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1 Ileau u 3aga4u AU CHUILTHHBI

Heab u3yyeHMsi TUCHMILIMHBI «PacueT M KOHCTpyHMpOBaHHME MAlllMH M aIaparoBy» -
MOATOTOBKA K NMPO()EeCCHOHATBHON AEATENbHOCTH B MHUIIEBON MPOMBIIIJICHHOCTH, U3y4YCHHE
3aKOHOMEPHOCTEH, MPUHIUIIOB TEXHUYECKOW peau3alid U METOIOB MHXEHEPHOI'O pacuera
MAIllMH U amllaparoB MUIIEBbIX TPOU3BOACTB.

3aga4yu AMCUUILVINHBI:

— Jarh CTyAEHTaM 3HAaHUSA O METOJNOJOIMH IPOEKTHPOBAaHUS MAIIMH M BHJAX
NPOCKTHUPOBAHUS, BHIOOPE  ONTHUMAIBHBIX  KOHCTPYKIMH  anmaparoB B KOHKPETHBIX
IPOM3BOJCTBAX, O IyTAX CHUXXEHUS MAaTepUATOEMKOCTH, IIOBBIILIEHUS JOJITOBEYHOCTH U
HAJICXKHOCTH 000pYI0BaHHSI,

— garb MHQOpPMANMIO 00 OCHOBHBIX HANpaBJIEHUSX MpOTrpecca B MAIIMHOCTPOCHUU H
METO/laX ONTHUMAJbHOIO HPOEKTHPOBAHUS TEXHOJOTHMUECKOro OOOpYyJAOBaHMs, OCHOBAaHHBIX Ha
MCIIOJIb30BaHUM MaTeMaTUYECKOro MojienpoBanus Ha OBM;

— UBJOXKWUTH TMPEIACTABICHHS OO0 OCHOBHBIX TEXHMYECKHX MPOOJIeMax, HaydHBIX
JOCTH)KEHUSIX M COBPEMEHHBIX TEHICHLUAX Ppa3BUTUS HAayKM, O METoJaXx pacuera u
KOHCTPYMPOBAaHUSI MAIllMH M aNlaparoB IHUIIEBBIX IPOW3BOACTB C LENbIO MOBBIIMICHUS HX
3G GEKTUBHOCTH, O CPEICTBAX aBTOMATH3alMM IpoLecca pacyeTa U KOHCTPYHPOBAHUS MAlllUH U
BbIOOpE Hanbosee ONTUMAILHOTO BAPUAHT MPEAJIAaraéMbIX PEeLICHUH.

2 MecTo tucuUMILTHHBI B cTpyKType OOIT

Hucuunnuna «Pacder W KOHCTpyHpOBaHHME MAIIMH U ammapaToB» BXOIUT B YHCIO
TUCIUTUTMH ~ 00s3aTeNIbHOM  4YacTH y4eOHOro IJaHa B COOTBETCTBUH C  (perepanbHBIM
rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAApPTOM BhIciiero obpazoBanus (OPI'OC BO) mo
HarpaBieHuto noArotoBku 15.03.02 «TexHonorndeckue MamivmHbl U 000pyJ0BaHUEY, TTPO(UIIH
MamuHsl ¥ anmaparbl MUIIEBBIX MPOU3BOACTB. MHIEKC MUCHMIUIMHBI MO y4eOHOMY IUIaHy:
b51.0.20. ducuummnaa n3ydaercsi B 6 u 7 cemecTpe.

OcBoenue aucUUIUIMHBI «PacyeT U KOHCTpYMpOBaHME MAIIMH U almaparoBy Oazupyercs
Ha 3HAHUSAX W YMEHUSX, TMOJYYEHHBIX CTYIEHTAMH TpPU H3YYCHHHM TaKUX AMCHUIUIMH Kak:
maremaruka b1.0.06, unpopmaruka u mudpossie TexHonorun b1.0.12, ¢usuxka b1.0.07,
moxyinst mexanuka b1.0.19, marepuanoBeeHre U TEXHOIOTHS KOHCTPYKIIMOHHBIX MaTepPHaJioB
b51.0.14.

3HaHus, YMEHUS W HaBBIKH, (pOpMUpyeMble NaHHOW y4eOHOH AMCIUIUTMHOW, SBIISIOTCS
6a3oit a1 3(pHEeKTUBHOrO NPOXOXKIEHUS OKCIUTyaTallMoHHOW U IIpenauniaoMHON NpakTHKH,
[TogrotoBke K cmade W chade TOCYJApCTBEHHOTO JK3aMEHa, BBIIIOJHEHUS BBITYCKHOM
KBaJM(PHUKAIIMOHHOMN pabOoTHI.

Ob6nacth podecCHoOHATBHON NEeATeTbHOCTH U chephl MPOPECCUOHATBEHON eI TEIHHOCTH,
B KOTOPBIX BBITYCKHHKH, OCBOMBIIKE MpOrpaMMmy OakaiaBpuara (Aajee - BBITYCKHHKH), MOTYT
OCYUIECTBIIATH MPO(ECCUOHANBHYIO eI TEbHOCTb:

28 TIlpousBoacTBO MamMH U 000pyaoBaHus (B cdepax: ONTUMHU3AIUHN CTPYKTYPHI
NPOM3BOJICTBEHHBIX  TIPOIIECCOB; pa3pabOTKM TPOEKTOB MPOMBIIIICHHBIX MPOIECCOB U
IPOM3BOJICTB; JKCIUTyaTalliM TEXHOJIOTHYECKHX KOMIUIEKCOB MEXaHOCOOPOYHBIX MPOU3BO/CTB;
pa3pabOTKu KOHCTPYKTOPCKOM, TEXHOJOTHYECKON, TEXHHUYECKOW JOKYMEHTAIlUM KOMILJIEKCOB
MEXaHOCOOPOYHOTO MPOM3BOJICTBA U MAIIIMHOCTPOCHHS);

40 CkBo3Hble BUABI MPOGECCHOHATBHON NEATENIBHOCTH B MPOMBIIIJIEHHOCTH (B cdepax:
TEXHOJIOTHYECKOTO O00ECIeYeHus] 3aroTOBUTEIBHOTO IPOU3BOJICTBA HAa MAIIMHOCTPOUTEIBHBIX
OPEeINPUITUSIX; TEXHOJOTMYECKOH MOArOTOBKM MPOW3BOACTBA JeTajell MallMHOCTPOCHHS,
IPOEKTHUPOBAHUS MAIIMHOCTPOUTENIBHBIX IPOU3BOACTB, MX OCHOBHOTO M BCIIOMOTaTeIbHOIO
000pyIOBaHNsA, WHCTPYMEHTAJIBbHOM TEXHHMKH, TEXHOJIOTMYECKOM OCHACTKU; MPOEKTHUPOBAHUS
TPAHCHOPTHBIX CHUCTEM MAIIMHOCTPOUTENBHBIX IPOM3BOACTB; pa3padOTKU HOPMATHBHO-
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TEXHUYECKOW W IUIAHOBOW JTOKYMEHTAllMW, CUCTEMbl CTAHIAPTU3AIMH W CEePTH(HKAINY;
pa3pabOTKM CPENCTB M METOIOB HCHBITAHUA W KOHTPOJS KadecTBa MALIMHOCTPOUTEIHHON
MIPOYKIINHN).

22 TlumeBasi MPOMBIIIJICHHOCTh, BKJIIOYAs MPOU3BOJICTBO HANHUTKOB U Tabaka (B cdepe
TEXHOJIOTHI KOMIUIEKCHOW TIepepadOTKH MSICHOTO U MOJIOYHOTO CHIPBS).

BBIMyCKHUKH MOTYT OCYIIECTBIATH MPOPECCHOHAIBHYIO JEATENIbHOCTh B JIPYTUX
obnacTsax nmpohecCHOHALHON ACATENBHOCTH B (Miu) chepax nmpohecCHOHATBLHON ACITEIPHOCTH
IPU YCIIOBUHM COOTBETCTBUS YPOBHS UX 00pa30BaHUS U MONyUYECHHBIX KOMIIETECHIMNA TPeOOBaHHIM
K KBaJu(UKaIMK paOOTHHKA.

OOBeKThl MPO(GECCHOHAIBHOW JAEATENBHOCTH (MM 00NacTH 3HAHUS): MAalIMHBI U
000pyIOBaHNE PA3TUYHBIX KOMILIEKCOB U MAITUHOCTPOUTEIBHBIX MPOU3BOJICTB, TEXHOJIOTHIECKOE
o0opynoBaHHE; BaKyyMHbIE M  KOMIIPECCOPHBIE MAIIMHBI, TUAPABINYECKHE MAIIMHBI,
THJIPOIIPUBO/IBI ¥ THAPOITHEBMOABTOMATHKA; TEXHOJIOTHYECKAsi OCHACTKA U CPEICTBA MEXaHU3AIIUU
U aBTOMATH3aIlMM TEXHOJIOTUYECKHX IMPOIECCOB MAIIMHOCTPOCHUS; IPOU3BOJICTBCHHBIC
TEXHOJIOTHYECKUE TMPOLECChl, HMX pa3pabOoTKa W OCBOCHHE HOBBIX TEXHOJIOTHUH; CpEICTBA
UH(POPMAITMOHHOTO, METPOJIOTHYECKOTO, TUArHOCTUYECKOTO M YIPABIEHYECKOTO O0ECIeueHus
TEXHOJIOTHYECKUX CUCTEM JIISl JIOCTHIXKCHHS KaueCTBa BBITYCKACMBIX W3ICIHA; HOPMATHBHO-
TEXHUYECKasl JOKYMEHTAIHsI, CUCTEMbl CTAaHAAPTU3ALUN U CepTUPUKAIMHA, METOJIBl U CPEICTBA
UCTIBITAHUN ¥ KOHTPOJISI KaYeCTBA M3JIEIUIA MAITHHOCTPOCHHSL.

B pamkax ocBoeHHsS mporpamMmbl OakajgaBpuara BBITYCKHHKH MOTYT TOTOBHUTBCS K
pELICHHIO 3a/1a4 Po(ecCHOHATBHON IEATEILHOCTHU CICIYIOIIUX TUIIOB:

o MIPOU3BOACTBEHHO-TEXHOJIOTUUECKUI;
o MPOEKTHO-KOHCTPYKTOPCKUH;
J Hay4HO-HMCCIIE0BaTENbCKUM.

3. Komnerenuuu o0y4yaruerocsi, popmupyembie B pe3y/ibTare 0CBOCHHS
AUCHUNIIHMHBI

[Ipouecc wu3yuyeHWs JOUCHUIUIMHBI HampasieH Ha (OpMUpOBaHUE
xoMmriereH1Mi B coorsercTBUU ¢ PI'OC BO 1o 1aHHOMY HanpaBJIeHUIO TOATOTOBKH:

CIIEITY FOIITX

KO}] 1 HAUMECHOBAaHUE¢

KOMIIeTeHII Uil

KO)I 1 HAMMEHOBAHME UHIUKATOPA TOCTHKCHUS KOMIIeTeHI M

OIIK-13. CnocobeH npuMeHsTh
CTaHJapTHBIE METO/IbI pacueTa MpH
IIPOEKTUPOBAHUM JETANIEH U Y3]I0B
TEXHOJIOTUYECKHX MAIUH U
o0opynoBaHus

NJ-1 onk-13 3HaeT COBpeMEHHBIE METOIUKH pacueTa U MPOSKTUPOBAHUS
JIeTajel ¥ y370B TeXHOJIOTHYECKOT0 000PYI0BaHHS

WJI-2 onik-13 YMEET NPUMEHSTh AJITOPUTMBI pacueTa IMpH NPOESKTHPOBAHUN
JIeTajel ¥ y3J0B TEXHOJIOTHYECKOT0 000PYIOBaHHS

UJ-3 onk-13 BrageeT TeopeTndeckuMu OCHOBaMH H CIIOCOOaMHU
POEKTUPOBAHMS TEXHOJOTHYECKOT0 000py10BaHUS

I1K-14 CnocobeH nmpuHUMAaTh
yuyactue B paboTax 1o pacdery u
IIPOEKTUPOBAHUIO A€Talled U y3JI0B
MAaIIXHOCTPOUTENBHBIX
KOHCTPYKIUH B COOTBETCTBUH C
TEXHUYECKUMU 33TaHUSIMH U
HCTIOb30BaHUEM CTaHJAPTHBIX
CPEICTB aBTOMAaTH3AINH
MIPOEKTHPOBAHNUS

NJ-1 rk-14 3Ha€T METOABI M METOAMKH PacyeTa U IMPOCKTUPOBAHUS JCTAJICH,
Y3JI0B U OTZEJIbHBIX YCTPOHUCTB MAIIMHOCTPOUTEIbHBIX KOHCTPYKIMI

U-2 1k-14 YMeeT NpOBOIUTH PacyeThl W IMPOSKTUPOBAHUE OTHCITBHBIX
YCTPOWCTB M TOJCHUCTEM MEXATPOHHBIX U POOOTEXHHYCCKHX CHCTEM C
WCTIOJIb30BaHUEM  CTAHJIAPTHBIX  HCIIOJHUTENBHBIX W YIPABISIONIUX
YCTPOUCTB, CpEACTB aBTOMATHKH, H3MEPHUTEIBHOM M BBIYUCIUTEIHHOMN
TEXHUKHU B COOTBETCTBHUH C TEXHUIECKUM 3aJJaHHEM

WJ1-3 k14 Brnageer HaBblkamMu pacuyera M INPOSKTHPOBAHUS JeTaled U
Y37I0B  MAIIMHOCTPOUTENHHBIX  KOHCTPYKIMA B  COOTBETCTBHH  C
TeXHUYECKUMH 3aJlaHUsIMA M HCIIOJIb30BAHMEM CTaHAApPTHBIX CPEACTB
AaBTOMAaTH3al1H IPOSKTUPOBAHUS

4, CTpykTypa M coep:KaHue JUCUUIJINHbBI

OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTABISAET 8 3a4eTHBIX equHUI] — 288 4acoB.
- 6 cemectp — 4 3a4yeTHbie enquHMIIBI, 144 daca;




- 7 cemecTp — 4 3a4deTHbIC eqUHMIIBI, 144 daca.

