeckoe 3ansiTue 2. Pacyer TOHKOCTEHHBIX 00€4aeK Ha YCTOWYMBOCTb
IIpakTHyeckoe 3ansaTHe 3. KOHCTpynpOBaHUE U pacyeT JHUIL allapaToB
IIpakTnyeckoe 3ansTHe 4. YKpEIIEHUE OTBEPCTUN B CTEHKAX aIlapaToB
IpakTuyeckoe 3ansaTue S. KoHCTpyKInu 1 pacdeT (PIaHIIEBBIX COCTUHEHUMA
IIpakTnuyeckoe 3ansiTue 6. Pacuer 1 KOHCTPYHPOBAHUE PJEMEHTOB KOXKYXOTPYOHBIX
TerI1000MEHHUKOB
IIpakTHyeckoe 3ansaTHE 7. Pacuer onop annaparos

IIpakTuyeckoe 3ansiTue 8. Pacyér KOJIOHHBIX aIlllapaToB Ha BETPOBYIO HArPy3Ky
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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IIpakTuyeckoe 3ausiTue 9. ToJICTOCTEHHBIE COCY/IBI U AIlNapaThl
3.4.2. JlabopaTopHbIe 3aHATHS

JlabopaTopHoe 3ansiTue 1. PacueT TOHKOCTEHHBIX 00€4aeK Ha MPOYHOCTh
JlaGopaTopHoe 3aHsATHE 2.PacueT TOHKOCTEHHBIX 00€UaeK Ha yCTOMUYNBOCTD
JlabGoparopHoe 3ansTue 3. KOHCTpyHpoBaHuE U pacyeT JHUII allapaToB
JlaGopaTopHoe 3ansaTHE 4. KOHCTpYKIIUH U pacyeT (IIaHIEBBIX COCTUHEHUN
JlabGoparopHoe 3ansiTue S.Pacuer onop anmaparos

JlabopaTopHoe 3ansiTHe 6.Pacy€T KOJOHHBIX annapaToB Ha BETPOBYIO HArpy3Ky

3.5 TemaTuka KypcoBbIX MPOEKTOB (KYPCOBBIX PadoT)

1. KoHcTpyKTHBHas pa3pad0TKa ¥ MPOYHOCTHOMN pacyeT KOXKyXOTpyOHOTO

TEIIOOOMEHHHKA.

KoHcTpykTHBHAs pa3paboTKa U MMPOYHOCTHOM pacyeT BHITIAPHOTO aIapara.

3. KoncrpykTuBHas pa3padoTka ¥ MPOYHOCTHOM pacdeT peKTU(OUKAITMOHON
KOJIOHHBI.

no

4, YyebHO-MeTOAMYEeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1  OcHoBHas IuTEpaTypa

1.MamuHsb! 1 annaparbl XUMUYECKUX MPOU3BOJICTB: Y yeOHOE nocodue ams
By30B/A.C. Tumonun, b.I".bannun, B.S.bopmes u np./ I[Tox obmeit pes.
A.C.Tumonuna.-Kanyra:M3narensctBo H.®D.boukapesoii.2008.- 872

[Tonukapos 1.N., I'aiinymnmua M.I'. Mamynel 1 annapaTsl XMMHUYECKHUX TPOU3BOJICTB
u HeTenepepadoTku: YueOHuK.-131. 2-e nepepad. u gom.- M.:Ansda-M,2006 — 608
C.

2. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacy€Ta TEXHOJIOTUYECKOTO U
npoyHocTHOro odopynosanus. T. 1 — Kamyra: U3parensctBo H.boukapesoii, 2001 .
-990 c.

4.2  JlonmoJIHUTEJbHAS JUTEpPaTypa

1. Muxanes M.®., TperbsikoB H.II., Munsuenko A.WI. u gp. Pacuer u
KOHCTPYMPOBAHME MAIIMH W amlapaTroB XHWUMWUYECKUX MOpOu3BOACTB. — JL.:
Mammnnoctpoenue, 1984. — 301 c.

4.3  DJjexkTpoHHBbIE 00pa3oBaTebHbIE PecypPChl
[IporpammHuoe obecreueHne He TPETyCMOTPEHO.
HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepuaibl B DJIEKTPOHHOM BHJIE,
MpeACTaBICHHBIC Ha caiiTe http://mospolytech.ru B paznene «bubmuorexay.
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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BapI/IaHTBI KOHTpOJIbeIX Ba,Z[aHI/Iﬁ 110 JZUCHHUIIJIUHEC l'[peI[CTaBJIeHbI Ha caﬁTax:
http://i-exam.ru, http:// fepo.ru

4.4  JluueH3uOHHOe M  CBODOJHO  pacnpocTpaHsieMoe TPOrpaMMHOe
o0ecreuenue

1. He npegycmotpeHo

45 CoBpemennbie npodeccuoHalbHble 0a3bl JAHHBIX U UHPOPMAIMOHHBIE
CIIPAaBOYHbIE CHCTEMbI
1 . He npexycMoTpeHo

S. MarepuajbHO-TeXHHYECKOE 00ecneyeHue

Jlekuuu ¢ MpUMeHeHHEeM MYJIbTUMEAUHHOro 000py10BaHUs IPOBOAATCA B ayauTopusix 4409
win 4410. IlpakTuueckue U CeMHHApPCKUE 3aHATUS MpoBonATcs B ayautopuu 4408 ocHalieHHON
HEOOXOMMBIM KOJIMYECTBOM IE€PCOHAIBHBIX KOMIIBIOTEPOB JJISI BBINOJHEHHSI pacueTHHIX palorT.
JlaGopaTopubie paboTel mpoBouATcs B ayautopun 4408, a Ttakke 4102, ocHamEHHOMN
71a00paTOPHBIMU U HAYYHO-UCCIIEAOBATEILCKUMHU YCTAHOBKAMM.

6. MeToauveckue peKOMeHIaluu

6.1 MeToanuyeckue peKOMEeHAAUNH ISl IPenoAaBaTeisi 10 OPraHu3auumn
00y4eHust

OCHOBHBIM Tpe6OBaHI/I€M K OpCnoJaBaHuI0O JUCHUITIIIMHBI ABJIACTCA TBOp‘IGCKI/Iﬁ,

HpO6J’ICMHO'I[I/IaJ'IOI‘OBBII71 moaxon, HOSBOJ’IHIOH_H/Iﬁ IMOBBICUTH UHTEPEC CTYACHTOB K

COJIEpXKaHUI0 YYEOHOr0 MaTepurara.

OcHoBHas Q)opMa HU3YYUYCHUS U 3aKPCTIIICHUA 3HAHUH 110 STOH JUCHUIIIINHE — JICKIITMOHHAas
W MMPAKTUYCCKAA. HpenonaBaTenL JOJDKCH MMOCIICA0BATCIIBHO BbIYUTATE CTYACHTAM PO
J'IeI(I.[PIfI, B XOJ€ KOTOPBIX CIICAYET COCPECAOTOYNTh BHUMAHNEC HA KIIFOYCBBIX MOMCHTAX
KOHKPETHOT'O TCOPETUYCCKOI'0 MaT€puaja, a TaK:KEC OpraHnu30BaTh NPOBCACHUC
MPAKTUYCCKUX 3aHSTUN TaKUM o6pa30M, YTOOBI AKTUBU3UPOBATH MBIIIJICHUEC CTYJICHTOB,
CTUMYJIUPOBATH CaMOCTOATCIIbHOC NU3BJICYCHUC NMU H€O6XOI[I/IMOI\/'I I/IH(i)OpMaIII/II/I nu3
pa3InIHbIX UCTOYHUKOB, CpaBHI/ITCJ'IBHHﬁ aHaJIn3 METOO0B pemeHI/Iﬁ, COITIOCTAaBJICHHUEC
MOJIYYEHHBIX PE3YIbTATOB, (DOPMYIUPOBKY U apTyMEHTAIIUIO COOCTBEHHBIX B3TJISI0B HA
MHOTUC CIIOPHBIC HpOGJ’IeMBI.

OcHOBY yueOHBIX 3aHITHI MO TUCIUIINHE COCTABIISIOT JICKIIMU. B mporecce o0ydeHms
CTYACHTOB UCIIOJIB3YIOTCA pAa3JIMYHBbIC BUIBI y‘{C6HLIX 3aHATUN (ayz[I/ITopHBIX u
BHanJII/ITOpHBIX)Z JICKOUH, CCMUHAPCKUEC 3aHATUSA, KOHCYJIbTAallU U T.1. Ha IIEpBOM
3aHATUH 110 ,[[aHHOI>'I y‘-IC6HOI71 JUCHUITIITUHE HCO6XO,Z[I/IMO O3HAKOMUTL CTYACHTOB C
MOPAAKOM €€ U3YUCHUSA, PACKPBITh MECTO U pOJIb JUCHUIIIIMHBI B CUCTEME HAYK, €€
MPAKTUYCCKOC 3HAUCHUC, TOBECTHU N0 CTYJACHTOB Tpe6OBaHI/I${ Ka(beﬂpbl, OTBCTUTH HaA
BOITPOCHI.

HpI/I MOATOTOBKEC K JICKIIMOHHBIM 3aHATUAM 110 KYpPCY «KOHCTPYI/IpOBaHI/IC " pacycT
DJIEMEHTOB 060py210BaHI/I$I>> HeO6XOJII/IMO IpoayMmarts IjIad €ro NpoBCACHUA, COACPIKAaHNUE
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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BCTYIIUTEIbHOM, OCHOBHOM U 3aKJIFOUUTEIBHON YaCTH JIEKIIMH, 03HAKOMUTBCS C
BO3MO>KHBIMU U3MEHEHUSIMU B HOPMATUBHO-TEXHUUECKOU TOKYMEHTALlUH, HOBUHKAMU
y4eOHOM U METOUYECKON JTUTEePaTyphl, MyOIUKAIUSIMH IEPUOIUIECKON NIeYaTH 10 TeME
JIEKIIMOHHOTO 3aHATHS, ONPEJCIUTh CPEJICTBA MATEPUATILHO-TEXHUUECKOT0 00eCTICUeHU ST
JEKIIMOHHOI'O 3aHATHUS U MOPAJOK UX MCIHOJIb30BaHUS B XOJI€ YTCHUS JICKIUHU. Y TOUHUTh
IJIaH [MPOBEICHUS ITPAKTUYECKOrO 3aHATHUS 10 TEME JIEKLUH.

B xoje IeKIIMOHHOTr0 3aHATHSI IPENoJaBaTelb JOHKEH Ha3BaTh TEMY, yueOHbIe
BOIIPOCHI, 03HAKOMUTH CTYJICHTOB C IEPEYHEM OCHOBHOMW U JIONIOJIHUTEIBHON JIUTEPATY PbI
110 TEME 3aHATHUA.

Bo BcTynuTenbHOM yacTu €KUM 000CHOBATH MECTO U POJIb U3y4aeMOi TEMBI B
y4eOHOM TUCIHUILIMHE, PACKPBITh €€ MpaKkTuyeckoe 3HaueHue. Ecnu untaercs He neppast
JIEKIUsI, TO HEOOXOMMO yBSI3aTh €€ TeMY C MPEABIAYIICH, He HapyIIas JOTUKA U3JI0KEHUS
yueOHOro Marepuana. JIekuuio cieayeT HauuHaTh, TOJILKO YETKO 0003HaYMB €€ XapakTep,
TEMY U KPYyT TEX BOIPOCOB, KOTOPHIE B €€ X07e OyayT paCCMOTPEHBI.

B ocHOBHO# YacTu JIeKIMU CIIelyeT PacKpbIBaTh COJIEp>KaHNEe YUYEOHBIX BOIIPOCOB,
aKIEHTUPOBATh BHUMAHUE CTYJICHTOB HA OCHOBHBIX KaTErOPUsX, SIBIICHUAX U IIPOIIECCAX,
O0COOCHHOCTSIX UX MpOTeKaHus. PackpbIBaTh CYIIHOCTh U COAEpPKAHHUE Pa3IMUYHBIX TOUEK
3pEHHS M HAYYHBIX MTOAXOA0B K OOBSICHEHHIO TEX WM MHBIX SIBIICHUN U MTPOIIECCOB.
CrnenyeT apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3UIUIO IO CIIOPHBIM
TeopeTruueckuM BompocaMm. [IpuBoanTs mpuMepsl. 3a1aBath 10 X0y U3JT0KEHUS
JEKIIMOHHOI'0 MaTepuaia pUTOpUUECKUE BOIPOCHI U CAMOMY JaBaTh HA HUX OTBET. DTO
CIOCOOCTBYET aKTUBU3ALMH MBICTUTEIBHON IEATEIbHOCTH CTYIEHTOB, MOBBIIIEHUIO UX
BHMMaHUS U MHTEPECA K MaTepualy JIEKIUH, ee coaepkanuto. [IpenogaBarens qomxeH
PYKOBOAUTH PabOTOM CTYACHTOB MO KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepHaa,
MOIYEPKUBATh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN
M3y4aeMoil TeMbI, 0CO00 BBIJIETISIA KAaTETOPUITHBIN amnmapar.

B 3akirountenbHON 4acTu JIEKIIUH HEOOXOAUMO CPOPMYITUPOBATH OOIIHE BHIBOIBI
10 TeME, PACKPHIBAIOIINE COACP>KaHUE BCEX BOIIPOCOB, MOCTABICHHBIX B JEKINH. OOBIBUTH
IUTaH 0YEPETHOTO CEMHHAPCKOTO HIIM JTa00paTOPHOTO 3aHATHS, 1aTh KPaTKHe
PEKOMEHIALNHU 10 MOATOTOBKE CTY/AEHTOB K CEMUHapy WJIU J1abopaTOpHOU padoTe.
Ornpenenutb MECTO U BpeMsl KOHCYJIbTAllMU CTY/IEHTaM, MT0>KEJIaBIIUM BBICTYIIUTh Ha
CEMHUHape C JIOKJIaJaMu U pedepaTamu Mo aKTyaJIbHBIM BOIIPOCaM 00CYKIAEMOM TEMBI.

[{enb mpakTUYECKUX 3aHITUI 00eCTIeYUTh KOHTPOJIb YCBOCHHS Y4eOHOTO
MaTepuaia CTyJeHTaMu, pacliupeHue u yriyOaeHue 3HaHU, MOTyYEeHHBIX UMU Ha JICKIIHUSIX
U B XOJI€ CaMOCTOSITENIbHOM paboThl. [ToBbieHNE 3P PEKTUBHOCTH MPAKTUUECKUX 3aHATUN
JIOCTUTAETCs MMOCPEJCTBOM CO3JJaHHs TBOPUECKON OOCTAaHOBKH, pacojiararouiei CTyJeHTOB
K BBICKa3bIBaHUIO COOCTBEHHBIX B3TJISI0B U CYXKACHUN MO 00CYKIaeMbIM BOIIPOCaM,
JKEJaHUIO Yy CTYJIEHTOB TOPadOoTaTh Y JJOCKH MIPH PEIICHUU 3a]1a4.

[Tocne kaxa0ro JEKIIMOHHOTO U IMTPAKTHYECKOTO 3aHATUS ClIENIaTh
COOTBETCTBYIOIIYIO 3alUCh B KypHAJIaxX y4yeTa MOCEIAaeMOCTH 3aHITUN CTYJEHTAMH,
BBISICHUTD Y CTAPOCT YUEOHBIX TPYIII IPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHSX.
[IpoBOAUTH rPyNNOBBIE U MHIUBUAYATbHBIE KOHCYJIBTAIIMU CTYJACHTOB IO BOIIPOCAM,
BO3HUKAIOIIHNM Yy CTYJIEHTOB B X0OJI€ UX MOJATOTOBKH K TEKYILIEW U IPOMEKYTOUYHOM
aTTECTAIMH TI0 YU4eOHOU TUCIUTIIINHE, PEKOMEH/I0BATh B IIOMOIIh YU€OHBIE U IPYTHE
MaTepHualbl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

N3ydeHne quCHUIUIMHBI 3aBEPIIACTCS 3a4€TOM WIIH YK3aMEHOM.

[IpenonaBarens, NPUHUMAKOIIMNA 3a4ET UK DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a
MPaBWJILHOCTh BBHICTABJICHUS OLICHKH.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
HUcn.: T.C. Jleyxuna
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6.2 Meroauueckue yKazaHusl AJ1s1 00y4alOUIUXCS MO OCBOEHHUIO U CIIUNJIMHBI

CamocrosTenbHas paboTa SBISIETCS OJAHMM M3  BUJOB IOJNy4eHUs 00pa3oBaHus
00y4aroIMMUCS ¥ HallpaBjeHa Ha:

U3y4YEHHE TEOPETUYECKOr0 MaTepuaya, IMOATOTOBKY K JIEKIUOHHBIM H CEMHHAPCKUM
(MpaKTUYECKUM) 3aHATUSIM

BBITNIOJIHEHUE KOHTPOJIBHBIX 3alaHui

MOJrOTOBKA K TECTUPOBAHUIO C HCIOJIb30BaHUEM 00111€00pa30BaTENbHOIO OPTAIA.

CamocrosTenbHas paboTa CTYIEHTOB IpelCcTaBisieT coO0Oi BakHeMIlee 3BEHO Y4eOHOro
nporecca, 0Oe3 TMpaBWIBHOW OpraHU3alMl KOTOPOro OOydaromuiicss HE MOXKET OBbITh
BBICOKOKBAJIN()PUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyaeHT JOJKEH MOMHUTb, YTO MPOBOJUTH CAMOCTOSATEIbHBIE 3aHSITUS CIEAYET PEryJIsipHO.
OueHp Ba)KHO NMPUIOKUTh MAaKCUMYM YCWIHH, BOJIM, YTOOBI 3aCTaBUTh ce0s paboTaTh C MOJIHOM
Harpy3KoH C IepBOro JHs.

He cnenyer otkiaapiBaTh paboTy Takke M3-3a HepaboOuero HAaCTPOEHUS WM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHne HyXHO co3aBaTh caMoMy. [loHMMaHue HEOOXOIUMOCTH BBITIOJTHEHUS
paboThl, 3HAHUE L€, OCMBICIIEHUE NEPCIIEKTUBbI OJIArONPUATHO BIMSIOT HAa HACTPOCHUE.

Kaxnplii cTyIeHT JOJDKeH caM IUTAHHPOBATh CBOIO CaMOCTOSITEIBbHYIO padoTy, MCXOIS M3
CBOMX BO3MOXHOCTEH M NPUOPHUTETOB. DTO CTUMYJHPYET BBINOJHEHHE paboThl, co3naer Ooiee
CIOKOWMHYIO0 00CTaHOBKY, YTO B UTOI'€ IOJIOKHUTEIBHO CKa3bIBA€TCA HA YCBOEHUU MaTepuaa.

BaxHo nonHee yuectb 00cTOATENbCTBA CBOEH PAOOTHI, YSICHUTh, UTO SBISETCS IVIABHBIM Ha
JAHHOM JTare, Kakyl MOCIEeI0BATEIbHOCTh Pa0OTHI BBIOPATh, YTOOBI BBINIOJIHHUTH €€ JIydlle U C
HAaUMEHBIIMMH 3aTPaTaMHU BPEMEHU U SHEPTUH.

Jnst miogoTBopHOM pabOThl HEMAJIOBAXXHOE 3HAYEHHWE HMEET OOCTaHOBKA, OpraHU3aIlus
pabouero mecta. HyxkHO 100UTBCS, 4TOOBI MeCTO pabOThI MO BO3MOXHOCTH OBUIO MOCTOSIHHBIM.
PaGota Ha mpuBBIYHOM MecTe JieaeT ee 6osee miIoJ0TBOpHON. [IpoyKTHUBHOCTH pabOTHI 3aBUCHUT OT
IIPABWJIBHOTO 4YEpENOBaHUs TpyAa M oTiabpixa. IlosToMy Kaxaple yac WM JBa ClIeAyeT AelaTh
nepepelB Ha 10-15 mMuHyT. BbIXOAHBIE JHM JIydllle HOCBSTUTH AKTUBHOMY OTIBIXY, 3aHSATHSIM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3AyXe U T.J. [laxke NmepeKknoyeHue ¢ OIHOro BUAa YMCTBEHHOU
paboThl Ha APYTON MOXKET CIY>KUTh AKTUBHBIM OT/IBIXOM.

CrTyneHT JAOJDKeH IOMHMTh, 4YTO B IIpolecce OOydeHUs BaXHEUIIYI0 pojb Hrpaer
camocrosTeNnbHas padota ¢ KHUro. HayunThcs paboTaTh ¢ KHUTON — BaskHEHIIasl 3a/1a4a CTyACHTA.
be3 sToro HaBblka OyeT Upe3BBIYAHHO TPYAHO H3ydaTh IPOrPaMMHBII MaTepuall, U MHOI'O BpEMEHU
OyIeT MoTpayeHO HepanuoHambHO. PaboTa ¢ KHUIOW CKJIaIbIBaeTcs W3 yMEHMs M0100paTh
HEOOXO/IMMBbIE KHUIH, Pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BBIOpaTh TIJIaBHOE, YCBOUTH U
INPUMEHUTD Ha MPAKTHUKE.

1. @DoH/] OLIEHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI U OLlECHUBAHMS Pe3yJbTATOB 00y4eHuUs!