4.1 CTpyKTypa IMCUMIIMHBI

Bcero vacos o Bcero uacoB B cemecTpe
Bun yueGHO# paboThI BCEMY ILIUKITY Ounas dopma 3aounas hopma
JUICLUIITHHBI

CemecTp - 6 7 8 3 3
AyauTOpHBIE 3aHATHS 132 64 68
(Bcero)
B mom wucne:
Jlexuu 49 32 17 4 4
IIpakTHueckue 3aHATUS 33 16 17 6 2
JlaGopaTopHbie paboThI 50 16 34 6 2
B mom uucne: nabopamopno-
npakmuyeckas n0020moeKa
CamMocTonTesibHAsE padoTa 130 72 58 124 127
(Bcero)
Koutpoan 26 8 18 4 9
Bua npomexytouHoit 3ayer DK3aMeH,

3ayeT, 5K3aMeEH, Kypcosas
aTTecTauuu 3ayeT | Dk3aMeH Konrponbnas | Kypcosas
KypcoBast paboTa pabora
pabota paborta

O0mas Tpyr0éMKOCTb, Yachl 288 144 144 144 144
3a4éTHBIE €IUHALLI 8 4 4 4 4

4.2 ConeprxaHue pa3iejioB U CHUNIMHBI

Pazoen 1. Bsenenme. OCHOBHBIE HaIpaBlIEHUs IIporpecca B MalIMHOCTPOCHHH:
MOBBILICHHE KauecTBa, MIPOU3BOAUTEIBLHOCTH, 3¢ PEeKTUBHOCTH, SKOHOMHYHOCTH,
HKCIUTyaTallMOHHOM HaJIe)KHOCTU U 6€30MaCHOCTH KOHCTPYKLIMI MAalllMH U alnaparoB, CHUKEHUE
UX MarepualloeMKOCTH M CTOMMOCTH Ha €IMHHUIy MOIIHOCTH (IPOM3BOAUTENBHOCTH). 3a/1aun
COZIep)KaHUs JUCUUIUIMHBL. Ee CBsI3p ¢ MaTreMaTHuyecKUMHU M OOIIMMH €CTEeCTBEHHOHAYyYHBIMHU
o0uienpoecCHOHaNbHBIMM M CHEIHaJIbHBIMU  AucuuIInHamMu. Kiaccuduxanuss mHuiieBoro
000pyIOBaHUs IO XapaKTepy AEHCTBUSA U CTENEHH aBTOMATH3AI|H.

Pazoen 2. Bb1oop maTepuaJia ¥ BJIUsIHUE €0 CBOMCTB HA KOHCTPYKIHUIO. TpeOoBaHus K
MmarepuasiaM. OCHOBHBIE XapaKTEPUCTUKH MaTEpUajIOB, YUUTHIBAEMbIE NPU KOHCTPYHPOBAHUHU.
Oco0eHHOCTH MPOYHOCTHBIX PacyeToB MpPH AEHCTBUM HU3KHX M BBICOKHX TEMIIEparyp (sBJIeHUE
XPYNKOCTH, MOJ3YYECTH, perakcaluu). BausHue Buga HarpyKeHHs, peKuMa dKCIUTyaTalliy Ha
IIPOYHOCTHBIE XaPaKTEPUCTUKH MaTEpUasIOB.

MexaHuKa pa3pylleHHs] MaTephasioB. YdeT BIMsSHHUA kopposuu. KoadduuueHTs! 3anaca
NpoyHOCTH. AHu3oTponusa. PakTop BpPEMEHHM M OLEHKA JOJITOBEYHOCTH. MeXaHMdecKue
XapaKTepUCTHUKM MAaTepuajoB M CIUIaBOB, HEMETAJUIMYECKHE Marepuaibl. ApMHUpPOBaHHbBIE
nactMmaccsl. [1okpeiTus.

Pazoen 3. OCHOBBI METONOJIOTMH MNPOCKTHPOBaHUsI MamuH [IporHo3upoBaHue
KOHCTpYyKIMi MamuH. [lporiecc npoexktupoBanus MamuH. OTpaboTKa KOHCTPYKIIMM MAalllUH Ha
TE€XHOJIOTMYHOCTh. OCHOBBI CUCTEMHOro aHanu3a. Cxema pelleHus MHOTOBAapMAHTHBIX 3ajad.
Buner npoexrtupoBanus. IlpoektupoBaHue MamIMH M CUCTEMHOro Tmoaxoda. TpeboBaHus
JKCIUTyaTallud ¥ TPOM3BOACTBA, INpEABbSABIsIEMble K KOHCTPYKIMH MAallMH. BbIOOp
KOHCTPYKTOPCKOro BapuaHTa ((popMmbl, pa3MepoB, Marepuaia) JeTald Ha OCHOBE CHCTEMHOIO
NOAX0Ja. YCTAaHOBJEHHE TOYHOCTH M pa3MepoB aeraneil. [IpoekTHpoBaHME ONTHUMAJIBHBIX
koHCTpyKkuuil MmamuH. [Ipumenenue CAIIP mamm.

Pazoen 4. Enpumnas cucremMa KOHCTpyKTOopckod aoxkymentanmu (ECK).
Knaccudukanmonnsie rpynmnsl craggaproB ECKJl. Bunbr uznenuit u ux crpykrypa. Bumsl u
KOMIUIEKTHOCTh ~ KOHCTPYKTOPCKHX JOKyMeHTOB. Cramuu pa3paboTKM KOHCTPYKTOPCKHUX
JIOKYMEHTOB.
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Pa3zoen 5. O0uue NPUHIUNBI KOHCTPYMPOBAHUS TEXHOJOTHYECKOro 000py10BaHMS.
OcHoBHBIE TPeOOBaHUS, MPEIBABIAEMbIE K KOHCTPYUPOBAHUIO MAIIMH ¥ alIapaToB MUIIEBBIX
IIPOU3BOACTB. TEXHOJOTMYHOCTh KOHCTPYKUMH. TexHomoruueckas M KOHCTPYKTHUBHAas
npeeMcTBeHHOCTh. CTanaapTuzanus U yHupukanus. Buasl u metonsl yaudukanuu. Tunuzamms.
Cucrema mnokaszarened craHAapTU3alMd W yHU(DUKALUU. Paapl NpennodTUTENbHBIX 4YHCEN,
napaMeTpuuecKkue psasl. MeTonrka u NpUHLIUIIBI KOHCTPYUPOBaHUS.

MarepuanoemMkocTs U obnerdenue aeraneil u y3noB. OCHOBHbIE HalIPaBICHUS CHYXKEHHS
MaTepHUAIOEMKOCTH. PaBHOIIPOYHOCTH. I3HOCOYCTOMYMBOCTH M KOPPO3HMOHHAs CTOMKOCTh
neraneil. CriocoObl yIpouHEHHsI MaTepHUaIoB.

KectkocTh KOHCTpYKUMH. PAKTOPBI, ONPEAEISIOUINE KECTKOCTh KOHCTPYKLUHH. YIEIIbHBIC
IIOKA3aTeln JKeCTKOCTH. KOHCTPpYKTHBHBIE CITOCOOBI MTOBBILICHHSI dKECTKOCTH.

Pazoen 6. OcHOBBI TeOPHH NMPOM3BOAUTEIbHOCTH MAIIMH M aBTOMATHYEeCKUX JIMHHUM.
[Tpon3BoaMTENPHOCTh MAIIWH. BUabl NPOU3BOAUTEIBHOCTH: TEOPETHUYECKAs, NCHCTBUTEIIbHA,
texHonornueckas. Koadduuuent wucnonpzoBanusi mMamuHbl. Kodp@uuueHT HENpepbIBHOCTH
00paboTku. ITyTH MoBbIIEHUS TPOU3BOAUTEIBHOCTH B MALIMHAX Pa3IMYHOIO Kjacca.

Pazoen 7. OCHOBBI KBAJIMMETPUM M TEOPUHM HAAEKHOCTH. [loHATHE KBAIMMETpPHH.
KadecTBO KOHCTpyKLIMM MallMHBI M €ro cocrasisatonie. Cucrema IokKasaTelliell KadecTBa
MaIlIUHBbI.

Teopusa HanexHoctn MamMH. OCHOBHBIE MOHATUSA M IOKa3arenu HaaekHoCcTH. Dusuka
OTKa30B. 3aKOHbI cocTosiHUS. OO1IMe 3aBUCUMOCTH TEOPUH HajexkHOCTU. HanexkHOCTh B mepuoj
U3HOCOBBIX 0TKa30B. COBMECTHOE JIeiiCTBHE BHE3AITHBIX U MOCTENEHHBIX 0TKa30B. OcoOeHHOCTH
HAJIGKHOCTH BOCCTAaHABIMBAEMbIX H31enuid. OOIIMe HarpaBiIeHHUs IOBBIIICHUS HAICKHOCTH
oOopynoBaHusi. [IporHozupoBaHue YpOBHS HAAEKHOCTH (PYHKIIMOHMPOBAHUS OOOPYHOBaHMSL.
VY4er HaIe)KHOCTH 000PYIOBAHUS Ha CTA/IUSAX €TI0 MPOCKTUPOBAHHS.

Pazoen 8. Pacuer M KOHCTPYMPOBAHHE aNNaparoB, padoTalOmIUX IOJ JaBJCHHEM.
[IpumeHeHre TeopHM IUIACTUH M 000JOYEK K pacueTy KOPIYCOB, KpBIIIEK, AHHUIL M JPYrHX
DIIEMEHTOB  ammaparoB. Pacder KpymibIX W KOJIBLEBBIX  IUIACTUH, IOJABEPracMbIX
O0CECUMMETPUYHOMY HArpy>KEHHUIO.

Pacuer oGosnouek. beamomenTHas Teopusi obosouek BpamieHus. M3rub nmnusapudeckoit
000JIOUKH TIPU CUMMETPUYHOM HarpyXeHuu (MoMeHTHas Teopusi). lIpuMeHeHMe MOMEHTHOMN
TEOPHH K pacueTy cepuyeckiX U KOHUUeCKux obonouek. KoHCTpynpoBaHue 1 pacyeT TUIOBBIX
y3JI0B 000pYI0BaHMS, €10 HUIMHIPUYECKUX, KOHUYECKUX U JUIUNTHYECKUX 371eMeHTOB. 'OCThI
U HOpMaTHBHas JOKyMEHTAIMs Ha pacyeT M KOHCTPYMPOBAHHUE E€MKOCTHOIO 00OpYyHOBaHMS.
OmnpeneneHre ONTUMAJbHBIX pa3MepoOB IMJIMHApUYECKOro ammnapara. OnpenerneHue TONIIMHbBI
CTEHKM TOHKOCTEHHOIO LWJIMHAPUYECKOTO ammapara, paloTalollero IoJ] BHYTPEHHUM
JaBieHneM. PacueT conpsKeHUH 2JIEMEHTOB alllapaToB METOJIOM CHII U METOIOM Jie(opMaliuii.

Boei6op ¢opMbl AHHMIN, KpBILEK M 3anIylleK. YKpeIJIeHHEe OTBepCTHH B 3IIEMEHTaX
anmapatoB. Onopsl, Ja3bl U JTIOKA. OCOOEHHOCTH HMHXKEHEPHOTO METOoJla pacueTa 3JIEMEHTOB
anmaparoB, paOOTAIONIMX TOJA BHEIIHMM JAaBieHHeM. PacdeT Ha yCTOWYHMBOCTH armaparoB
pa3ianuHoil JumHBL. Pacdyer oOosiouek moj EHCTBHEM HAPYKHOTO JABJIEHUS, OCEBBIX CHJI U
u3rubaromux MmomeHnToB. Konblia 1 pedpa KecTKOCTH.

Pacuer ToncTocTeHHbIX UUIMHAPOB. DrnaHIeBble cOeMHEHMS: KiacCupUKaIus (IaHLeB U
YIUIOTHUTEIBHBIX TOBEPXHOCTEN (IaHIeB coelMHeHUI. Pacuer ¢iaHIeBbIX COSTMHEHUH.

HanexxHoCTh M J0NTOBEYHOCTh EMKOCTHBIX M TEIJIOOOMEHHBIX ammaparoB. Pecypc
anmnapaToB ¢ YYETOM MAJIOIUKIOBOM YCTaJOCTH U NOJI3y4ECTH MaTepHalloB.

Pazoen 9. Pacyer HM KOHCTPpyHpPOBaHHMe TeILUIOBOH ammaparypbl. TeruioBbie
B3auMojelicTBus. TeroBas mpouHocTh. KOHCTpYKTUBHBIE CITOCOOBI YMEHBIICHUSI TEPMUUYECKUX
HanpspKeHUi; TeruioBele Oydepbl; TeMIepaTypHble UIBbl; IPUMEHEHHE OCEBBIX 3a30pOB;
oOecriedyeHre CBOOOIBI TEMIIEPATYPHBIM DPACHIMPEHHSIM; PACHOJIOKEHHe (UKCHpYONMX 0a3;
KOMIICHCATOPhl TEIJIOBBIX pacimupeHuid (Tuma "nupa', JTUH30BBIC, CHIL(OHHBIC), M3MEHEHUE
pacnonoKeHus neTanen npu Harpese; KOPPEKTHUPOBKA (bopmbI JeTaJIeH.
TemneparypoHe3aBUCHMOE IIEHTPUPOBaHKE. TUTIAXK TETUIOOOMEHHOMN armaparyphl.