[TpomexxyTounas arTectanust 00ydaronuxcs B (GopMe dK3aMeHa MPOBOJAUTCS 110 pe3yIbTaTaM
BBITIOJIHEHHUS] BCEX BUJIOB Y4eOHOH pPabOThl, MPEJYyCMOTPEHHBIX Y4YEOHBIM IJIAHOM MO JAHHOH
JUCIHUIIIINHE (MOJIy.]'IIO), IIPpU 3TOM YUHUTBIBAIOTCA PE3YJbTAThl TCKYIIETO KOHTPOJIA YCIICBAEMOCTHU B
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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TedeHue cemecTtpa. OIeHKa CTeNeHH TOCTHKEHHS OOYydYaloUMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB
0o0y4yeHUs1 MO JUCUUIUIMHE (MOAYJI0) MPOBOAMUTCS IMpENojaaBaTesieM, BEAYIIMM 3aHATHUS TI0
JTUCIUILIMHE (MOIYJII0) METOJIOM 3KCIepTHOM olleHKU. [1o uToram npomexyTouyHO! aTTecTallu 1o
JUCLHUILIMHE (MOJIYJII0) BBICTABIISIETCS OLEHKA «OTIUYHO», «XOPOLIOY, «yAOBIETBOPUTEIHHOY WIH

«HCYOOBJICTBOPHUTCIILHO.

K npomexxyTouHOl aTTecTanuu JOMYyCKAIOTCS TOJIbKO CTYACHTHI, BHITOJIHUBIINE BCE BHUJIbI
yueOHOI paboThl, MpeayCMOTpEeHHBIE paboueil mporpaMmmoii o aucuuiuinie «Koncrtpyuposanue u
pacyer 3JIEMEHTOB 00OPY0BaHUS OTPACIIH»

Bun pa6otsr dopMa OTUETHOCTHU U TEKYLIETO KOHTPOJIS
[IpakTuueckue OdopmneHHbie OTYEThI (>kypHau) MPaKTUYECKHUX pabor,
paboThI MPEAYCMOTPEHHBIX padodeil MmporpaMMoil HUCHUIUIMHBI C OTMETKOMN

IpenojaBaTesns «yIOBJIETBOPUTEIHHO/XOPOIIO/OTIINYHOY, eciu
BBIIIOJIHEHBI U O(pOPMIIEHBI BcE PaOOTHI.

Tect

Onenka mpenogaBaTens «yI0BI€TBOPUTEILHO/XOPOIIO/OTIUYHOY, €CIH
pe3ynbTaT TeCTUPOBaHUS M0 IiKaie (MyHKT 7.2.3) cocraBmusieT 6oiee 41
%.

KypcoBoii nmpoexr

Pabora crynenTa, BKIIOUaonias aHAIMTHYECKYT0, TPadUIecKyro ’
pacueTHYI0 4acTH, U NpPEACTaBIAOMAs co00i 3aKOHYEHHOE PELICHHE
MOCTaBJICHHOMN 3aa4u B paMKax H3yqaeM0171 JUCITUITIINHBI

1.1 xaja u KPUTEepUM OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHU

7.2.1 IIkaja onleHUBAHUS MPAKTUYECKUX padoT

Ixkama oneHUBaHUA

Onucanue

HeynosnersopurensHo

He BblnosHeHbl TpeOOBaHMSI K HANMCAHUIO U 3alUTE MPAKTHUYECKON
paboThl: HEMpPaBUIBHO OoopMiIeHa paboTa, HENPABUIBHO MOACYUTAHBI
3Ha4YeHHs1, He C(HOPMYJIHUPOBAH BHIBOJI.

Y 10BIETBOPUTEIBEHO

BrinonHeHs! He Bce TpeOOBAaHUS K HAITMCAHUIO U 3aIUTE MPaKTUYECKON
paOoThl:  HempaBWJIbHO  odopmieHa  paboTa,  HEMPABUIIBHO
c(OopMyJIHpPOBaH BbIBOJI, HO MPABUJIBHO MOJICYMTAHBI 3HAUEHHUS.

Xopowo

BeinmonHeHnsl Bce TpeOoBaHMs, HO € HeIOYETaMU: HE3HAUUTENIbHBIE
omnOku B odopmieHNH pabOThl, HETOYHOCTH B (HOPMYIHpPOBKE
BbIBOJIOB. [IpaBUIbHO NTOICUMTAHBI 3HAYECHHUS.

OTIu4HO

BrmmosHeHBI Bce Tpe6OBaHI/I$[ K HaAIllMCaHUIO M 3alIUTe HpaKTquCKOﬁ
paboThl: BEpPHO TMOJCYMUTAHBI 3HAYCHHS, C(HOPMYITUPOBaH BBIBOJ,
coOroieHbl TpeOoBaHUsI K 0hOPMIIEHUIO.

7.2.2 lIkajia KypcoBOro npoeKkTa

Ixkama oneHuBanusa

Ormnucanue

HeynosnersopurenbHo

He BBIOTHHI MTPOEKT B MOJIHOM 00bEMe, HE 3HAET 3HAYUTEIILHON YacTH
IPOrPaMMHOTO  MaTepHalia, JONYyCKaeT CepbE3HbIC ONIMOKH, C

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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00IbIINMU 3aTpyAHEHUSMU MIPUHUMAET MIPaKTUYECKHE
KOHCTPYKTUBHBIE PELICHHUS.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BbInomHUI MPOEKT B MOJHOM 00BbEME, HO OCBOMJI TOJIBKO OCHOBHOM
MaTepuail MpOrpaMMbl, JOIYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO
MpaBWIbHbIE (DOPMYIHPOBKHU, HCIBITHIBAET 3aTPyAHEHUS B MPHUHITUU
IIPAKTUYECKUX KOHCTPYKTUBHBIX PELICHUI.

Xoporio

BbInomHun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET MPOTrpaMMHBIN
MaTepuai, I'paMOTHO M IO CYLIECTBY €ro M3Jaraer, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, BiajaeeT
HEOOXOMUMBIMH ~ YMEHUSIMH W HaBBIKAMH [P TPHUHITUU
KOHCTPYKTUBHBIX PEIICHUM.

OTJIINYHO

BbInonHm npoexT B MojiHOM 00beMe, IITyOOKO U IIPOYHO OCBOMII BECh
MaTepHual MporpaMmbl 00y4YeHHs, HCUEPIBIBAIONIE, OCIEI0BATENBHO,
IrPaMOTHO U JIOTUYECKH CTPOMHO €ro H3JjlaracT, He 3aTpyIHAETCS ¢
OTBETOM IIPY U3MEHEHUU 3a]JaHMs], IPAaBHIILHO 0OOCHOBBIBAET IPUHSTHIC
KOHCTPYKTUBHBIE PEILICHHUS.

7.2.3 lllkaj1a oLleHUBAHUSA TECTA
PesyanaT TGCTI/IpOBaHI/IH OILICHUBACTCA 110 HpOHGHTHOfI IKaJIC OOCHKU.

Orenka KomgecTBo npaBuIbHBIX OTBETOB
OTiIn4HO ot 81% mo 100%
Xopo1io ot 61% no 80%
Y 10BIETBOPUTETHHO ot 41% no 60%
HeynosnerBopurensHo 40% m MeHee PaBIIbHBIX OTBETOB

7.2  OueHoYHBbIE CpeCTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 IIpumepsbl TecTOBLIX BONPOCOB M0 AucuumniuHe «KoHcrpyupoBanue u pacuer
3J1IEMEHTOB 000PY/10BaHUS OTPACIID)

1. VkaxuTe npaBuiIbHBIN HOPSAOK MPOBEIECHUS PACUETOB IIPHU MPOESKTUPOBAHUHN 000PYIOBaHMUS:
1) KOHCTPYKTOPCKUI pacueT [ ] TeXHOIOru4Yeckuii pacyer [ ruipaBaIudeckuil pacuer [
IIPOYHOCTHOM pacyer;

2) TEXHOJIOTMUYECKUI pacueT [] KOHCTPYKTOPCKHU pacuer [ | MpoYHOCTHOH pacuet [
TUAPABIMYECKUM pacyer;

3) TexHONOrUYeCcKHii pacyer [ rupaBIu4ecKuii pacueT [ MpoYHOCTHOU pacyer [
KOHCTPYKTOPCKHUH pacuer;

4) ruapaBIMUECKUil pacueT ] KOHCTPYKTOPCKHUI pacyeT [ TeXHOJIOTH4ecKuid pacyer !
MIPOYHOCTHOM pacyer;

2. CniocoOHOCTH amnrmapara COnpoTHBIATHCS JehopMaIUsiM — 3TO

1) npouHOCTB;

2) yCTOMYHUBOCTB;

3) KECTKOCTb;

4) repMETUYHOCTb.
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3. MakcumanbHBIE pa3Mephl anmnapara, JomycKaeMble NIl IEPEBO3KH TI0 YKEJIE3HOM Jopore 0e3
COTJIaCOBAHUs C aJMUHUCTpaLEN

1)2,2 wm;

2)3,2 m;

3)4,2 m;

4)5,2 m.

4. N36pITOuHOE 1aBIIeHKE Cpeibl B anmapate rnpu temneparype 20°C (6e3 yuera
THJIPOCTATUYECKOTO JIABJICHUS CPEIbI) — ATO

1) ycioBHOE naBieHUE;

2) pac4eTHOE JaBIICHHE;

3) npoOHOE AaBlIeHUE;

4) pabouee qaBJICHUE.

5. Ilpu KOHCTPYUPOBAHUU JIUTOM anmapaTypbl BHyTPEHHUE MEPETOPOIKU JTOJKHBI ObITh TOHBIIIE
Harpy>KeHHBIX CTCHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. [Tpu KOHCTPYHUPOBAHUH JIUTOH aIapaTypbl HE pEKOMEHIYETCS OTJIMBATh JISTAINA U3 YyTyHA
TOJIIUHON OoJiee

1) 40-50 mm;

2) 50-60 mm;

3) 60-70 mm;

4) 70-80 mm.

7. UTo siBNsETCS LIEIbI0 TEXHOJIOTHYECKOT0 pacueTa?
1) onpenenexye TUAPaBINIECKOTO CONPOTHBIICHHS aNIapaTa;
2) ompeJienieHUEe OCHOBHOTO pa3Mepa arnmnapaTa;
3) onpezaeneHue NPOYHOCTHBIX pa3MEpOB almnapara;
4) omnpenienieHue KOHCTPYKTUBHBIX Pa3MepOB anrmapara.