Pacyer m KOHCTpyupoBaHHME TpyOYaThbIX TEIIOOOMEHHHKOB M TETUIOOOMEHHHKOB C
pyOarkoii. OcoOeHHOCTH pacueTa MIACTUHYATHIX TeII000MEHHHUKOB.

Pa3zoen 10. PacyeTr 1 KOHCTPYHMPOBAHUE POTANMUOHHBIX MAIIUH. POTallMOHHBIE MAIIIUHBI
¢ mpocreiimumu pabounmu opranamu. Hasnauenne u oOnacte npumeneHus. Pacuer Ha
MPOYHOCTh OBICTPOBPALIAIOIIMXCS JUCKOB MPOCTOrO U CIOXKHOTO mpoduis. MexaHuueckui
KPUTEPHA TNPOYHOCTH OBICTPOBPAIAIOMINXCSA TUCKOB. JIMCKM MOJOTKOBBIX JIPOOUIIOK,
JE3UHTErPaToOpPOB, PACHbUIMTEIbHBIX CYIIWIOK, LEHTPOOSKHBIX HACOCOB M Jp. pacueT u
KOHCTPYUPOBAHUE MEXaHUYECKUX IIEPEMEILINBAIOIINX YCTPOUCTB.

Pazoen 11. Pacuer o0opynoBaHMsi JJIsl pa3iejieHUs KUJAKHUX NUIIEBBIX NMPOIYKTOB.
Poropubie Mammubl. Ilpumenenune u HasHaueHue. lIpumenenune I'OCToB u HopmaruBHOMU
JokymeHTauuu.  OcHOBHble — XapakrepucTuku.  DakToB  pa3geneHus U HHIEKC
IPOM3BOJUTEIBHOCTH LEHTpU(YT. PacueTsl Ha MPOYHOCTH POTOPOB LEHTPUYT U CEMapaTopoB.
HaneXHOCTh M JONTrOBEYHOCTHh BpAIAIOUIUMXCA Y3J10B. BeposSTHOCTH pa3pylieHHs U 3amnachl
IIPOYHOCTH OBICTPOBPALLAOLINXCS Y3II0B.

CreunanbHble OMOPBI OBICTPOBPAILAIOIINXCA BalloB. BiusHHE >XUAKOCTH B POTOpE Ha
KPUTHYECKYIO CKOPOCTh BpamieHus Baja. CriocoObl yMEeHbIICHNs BUOpau BajoB. PezoHancHoe
SBJICHUE MPU paboTe CEenapaTopoB.

Onpenenenre TMHAMUYECKUX Harpy30K Ha OMOpPHI POTALMOHHBIX MAlllMH CTaTUCTUYECKUM
MeToAoM. PacyeT BanoB ¥ X BBIHYK/IEHHBIX KOJI€OaHUM.

Pazoen 12. Pacuer M KOHCTPYMPOBAaHHE aNNAPATOB C MeAJEHHOBPAIAIIIMMHUCS
padounmu opranamu. OCHOBHBIC THUIIBI allllapaToOB C MEJICHHOBPAIAOIIUMUCA pabodunmMu
opranamu. IIpumenenune I'OCToB u apyroil HopMaruBHOM JAoKymMeHTauuu. bapabaHHble
anmapatsl. Pacuer Ha mpouHocTh OaHpaxeil. OnpeneneHrue KOHTAKTHBIX HampsbkeHui. OneHka
KECTKOCTU KOpIycoB OapabaHHbIX arperaroB. OIoOpHble U yHnopHble craHuuu. llpuBon
OapabaHOB.

Pacuer oOopynoBanus ans mpeccoBaHuss U (HopMooOpa3oBaHUs (YEpBSUHBIE, BaJIKOBHIE
HarHeTarenu). IIpoyHOCTHON pacueT mIHeKa M nepPOpUpOBaHHBIX OapabOaHOB IIHEKOBBIX
npeccoB. HTeHCHUKalus MpoLEeccoB MpeccoBaHUs, BUOpallMOHHOE NpeccoBaHue. Pacuer u
KOHCTPYyHpOBaHUE (POPMYIOIEr0 HHCTPYMEHTA.

Pazoen 13. Pacyer U KOHCTPYMPOBAaHHUE MOPIIHEBHIX MamuH. [lopirHeBbIe MalIUHBL.
Hasnauenue u npumenenune. OCHOBBI pacueTa. BbiOop mapameTpoB MallvH. KOHCTPYKTHUBHBIE
cxeMbl. Cxemaruzanus cuil, AeMCTBYIOIIMX Ha AJIEMEHTHl MalIMHbI. PacyeT u KOHCTpyupoBaHue
HOpIIHEH U Ap. 0COOEHHOCTH pacyeTa paboyux KaMep rOMOI€HHU3aTOPOB.

Pazoen 14. Pacuer M KOHCTPYHMPOBAHHE CAMOYCTAHABJIUBAIOIIMXCSH MeEXaHHU3MOB.
[TpyHIMIIBI CaMOyCTaHaBIMBAEMOCTH. CamMoycTaHaBIHBaIOIIKEC MO UIUITHUKH.
[ToqmunHUKOBBIE  OMOpPHI €  CaMOyCTaHaBIMBAIOIIMMHUCA  cerMeHTamu. Pacuer wu
KOHCTPYHWPOBAHUE CaMOYyCTAHABINBAIOLINXCS MEXaHU3MOB.

Pazoen 15. OcHOBBI pacyeTa U KOHCTPYHPOBaHHMSI MalIMH-aBTOMaToB. Pa3paboTka
ONTUMAJILHOW TEXHOJIOTUYECKOM CXEMBbl MAaIIMH-aBTOMaTOB. BBIOOp M pacyeT KOHCTPYKIHA
pabounx 31€eMEHTOB MAllluH JJIs Pa3IMYHBIX TEXHOJIOTHYECKUX MPOLIECCOB.

3aKkoHbI JIBUKEHHUs pPaboOdMX OpraHoB MalnH-aBToMaroB. Kiaccudukanus 3akoHOB
JIBUKEHUSI pabouuX OpraHoB. [IByX- W TpexmepHOAHbIE 3aKOHBI JABMKEHHUS. XapaKTEepPUCTUKU
3aKOHOB JBIKEHHS: KO3(PPUIUEHTH CKOPOCTH, YCKOPEHHUS U JUHAMUYECKOW YacTH MOILIHOCTH.
Beibop 3akoHOB JBMXKEHHS pabO4YUX OpPraHOB C Yy4yeToM TpeOOBaHUM TEXHOJIOTUU U
IIPOU3BOAUTEIBLHOCTH.

HcnonHuTenbHble MeXaHHW3Mbl MalluH-aBTOMaroB. Kilaccudukanus HCHOTHUTEIbHBIX
MEXaHM3MOB; MEXaHHM3M OJIHOCTOPOHHETO J[BHXKEHHUS C OJHUM, JIBYMS M 0ojiee BBICTOSIMU
MEXaHU3Mbl C JIByXCTOPOHHHUM [JBWKEHHEM O€3 BBICTOS U C BBICTOSIMH. [uIpaBinyeckue,
ITHEeBMaTHYECKUE U AIEKTPUYECKUE MTPUBO/IBI pab0YMX OPraHOB MAIIIHH.

VcrionHUTENbHBIE MEXaHU3MBbl INPEPBIBUCTOTO OAHOCTOPOHHETO ABMXKEHUs. VcxonHble
JaHHble Uil KOHCTpyupoBaHus. lllapHUpHO-phIUaXHBIE MEXAaHHM3Mbl METOJbl pacuera u
KOHCTPYHUPOBaHUA. PblYakHO-3yOHBIE HCIOJHUTENIbHbIE MeXaHU3Mbl. Pexum  paboThI.
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OmnpeneneHue pa3MepoB MeXaHM3Ma II0 3aJlaHHOMY pexuMy paboTel. [uiapasinuueckue u
THEBMAaTHYECKUE UCTIOIHUTEIbHBIE MEXaHU3MbI. DJIEMEHTHI pacueTa MHEBMO- U THJIPOIPHUBOIOB
paboyMx OpraHoB MalllMH-aBTOMAaToOB. BakyyMHbIe 3aXBaThl; METOMKA UX pacyeTa.

OcCHOBHBIE METOABI MOBBIIMICHUS 3(P(PEKTUBHOCTH MAIllMH, HOBBIIICHHE J0JTOBEYHOCTH U
Ha/IeKHOCTH 000pyIOBaHMSL.

Pazoen 16. CoBpeMeHHBIE MeTOABbI JIKCIEPUMEHTAJBHBIX HMCCICI0OBAHUH H
NPOMBILLICHHBIX HMCHBITAHHNA TEXHOJIOTHYECKOro 000pyl0BaHHsl. OKCIEpUMEHTaJbHbIE
UCCIICIOBAaHUS TEXHOJOTHMYECKoro oOopynoBaHus. IIpuMeHeHHE TEH30METPUYECKOTO U
HOJISPU3ALUOHHO-ONITHYECKOTO METOIOB HMCCIEIOBAHUS JEHCTBUTENIBHBIX HANPSDKEHUH ¢
UCTIOJIb30BAaHUEM sIBJICHUsI (HOTOYympyrocTr. MeToa XpYINKHUX JIAKOBBIX HOKPHITUH. Meton
MyapoBbIX nosioc. [IpuMeHeHue na3epHol TEXHUKH U T.11.

Pazoen 17. llmppoBble TexHOTOrMH pacyera W HpoekTHpoBaHHs. COBpEMEHHBIE
npobieMbl B oOnacTM  pacyera M INPOEKTUPOBAHMUS  BBICOKOI(P(PEKTHUBHOIO U
BBICOKOPKOHOMUYHOTO 000PY/IOBAHMS TTUILEBBIX TPOU3BOJICTB.

[TepcniekTHBBI CO3/1aHUS MAIIMH-aBTOMATOB C O€30TXOAHON TexHoiorue. PobororexHuka.
Hcnonb30BaHre HOBBIX MarepuanoB. HoBeie HampaBiieHHs B pacdeTax Ha MPOYHOCTh B CBS3H C
npuMeHenneM OBM u CAIIP. CoBpeMeHHbIE TOCTHKEHHS B 00JIaCTU pacyeTa, MPOeKTUPOBAHUS
¥ KOHCTPYMPOBAHHS MAIlIMH M aNIlapaToB MUIIEBBIX MPOU3BOACTB. VCIomb30BaHNE MPOTPaMMbl
“SOLID WORKS” mpu pacuere ¥ KOHCTpyHMpOBaHUHU muIIeBoro obopymnoBanus. [lopsimok
NPOBEICHHUS] OKCIEPUMEHTAJIbHBIX HCCIICJOBAaHUNA: IUIAH, MPOrpaMMa, MOJATrOTOBHTEIbHbIC
olepaluu, MpoBeeHNe UCHbITaHUN, 00paboTKa pe3yinbTaToOB MCCIIEAO0BaHMS, BBIBOJbl U OTYET.
Pa3paboTtka nmpeioxeHnii 0 COBEPIICHCTBOBAHUIO UCCIIEYEMOTO y3J1a MAIIUHBI.

4.3. Pa3gebl AUCHUIINHBI U BU 3aHATHH

Ne | HaumeHoBaHue pasfenoB  y4eOHOI  Po— JIab. ITpaxr. CPC Kontpon Bcero,
/1 | TUCHUIUIMHBL. paboThl | 3aHATHS b 4acoB
6 cemectp

1 Benenne. Knaccudukanus numieBoro 2 8 10
000pyAOBaHUS.

2 BLI?Op MaTepuaga W BIHUSHHE €To 2 2 8 2 14
CBOWCTB Ha KOHCTPYKIIHIO

3 OCHOBEI METOJI0JI0TU U 2 2 8 12
MMPOCKTUPOBAHNA MalllUH

4 Ennnast cucrema KOHCTPYKTOPCKOH 2 2 8 12
JOKYMCHTaIlN

5 OO0mue NPUHOUIBI KOHCTPYHUPOBAaHUS 2 2 8 2 14
000pyaOBaHUs

6 OCHOBBI TeOpI/IVI/I MIPOU3BOAUTEILHOCTH 2 2 8 12
MallluH U JINHUU

7 OCHOBBI  KBaJIUMETPUHU U  TEOPUH 2 2 8 12
HaJIe)KHOCTU

8 Pacuer u KOHCTpyHpOBaHHKE aNNaparos, 8 4 6 8 2 28
paboTaloNIMX 101 AABICHUEM

9 Pacyer M KOHCTpYHMpOBaHHE TEIUIOBOW 10 4 6 8 2 30
anmaparypel
Bcero 6 cemectp 32 16 16 72 8 144

7 cemectp

10 Pacuer u KOHCTPYHPOBaHHE 5 2 4 8 5 18
POTAIMOHHBIX MaIINH

11 Pacuer oOopynoBaHust Ui pa3aeIcHUs 2 2 4 8 2 18
KHUJKHX TPOAYKTOB.




12 Pacuer H KOHCTPYUPOBaHUE 2 2 4 8 2 18
OapabaHHBIX anmapaToB.

13 Pacuet u KOHCTPYUPOBAHUE 2 2 4 8 2 18
MOPITHEBBIX MAaITIH

14 Pacuer i KOHCTPYHUPOBaHHUE 5 2 4 8 5 18
CaMOYCTaHABJIMBAIONIUXCSI MEXaHU3MOB

15 OcHoBbl Pacuer m KOHCTpyHpOBaHHE 2 2 4 8 2 18
MalllMH-aBTOMAaTOB
CoBpeMeHHBIE METOIbI

16 | PKCTICPHMEHTAILHBIX HCCIICI0BAHNI n 2 2 4 4 2 14
MPOMBIIUICHHBIX HCIIBITAHMI
TEXHOJIOTHYECKOT0 000pYIOBaHHUS

17 Hudpossle TexHONOTHMH pacdeTra H 3 3 6 6 4 22
MPOEKTHPOBAHUS
Bcero 7 cemectp 17 17 34 58 18 144
Hroro 49 33 50 130 26 288