8. YKaxkuTe MpaBUIIbHBIIN MOPSAIOK pa3pabOTKU KOHCTPYKTOPCKOW JOKYMEHTAIMH:
1) TexHuueckoe 3a1anue [ | TeXHUYECKOoe NPeIoKeHUE [ | 3CKU3HBIN MPOEKT [ | TEXHUYECKHM
IIPOEKT;
2) 3CKU3HBIN NPOEKT [ | TEXHUUECKOE 3aJaHNe [ | TEXHUYECKHM MPOEKT || TEXHUYECKOE
NPEIIOKEHUE;
3) TexHHUYecKoe 3a/laHue || SCKU3HBIN MPOEKT [ | TEXHUUECKUN MPOEKT [ | TEXHUYECKoe
MIPEIIOKEHUE;
4) 5CKU3HBIN TMPOCKT [ | TEXHUYECKOE MPEIJIOKEHNE | | TEXHUYECKOE 3aaHue [ | TEeXHUUECKHI
IIPOEKT;

9. YKa)KI/ITe, 10 KaKOM 3aBUCHUMOCTHU OMpCACIIACTCA HpO6HOC AaBJICHUC IJId BCEX COCYIOB, 3a
HUCKIIIOYCHUEM JIUTBIX
20
[5]

Py =20-p-—=
1. ’ [5] ;
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[6 20
=125-p- 24
2. pnp p [6], ’
[5]2()
=15-p- 21
s T
[6]2()
=1,75-
4. pﬂj’] p[5].t

10. VYxaxure IMPAaBUJIbHYIO 3aBUCUMOCTD IJIs1 OIIPEACTICHUSA HCIIOJIHUTEILHOMN TOJIIHHBI CTCHKU S
QJICMCHTA COCyda UJIM alIiapara

. S=28,-C.
5 S=S.+C.
3 S<S8,-C.
4 S<S,+C.

11. Vkaxwure, Kakre 000JI0YKH OTHOCSITCS K TOHKOCTEHHBIM

D
ZH 50,05
1. D :
21204
2. D :
D
ZH <005
3. D :
Du <04
4. D

12. YKa)KI/ITe, KaK COOTHOCATCA MCPUANOHAJIBHBIC U TAHICHIIUAJIBHBIC HAIIPSKCHUA B
TOHKOCTEHHOM HHHHHHPHHCCKOﬁ 060.)'[0‘11(6, HanymeHHOﬁ BHYTPCHHHUM J1aBJICHHEM

1. Op =0,

o 6,=26,.

5 8,=055,
s 8.=156,.

13. VkaxuTe NpaBUIbHYIO 3aBUCUMOCTD Il ONPEAEIIEHUS TOJIIIMHBI CTEHKU LIUIMHIPUYECKON
o0eyaiiku, Harpy>k€HHON BHYTPEHHHUM JIaBJICHHEM

S:£+C
D
§s=—7> +C
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§=2PD
4. Blo-p .
14. Ykaxure, Kakoe U3 IPUBEICHHBIX YPABHEHUH, ABJISIETCA ypaBHEeHUEM Jlamiaca
On O _ P
1. Pu P Sk,
Pu  Pi_ P
2 o6, 0, S :
6, 80 _Sa
3 Pw Pr P -
Pu  Pr _ Sk

4 o6, o0, p.

15. Vkaxure, 1o Kakoil 3aBUCMOCTH OIIPENIEISIETCS I0IyCKaeMOoe BHYTpEHHee 30bITOUHOE
JIaBJICHUE U1 LUIMHIPUUECKON oOedaiiku

[ ]_ 2[5](pp(s—c)
1. pI= R+0,5(S—C);
(o] 2[5}, (s —c)

o D05 o).

[p]— 2[6](pp(s—c)

3. D+(s—c) ;
[p)- 2000
4 (s—c) :

16. VYxkaxuTte, Kak ONpeneseTcsl pacueTHOE JaBJICHHE MPHU OMpeIeJICHUH TOMIINHBI CTEHKU
amnmapara ¢ pyOalkoii, eciu B anmnapare BakyyM, a B pyoOaiike n30bITOYHOE 1aBJICHHE
1 p = pB - pu;rﬁ .
. )

2. p:pzmﬁ;
3. p:pb';
4. P:PB+P”35;

17.  VYkaxwute, 10 KAKOMY YPaBHEHHUIO OMPEACISIETCS JOMYCKAEMOE JaBICHUE IS
WIMHIPUYECKO oOedaliku, paboTaroIieii o1 Hapy KHbIM J1aBIIEHUEM

1 pl=max{p],;[pl; |
],
[p]= ———
1+[[p]” Jz
) [p],
3 [pl=[p], +[pl:.
(0] [p], +[p];
2

)
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18. Ykaxure, M0 KaKOMY YPAaBHEHHIO CJIEIyET IPOBEPSATh Ha YCTOMUMUBOCTD LIMJIMHIPUUECKUE
obeuaiiku, paboTaroIINE 10T COBMECTHBIM JICHCTBHEM CHIIOBBIX (haKTOPOB

pLF LM (0
. Wl IF] ] el) T
P F M 2:1
o [T ) o)) T
P F M _(0)_,
s Lol [F] [M] o)) .
PoFE M (0

4 ol [F] ] (2]

19. Vkaxnre, kakas IpUUMHA HE IPUBOJUT K BOSHUKHOBEHHUIO KPAEBbIX CHJI U MOMEHTOB
1. Pe3skoe u3MeHEHHUE B MEPUIMOHAIIEHOM HAIPaBJICHHUH CHIIOBOTO I (PU3UIECKOTO
IapaMmerpa;
2. Hanuune mukiamyeckol Harpy3Kku ACWCTBYIOINICH Ha armapar;
3. Pa3Has )KecTKOCTb COEMHAEMBIX JleTalell;
4. ComnpsixeHue 3JeMEHTOB 00edaek Mo/ yIJioM;

20. Ykaxwure, KaKoe KOHCTPYKTHBHOE PEIICHUE TIO3BOJISET H30CKaTh BOSHUKHOBEHUS KPACBBIX
CHJI U MOMCHTOB
1) YcranoBka KoJiell )K€CTKOCTH B MECTE COSAMHEHUS DJIEMEHTOB;
2) IlpaBuibHas MOATOTOBKA KPOMOK DJIEMEHTOB IPHU CBAPKE;
3) ObGecneuenue OONBIION TOJNIIUHBI CTECHKA MEHEE TMPOYHOTO JIEMEHTA;
4) IlnaBHOE compsHKEHUE KPaeB dJIEMEHTOB;

21. Vkaxwure, Kakoe JHUIE HE TOMYCKAeTCsl UCTIOIb30BaTh MPU N30BITOYHOM JIaBlIeHUH Oolee
0,07 MIla
1. Konngeckoe 0TOOpTOBaHHOE;
2 .DIIANTAYECKOE;
3.ITimockoe;
4.Cepuueckoe HEOTOOPTOBAHHOE;

22. YKaxure, IpH pacueTe Ha OJIMHAKOBOE BHYTPEHHEE N30bITOYHOE JaBJIEHUE, TONINHA
KaKoro JHUIIA OyeT HauMeHbIeH

1. Ilmockoro;

2. DIIUNTHYECKOTO;

3. Tlonychepuueckoro;

4. Topochepuueckoro;

23. Ykaxure MMPaBUJIbHYIO 3aBUCUMOCTD AJId OIMPCACIICHUS JOITYCKACMOI'0 JaBJICHUS JIJIS1
OJINTUIITUYCCKOr0 JHUIA, HArpy>KCHHOI0O BHYTPCHHUM H30BITOYHBIM JaBJICHHUEM

[ - 2s—o)f5lp
R+0,5(s—c) .
_2s—o)[kp

2. [p]_ R‘F(S*C)
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[p]-= (s—o)5)p

3 B 2R+0,5(s—c);
_ (s—o)lsk
4 [p]_2R+(s—c);

24. Ykaxure, KAKOMY YCJIOBHIO JOJIKHO YJIOBJIETBOPATh PACCTOSTHUE OT Kpasi THUILA J0
OTBEPCTHS

1 1=0,05Dn.
2 120,1Du,
3. 120,15Dn,
4,1202Dn.

25. Vkaxure MMPaBUJIbHYIO 3aBUCUMOCTD IJId OIPCACIICHUS TOJIIHWHBI CTCHKH KOHHUYECKOI'O
JHUIIA, pa60Tanmero II0Jl BHYTPECHHUM U30BITOYHBIM JaBJICHHUEM

S, = pD, 1 +c
1 ¢ 2qop[5]—p sina ,

S, = PD, . +c
5 2qop[5]—p cosa :

S, = pD; . ! +c

S, = pD. 1 +c
4 2@p[6]—p ctga

26. YkaxuTe KOHCTPYKLHUIO IUIOCKOTO JHUIIA, ATl KOTOpoi koagduuueHT K (yuutbiBaromuit
KOHCTPYKIIMIO JHHUIIA U CIIOCO0 COeTMHEHHS ero ¢ 00evaiikoil) OyeT HanMeHBIINM

vong |, L
5 _-::_ n E
1) 2) 3) 4)
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S=KK,D |2 +c
K, [5k

27. Yto yuutsiBaeT Kod(hHUiueHT B 3aBUCHMOCTH JUTSI OTIPEICIICHUS
TOJILIMHBI TUIOCKOTO MPUBAPHOTO JHUINA?

1. Crioco6 coenviHeHUs THUIIA ¢ 00eUalKOii;

2. KoHCTpyKIMIO THUIIIA;

3. Ocnabnenue qHUILA OTBEPCTUEM;

4. Hanuuue yKperistouX 3JIE€MEHTOB;

28. Kak OyIyT COOTHOCUTBCSI Pacu€THBIE TOJIIIMHBI IJTIOCKOTO MTPUBAPHOTO JTHMINA ITPU
HATrpYy’>KEHUU €r0 BHYTPCHHUM M30BITOYHBIM JIaBIICHUEM M HAPYKHBIM JaBICHUECM
1. Byner Gombliie Ipu HArpy>KEHUH €r0 BHYTPEHHUM U30BITOYHBIM JIaBJICHUEM;
2. Byger Gonbliie pu HATPYKEHUH €T0 HAPYKHBIM JIaBIICHUEM;
3. ByayT oquHaKoBbI;
4. MOHO ONPEJEUTh TOIBKO PACUETHBIM ITyTEM;

29. Ykaxure, A1 KaKOro TUIA JIHUL, Harpy>KEHHbBIX HApyKHBIM JaBJICHUEM,
OPUEHTHPOBOYHAS TOJILIMHA CTEHKH MOKET OBITh OIPEIEeICHA MO CIEAYIOLIEeH 3aBUCUMOCTH

[Tonrycdepuueckoro;
DIIUNTHYECKOTO;
Topocdepudeckoro;

Jlnst Bcex Tpex BBIICHIEPEUUCICHHBIX;

AN

30. Vkaxure MMPaBUJIBHYIO 3aBUCUMOCTD AJI OIIPEACIICHUS JOITYCKAaCMOI'0 JaBJICHUS U3
yCJI0BUA yCTOﬁqHBOCTH B ITpeaciiax ynpyroctu KOHM4CCKOTo JHUIIA, HArPY>KECHHOT'O
HApYy’KHbBIM NaBJICHUCM

(] - 2[5k, (s—c)
Ple = D

+(s—0¢)
1. cos o :
[p]L - KK D [ }pp-
_208-10°£ D[100(s—¢c)]”
3 lp). = n,B, i [ D }