5 Marpuua popMUpPOBAHHSA KOMIIETCHIUN 110 JMCHUIIHHE

Komnerennuu Obmee
Ne rr.1m. Pasznenel, TeMbl TUCIMILUIMHBI KOJINYECTBO
OIIK-13 TIK-14 KOMIICTCHIIHI
1 Brenenne. Kitaccndukanus + 1
MTUIIEBOT0 000PYAOBaHUS.
2 Br16op MaTepuana u BIUSIHHE €T0 + 1
CBOMCTB Ha KOHCTPYKIIHIO
3 OCHOBBI METO/I0JIOTUH + 1
MIPOSKTHPOBAHMSI MAIITHH
4 EnuHas cuctema KOHCTPYKTOPCKOM + 1
JIOKYMEHTAI[UH
OO61mue IpUHIUIB KOHCTPYHUPOBAHUS
5 000pya0BaHUs + 1
6 OCHOBBI TEOPHUH TpOH3BONIH- + 1
TEIBLHOCTH MAIIIMH M JTNHHAH
7 OCHOBBI KBAJIUMETPUHU U TEOPHUU + 1
HaJCKHOCTH
Pacuer u koHCTpyupoOBaHue
8 anmaparoB, padOTaONIUX MO/ + + 2
JIaBJICHUEM
9 PacueT u KOHCTpyUpOBaHUE + + 2
POTALMOHHBIX MAIIUH
10 PacueT obopynoBanus st + + 2
pa3erIcHHS XKUJKUX MPOIYKTOB.
11 PacueT obopynoBanus st + + 2
pa3ierCHHs XUJKUX MPOIYKTOB.
12 PacueT u KOHCTpyUpOBaHUE + 1
OapabaHHBIX aNmnapaToB.
13 PacueT u KOHCTpyUpOBaHUE + 1
MOPIITHEBBIX MAIITHH
Pacuer u koHCTpyupoOBaHue
14 CaMOyCTaHABIUBAIOIIUXCS + 1
MEXaHHU3MOB
OcHoBHI PacueT u KOHCTpyHpOBaHUE
15 MallliH-aBTOMAaTOB + + 2




COBpCMCHHbIe MCTOAbI
OKCIICPUMCHTAJIbHBIX HCCIEI0BaHUM

16 . + 1
U TIPOMBIIUIEHHBIX UCTIBITAHUI
TEXHOJIOTHYECKOr0 000pYA0BaHHMS
17 udpoBsle TEXHONIOTHU pacdeTa U + 1

MIPOCKTUPOBAHUS

6 OOpa3oBarejibHbIE€ TEXHOJOTUH

O0beM aynuTOpHBIX 3aHATUH Bcero — 132 vacos, B T.4. jekuuu — 49 gacos, 1ab0paTopHbIe

U npakTuueckue padbotel — 83 yaca. 55 % - 3aHATHS B MHTEPAKTUBHBIX (popmax OT oObema
ayIUTOPHBIX 3AHATUU.

3aHATHS JIEKIMOHHOTO TUIa, cocTapisomue 37 % BceX ayAUTOPHBIX 3aHATHMA, MPOBOISTCS
B (hopMe JISKITNI — BU3yaTH3aliii C MPUMEHEHHEM MYJITBTHMEIUIHOTO 00opynoBanws. s kaxon
U3 TaKHUX JIEKIU MOATOTOBJIEH KOMIUIEKT CIaii10B B 00bemMe He MeHee 10 mTyk

OcraBiieecs IIaHOBOE ayTUTOPHOE BPEMsi OTBEICHO I107] Ta0OPaTOPHBIE U MPAKTHYECKHE
3aHATHSL.

3alIaHUPOBAHO  HCIOJIB30BAHWE AKTHBHBIX M HMHTCPAKTHBHBIX (OPM  MTPOBEICHHSI
71a00paToOpHBIX 3aHATHI B BUE: pa3dopa METOAMKU DPELICHUS KOHKPETHBIX WH)KEHEPHBIX 3ajad,
pa3bopa KOHKPETHBIX MTPOU3BOICTBEHHBIX CUTYAIHA.

3arIaHupOBaHO UCIIONB30BaHUE KaK TPAIUIIMOHHON (00BSICHUTEIBHO-WILTIOCTPATUBHOM ),
TaK ¥ WHHOBAIIMOHHON (JMYHOCTHO-OPHUEHTHUPOBAHHOM) TexHoyoruil. [IpemycMoTpeHo
MCIOJIb30BaHME HAIVISAHBIX MOCOOUH (MaKeThl, CTEH/IbI, Y3JIbl MAIIIHH).

Cemectp Bun 3ansTus Hcnonp3yemble HHTEPAKTHBHBIE 00pa30BaTeIbHbIC Komuaects
JI, JIP, TIP mu TEXHOJIOTUH 0 4acoB
Ap.)
6 J [Mpobnemuass nekmus u nabopaTopHas padoTa Ha TeMmy: 4
«IIporHo3npoBaHue KOHCTPYKIMH MaIInH»
6 JI, JIP, ITP Jlexknmst BH3yanmsanus W JlabopatopHas paboTra Ha TeMy: 10

«Pacuer Ha MNpOYHOCTL U YCTOﬁqHBOCTB 9JICMCHTOB
TEII000MEHHBIX armaparoB»

6 JI, JIP [Mpobnemuass nexmusts u JabopaTopHas paboTa Ha TeEMY: 6
«IIpobaemsr TOBBIIIIEHHS MPOU3BOIUTEIEHOCTH,
s dexTuBHOCTH, SKOHOMUYHOCTH, AKCIUTyaTallMuOHHOM

Ha/IeKHOCTH KOHCTPYKLUI MaIllMH U alapaToB U CHUKEHHUS UX
MaTepHAIOEMKOCTH M CTOMMOCTH Ha EAMHUIYy MOIIHOCTH
(TIpOM3BOAMTENHEHOCTH) HAa TPHUMEPE EMKOCTHBIX allapaTos,
paboTarOLIMX MO JABICHUEM.

6 J1, JIP IMpoGnemuas jekinus u JaboparopHas pabora (case-study) 16
TUMAa  CUTyalUUsS-WUIIOCTpAlMs  Ha  TeMy: «Twurbl
TEIJIOOOMEHHBIX ~ amnmapaToB, pacyeT W 00JacTd  HX
PUMEHEHHUS»

6 JI, JIP Jlekums Bu3yanuzanust W JabopaTopHas padoTa Ha TeMy: 6
«ComnpsikeHHs 3JIeMEHTOB TEIIIOOOMEHHBIX allapaToB)

6 J Jlexuus BU3yanu3alms Ha TemMy: «Pacder KpyribIX MIacTHH 6
METO/IOM Ha4yaJbHBIX TapaMeTPOB»

7 JI, JIP, ITP [TpoGnemuas nekims U gadoparopHas pabora (Case-study) Ha 10
temy «ToJnnuHa 1McKa ¥ ero MpovYHOCTHY

7 JI, JIP [MpoGnemuass nexkuust u naboparopHas paboTa. AHaU3 6

KOHKPETHBIX cUTyaruii (Case-study) Tuma cutyanust - OreHka
Ha TeMy «OnTuMu3anusi KOHCTPYKIMU 000JI09eK»

7 JIP JlenoBass mrpa Ha Temy «OpraHuzands W MpOBEICHHE Ha 8
MAaIIMHOCTPOUTEIHLHOM MPEANPUSITAN npotecca
MPOCKTUPOBAHHMS almapaTa, paboTaroNero Mo 1 AaBICHUSM)
HUroro: 72
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7 Y4e0HO-MeTOIUYECKOE

7.1 Buabl caMOCTOSITeIbHO padoThl, MOPSAI0K UX BbINOJHEHUS] H KOHTPOJIS

odecreuenue

CAMOCTOSITEILHOM

padoThbI

CTY/I€HTOB.

OIIeHO‘lHLIe cpeacrea i TEKyHIEro KOHTPOJdA YCII€BaeMOCTH, I[pOMC)KyTO‘lHOﬁ
aTrTeCTalluM 110 U TOraM OCBOCHHA JUCHUITJIMHBI

Ne | Paznen (rema) Buaer CPC Hopsaok Bpimonnenuss CPC Meron
n/m| THCHUILIHHBI KOHTPOJIA
1 | Beenenue. IToaroroska Pabora C JIGKIIMOHHBIM | YCTHBIN OmpoC,
Knaccuduka YCTHOMY OIIPOCY, MaTepHajioM, OCHOBHOM U | TECTUPOBAHUE
s ITOJITOTOBKA JIOTIOTHUTEIIFHOM JIMTEpaTypoHu,
ITUILEBOIO K 9K3aMEHY HMHTEpPHET-pecypcaMu
obopynoBaH
Hsl.

2 | Bwibop ITogroroBka Pabora C JIEKIIMOHHBIM | YCTHBIH
Marepuajia U | YCTHOMY OIIPOCY, MaTepraioM, OCHOBHOM U | ompoc,
BIUSHUE €r0 | MOATOTOBKA JIOTIOTHUTEIIFHON JUTEPATYPOH, | TECTUPOBAHUE
CBOMCTB Ha | K 9K3aMEHY WHTEpHET-pecypcaMu
KOHCTPYKLIH
0

3 | OcHOBEI IToaroroBka Pabora c JICKIIMOHHBIM | YCTHBIHI
METOJI0JIOTH k JIP, u [I3, | matrepuanom, OCHOBHOM U | onpoc,

Hu IMOJITOTOBKA JIOTIOTHHUTEIIFHON JUTEPATYPOH, | TECTUPOBAHUE
MPOEKTUPOBA | K DK3aMEHY WHTEpPHET-peCypcaMu
HUS MalllMH

4 | Eqnuasg ITonroroska Pabora C JIEKIIUOHHLIM | YCTHBIHN
cucreMa k JIP, u [II3, | marepuanom, OCHOBHOH U | ompoc,
KOHCTPYKTOP IMOJTOTOBKA JIOIIOJTHUTEIILHOMN JUTEPATYPOH, | TECTUPOBAHUE
CKOM K 9K3aMEHY MHTEpHET-pecypcaMu
JIOKyMEHTAI]

401

5 | Obmue ITogroroBka PaGota c JICKIIMOHHBIM | YCTHBIH
MIPUHLATIBI k JIP, u [II3, | marepuanom, OCHOBHOH U | ompoc,
KOHCTPYHUPOB | MOATOTOBKA JIOIIOJTHUTEIILHOMN JUTEPATYPOH, | TECTUPOBAHUE
aHus K 9K3aMEHY MHTEpHET-pecypcaMu
o0opynoBaH
Hs

6 | OCHOBEI ITonroroska Pabora C JIEKIIMOHHBIM | YCTHBIHN
TEOpUHU K YCTHOMY | MaTepHayioM, OCHOBHOM u | ompoc,
MPOU3BOM- OIpocy, JIOTTOJTHUTEbHON JIMTEpaTypou, | TECTUPOBAHUE
TCIBHOCTH IMOJATOTOBKA MHTEpHET-pecypcaMu
MaIlUH U | K DK3aMEeHYy
JTUHUHN

7 OCHOBLL ITogroroBka Pabora C JIEKITMOHHBIM | YCTHBIHA

K YCTHOMY | MaTepHayioM, OCHOBHOM U | ompoc,
KBaJIUMETPH . N
WoH TeopHn oTIpocy, JIOTIOJTHUTEIIBHOMN JUTEPATYpPOH, | TECTUPOBAHUE
IMOJATOTOBKA MHTEpPHET-pECypcaMu, MOATOTOBKa
HaJCKHOCTHU
K 9K3aMEHY oruera 1o JIP

8 | Pacuer u [Togroroska Pabora C JIEKIIMOHHBIM | YCTHBIA
koHcTpyupoB |k JIP wu II3, | marepuanom, OCHOBHOM U | ompoc,
aHue BBITTOJTHEHHE JIOTIOTHHUTEIIFHON JIMTEpaTypou, | TECTUPOBAHUE
anraparos, KYpCOBOM MHTEpPHET-pECYpCaMH, TMOATOTOBKA

11




paboTatonm

paboTHI

otueta 1o JIP

X IO | W IIOATOTOBKA
JIaBJICHUCM K TECTUPOBAHUIO
1 DK3aMEHY
9 IToaroroBka PaGora c JICKITUOHHBIM | YCTHBIN
Pacuer u k JIP u [II3, | marepuanom, OCHOBHOM U | onpoc,
KOHCTPYUPOB | BBINOJIHEHUE JIOIIOJTHUTEILHOMN JUTEPATYPOH, | TECTUPOBAHUE
aHue KYPCOBOM HHTEpPHET-PECypcaMH, TOATOTOBKA
pOTallMOHHBI paboThI otuera no JIP
X MalluH M MOJTOTOBKA
K 9K3aMEHY
10 Pacter IToaroroska Pabora C JIEKIIMOHHBIM | YCTHBIA
oopynoBan k JIP wu [II3, | matrepuanom, } OCHOBHOM UI/I onpoc,
s s BBIHOJ'IHGUHI/IG JIOMOJHUTEIBHOMN JUTEPaATypoH, | TECTUPOBAHHE
pasenenus KypCOBOM WHTEpPHET-pECypcaMu, MOATOTOBKA
SKHTKHX paboThI oryera no JIP
U MOJITOTOBKA
MPOJYKTOB.
K 9K3aMEHY
11 Pacuer ITonroroska Pabora C JICKIUOHHBIM | YCTHBIN
oGopyIoBaH k JIP u [II3, | marepuanom, } OCHOBHOH UI/I orpoc,
st s BLIHOJIHGUHI/IG JIOIIOJTHUTEILHOMN JUTEPATYPOH, | TECTUPOBAHUE
pasenenns KypCOBOI WHTEPHET-PECypCcaMu, IOATOTOBKA
KILIKHX paboThI oryera 1o JIP
Y MIOATOTOBKA
MPOJTYKTOB.
K 3a4eTy
12 | Pacuer u ITogroroBka Pabora c JIEKIIUOHHBIM | YCTHBIH
KOHCTPYUPOB | YCTHOMY OIIPOCY, MaTe€pHaioM, OCHOBHOM U | ompoc,
aHue MMOATOTOBKA JIOIIOJTHUTEILHOMN JUTEPATYPOH, | TECTUPOBAHUE
OapabaHHBIX K 3a4eTy UHTEpHET-PECYpPCaMHU, TOATOTOBKA
arnmaparos. oruera 1o JIP
13 | Pacuer i IToaroroBka PaGota c JIEKITMOHHBIM | YCTHBIHA
KOHCTPYUPOB | YCTHOMY OIIPOCY, MaTe€pHaioM, OCHOBHOM U | ompoc,
aHue IMOJTOTOBKA JIOIIOJTHUTEIILHOMN JUTEPATYPOH, | TECTUPOBAHUE
MOPIIHEBBIX K 3aUeTy MHTEpPHET-pECypcaMu, MOATOTOBKa
MaIIH otuera mo JIP
14 | Pacuer u ITogroroska Pabora c JIEKIIUOHHBIM | YCTHBIH
KOHCTPYHPOB | YCTHOMY OIIPOCY, MaTe€pHaIoM, OCHOBHOM U | ompoc,
aHue IMOJATOTOBKA JIOIIOJTHUTEIBHOMN JUTEPATYPOH, | TECTUPOBAHUE
CaMOyCTaHaB K 3aUeTy WHTEpPHET-PECypCaMH, TOATOTOBKA
JIUBAIOMIMXCS oruyeta 110 JIP
MEXaHH3MOB
15 | OcHoBBI ITonroroeka Pa6ota c JIEKIIMOHHBIM | YCTHBIN
Pacuer U | YCTHOMY OTPOCY, Marepuajom, OCHOBHOM U | ompoc,
KOHCTPYUPOB | MOATOTOBKA JIOIIOJTHUTEIBHOMN JUTEPATYPOH, | TECTUPOBAHUE
aHue K 3a4eTy WHTEpPHET-PeCypcaMu
MaIlnH-
ABTOMATOB
16 MeToms: [Togroroska Pabora C JIEKIIMOHHBIM | YCTHBIA
K JIP, | marepuaiom, OCHOBHOM U | ompoc,
HCCIIETOBAaHU . N
5 MOJATOTOBKA JIOTIOJTHUTEIBHOM JUTEPATYypOH, | TECTUPOBAHUE
K 3a4eTy HMHTEpHET-pecypcaMu
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17 ITonroroBka Pabora C JICKIIMOHHBIM | YCTHBIN
K 3K3aMEHy, | MarepuasoM, OCHOBHOM U | ompoc,
Urtorosbiii 3a4eTy JIOTIOJTHUTEIbHON JIUTEpPaTypoH, | TECTUPOBAHHE
KOHTPOJIb U BBIINOJIHEHUE | MHTEPHET-pecypcamMmu
KypCOBOM
paboThI
7.2 KoHTpoJibHbIE€ BONPOCHI IJIsl CAMOIIPOBEPKH

HaumeHoBaHue pazzenos Tembl yueGHOrO Kypca Ui CaMOCTOSTEIbHOTO U3YUEHUSI U
y4€OHON JUCIUIINHBI KOHTPOJIbHBIE BOIIPOCHI AJIsl CAMOIIPOBEPKHU
Paznen 2. Bribop CBolicTBa KOHCTPYKIIMOHHBIX MaT€pUAIOB.
Marepuaiia u BIUSIHUE €ro
CBOWCTB Ha KOHCTPYKIIHIO. KoHTposbHBIE BONPOCH! AJI1 CAMOIIPOBEPKH:
1.  KakoBbl TpeO0OBaHUs K KOHCTPYKIIMOHHBIM MaTepuaiam?
2.  llepeunciauTb OCHOBHBIE XapaKTEPUCTUKU MaTEpUANIOB,
YUUTBIBa€MbIE TIPU KOHCTPYUPOBAHUU?
3. B ueM 3akitouaroTcs 0COOEHHOCTH IPOYHOCTHBIX PacyeTOB
JJIEMEHTOB  KOHCTPYKLMH  IIpU  JEUCTBUM  HHU3KHUX
Temneparyp?
4, B uem 3akmtoyaroTcsi 0COOGHHOCTH MPOYHOCTHBIX PACUu€TOB
JJIEMEHTOB  KOHCTPYKLMH INpu  JAEHCTBUM  BBICOKHUX
Temieparyp?
5. Kakumu ObIBaIOT BUABI Harpy>KeHHUs MaTepuajoB MalIUH U
anmaparoB NUUIEBBIX MPOM3BOACTB M PEXKUMBI  HX
JKCILTyaTaluun?
6. KakoBo BiHsHHME BHJAa Harpy)XeHUs Ha MPOYHOCTHBIC
XapaKTepUCTUKU MaTepuasoB?
7.  KakoBo BIMsSHUE peXHMa HKCIUTyaTallud Ha MPOYHOCTHBIE
XapaKTepUCTUKHU MaTepuagoB?
8. Kak Bauser Kkoppo3uss Ha MeXaHU3M pa3pylIeHus
MaTtepuaioB?
9. C «kaxkod 1enbl0 BBOAATCS KOXPPHUIMEHTHI  3armaca
MIPOYHOCTH 3JIEMEHTOB KOHCTPYKLMH MAllIMH U annaparoB?
Paznen 3. OcHoBbI [Tpennocbulky TPOEKTUPOBAHUS MAILUH , allllapaToB U
METOA0JIOT MU MEXaHHU3MOB.
MPOEKTUPOBAHUS MAIIIHH.
KoHTposbHBIE BOITPOCH! [JIsI CAMOIIPOBEPKHU:
1. B dewm 3akmrogaeTcs mporecc MPOeKTUPOBAHUS MaIIUH?
2. Jlns yero mpou3BOAUTCS OTPAOOTKA KOHCTPYKIIMM MAIIHH Ha
TE€XHOJIOTUYHOCTH?
3. Kakue BUJbI IPOEKTUPOBAHUS BbI 3HaeTe?
4.  Yro Takoe CHCTEeMHBIN MOIX0/ K MPOEKTHPOBAHUIO?
5. B dyeMm 3akirouyaroTCs OKCIUIyaTallMOHHBIE TpeOOBaHMS,
PEABSBISIEMbIE K KOHCTPYKIIMU MAIIUH?
Pa3nen 4. Enunas cucrema Cragun pa3paboTKu KOHCTPYKTOPCKUX JIOKYMEHTOB.
KOHCTPYKTOPCKOH
nokyMeHnTauu (ECK). KoHTpospHBIE BOIIPOCH! [JIsI CAMOIIPOBEPKHU:
1. Kakwme oCHOBHBIE CTaIUM BKIIOUAET pa3paboTka
KOHCTPYKTOPCKHUX IOKYMEHTOB?
2.  Kakue HOKyMHTSHI SBIAIOTCS 00s13aT€IbHBIMU IIPU
COCTABJIEHUHU TEXHUUYECKOTO IPEI0OKEHUS?
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Kakue 1oOKyMHTBI SBIISIOTCS 0053aTENbHBIME TIPU
pa3paboTKe TEXHMYECKOro MpoekTa?

Kakoif aTan KOHCTPYKTOPCKOM pa3pabOTKU SBISAETCS
3aKJIHOYUTEIBbHBIM?

Pasnen 5. OOuue

OcHoBHbIE TPeOOBAHUSA, TIPEABIBIIEMbIC K KOHCTPYHUPOBAHHIO

MIPUHIIMIIBI MalIMH U armapaToB MUIIEBHIX MPOU3BOACTB.
KOHCTPYHUPOBaHUS
TEXHOJIOTHYECKOTO KoHTpobHbIE BOMIPOCH! ISl CAMOIIPOBEPKHU:
000pyI0BaHUS. 1.  Kakue npasuia gBIAIOTCS OOLUIMMU IPU KOHCTPYHPOBAHUU
MUIIEBOT0 000pyI0BaHUS?
2.  Kakue sneMeHTHI CMSATYAIOT TOYKH MMPU MUKINYECKUX U
JTUHAMUYECKUX Harpy3kax?
3. Kakumu cnocob6amMu MOKHO YBEITHUUTH KECTKOCTh
KOHCTPYKIIMH, HE TpUOeras K yBeIUYEHUIO €€ MacChl?
4. B ueMm mposIBISETCS MOJOXKUTEIbHAS POJIb aBTOMAaTH3AIINU
MalluHbI?
5.  Kakue nmyTu CHHKEHHSI CTOMMOCTH MAIIMHBI CYIIECTBYIOT?
Pa3znen 6. OcHOBBI TEOpUU [Ipou3BoAUTENHEHOCTH MAIIHH.
IIPOU3BOAUTEIBLHOCTH
MAIlIUH U aBTOMAaTUYECKUX KoHTpobpHBIE BOMIPOCH! ISl CAMOTIPOBEPKHU:
JTUHUH. 1.  Kakwue BUJbI TPOU3BOAUTEILHOCTH MAIIIUH U allllapaToB BBI
3Haere?
2.  Urto moHMMaeTCs MOJ TEOPETUICCKOM
MIPOU3BOAUTENHFHOCTHIO MAIIIUH U annaparoB?
3. Yro moHMMAaETCS MO/ TEHCTBUTEIILHON
MPOU3BOJIUTEILHOCTHIO MAIIIMH U anmnapaToB?
4, YTo moHMMAaETCS MO/ TEXHOTOTHIECKOHN
MPOU3BOJIUTEILHOCTHIO MAIIIMH U anapaToB?
5. UYro Takoe k03 HUIMEHT UCTIOI30BAHUS MAIITMHBI?
6. Kaxue nmyTH MoBbIIICHHS MPOU3BOJUTEIBHOCTH BBl 3HAETE?

Paznen 7. OcHOBEI
KBAJIMMETPHUH U TEOPUHU
HAJIEKHOCTHU

Teopm[ HaaAC>KHOCTHU MalllMH. OCHOBHBIE IOHATHS U MOKA3aTSIU

oo E

HaaAC)KHOCTH.

KoHTposnbHBIE BOIPOCHI [J151 CAMOIIPOBEPKHU:
Kakue BubpI OTKa30B MAIIMH U anliapaToB BbI 3HaeTe?
Uto moHMMaeTcs OTKa30M MaIlUH U anmnaparoB?
Kakwne BuabI 0TKAa30B BBI 3HaeTe?

Kakue nokaszarenn HaaeXKHOCTH BEI 3HaeTe?
Yto Takoe 0€30TKa3HOCTh, TOJTOBEYHOCTh U
PEMOHTONPUTOAHOCTh MAILIMH U annaparoB?

Paznen 8. Pacuer u
KOHCTPYHUPOBaHUE
anmaparoB, paboTaroIUX
O] 1aBIICHUEM

be3moMeHTHas Teopust 000104€EK BPALICHMUS.

KoHTposnbHBIE BOIPOCHI 7151 CAaMOIIPOBEPKHU:
Kakue nonymieHus jaexar B OCHOBE 0€3MOMEHTHOI Teopun
o0onouex?
Kakue Tumsl ocecuMMETpUYHBIX 000JI0YEeK MPUMEHSIOTCS B
arnmnaparax MUIIeBbIX TPOU3BOJICTB?
Kakwue cumbl 1eiicTBYIOT Ha OECKOHEUHO MaJIblid AIEeMEHT
000JI0YKH, HAXOASAIIUICS B paBHOBECUH ?
Mex 1y KakuMH mapaMeTpaMu 000JI0YKH yCTaHABIIMBAET
cBs3b ypaBHeHue Jlamnaca?
Mexy KaKUMHU [1apamMeTpaMu 0CECUMMETPUYHOU
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000JI0YKH yCTaHABIUBACT CBSI3b ypaBHEHHE PAaBHOBECHS?
6. Kakas nenp penieHus: OCHOBHBIX YPaBHEHHH 0€3MOMEHTHOM
TEOpUHU 000J104eK?

Pa3nen 9. Pacuer n
KOHCTPYHUPOBAHUE TEIUIOBON
anmaparypsl

TennoBbie B3auMoecTBUS. TermoBas IpOYHOCTD.
KoHCTpyKTHBHBIE CTTOCOOBI YMEHBIIICHUS] TEPMUYICCKHUX
HanpsKEHUN

KoHTposbHBIE BOTIPOCHI AJIsI CAMOIIPOBEPKH
1.  KakoBbl NpUYMHBI BOSHUKHOBEHHUSI TETLIOBBIX HATIPSKCHHI ?
Yrto Takoe TOPMOXKEHUE CMEKHOCTH M TOPMOKCHHE
¢bopmbr?
KakoBbI TyTH CHUKCHUS TEPMUYCCKUX HAMPSHKCHUH
Kaxkue ¢hopmbl TeruioBeix 0ydepoB B 3HaeTe?
Kakwie BHIIbI TEPMHUYECKUX KOMIICHCATOPOB BbI 3HAaeTE?
Kak MeHseTcs pacrosiokeHue ieTajei npu Harpese?