26-10°E[100(s—c) |
K.R

[p]L =

l-‘

31. Ykaxure, Kakoi crioco0 MpuBapku naTpyOKa ITylepa K napycy ammapara 00ecredur
MUHUMAJIbHYIO KOHIIEHTPAIIUIO HAIIPSKEHU N
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=l ==

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

32. Ykaxkute OpueHTHPOBOYHOE 3HAUEHUE CKOPOCTU Ta3a, IPUHUMAEMOH MpH ONpeaeIeHUN
BHYTPEHHETO JUaMeTpa MITyIepa

. m=0,1—0,5«%;
) m=1—3-’”/c;
©=10-30%/"

4: ©=30-507/

33. YkaxuTe NpaBUIIbHYIO 3aBUCUMOCTD JJIsl OIIpEIeNIEHHs] BHYTPEHHETO JUaMeTpa narpyoka
HITyLIepa, €Cliu pacxon cpeasl Q 3aaH B Kr/4ac, a JMHEHHasi CKOPOCTh Cpe/ibl B MATPyOKe B

M/c
i= ¢
1. o
_ 40
2 7w - 3600
d= 40

- p,,

3. ;
d = 0
" nwp,, -3600 ;

34. Yxaxure, KakoMy YCIIOBHIO B COOTBETCTBUHU C TpeOoBaHUsAMU PocTexHan3opa a0ikeH
YIOBJIETBOPATH IHAMETP CMOTPOBOTO OKHA B ammapare auametpom J[ < 800 M.,
paGotatouum nipu fgasneHuu ceoime 0,07 Mlla.

1. d=80mwm;

2. d=120mwm;
3. d<=80ym;
4. d=120mwm;

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
HUcn.: T.C. Jleyxuna
W] 2098248



23

35. Ykaxure, anmapaTsl KaKoTo AuameTpa, padoraromue npu aasieHuu ceime 0,07 Mlla, B
COOTBCTCTBHUHU C Tpe6OBaHI/I$IMI/I POCTCXH&IBOpa JOJI’KHBI UMCEThH JIFOKHN

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

36. YkaxuTe, Kakol OCHOBHOM MPUHIIUIT 3aJ105KEH B PacUeT YKPEIJICHUS] OTBEPCTUIA

1. PacuerHas TONIIMHA YKPEIUISIOMIUX 3JIEMEHTOB JJOJDKHBI OBITH OOJIBIIE HITH paBHA
pacueTHOM TOJNIIMHBI CTEHKHU 3JIEMEHTA B 30HE YKPEIIJICHUS;

2. JlnameTp yKpeIuIsSomuX SJIE€MEHTOB JI0JKEH OBITh O0JbINe JHAMETPa OTBEPCTHS,

3. CymmapHas pacueTHasl IJIOIAAb CEYCHHS YKPEIUISIOIINX JIEMEHTOB B 30HE
YKpETUIeHHUs JOKHA OBITH OOJIBINE MIIM PaBHA PACUETHOM IJIOMIAAH BRIPE3aHHOTO
CCUCHUS;

4. Pacuet yKperieHHsl OTBEPCTUN OCYIIECTBIISCTCS HAa OCHOBE BCEX TPEX
BBIIICTIEPEYUCIICHHBIX TPUHIIUIIAX;

37. Ykaxkute NpaBUIbHYIO 3aBUCUMOCTD JUIsl OIIPEIEIICHUS PACUETHOTO JUaMeTpa
OJINHOYHOI'O OTBEPCTHSI, HE TPEOYIOIIEro YKPEIJICHUs

S—=C
d, =2 ~08 D, (s—¢)

J

1. R :

21 27€ 038

R
Il

QU
=
Il
=}
[
|
—_
=
—_
=}
|
o
~—

- D
d, =215 1|2
a. SeJSTC

38. VkaxuTe, KAKOMY YCIOBHIO IOJIKHA COOTBETCTBOBATH NIMPHUHA HAKJIAIHOTO KOJIbLA IIPU
YKPEIJIEHUN OTBEPCTHM
1. JlomxHa ObITH OOJIBIIE PACUETHON IIMPHUHBI 30HBI YKPEIUICHUS;
2. JlomwkHa OBITH MEHBIIIE PACYETHON IIMPUHBI 30HBI YKPETIIICHHUS;
3. JlomxHa OBbITh 6OJIbIIE PACYETHOTO TUAMETPA YKPEIUISIEMOTO OTBEPCTHS;
4. JlomkHa ObITh MEHBIIE PACYETHOTO AUAMETPA YKPEIUIIEMOIO OTBEPCTHSI.

39. Vkaxure, 10 KaKUM IapaMeTpam BbIOMPAIOT CTaHAapPTU30BaHHbBIE (PIIaHIIBI
1. Tlo pacueTHOMY JaBJIEHMIO U pacu€THOMY JAHAMETPy almapara;
2. Tlo ycnoBHOMY AaBIEHHIO U PACUETHON TOJIIMHE (prIaHIa;
3. Tlo pacueTHOMY JHaBICHHIO U PACUETHOU TEMIIEpAType;
4. Tlo ycroBHOMY JaBJIEHHUIO U YCIOBHOMY JMAaMETpPy ammapara.

40. YkaxuTe, Iph KaKUX YCIOBUSAX B KAUeCTBE KPEMEKHBIX AIEMEHTOB ()JIaHIIEBBIX
COCTMHEHUH JIOMTyCKAETCS UCTIOIB30BaTh OOJITHI

1, »=0.6Mlla <200°C -
2. P=16Mlla <250°C.
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3. p=4Mlla 1 <300"C.
4 P=064MIla +<350°C

41. YkaxuTe, Ha KaKOM pUCYHKEe N300pakeHa KOHCTPYKLHUA (hiaHIa MPUBAPHOTO BCTHIK

~J ’*

a) 0) g)
1. a) 2.0) 3.8) 4.a)uo)

42. Ykaxwure, IpU KaKUX JABJICHUSX JIOIYCKACTCS UCIIOIB30BaTh TUIOCKHE TPUBAPHBIC
(haH1bI
17 <0,3Mlla

2 p, <0,6MIla .

3 p, < 1,6 Mlla .

4 Py <6,4Mlla

43. Vxaxwute, Kakas ¢opMa MPUBATIOYHON MOBEPXHOCTHU (DIIAHIIEB JTOJDKHA
MCIIONIF30BAThCS B ammapaTtax, padoTalIIKX MO BAKyyMOM, U B anmaparax co
B3PBIBOOTIACHBIMH WJIM TOKCUYHBIMH CPEJICTBAMU
1. IIun-masz;

2. Ilmockas;
3. Tlom KpyrIyro WiH BOCBMUYTOJIEHYIO TTPOKIIAIKY;
4. BeIcTyn — BaguHa.

44. YxaxuTte, Kakue IPOKJIAIKU UCIIONB3YIOTCS Ul YIIJIOTHUTEIBHOMN MOBEPXHOCTH MO KPYTIYIO
WJIA BOCBMUYTOJIFHYIO TIPOKITAIKY

1. Hewmeramnuueckue;

2. AcOoMeTaaIndecKue;

3. KomOunupoBaHHsle;

4. Meramiueckue.

45. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTb JJISl OTIPE/IETICHUS peaklU MPOKIAAKU B pabounx
YCJIOBHUSX
1 R,=0785D%-P.
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2 R,=y-n-f; 'Eﬁ(a(ptr]) *aara);
R =2nD, -b,-m-p.
Rn :EDcn 'b(] g .

3.
4.

46. VYkaxuTe NpaBUIbHYIO 3aBUCUMOCTD I YCIOBUS IPOYHOCTH OONTOB (PIIaHIIEBOTO

COCINHCHUA
Pm < [5]20; Riz < [S]r
1. n-j. n'fﬁ :
P,

w P
71 Sqoa—o, 62 S(p5!
2. n-f; [ ] n-fs [ ]

Fy-n-f; < [5]20;})62 n-Fy < [6]I .
Fy-n-f; S¢[5]20;Pm n-F; gqg[f}]'.

47. YKaxuTe IPaBUIbHYIO 3aBUCHMOCTb JUIS IPOBEPKH HATIPSHKCHHI B CeUeHHH !

(1)J1aHua 110 I'ICTBepTOI‘/’I THUIIOTC3C HpO‘IHOCTI/I
2 2
V8.2 +8,. -6, <[5].
. b

1
, V26,2 +28,° -8,8, <[5],.
2 2
O o (1s]
3. 0,04 ;
o, +9,

- = [5]1

4, V%

48. B K0OXyX0oTpyOHOM TEMI000MEHHHUKE KECTKOM KOHCTPYKIIMU TeMIIEpaTypa Kopiyca
BhILIE TeMmepaTypbl TpyO. Kakue HanpshkeHus OyayT eiicTBOBaTh B TpyOax

TEIUIO0OMEHHHKA
1. Uzruba;
2. Cpe3a;
3. Cxarus;

4. Pactsxenud;

49. Ilpu yBenu4eHUHU AJIUHBI TPYO B KOKYXOTPYOHOM TEMIIOOOMEHHHUKE KECTKON
KOHCTPYKIIMU BEJIMYNHA TEMIIEPATYPHOTO YCHIINS
1. YBenuuurcs;
2. YMEHBIINTCS;
3. He m3menwnTcs;
4. BO3MOXHO OIIPEJENNUTD TOJIBKO PaCYETOM.

50. VYkaxuTe, Kakoe ypaBHEHHE CBS3BIBAET TEMIIEpATypPHbIC YCUITUS U Y/UIMHEHUS TPYO
B TETJTOOOMEHHHKE
1. VYpasuenwue Jlamnaca;
2. VYpasuenue ['yka;
3. VYpaBHeHnue Mu3seca;
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4. VYpasuenue Jlame.

51. YkaxuTe NpaBUIbHYIO 3aBUCMOCTb JUISI OTIPENICIICHUS TEMIIEPATYPHBIX YCUJIHHA B
KOXYXOTPYyOHOM TEIJIO0OMEHHHKE JKECTKON KOHCTPYKIIHH

oAt — oAl

1 " E,F, +E.F, :
0 = o AL o AL,
2 " E.F,+E.F, :
oAt —a Aty
Q(‘ - 1 . 1
3. E.F, E.F, ,
a AL o AL
Qr - 1 N 1
4 E.F, E.F,

52. B K0)XyXOTpyOHOM TEILIOOOMEHHHKE JKECTKON KOHCTPYKITMH CyMMapHas TUIOIIa1b
cedeHus TpyO Oouiblie momaan cedeHus kopmyca. I’ ne OyayT 6onbiie
TEMIIEPATYPHBIC HATIPSKCHHUS?