N

© 0k w

Paznen 10. Pacuet u
KOHCTPYHUPOBAHHUE
POTAIIMOHHBIX MAIIIUH.

PorannonHble MallIHbI ¢ IPOCTEHIINMU pabOYNMHU OpraHaMu.
Haznauenue u o6nacts npumMeHeHus. Pacuer Ha IpOYHOCTH
OBICTPOBPALLAOLINXCS AUCKOB IPOCTOIO U CIOKHOTO IPOPUIISL.

KOHTpOJ'IBHbIe BOIIPOCHI IJIA CaMOIIPOBCPKU:

1.  Kakue OCHOBHbBIE TUIIbI POTAL[MOHHBIX MAILIUH IPUMEHSIOT
B IIMILEBOM IIPOMBIIIJIEHHOCTH?

2.  KokoBO Ha3zHau€HHUE POTALMOHHBIX MALINH B MUIICBON
IIPOMBILIEHHOCTH ?

3. KaxkoBa o0macTh mMpUMEHEHUS AUCKOB CIUIOIIHOTO MPOdus
B ITMILE€BOM TPOMBIIIJIEHHOCTH ?

4.  KaxkoBa 061acTh NIpUMEHEHUS JUCKOB MIEPEMEHHOTO
npouis B UIEBON MPOMBIIIIICHHOCTH ?

Paznen 11. Pacuer
000pyI0BaHUS TS
PasACICHUA KUIKUX
MUIIEBBIX MPOAYKTOB

Potopnsie mamunsbl. [IpuMenenre n HazHaueHue. OCHOBHBIE
XapaKTEPUCTUKHU.

KoHTposbpHBIE BOITPOCH! ISl CAMOIIPOBEPKHU:

1.  UYrto takoe «(pakTop pa3faeiaeHus» U «UHIEKC
MPOU3BOAUTEIBLHOCTU» LIEHTPUDYTH?

2.  KaxkoBa 1enp pacueTa WHEKCa TPOU3BOIUTEIHHOCTH
ueHTpudyru?

3. HazoBwuTe BUABI HArPy30K, JESHCTBYIONIMX HA CTEHKY POTOpa
UWIMHpUYECKON neHTpudyru?

4.  Kaxkoii MeTo1 MPUMEHUM JJIS pacdyeTa y4acTKOB 000JI04YeK
poTopa, yaaJeHHBIX OT Kpas?

Pasnen 12. Pacuer u
KOHCTPYHpPOBaHUE
arnmaparoB ¢
MeJICHHOBPAIIAIOLITUMHCS
pabounMu OpraHamu.

OcHOBHbIE THUIIBI aNllIapaToB ¢ MEAJIEHHOBPAIIAIOIINMHUCS
pabounmu opranamu. bapabaHHble anmaparsl.

KoHTposbHBIE BOITPOCH! [JIsI CAMOIIPOBEPKHU:
1.  Kakue ocHOBHBIE BH/IbI TEXHOJIOTHYECKOTO 000PYI0BaHUS C
MeIJIEHHOBPALIAIOIIUMHUCSA Pa0OYUMHU OpraHaMu
MIPUMEHSIOT B TUIIEBOM TPOMBIIIJIEHHOCTH?

2.  KakoBo ycTpoHCTBO M MPUHILIMII AeicTBHs OapabaHHON
CYIIUIIKU?

3. B dem 3akmrouaetcs pacuer 6apabaHa Ha IPOUYHOCTH?

4. B dewm 3akirodaeTcs pacyeT 6apabaHa Ha KECTKOCThH?

o

[Touemy OomOpHBIE POJIMKH M3TOTABIUBAIOT M3 U3 Oosee
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MSATKOTO, 4eM OaHmaxx Matepuana?

Pasnen 13. Pacuer u
KOHCTPYHUPOBaHUE
MOPIITHEBBIX MAIIIHH.

[TopmineBbie MamHbl. Haznauenue u npumenenne. OCHOBBI
pacuera.

KoHTposbHBIE BOIIPOCHI 7151 CAMOIIPOBEPKHMU:

1.  Kaxue MammHbl OTHOCATCS K HOPHEBBIM?

2. B xakux oTpacis NpOMBIIIICHHOCTH U JJISl 4YEeTO
HCIIOJIB3YIOTCS IOPLIHEBBIE MAIIMHbI?

3. TlosicHuTE YyCTPONCTBO M MPUHLUI PabOTHI
roMoreHusaropa?

4.  HasoBure Bce cuiibl, AEHCTBYIOINE HA KPUBOLIUITHO-
LIaTYHHBIM MEXaHU3M?

Paznen 14. Pacuer u
KOHCTPYHPOBaHUE
CaMOyCTaHABIUBAIOIITUXCS
MEXaHHU3MOB

[TpuHIMnel camoycta"aBiuBaeMocTH. CaMOyCTaHaBIMBAOILUECS
HO/IINAITHUKH.

KoHTposbpHBIE BOIIPOCH sl CAMOTIPOBEPKH:

1. B kakux ciaydasx HEOOXOIHUMO MpeyCcMaTpUBaTh
CaMOYCTaHaBIMBAEMOCTD JleTalnei?

2. B ugem 3akirovaeTcs MpUHIIKAI CaMOYCTAHABIMBACMOCTH
MexaHuzma?

3.  Kak peanusyercs NpUHIUIT CAMOYCTAHABIMBACMOCTH B
MOLIUITHUKAX CKOJIBKCHUS?

4.  Kak peanusyercst IpUHIUII CAMOYCTaHABINBAEMOCTH B
paauaJbHBIXIOAIINIHUKAX ?

Paznen 15. OcHOBBI pacuera
Y KOHCTPYUPOBaHUS
MaIllH-aBTOMaToB

HcnonHuTenbHbIe MEXaHU3MBI MaIlIiH-aBTOMATOB.

KoHTposbHBIE BOIIPOCHI 7151 CAMOIIPOBEPKHU:

1.  Kak knaccuguuupyrorcs HCIOTHUTEIbHBIE MEXaHU3MbI?

2.  KakoBo ycTpOHCTBO M MPHUHIIHUII ACHCTBUS MAPHUPHO-
PBIYaXKHBIX MEXaHU3MOB?

3. KaxoBo ycTpOHCTBO ¥ MPUHIUII JEHCTBUS MATBTHHCKHAX
MEXaHU3MOB?

4.  KakoBo ycTpONHCTBO U NPUHIMI JI€HCTBUS MIAHETAPHBIX
MEXaHU3MOB?

5. KaxoBo ycTpoHCTBO M NPUHLHKI JEHCTBUS KYTad4KOBBIX
MEXaHU3MOB?

Pa3nen 16 CoBpemenHble
METOIBI
AKCIIEPUMEHTATBHBIX
VCCIIEIOBAaHUN U
MIPOMBIIIUIEHHBIX
HUCTBITAHUIN
TEXHOJIOTHYECKOTO
000pyI0BaHUA.

DKCTepUMEHTAIIbHBIE UCCIIEIOBAHUS TEXHOJIOTHYECKOTO
00opynoBaHuUs.

KoHTposbHBIE BOITPOCH! [JIsI CAMOTIPOBEPKHU:

1. Yem oOyunoBieHa HEOOXOIMMOCTb 3KCIEPUMEHTAIBHBIX
HCCIIEIOBAHMI TEXHOJIOTUUECKOTO 000pya0oBaHuUs?

2. B 4eM  CyIIHOCTb  TEH30METPUYECKOIO  METoAa
HKCHEPUMEHTAIbHBIX HCCIEIOBAaHUM 00O0pYJOBaHHS W Ha
Kakoi cTajuu pa3paboTKU OH mpuUMeHsieTcs?

3. B dYeMm CymHOCTb MNOJSIPU3ALUOHHO-ONTUYECKOTO METOA
HCCIIEA0BAaHUS TEUCTBUTEIbHBIX HAIPSAKECHHUMN?

4. B deM cymHOCTbh METO/IA TEH30METPUPOBAHUS?

7.3. Bompochl AJs1 MPOMEKYTOYHOI aTTecTauuu (3ayer — 6 cemecTp, IK3aMeH — 7

ceMecTp)
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Bomnpocs! 1J151 NOATOTOBKHM K 3a4eTy B 6 cemecTpe

1. O6ume NpUHIMIBI KOHCTPYMPOBAHMUS JETallei M y3J0B MAlllMH M annapaToB IHUINEBHIX
MIPOU3BOJICTB.

2. Meroguka pacy€Tta Ha MPOYHOCTH POTOpA cemaparopa-CIMBKOOTACIHUTENS (Kopryca,
KPBIIIKH, TAPETIOK, TapeJKoIepKaTes).

3. [IpuMeHeHue TEOpHH IJIACTUH U 00O0JOYEK K PACUETy KOPITYyCOB, KPBIIIEK, JHHII U JPYTHX
9JIEMEHTOB amnmaparoB (IPUMEPHI).

4. MeTtoauka MPOEKTUPOBOYHOTO pacuéTa ABYXIMINHAPOBOIO TPyOUaTOro nacrepusaropa as
CJIMBOK.

5. Meron cui ¥ 0051aCTh €r0 MPUMEHEHHUS.

6. Metoauka ompeseneHusi HauOONbIIUX HATPY>KEHUH CTEHOK IMJIMHIPUYECKUX EMKOCTEH ¢
KOHUYECKUM U C(HEpHUECKHM JTHUIIEM, 3allOJHEHHBIX JKUIKOCThIO. Llenp mocTpoeHus smiop
MEpUIUOHAIBHBIX U OKPYKHBIX HAIPSKEHUM.

7. MeToauka TPOYHOCTHOTO pacy€Ta 3aKBACOYHWKA HUIMHAPUYECKON (POPMBI C TIIOCKOU
KPBILIKOM ¥ TJIOCKUM JTHUILIEM.

8. MeToauka NPOEKTUPOBOUYHOIO pacyeTa pacHbLUIUTENbHOW cymuiakd. B dactHOCTH,
LHUJIMHJIPUYECKOrO KOpIyca CYLIMJIbHONW YCTAHOBKH, KOHUYECKOIO JHUIIA, PACIBUIUTEIBHOIO
JIUCKA.

9. Kanonuueckue ypaBHEHUS METO/Ia CHUJI M 00JIaCTh €ro MPUMEHEHUSI.

10. Meroauka MNPOYHOCTHOIO pacuéra BaHHBl I OXJAXKACHUS U KPUCTAIIU3ALUU
CTYILIEHHOTO MOJIOKA.

11. Meronuka pacuéra Ha MPOYHOCTb M YCTOMUMBOCTH JBYXKOPILYCHOTO BaKyyM-BbIIapHOIO
annapara tuna «Burang». MeTtoauka pacduéra KaJopu3aTOpoB, CEapaTopoB, OOTPEBATENEH,
KOHJIEHCATOopa.

12. MeTtoauka NpOeKTUPOBOYHOIO PacyéTa CUPOIIOBAPOYHOro KOTJIA.

13. Metoauka pacuéra Ha IPOYHOCTh JIMCKa JI€3UHTErpaTopa.

14. Metoauka NpoeKTUPOBOYHOIO pacyéTa BaHHbI /111 OTBapUBaHUS aJbOyMHHA.

15. Tlytu CHUXEHUS METAIJIOEMKOCTH U TIOBBIIIEHUS HAACKHOCTH TpU pa3padboTke
KOHCTPYKTUBHBIX PEIICHUI MAIIVH U alIapaToB.

16. Meroauka pacyeTa Ha HMPOYHOCTH AMCKAa MPOU3BOJBHBIX Pa3MEPOB, BPAILAIOIIETOCs ¢
YITIOBOW CKOPOCTBIO (®, ITOKA3aTh 3HAUYEHUE DIIOP OKPYKHBIX U PAJUAIBHBIX HANPSHKCHUH U1
aHaJM3a BIUSHUS HarpyKeHUI.

17. Meronuka NPOEKTHUPOBOYHOTO pPAacyE€Ta KOHHYECKOTO OyHKepa W IIHEKOBOTO MHTATElNs
HEIPEPHIBHOTO OXJIAIUTENS TBOPOTra.

18. Meroauka pacdyera Ha HPOYHOCTh IUIOCKMX JHUII anmaparoB (METOJ HadallbHBIX
napamMeTpoB MPU MOMEHTHOM, TOUEYHOM W pacmpeneneHHod Harpysky). Ilokazare yuacTku
MaKCHMaJIbHOTO Harpy>KE€HHUs.

19. Meronuka MpOEKTUPOBOYHOIO pacyéra nephopHpOBaHHOTO POTOpa U IIOCKOTO JTHUIIA
GunbTpyronie neHTpuQyru.

20. Mertox HadalbHBIX MapaMeTpPOB U O0OJACTh €ro NMPUMEHEHMs [UIsl pacdyera MalluH |
anmnaparos.

21. 3amauym KOHCTPYKTOPA MUIIEBOTO 00OOPYIOBAHUS.

22. Merop Tpex yCHIni U 00J1IacTh €ro MPUMEHEHUs Ul pacyeTa MalliH U alnapaTos.

23. Meroauka TPOBEPOYHOrO pacyera poTopa caMopasrpy’Karollerocs cernaparopa,
(KOHMYECKOM KPBIIIKH U TOPIIHS).

24.  Meroauka TPOBEPOYHOrO pacuéra Mo TMpeaenay TeKydecTH pabodero Jaucka
nabopaTopHOU HEeHTpUYTH A ONpeAeTIeHHs POLIEHTHOTO COJEPIKAHUS )KUPa B MOJIOKE.

25. Meron HauaJbHBIX TApAaMETPOB JIJIS pacyeTa MJIACTHH U 00JIacTh €ro MPUMEHEHUS.

26. MeTroauka IpoBEpPOYHOTO pacuéra paboyero Kojieca CaMOBCACHIBAIOLIETO HAcOCa.
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Bomnpocskl U1 MOATOTOBKM K 3K3aMeHY B 7 cemecTpe

1 Metonuka pacyéra Ha MPOYHOCTh U YCTOMYMBOCTH JIByXKOPIYCHOTO BAaKyyM-BBIIapHOTO
anmnapara.. Metonuka pacuéra KaJopu3aropoB, CENapaTopos,
2 Metonuka pacueTa Ha MPOYHOCTh IUIOCKMX MJHHIN anmnaparoB (METOA HayalbHBIX

napameTpoB MPYU MOMEHTHOM, TOUEUHOU U pacipeIe]ICHHON Harpy3Ky).

3 Meronuka MNPOEKTUPOBOYHOTO pacuera pacHbUIMTENbHON Cymwikd. B dyacTHOCTH,
UAJIUHAPUYECKOTO KOpITyca CYLIMJIBHOM YCTaHOBKHM, KOHMYECKOTO JHUIA, PACIbUIMTEIBHOIO
JTICKA.

4 Mertonuka pacuéra Ha MPOYHOCTH POTOpa Ceraparopa-CIUBKOOTIACHUTENS (Kopiyca,
KPBILIKH, TAPETIOK, TAPEIKOIEPIKATEIS).

5 Metonuka omnpeneiaeHuss HAUOONBIIUX  HANPSKCHWM, BO3HHUKAIOIMIMX B  CTEHKE
WIMHJIPAYECKUX EMKOCTEH ¢ KOHUYECKUM WU CHEpUIECKUM JTHHUINEM, 3allOJIHCHHBIX
KUAKOCTBIO.

6 Mertoauka pacuera Ha MPOYHOCTh JMCKAa IPOU3BOJBHBIX PAa3MEPOB, BPALAOLIErocs ¢

YITIOBOW CKOPOCTBIO (.

7 Mertonrka NPOEKTUPOBOYHOIO pacyeTa pacHbUIMTENbHOM CymIWwIKM. B dyactHOCTH,
LHUJUHAPUYECKOT0 KOPITyCa CYIIMIBHOM YCTAaHOBKH, KOHUYECKOTO JTHUILA
8 Meroauka MpoBEpOYHOIO pacuyeTa KOHACHCATOPAa BAaKyyM-BBIIIAPHOIO alapara

9 MeTtonuka MpOEKTUPOBOYHOTO pacuéTa JIByXKOPITyCHOTO TpyOdaToro macrepusaropa uis
MacTepu3aliy CIUBOK

10 Meronuka MPOYHOCTHOTO pacuéTa 3aKBACOYHMKA LMIUHAPUYECKOH (HOPMBI C TIIOCKOU
KPBIIIKON U TIJIOCKUM JTHUIIIEM

11  Meronuka pacyéra Ha IPOYHOCTH AUCKA J€3UHTErparopa.
12 Mertonuka npoBepoOYHOro pacuéra o Mnpeaesry TeKyuyecTH padodero Aucka J1abopaTtopHOi

HeHTpUudyTu U1t onpeeeHus: IPOIEHTHOTO COACP KAHUS KUPA B MOJIOKE.

13 OcHoBHbIE JomylIeHUsS OE3MOMEHTHOW TeoprH 000JI0YeK. YCIOBHE paBHOBECHS dJIEMEHTA
o6onouku. YpaBHenue Jlamnaca

14 Tlopsgok pacuéTa TUIACTUH METOAOM HavalbHBIX MapaMeTpoB. [umore3sl U oOIIHe
TIOJIOKEHHUSL.

15 Meronuka pacuéra Ha MPOYHOCTh U YCTOWYMBOCTH JBYXKOPIYCHOTO BaKyyM-BBITAPHOTO
anmapara tumna "Burann". Meronuka pacu€ra nmogorpeBarenei, KoHAeHcaTopa

16  Meronuka onpeaeneHuss HAaMOOIBIINX HATPYKEHUH CTEHOK IMIMHAPHYECKUX EMKOCTEH C
KOHUYCCKUM U C(l)epI/I‘-IeCKI/IM JHUIIEM, 3aIlI0JIHEHHBIX )KUAKOCTBIO.

17  OOuue npuHIUIBI KOHCTPYUPOBAHUS JeTallel U Y3JI0B
18 Ilytu CcHUXKEHUS METAUIOEMKOCTH U TOBBILIEHUS HAJEKHOCTH TpU pa3pabdoTke

KOHCTPYKTHBHBIX peIJ_ICHI/Iﬁ MallliH " alIaparoB

19 Meronuka MpOBEPOYHOIO pacyeTa poTopa CaMopasrpyKaroIlerocs cenaparopa
20 Meronuka pacueTa Ha MPOYHOCTh IUIOCKMX JHHII armaparoB (METOJ Ha4dallbHBIX

napaMeTpoB [P MOMEHTHOM, TOYEUHOH U pacipeaesIeHHO Harpys3Ky).

21  OmnpenenuTh 3HAYCHHE MAKCUMAaJbHOTO HAMpPSDKEHUS, BO3HUKAIOIIETO B  CTEHKE
MATUHIAPUYECKONH O00O0JIOUKH OT JEHCTBUS W30BITOYHOTO BHYTPEHHETO NaBlieHWs 2 aTM, €CIu
TOJIIIMHA CTEHKU 5 MM, panyc 000JIOUKH 2 M.

22 OmnpenenuTh 3HAYEHWE MAKCHMAJIBHOTO HAMNPSOKEHUS, BO3HUKAIOIIETO B  CTCHKE

cheprueckoil 00OJOYKH OT JACHCTBUA W30BITOYHOTO BHYTPEHHETO [aBJEHUS 3 arMm, €Ciu
TOJIILIMHA CTEHKU 6 MM, paguyc o6onouku 1,5 m.
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23  OmnpenenuTh TOMIIMHY CTEHKHM KOHMYECKOW OOOJIOYKH, HAXONSAIMICHCS IO JIeHCTBHEM
U30BITOYHOTO HAPYKHOTO JABIICHUS - 2 arM, paauyc oOomouku - 1 M, yrom pactBopa — 120°,
JMaMeTp BBIXOAHOTO nmarpyoka 20 cm, gomyckaemoe Hanpspkenue - 120 MITa.

24  OnpenenuTth TONIUHY CTCHKH IVUIMHIPUYECKON 00OJIOYKH, HAXOISAIICHCS IO JCHCTBHEM
U30BITOYHOTO HAPYXKHOTO JaBieHust — 1,5 atm, paguyc obomouku — 1,2 M, BeICOTa 0O0JIOUKH —
2,5 M, yroa pactBopa — 90°, nonyckaemoe Hanpsbkenue - 160 MIla

25 CocraBuUTh KaHOHHUYECKHE YpaBHEHHS METOJa CHJ, a TaKXKe I0Ka3aTh 3aBUCUMOCTb IS
pacueTa MaKCHMaJIbHOTO HANpSHKEHUSI B MECTE COMPSHKEHUS c(hepruuecKoro THUIIA C KOHMYECKOM
o0evaiikoi (THIT COeTMHEHU-CBAPKa), €CIIM JaBJICHNE Ha CTEHKY Po, Tomunaa creHku h.

26  IIpousBecTH MPOBEPOUHBIN pacyeT HA MPOYHOCTh KOHUYECKOW YaCTH €MKOCTHOTO arlapara,
3anonHeHHoro Bojoi (p=1000 kr/m%), Beicota konyca h=0,5 M, muamerp D=1 M, yron pactBopa
koHyca 20=90°. JlomyckaeMoe HampsyKeHHE JUIs MAaTEpHana U3 KOTOPOTO BHITIONHEHA EMKOCTh —
125 MIla

27 CocraBuUTh KAaHOHWYECKHE ypaBHEHHS METOJa CUJ Jii KOHHYECKOTO JHHILNA B MECTe
COTIPSIKCHMSI €T0 C MIIMHAPUISCKON 00edalkoi (coequHeHne GIaHIeBoe).

28 Omnpenenuth 3amac MPOYHOCTU MO MpeAeny TEeKy4YyeCcTH pabodero JucKa JiabopaTopHOM
HeHTpU(YTH YIS ONIPEACIICHUs MPOLIEHTHOTO COJEPKAHMUS KHIPA B MOJIOKE, €CITH MaTepHall AHCKa
Cr13 ¢ npexnenom Tekydectd ot = 220 Mna, paanyc Iucka B MecTe Mocajaku Ha Baji 0=30 mm,
paauyc kperuieHus nmpooupoxk R=120 mm, gactora BpamieHus aucka N=6000 o6/muH, ToMmIHA
nucka h=12 MM, HHTEHCUBHOCTD paaualibHON Harpy3ku oT Beca mpobupoxk Hi=1 MH/m, muck
MOCAXKEH C HATATOM Gro=-2 Mna.

29  OmnpenenuTb WHTEHCHUBHOCTh paJidajbHOW HArpy3Kd, BOZHHKAIOUIEH B MeCTe KpEIUICHUS
npoOUPOK B JHICKE JIAOOPATOPHOH HEHTPUPYTH, ecau Yuciao obopoTtoB neHTpudyrun n = 4000
00/MUH, KOMMYeCTBO TpoOupok — 20 mT, Macca ogHoM mpoOupku — 50 1, Macca meTaia
nepxkareneit mpooupox 1,5 kr.

30 Ompenenuts 3HAYCHHE MAKCHMAJIBHOTO HANPSOKEHWS, BO3HUKAIOMIETO B  CTEHKE
WIMHAPUYECKOH 000JIOUKH OT AEUCTBHUS M30BITOUHOTO BHYTPEHHEro AaBieHus 1,5 atMm, eciu
TOJIILIMHA CTEHKH 2 MM, paguyc o6onouku 0,6 M.

31 MeronoM HavyadbHBIX MapaMeTPOB OMPEICTUTh HANpPSDKEHHUS B IJIACTUHE M HauOOJbIINI
nporu6, eciiu P=20 H, R1=0,2 m, R=0,5M, h=5 mm.

32  Ompenenuts 3HaY€HHE MAKCUMAJIbHOTO HAIpPsDKEHMsI, BO3HHMKAIOLIETO B CTEHKE POTOpa
cemaparopa, eciiu yactora BpauieHus - 5000 06/MHuH, BHyTpEHHUHI pajauyc Kopmyca potopa — 35
CM, TOJIIMHA CTEHKH — 15 MM, IIOTHOCTH cemapupyemoii cpexsl — 1030 kr/m3, mpunsTs y=1,
c=1 mMm.

33  Ompenenuth 3HaYCHHE MaKCUMAILHOTO HAIPSDKEHHS, BOSHHKAIOIIETO B CTEHKE POTOpa
cemaparopa, eciau yactora Bpamenus - 4000 06/MuH, BHYTpEeHHUHN paguyc Kopiryca poropa — 45
CM, TONIIMHA CTEHKH — 10 MM, IJIOTHOCTh cemapupyeMoii cpemsl — 1020 kr/m3, npuHaTs =1,
c=1 Mm.

34  Ompenenuth 3amac MPOYHOCTU MO MpeaeNly TeKydecTH paboyero aucka jJabopaTtopHOH
HEHTPUYTH [T ONpeIeeHUs] IPOLEHTHOTO COAepKaHUs )KUpa B MOJIOKE, €CIIM MarepHall JUcKa
Cr3 c npeaenoM tekydectu ot = 220 Mna, paauyc nucka B MecTe MOCaAKu Ha Bail =20 MM,
paauyc kpemienust mpooupok R=100 mm, gactoTta Bpamenus aucka N=5000 o6/mMuH, ToIIHUHA
mucka h=10 MM, HHTEHCUBHOCTh paaualibHON Harpy3ku oT Beca nmpobupok Hi=2 MH/m, muck
MOCAXKEH C HATATOM Gro=-4 Mna.

35 Ompenenuts MHTEHCHUBHOCTH PaJMalbHON HArpy3Ku, BO3HHKAIOIIEH B MECTE KpEIUICHUS
MpoOUPOK B IUCKe JaboparopHOM HeHTpudyru, eciu yuciao oboporoB neHTpudyru N = 5000
00/MUH, KOIMYECTBO Mpodupok — 16 mt, macca ogHoW mpobupku — 70 1, Macca Mmeraiia
Jeprkareseit mpoOupoK 2 Kr.
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36  OmpenenuTh HampsbKeHHE, BO3HHUKAIOLIEe B JMCKE JE3MHTErparopa OT OJHOTO psAna
NaibIeB, €CIM WHTCHCUBHOCTh paJAMalbHOW Harpy3ku 19 kH/m, BenuumHa W3rHOAroIiero
MomeHTa 120 H-Mm, TonmmuHa aucka 15 Mm

37 IIpousBecTH MPOBEPOUHBIM pacueT Ha MPOYHOCTh CPEPUUYECKOrO ITHUINA EMKOCTHOTO
anmapara, HamoJlHeHHoro Bojoi (p=1000 kr/m®), Beicora h=0,5 M, mmamerp D=1 m.
Jonyckaemoe HanpsKeHUe JUisi MaTepuaia U3 KOTOPOro BhIONIHEHAa eMKoCTh — 250 MIla

38  Ompenenuth HampsbKeHHE, BO3HHUKAIOLIEe B JMCKE JE3MHTErparopa OT OJHOTO psAna
NanbleB, €CIIM WHTCHCUBHOCTh paauanbHOW Harpy3ku 20 kH/m, BemuumHa wu3rubaromero
momeHTa 100 H-m, Tommuna aucka 10 Mm

39 MeTonoM HadadbHBIX MMAPAMETPOB OMPEICIIUTh HANPSHKCHUS B IJIACTHHE M HAUOOIBIINN
nporu6, eciu o=2 H/m, R=0.8 M,h=7 mm.