1. B 1pyo0ax;

2. B kopmyce;

3. BynyT oguHaKoBBI;

4. B03MOXHO OIPEACTUTHh TOJIBKO PacueTOM

53. VkaxuTte, Kakas U3 IPEAIO0JaraéMbIX Mep HE O3BOJUT YMEHBUIUTD

TeMIepaTypHbIe HANPSHKEHHUS B KOKYXOTPYOHOM TEIII000MEHHHKE

1. Pasmemienue Ha 1ehOpMUPYEMOM YUaCTKE YKPEIUISIONIETO HIEMEHTA;
2. Pa3menienue Ha geopMHUpyeMOM yyacTKe T'MOKOro 3J1€MEHTa;

3. OobecnieueHne CBOOOIHOTO yTUHEHUS 1e(DOPMHPYEMOTO IJIEMEHTA;
4. 3ameHna TpyOHoOro myuka Ha U- oOpa3Hble TpYyOBI.

54. Vxkaxwure, Kakoi criocod ciemyeT UCIOIb30BaTh I KPEIUIeHHUs YyTYHHBIX TPYO B
YYT'YHHBIX TPYOHBIX perieTKax

PaszBanboBka;
Pa3BanboBka B KaHaBKax;
ITaiika;

3auekaHka.

el el

55.  Ykaxure npaBWIbHYIO 3aBUCUMOCTb I IPOBEPKU IPOYHOCTHU Pa3BaJIbIIOBKH
TpyO B TpyOHBIX pelieTKax

o
L nd (6-0)07 g

T =&S [1'
2 n-md, b
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= Or <
A c<la
g= O <[q]
4 n'ﬂ.'d”

56. VYkaxwuTte, Kakol croco0d COeTMHEHHS TPYO ¢ TPyOHOU pPelIeTKor o0ecrneynBaeT
HanOOJIBIIYIO IPOYHOCTh
1. Pa3BanblioBKa;
2. Csapka;
3. [Ilaiika;
4. 3ayekaHka.

57. VYkaxute, KAKOE MUHUMAJIBHOE YHUCJIO CEAJIOBBIX OIIOP MOKET OBITh P YCTaHOBKE
TOPU30HTAJIBHOIO anmapara

1. Onna;

2. lBe;

3. Tpum

4. Yertnipe.

58.  VYkaxurte, ¢ KaKOM LEJIbIO OJIHA U3 OIIOP TOPU30HTAIBHOIO aIIapara,
YCTaHOBJICHHOT'O Ha CEJJIOBBIX OIOPAaX, BHIITOIHACTCS IOABUKHON
1. VYmeHblueHHE HaNpsHKEHUH B OOPHOM MJIUTE;
2. YMCHbIIICHUE HAMPSHKCHUH B KOPITyCe amnmapara;
3. VYMeHbllIeHHE HaNpsOHKEHUH cpe3a B OIOpE;
4. VYMeHbllIeHUE HANPSYKEHUI CKaTHS B OIOPE.

59. YKa)KI/ITe, KaKO€ MUHUMAJIbHOC YHCJIO OIMOPHBIX JIAIl MOXKET OBITH MCITOJIE30BAHO JJIA
YCTAaHOBKH BCPTUKAJIBHBIX aIllIapaTOB

1. Jge;

2. Tpu;

3. Uersipe;
4. TIllects.

60. VYkaxure, C KaKOi LIEJBIO IPU YCTAHOBKE BEPTUKAIBbHBIX ANNIapaToB Ha OMOPHBIX
Jlarax NpUMEHSI0TCS HAKJIAIHbIE JIMCTBI
1. VYMmeHbleHHE HaNpsHKEHUH B CTEHKE armapara;
2. YMeHbIICHHE HANpSHKEHUH B ONIOPHBIX JIamax;
3. YMeHblIEHHE TEPMUUECKUX HAPSHKEHUH TpU MPUBApKe OMOPHBIX JIall U KOPIyCy
ammapara;
4. YMeHbllleHHE HAPSHKEHUN B PyHIaMEHTAaX.

61. YkaxuTe, Kakie BECOBBIC HArpy3KH HEOOXOIUMO YUYUTHIBATH TIPH pacyeTe Orop
KOJIOHHBIX anmnapaToB

Bec k010HHBI B pabo4nX yCIOBUSIX;

MakcumanbHBIM BEC KOJIOHBI IPU TUAPOUCIIBITAHUSX;

MuyHUMaITBHBIN BEC KOJIOHHBI B YCIIOBUSIX MOHTAXa;

Bce BrllIEnIEpeYnCIICHHBIE CITyYau.

el oA
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62. VYKaXuTe MaKCUMAJIbHYIO BBICOTY y4acTKa, Ha KOTOPbIE JEIUTCA KOJIOHKA MPU
oTpeieIeHUH U3rHOaroIero MOMEHTa BETPOBOM HArPy3KU

1. h<5m:

2. h=10m:
3. h=15m:
4. h<20m.

63. IIpu pacyeTax KOJIOHHBIX allapaToB HA BO3ECHCTBHE BETPOBON HArpy3Ku, CTEHKY
KOJIOHHOTO arlnapara IpoBepsIoT Ha:
1.ITpo4HOCTH U KECTKOCTb;
2.YCTOMYMBOCTh U KECTKOCTD;
3.IIpo4HOCTb U YCTOWYHMBOCTb;
4.Y cTOHYMBOCTb U TBEPAOCTb.

64. Ykaxurte MMPaBUJIbHYIO 3aBUCUMOCTD AJIsI OIIPEACIICHUA MEPUANOHAJIBHBIX
HaHpH)KGHI/II;'I B TOJICTOCTCHHOM HWJIMHIAPEC

_ PR, 4R,

3, 2 2
1 R, R, :
PR, R’
5, =—"—|1+—=&
2. Ru _RB r :
PR, ?
5m = 2 : 2 1- 2
3. RH _RB r :
o PR,’
4. ! RHZ*RBz.

65. Ykaxkure, Kakoi BeJIMYMHE BCET]a paBHbI paiMalibHbIE HAIIPSDKEHUS HA BHEIIHEN
CTEHKE TOJICTEHHOI'O LIWJIMHpa

1. 6,>0.

2 5,<O;
3. 9,=0.
4. 0,=0;

66. yKa)KI/ITC, IIPpU KaKUX YCJIOBHAX KOJIBLCBBIC HAIIPAKCHUA B TOJICTOCTCHHOM COCYJIC
MaKCHMAaJIbHBI 110 BEJIMYNHE

1- R = RF{H ;
2. R=R,.
R +R
R — H + 6H
3. 2

4. ITocTOSHHBI IO TOJIIUHE CTCHKU COCYJa.
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67. YKaxuTe, Kakie HapsiKEHUs] HE U3MEHSAIOTCS 110 TOJIIIMHE CTEHKU TOJICTEHHOTO

cocyJa

1. MepunruoHaiabHBbIC,

2. Kombiesrre;

3. PamuannHbIE;

4. Bce BbILIENEPEYUCIICHHBIE.

68. Ykaxure, KaKk ©3MEHAIOTCS TI0 a0COMIOTHON BEIMYMHE PaHaIbHbIE HAIPSHKEHHS 110
TOJIIMHE CTEHKH TOJICTOCTEHHOTO COCY/a

1. VBenuuuBaroTCs OT BHYTPEHHETO UAaMETPa K BHELIHEMY;
2. YMEHBIIAIOTCS OT BHYTPEHHETO AMaMeTpa K BHEIIHEMY;
3. He u3meHsI0TCS 1O TOJIIUHE CTCHKH;

4. MOXHO ONpPEeIUTh TOJBKO PACYETHOM ITyTEM.

69. Ykaxure MMPaBUJIBHYIO 3aBUCUMOCTD AJIsI YPAaBHCHUA Jlame

70.

71.

72.

= 262(0+p

_ [6k—p
2. P Sp+p .
B = [l +pY

3. sk-»r).
_([sl-pY

4. sk +p

VYkaxure MMPaBUJIbHYIO 3aBUCUMOCTD AJId OIMPEACIICHUSA TOJIIMINHBI CTCHKN
TOJICTOCTEHHOTO COCY/1a, pabOTaloIIero B 001acTH yIpyro-TIacTHIeCKIX
nedopmariuit

pD
- PZ 4c
1_5 2[5](P*p+ :

pD
s=—t—+C
. 4[5}9 - P ;

2
3 s=[]p-mp+C.
4 $=05D(B, -1)+C

B CJIydac, Korja TeMiieparypa BHYTPU TOJICTOCTCHHOI'O COCYJla BBIIIC YEM
TEMIIEpaTypa CHAPYKH €ro, TEMIEPATYPHBIEC HANIPSKEHNS HA BHYTPEHHEN CTEHKE
6,>0,

1 :
9. 5,<0;
3 0. =0.
4 6706,

VYkaxuTe, Kak OCYILECTBIsIETCS aBTO(QPETTUPOBAHHE CIUIOUTHBIX TOJICTEHHBIX
COCYy/I0B
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1. IIpenBapuTenbHBIM HarpyKe€HHUEM COCYyJla BHYyTPEHHUM J1aBJIEHUEM, BbI3BIBAIOLUM
IacTu4deckue aedopMamuy BO BHYTPEHHHUX CIIOSX COCY/a;

2. IlpeaBapuTenbHBIM Harpy>K€HUEM COCYJla BHYTPEHHUM JIaBJICHUEM, BbI3BIBAIOLIUM
TIacTU4YecKue aeopManu BO BHEIIHUX CIIOSIX COCY/Ia;

3. IlpenBapurenbHbIM HAarpeBOM COCY/JIa 10 TEMIIEPATYPhl, BHI3bIBAIOIICH
IacTuyeckue aeopManuu BO BHYTPEHHHX CIIOSIX COCY/Q;

4. TlpenBaputeabHOM HAarpeBOM COCYJa A0 TeMIEepaTyphl, BEI3bIBAIOIICH MJIACTHYECKHE
nedopMaIuu BO BHEITHHX CJIOSIX COCY/a;

73. Ykaxure, Kakasi KOHCTPYKIUS 3aTBOPa BBICOKOTO JaBJICHUS HE SIBIISETCS
CaMOYIUTOTHSIOILCHCS

1. 3arBop C MIOCKUM METAITUYECKUM 00TIOPATOPOM;

2. 3arBOp C AeTbTO00OpPa3HBIM OOTIOPATOPOM;

3. 3aTBOp C ABYXKOHYCHBIM OOTIOPATOPOM;

4. Bce BbIIIETIEPEYHCIICHHBIE 3aTBOPBI.

74. YkaxuTe, K KAKOMY CUJIOBOMY (DakTOpy MpH pacdyere Ha MPOYHOCTh
KopIryca anmapara 6apabaHHOTO THITa IPUBOJUTCS HATPy3Ka OT MacChl MaTepHaja BHyTPH
OapabaHa
1. CocpenoToueHHOMY YCUIIHIO;
2. WsrubaromeMy MOMEHTY;
3. PaBHOMepHO-pacnpeeneHHON Harpy3Ke;
4. JlaBleHHIO.

75. YKaxure, B KAKOM CEUEHUH KOpIlyca anmnapara 6apabaHHOro THMa H3rudaroIuit
MOMEHT UMEET MaKCUMAJIbHYIO BEJTHUNHY

1. B ceueHuu HaJl ONOPHBIMU POJIMKAMU;

2. B cedenun Haj yHOPHBIMH POJTHKAMU;

3. Ha xoHnue xopmnyca 6apabana;

4. B cepenune xopmyca 6apabana.

76. Kopnyc anmaparta 6apabaHHOTO TUTIa HEOOXOAMMO MPOBEPUTH HA
. IIpOYHOCTB U KECTKOCTB;
. IIpOYHOCTB ¥ yCTOWYUBOCTB;
. YCTOWYHBOCTH U KECTKOCTh;
. IIpOYHOCTB, )KECTKOCTh U YCTONYUBOCT.

A WDN B

77. 1Ipu cyMMHpOBaHHE yAJIMHEHNM, BOSHUKAIOIIMX B PE3YJIbTATE TEMIIEPATYPHBIX
nedopmanuii Kopmyca anmnapaTta 6apabaHHOro THIA, 32 HAYAJI0 OTCYETa IPUHUMAIOT
. Cepenuny kopiryca;
. Kpaii xopmyca;
. baHaxx HaJ ONOPHBIMM  POJINKAMU;
. banga)x Mexy yIOpHBIMHU pOJINKaMH.

A WOWDN B

78. Ilpu pacuere Kopiyca anmnapaTta 6apabaHHOTO THUIIA HA )KECTKOCTH C
JIOITyCKaeMbIMH BEJIMYMHAMHU CPAaBHUBAIOT

1. OtHOcuTenbHBIN Mporud Kopmyca;

2. MaxkcumanbHbIe HallPsDKEHUS H3TH0a B KOPITyCe;

3. MaxkcumanbsHbIe TEMITEpaTypHBIE TehopMaIiK KOPITyCa;

4. MaxkcuMmalbHble HANPsDKEHUS CKAaTHsI B KOPITyCe.
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79. Ilpu pacyere Oanmaxei ammapaToB 6apabaHHOTO TUIIA C IOTTYCKAEMBIMHU
BEJINYMHAMYU CPaBHUBAIOT

5. Hanpsbxenus nzruba v HanpsHDKEHUE PACTsDKEHUS B OaHIaXKe;

6. Hampspkenue n3ruba v KOHTaKTHBIC HAIIPSDKEHUS B OaHIaxKe;

7. HampsbkeHue pacTsDKEHHS U HalPsDKCHUSI CKaTHsl B OaHIaxe;

8. HampspkeHune cpesa M HanpsDKEHHUE CKaTHA B OaHIaxe.

80. lluprHa ONOPHBIX POJIMKOB B armaparax 0apabaHHOTO THIIA JOJDKHA OBITh
9. bBonbuie mmpuHbl 6angaxKa;
10. MeHnbIne mypuHbl OaHIaXKa;
11. PaBHa mmpuHe OaHmaxa;
12. PaBHa mupuHE YIIOPHBIX POJTHKOB.

81. [lns yero cimyskat yInopHbIE pOJIMKH B amnmapare 6apabaHHOrO TUMa
13. [list obecrieueHus BpanieHus 6apabdana;
14. ]Ins ymeHbllIeHUs HAPsDKEHUH B Kopiryce OapadaHa;
15. /Ing ymMeHbIlIeHUs Harpy3KU Ha OMOPHBIE POJIUKH;
16. JIns mpenoTBpaIieHus: OCEBOTO NIepeMelieHus 6apabaHa.

82. Kak 10KHBI COOTHOCHTCS IMPOYHOCTH MATEPUAJIOB, U3 KOTOPOTO M3rOTOBIICHBI
OaH/1a)u 1 OIIOPHBIE POJIMKY annapaTta 0apabaHHOro THIIa
17. npoyHocTh MaTepuaia OaHaxa J0DKHA OBITh BBIIIE IPOYHOCTH MaTepralia
OTIOPHOT'O POJIUKA;
18. mpoYHOCTH MaTepraia OOPHOrO POJIUKA JOKHA OBITh BBIIIE IPOYHOCTH
MaTepuaia OaHgaxa;
19. 6aHaKK ¥ OMOPHBIE POJIMKU 00S3aTEIHHO JOJDKHBI OBITh U3 OJHOTO
MaTepuana,
20. cooTHOIIEHHE TPOYHOCTH 3aBUCUT OT CKOPOCTH BpalleHus 6apadaHa.

83. Kakoil 13 MOMEHTOB JJOJDKEH YUMTBHIBATHCS MPHU OMPEISIEHUH MOIITHOCTH NMPUBOA
arnmapata 6apabaHHOTO THIA

21. Uzrubaronuii MOMEHT, IeMCTBYIOIUI Ha Kopiyc 6apabaHa,

22. BeTpoBoif MOMEHT, IeicTBYIOINI Ha OapabaH;

23. MOMEHT OT cuJI TSKECTH MaTepuana

24. Bce BbIIICTIEPEUNCIICHHBIE MOMEHTEI.

Kiroun IMPAaBUJIbHBIX OTBETOB HA 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.
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7.3.1.2 Tembl npakTHYecKUX padoT no AucuuininHe «KoHcrpynposanue u pacyer
3J1eMeHTOB 000Py10BAHUS OTPACIID)

TemaTuka npakTHYECKUX padOT U3JI0XKEHA B ITyHKTE 3.4.

7.3.2. IlpoMexkyTOYHAS aTTeCTAIUSA

7.3.2.1. IlpumMepsbl 3K3aMEeHALNMOHHBIX 3aJaHuil no AucuuuimHe «KoncrpynpoBanue u
pacueT 3J1eMEHTOB 000PY/A0BAHUS OTPACIH»

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3BOBAHUS POCCUNCKON DOEJNEPALINI
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXIEHUWE BBICIHEI O
OBPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)
§

@akyIbTeT XUMHYECKOH TEXHOJIOTHUH 1 OHOTEXHOJIOTHH, Kadeapa «AnmapatypHoe 0hOpMIICHHE U aBTOMATH3aLU
TEXHOJIOTUYECKUX NMPOU3BOJCTB UMeHH Ipodeccopa M.b. ['enepanoBay»

Jucunmnza: KoHCTpyHpOBaHUE M pacyeT JIEMEHTOB 000PYAOBaHHS OTPACIH

O0pasoBarenbHas NporpaMma « ABTOMaTH3UPOBaHHOE MPOCKTHPOBAHIE TEXHOJIOTMYECKHUX MPOLIECCOB U MPOU3BOACTBY
Kypc 3, cemectp 5 (oceHHMiA)

3K3AMEHAIIMOHHBIN BUJIET Nel.

1. OcHoBHBIE TpeOOBaHMS, IPEABABIAEMbIE K KOHCTPYKIUSAM arnapaToB.
2. Pacyet TOHKOCTEHHBIX 00€4aeK, HarpyKEHHbIX BHYTPEHHUM HU30bITOYHBIM J1aBJICHUEM.
3. Knnaccuduxkanus ¢nanues. Onpenenenue 00ITOBOM Harpy3Ku.

VYTBepxIeHO AeKaHOM

PykoBomuTens 00pa3oBaTeIbHON TPOrPaMMBI /A.C. Cokomnos/

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30BAHWS POCCUNCKON OEJNEPAIINN
SOEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHHWE BBICIIEI'O
OBPA30OBAHUIA
«MOCKOBCKUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)
§

®dakynbTeT XUMUIECKON TEXHOJOTHH U OMOTEXHOIOTHH, Kadenpa « AnmaparypHoe ohOpMIIeHIE U aBTOMATH3AIIHS
TEXHOJIOTHYECKHX MPOU3BOACTB MMeHHU mpodeccopa M.b. ['eHepanoBa»

Juctunmumnaa: KoHCTpyHpoBaHue 1 pacueT 3JIeMEHTOB 000pYIOBaHHS OTPacIu

OO6pazoBarenbHas mporpaMma « ABTOMAaTHU3UPOBAaHHOE MPOEKTUPOBAHNE TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOJICTBY»
Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne2.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
HUcn.: T.C. Jleyxuna
W] 2098248
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1. BiusiHue METOI0B U3rOTOBJIEHUSI HA KOHCTPYKLHMIO annapaToB. OCOOEHHOCTH KOHCTPYUPOBaHUS

JIUTOW ¥ CBaApHOM ammapaTrypsbl.
2. Pacyer TOHKOCTCHHBIX 00€YAaCK, HArpyXCHHBIX BHYTPEHHUM HW30BITOYHBIM J[ABJICHHEM.

VKpeIuieHHe KOIbIaMH KEeCTKOCTH.
3. Knmaccudukanus ¢nanues. [lopsinok pacuera.

YTBep)KZ[CHO JCKaHOM

PykoBoauTens 00pa3oBaTeIbHON IPOrpaMMBbI /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKON OEJNEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJEHHWE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

§

dakynpTeT XUMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadenpa «AnmnapaTypHoe opopMIIeHHE U aBTOMATH3aLINs
TEXHOJIOTHUECKUX MPOU3BOJCTB UMeHH Mpodeccopa M.B. ['eHepaoa»

Jucnnmumaa: KoHCTpyHpoBaHIe 1 pacdeT 3IeMEHTOB 000PYIOBaHUS OTPACcITH

OO6pa3oBarenbHas IporpaMMa « ABTOMaTH3UPOBaHHOE MPOSKTUPOBAHIE TEXHOJIOTMYECKUX MPOIECCOB U MPOU3BOICTBY

Kypc 3, cemectp 5 (oceHHMiA)

3K3AMEHAIIMOHHBIN BUJIET Ne3.

1. BnusiHre MEeTO/I0B U3rOTOBJICHUSI HA KOHCTPYKLUIO annapaToB. OCOOEHHOCTH KOHCTPYUPOBAHUS
arrapaToB U3 JETHPOBAHHOMN CTAJIM U SMAJIUPOBAHHOMN aIlllapaTypsl.

2. Pacuer anmnapaToB, paOOTalOMIKX 1101 HApy>KHBIM JIaBJICHUEM.

3. Knaccuduxamus ¢uanueB. Omnpenenenue OonToBoM Harpy3ku. Pacuer mpodHOCTH
HEMETAJUTMYECKUX MPOKIAIO0K.

YTBepxIeHO AeKaHOM

PykoBoautens 00pa3zoBaTenbHOM MPOrpaMMBbl /A.C. Cokouos/

MHWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUNCKOI DOEJAEPALIMIN
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXIEHUWE BBICIIEIO
OBPA30OBAHIS
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

§

dakynpTeT XUMUYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe opopMIIeHHE U aBTOMaTH3aINs
TEXHOJIOTHYECKHX MPOU3BOICTB UMEHH npodeccopa M.b. I'enepanosay

Jucnumummza: KoHCTpyHpoBaHue U pacdeT 3JIEMEHTOB 000y I0BaHHS OTPACIIH

O6pazoBarenbHast NporpaMMa « ABTOMaTH3UPOBAHHOE NTPOEKTHPOBAHUE TEXHOJIOTHYECKHX MTPOLIECCOB U IIPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne4.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
HUcn.: T.C. Jleyxuna
W] 2098248
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1. BnusiHre METOI0B U3rOTOBJIEHUSI HA KOHCTPYKLHUIO annapaToB. OCOOEHHOCTH KOHCTPYUPOBAHUS
CBAapHOM anmnaparypsl, U3rOTOBJICHHOW U3 JISTUPOBAHHOW CTaJIH.

2. PacueT Ha yCTOWYMBOCTh KOPOTKUX U JAJTMHHBIX [IUJIMHIPUUECKUX 00CUaeK.

3. KoHcTpykiun 1 THIbI (praHIeBbIX coeAnHeHui. PopMa NpUBaIOYHBIX TOBEPXHOCTEH.

VYTBEpKAEHO JIeKaHOM

PykoBoauTens 00pa3oBaTeIbHON IPOrpaMMBI /A.C. Cokonos/

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHUS POCCUMCKON OEJNEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHHWE BBICILIEI'O
OBPA30BAHUS
«MOCKOBCKHH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

§

dakynpTeT XUMUYECKOH TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadenpa «AnmnapaTypHoe oOpMIICHHE U aBTOMaTH3aIHs
TEXHOJIOTHUECKHUX MPOMU3BOACTB UMEHH npodeccopa M.b. I'enepanosay

Jucnumumnaa: KoHCTpyHpoBaHHe U pacdeT 3IEMEHTOB 000pyI0BaHHS OTPACIIH

O6pazoBarenpHas IporpaMMa ABTOMAaTH3NPOBAHHOE MIPOEKTUPOBAHIE TEXHOJOTHIECKUX IPOLIECCOB U IMTPOU3BOACTBY

Kypc 3, cemectp 5 (oceHHMiA)

3K3AMEHAIIMOHHBIN BUJIET Ne5.

1. KOHCTp}II/IpOBaHI/Ie armapaToB M3 HOBCTHBIX MCTAJJIOB. Crioco651 MOJIYYCHHUSI HEPA3bEMHBIX

COCIMHECHUM.
2. Knaccudukanus qauml. Pacuer KOHMYECKHUX U IITOCKUX JTHHIIL.
3. Omnpenenenrie 00ITOBOM HArpy3Ku (hiaHIEeBOro coeAnHeHus1. PacueT uncna 601TOB.

VYTBepxIeHO AeKaHOM

PykoBojuTens 00pa3oBaTeIbHON TPOrPaMMBI /A.C. Cokomnos/

MUHHUCTEPCTBO HAYKHU U BBICIIIETO OGPA30OBAHUS POCCUNCKOM OEJEPAIINN
SOEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHHWE BBICIIEI'O
OBPA30OBAHUIA
«MOCKOBCKUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

§

DaxyIpTET XUMHYECKON TEXHOJIOTHH M OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe oopMICHHE U aBTOMATH3AIH
TEXHOJIOTHYECKHX MPOU3BOACTB MMeHHU mpodeccopa M.b. ['eHepanoBa»

Juctunmumnaa: KoHCTpyHpoBaHue 1 pacueT 3JIeMEHTOB 000pYIOBaHHS OTPacIu

O6pa3oBarenbHas MporpaMmMa « ABTOMaTH3UPOBAHHOE MMPOSKTHPOBAHIE TEXHOJIOTMYECKUX MPOIECCOB U MPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne6.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca

HUcn.: T.C. Jleyxuna
NJ12098248
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1. OcHoBHBIE TpeOOBaHHUS, IPEABSABISAEMbIC K KOHCTPYKIIHSIM aIlapaTos.

2. Knaccuduxamus nuum. Hasznayenne u ob6nacth npuMmeHeHHMs. Pacder BBIMYKIIBIX JIHUIL,
HArpy>KEHHBIX BHYTPEHHUM H30BITOUYHBIM JJABJICHUEM.

3. PacyeTt ykpenseHusi OTBEPCTUI B CTEHKAX anmnapaTos.

YTBep)KZ[CHO JCKaHOM

PyxkoBoauTess 00pa3oBaTenbHOM MPOrpaMMbl /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHUS POCCUMCKON OEJNEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHHWE BBICILIEI'O
OBPA30BAHUS
«MOCKOBCKHH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

§

@DakynpTeT XUMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe oopMIIEHHE 1 aBTOMaTH3aINsA
TEXHOJIOTHUECKHUX MPOMU3BOACTB UMEHH npodeccopa M.b. I'enepanosay

Jucnumumnaa: KoHCTpyHpoBaHHe U pacdeT 3IEMEHTOB 000pyI0BaHHS OTPACIIH

O6pazoBarenpHas IporpaMMa « ABTOMaTH3UPOBAHHOE MPOCKTHPOBAHUE TEXHOJIOTHUECKHX MIPOLIECCOB U IIPOU3BOICTBY

Kypc 3, cemectp 5 (oceHHMiA)

3K3AMEHAIIMOHHBIN BUJIET Ne7.

1. Bimsanaue MCETOHOB U3TOTOBJICHUA HA KOHCTPYKIUIO allllapaToB. OcobenHocTu KOHCTPYUPOBAHU A

JIMTOM U CBapHOU aIrapaTypsl.
2. Knaccudukanus aaum. Haznaduenue u o61acte npuMeHeHHs. PacueT 3;uIMnTHYeCKUX U TIOCKUX

JHUI, HArpy>KCHHbIX BHYTPCHHUM H30BITOYHBIM JaBJICHHUECM.
3. Pacuet oOeuaiiku noa ,Z[eI\/’ICTBI/IeM I/IBFI/I6aIOH_[CFO MOMCHTA.

VYTBEpKAEHO IEKaHOM

PykoBoauTes 06pa3oBaTenbHOM MPOrpaMMBbI /A.C. Cokomnos/

MHWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOI DOEJAEPALINI
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXIEHUWE BBICIIEIO
OBPA30OBAHIS
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

§

dakynpTeT XUMUYECKOH TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadenpa «AnnapaTypHoe oopMIIEHHE 1 aBTOMAaTH3ALHs
TEXHOJIOTHYECKHX MPOU3BOICTB UMEHH npodeccopa M.b. I'enepanosay

JucnumummHa: KoHCTpyHpoBaHue U pacdeT 3JIEMEHTOB 000y I0BaHHS OTPACIIH

O6pazoBarenbHas NporpaMMa « ABTOMaTH3UPOBAHHOE NTPOEKTHPOBAHUE TEXHOJIOTHYECKHX MTPOLIECCOB U IPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne§.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca

HUcn.: T.C. Jleyxuna
NJ12098248
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1. Bousinue MEeTOI0B M3TOTOBJICHUS! Ha KOHCTPYKIIMIO anmnapaToB. OcOOEHHOCTU KOHCTPYHUPOBAHUS
armnapaTroB U3 JJETHPOBAHHOW CTAJIM U SMAJIMPOBAHHOM alaparyphl.

2. Pacyer ykpenieHus: OTBEPCTHIl B CTEHKAX alnapaTosB.

3. Pacuer o0Oeuaiiku Mo AEMCTBHEM OCEBOTO CHKMMAIOIIETO YCHITHS.

YTBep)KZ[CHO JCKaHOM

PyxkoBoauTess 00pa3oBaTenbHOM MPOrpaMMbl /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHUS POCCUMCKON OEJAEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJEHHWE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

§

dakynpTeT XUMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadenpa «AnmnapaTypHoe opopMIIeHHE U aBTOMATH3aLINs
TEXHOJIOTHUECKUX MPOU3BOJCTB UMeHH Mpodeccopa M.B. ['eHepaoa»

Jucnnmumaa: KoHCTpyHpoBaHIe 1 pacdeT 3IeMEHTOB 000PYIOBaHUS OTPACcITH

OO6pa3oBarenbHas IporpaMMa « ABTOMaTH3UPOBaHHOE MPOSKTUPOBAHIE TEXHOJIOTMYECKUX MPOIECCOB U MPOU3BOICTBY

Kypc 3, cemectp 5 (oceHHMiA)

3K3AMEHAIIMOHHBIA BUJIET Ne9.

1. BnusiHre MEeTO/I0B U3rOTOBJICHUSI HA KOHCTPYKLUIO annapaToB. OCOOEHHOCTH KOHCTPYUPOBAHUS
CBAapHOM anmnaparypsl, U3rOTOBICHHOW U3 JISTUPOBAHHOW CTaJIH.

2. PacueT TOHKOCTEHHBIX 00€UaeK, Harpy>KeHHbIX BHYTPEHHUM U30BITOYHBIM JIaBICHUEM.

3. Pacuer oOeyaiiku noj 1eliCTBUEM MONEPEUYHOTO YCHUITHSL.

VYTBepxIeHO AeKaHOM

PykoBomuTens 00pa3oBaTeIbHON TPOrPaMMBI /A.C. Cokomnos/

MHWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOI DOEJAEPALIMIN
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXIEHUWE BBICIIEIO
OBPA30OBAHIS
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

§

dakynbTeT XUMUYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe opopMIIeHHE U aBTOMaTH3aINs
TEXHOJIOTHYECKHX MPOU3BOICTB UMEHH npodeccopa M.b. I'enepanosay

JucnumummHa: KoHCTpyHpoBaHue U pacdeT 3JIEMEHTOB 000y I0BaHHS OTPACIIH

O6pazoBarenbHas NporpaMMa « ABTOMaTH3UPOBAHHOE NTPOEKTHPOBAHUE TEXHOJIOTHYECKHX MTPOLIECCOB U IPOU3BOICTBY

Kypc 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Nel0.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca

HUcn.: T.C. Jleyxuna
NJ12098248
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1. KoncTpyupoBaHue ammapaToB M3 IMBETHBIX MeTauioB. CrocoObl MOTy4YeHHUS HEPa3heMHBIX

COCTUHEHUN.
2. Pacder TOHKOCTEHHBIX 00€YaeK, HArPyKCHHBIX BHYTPCHHHM W30BITOYHBIM JaBICHUECM.

VYKpenaeHue KoJblaMH KECTKOCTH.
3. Pacuer o0evaiiku Ha yCTOHYMBOCTD MOJI COBMECTHBIM JICHCTBUEM HArpy3o0K.

VYTBEp)KAEHO JIeKaHOM

PykoBoauTens 00pa3oBaTeIbHON IPOrpaMMBI /A.C. Cokomnos/

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca

HUcn.: T.C. Jleyxuna
NJ12098248