40  OmpenenuTth TONIUHY HJIXHIAPHUECKON oOeuaiiku, quamerpom D=2 M, BeicoTO#t h=2 M.
OO0euaiika HarpyxeHa BHYTpeHHUM naBieHueM PO =0,4 Mmna, Marepuan — JIMCTOBOH IpoOKar
[6]:=210 MITa, @=1.

TecToBBIE MaTEPHAJIBI

1. TonmmHa cTeHKM oOedaiiku, paboTaroleil 1Mo BHYTPEHHUM JIABJICHUEM, OINPEIEISICTCS 10
dbopmyre:

1.h:&+C. 2.h:M+C.
2[o)p-P 2Dgp—P

3. :Lw. 4.h:L+C.
P-2clp 2lo]-Po

2. Teopust IPOYHOCTH HAHOOIBIINX KACATEIbHBIX HANIPSHKCHUH HMEET BHI:

1. o, =0,—0,<|[o]. 2. 0o =0, — 0, 2[0].

3. 0, =0, +0,<[o]. 4. 6, =0,+0,>[o]

3. OkpyxHO€ HamnpspKkeHue B chepe:

1. Gt=ﬂ. 2. amzﬂ.
2h h

LA n UmZP_'h,
h-cosa R

4. IlnactuHa, TpH HCCIENAOBAaHUU YNpyrol nedopmManuy KOTOPOW MOKHO TNpeHeOpedb,
Ha3bIBACTCS

a) MeMOpaHO#H
b) rHOKOI

C) KECTKOU

d) CIUIOIITHOM

5. I'paHMYHBIMU yCIIOBHSIMH MPH IMAPHUPHOM OMMPAHUM KPasl IUIACTUHBI SIBIISIOTCS
a) Mi=0;W=0;¢9p+#0
b) Mi=0;W=0;90#0
c) Mc=0;, W#0,9=0
d) Mi=0;W=0;¢9=0

[TomHBIM KOMIUIEKT TECTOBBIX 3aJIaHUK MPHUBEEH B (POH/IE OLIEHOYHBIX CPEICTB AUCITUTIIIUHEI.
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8 YueOHO-MeToaUYeCKOe M HHPOPMALIMOHHOE O0ecTedeHUe TUCIMILTUHbI

a) OCHOBHAs JMTeparypa:

1. Pacyer u mpoeKTUpOBaHHE CYIIWJIBHBIX ammaparoB [DNEKTPOHHBIM pecypc| : yueOHOe
nocobue / A. H. Octpuko, M. U. Cmocapes, E. 10. Xenroyxosa. - 2-¢ u3n., crep. -
Onekrpon.naH. - Cankrt-IlerepOypr : Jlanb, 2021. - 352 c. - (YueOHUKH 11 BY30B)(
CrneunanbHas TuTEpaTypa). -

Buemmnss cepuika: https://e.lanbook.com/book/169158

2. Pacuer u mTpOEKTUpOBaHHE MACCOOOMEHHBIX amnmaparoB [DJIEKTPOHHBIN pecypc]
yaeOHoe mocodue / [A. H. Octpukos, B. H. Bacunenko, O. B. A6pamos, A. B. Jlorunos|]
; mox pen. A. H. Octpukoga. - Dnektpon.naH. - Cankr-IlerepOypr : Jlans, 2021. - 352 c. -
(Yuebuuku ais By30B)( CrienpanbpHas TuTeparypa). -

Bremnsis cepuika: https://e.lanbook.com/book/168739

3. IlpoekTupoBaHWE€  TEXHOJOTHYECKOTO  OOOpPYIOBAaHUS  THIIEBBIX  IPOU3BOJCTB
[DnexTpoHHbIii pecypc] : yuebHoe mocobue / M. A. Xo3seB. - DnekTpoH.gaH. - CaHKT-
[TerepOypr : Jlansb, 2021. - 272 c. - (Yuebnuku 115 By30B)( CrnernuanbHas JIUTepaTypa). -
Bremnsis cepiika: https://e.lanbook.com/book/167914

0) JOmOIHUTeIbHAS JINTepaTypa:

4. OcHOBBI pacyeTa U KOHCTPYMPOBAHHSI MAIIMH U allllapaToB MepepadaTbIBaAIONINX
NPOM3BOJCTB [ DNEeKTPOHHBIN pecypc] : yueOnuk / B. M. 3umHsikoB [u ap.]. -
OnekTpoH.aaH. - M. : Uadpa-M, 2019. - 360 c. - (Briciiee oOpazoBanue - bakanaBpuar).
- Buemmnss cepuika: http://znanium.com/go.php?1d=1016412

5. Pacder u KOHCTpYHMpOBaHKE MAIIIMH U aMaparoB MHUIIEBHIX MPOU3BOACTB [ DIEKTPOHHBIH
pecypc] : MPaKTUKYM IO BBITIOTHEHUIO KYPCOBOTO MPOEKTUPOBAHUS TSI CTYJICHTOB
HanpapneHus moarotoBku 15.03.02 Texnomornyeckue MamuHel 1 obopynosanue / /1. B.
Crenanos, P. E. OnelinukoBa. - DnexktpoH.naH. - Kepus : KIMTY, 2021. - 40 c. -
Bremnss cepuika: https://e.lanbook.com/book/174804

6. KOHCTpYKTHMBHBIH W MPOYHOCTHOM pacyeT TeII000MEHHBIX allaparoB: yueOHo-
meToanueckoe nocodue / A.M. 'nesnunosa, KO.B. Bunorpanosa. — Bonorga —
Monounoe: @I'bBOY BO Bonoronckas IMXA, 2019. — 85 c.

7. Pacuer m KOHCTpyMpOBaHME MAaIIMH U anmnaparoB: Meroauyeckue ykazanus / FO.B.
Bunorpanosa, E.A. ®uankosa. — Bonorna—Momnounoe: ®I'bOY BO Bonoroackas
I'MXA, 2022. -37 c.

8. Pacuer u KOHCTpyHUpOBaHUE MAIITMH U anmnaparoB. PacyeT TOHKOCTEH-HBIX 000I04EeK:
meronuueckue ykazanus / F0.B. Bunorpanosa, E.A. ®u-ankosa. — Bonorna—Momounoe :
®dI'BOY BO Bosoroackas IMXA, 2022. — 36 c.

9. Pacder u KOHCTpYMpOBaHHE MAIINH 1 armaparoB. Yacte 2. Pacyer ruracTiH: yaeOHOE
noco6ue / FO. B. Bunorpaznosa, E. A. ®uankosa, B. B. Uepsernos. — Bonorna—Mosounoe
: Bommoroackas ITMXA, 2022. — 83 c.

B) [lepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHH, HCI0JIb3YeMbIX B 00y4eHUH, BKIIOYAs
nepeqeﬂb leOFpaMMHOFO 06ec11eqemm Hu I/IH(l)OpMaIII/IOHHI)IX CﬂpaBO‘lelX CUCTEM
JInneH3noHHoe MporpaMMHoe odecredeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.
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https://e.lanbook.com/book/169158
https://e.lanbook.com/book/168739
https://e.lanbook.com/book/174804

1C:Ilpennpustue 8. Kondurypanus, 1C: bByxrantepus 8 (yaeOHas Bepcus)
Project Expert 7 (Tutorial) for Windows

CIIC KoncynsranTtllmtoc

Kaspersky Endpoint Security s 6usneca CtanmapTHbIN

CBOﬁOI[HO pacnpocrpansieMoc JUIEH3UOHHOEC MPOTrpaMMHO€ odecreyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OTCYECCTBCHHOC
Sunexc.bpaysep

NuadopmannoHHbIe CIPABOYHBIE CHCTEMbI

— EnuHoe oKHO 1ocTyma K 00pa30BaTeIbHBIM PECypcaM — PEKUM JIOCTYTIA:
http://window.edu.ru/

— UIIC «Koucynsrantllnocy — pexum nocryma: http://www.consultant.ru/

— Unrepdakc - LleHTp packpbITHs KOpHopaTuBHON HH(pOpMaIyu (CepBep PacKpbITUS
uHpopmanum) — pexuM rocrymna: https://www.e-disclosure.ru/

— Nndopmanmonno-npasosoii noptan TAPAHT.RU — pexxum nocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs cripaBovHas cucteMa «Cenbxo3TexHuka» (Web-sepcus) - pexxum
nocryi: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snexrponnas 6ubnuorexa eLIBRARY.RU — pexxum nocryna: http://elibrary.ru

— Haykomerpuueckas 0a3a 1aHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U MIUTUPOBAHUS —
pexum gocrtyma: https://www.scopus.com/customer/profile/display.uri

— OdurmanbHbii caliT denepanbHON CITy>KObI TOCYIapCTBEHHON CTATUCTUKU — PEKUM
noctyna: https://rosstat.gov.ru/ (OTKpeITBIH 10CTYII)

— Pocculickas Axagemust Hayk, OTKpBITBIA JOCTYII K HAy4YHBIM KYypHAJIaM — PEKAM
nocrtymna: http://www.ras.ru (OTKpbITBIN TOCTYII)

— OdunmanbHbiii caliT MUHHCTEpPCTBA celbcKoro xo3siicTBa Poccutickoit deneparm —
pexum nocrymna: http://mex.ru/ (OTKpbITHIIA T0CTYIT)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

— DOnextpoHHblii 6ubimoreunsiit karagor Web MPBUC — pexum nocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHD — pexxum goctyna: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctyna: https://new.znanium.com/

— DBC IOPAUT — pexum gocryma: https://urait.ru/

— OBC POLPRED.COM: http://www.polpred.com/

— DnekTpoHHas OMOIMOTEKa U3/1aTENbCKOTO LIEHTPa «AKAZIEeMUS» .
https://www.academia-moscow.ru/elibrary/ (komtekuus CITO)

- ObC  ®I'bOY BO  Bomoroackas I'MXA -  pexuMm  jgocryna:
https://molochnoe.ru/ebs/

9 MarepuajbHO-TeXHHYECKOe o0ecreyeHue TUCIUNINHBI
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
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https://molochnoe.ru/ebs/

VYuebnas aymutopus 1115 JlaGoparopus «OOmerexHomoTHYecKoe O00PYIOBaHUEY
OcHoBHOE 000OpyIOBaHWE: 3KpaH i Mpoekropa | mT., mpoekrop - 1 T, KOMOBIOTEp B
KOMIUIEKTE - | IIT., arperar 3JeKTpoHacoCHbIN omqHoBuHTOBOM OHB14-M-/1Y32//1Y32 I1H-110-
@©-4,14-ANP80AG6(Ne7), xommpeccop CR-2.0/24 Wilmar 220B kpacHblil, peakTop €MKOCTHOM,
rOMOTeHe3aTop, KOMILIEKT HACOCOB, MACTEPU3aTOP TPYOUaThIil, TEIMII0O0OMEHHUK MJIACTUHYATHI.

VYueOnass aymuropus 1110 JlaGoparopuss «TexHomorudeckoe oOOpyIOBaHHUE IS
HEHTPOOEIKHOTO pa3/eeHUs KUKUX MUIIEBbIX cucTeM». OCHOBHOE 000pyIOBaHHE: YCTaHOBKA
OTIEJICHUsST MOJIOYHOTO caxapa, NOJCTaBKa TmoJ obOopymoBaHue, cemapatop Al-OYM-5,
cenaparop Auibda, cemaparop Oapaban, cemaparop Mmojokoounctutens OIIA, cenaparop
O4YMCTUTEND, cenaparop COM-3, cenaparop CIIM®.

VYuebnas aynuropus 1114 Jlaboparopus «Texnonorndeckoe obopymnoBanue s GacoBKH
Y YIAKOBKHM IHUIIEBBIX NpoaykToB». OcHOBHOE oOopynoBaHue: aBromar M6-OP3-E, mamnna
Oanko3akarouyHas [ JIP, mammna paznmuBoyHo-ykynopounas b2-OPVY-6, nomyasromar [TAJ[-3M.

VYueOnast aymuropus 1113 JlabGoparopuss «TexHoIOrM4eckoe O0OOPYIOBaHHE IS
CHEIMAIU3UPOBAHHBIX MUIIEBBIX MPOLYyKTOB». OCHOBHOE 00OpY/HIOBaHUE: SKpaH i MPOEKTOpa
1 wr., npoekrop - 1 WIT., KOMOBIOTEP B KOMIUIEKTE - 1 IIT., aBTOMAr i yIakOBKH TBOPOTa,
BakyyM BbimapHod ammapar  (Rudisleben), Banna ans  sHopmammzaunumu  BH-300,
Macjioo0pa3oBarenb 3-X LWIMHAPOBBIN, mactepu3arop Tpyouarsiii [1T2, pacnbuinrensb AUCKOBBIN
U7-OPBb, cenaparop OCI-500, dpuzep ODU, hpuzep POH-1.

Vyebnas  aymuropuss 1109  JlaGoparopusi  «Cuctembl  aBTOMaTH3MPOBAHHOTO
npoekTupoBanus». OCHOBHOE 00OpyAOBaHUE: dKpaH Uil Mpoekropa 1 miT., mpoekrop - 1 mrT.,
KoMIibtoTep B Komruiekte - 15 mt. KOMITAC-3D Bepcun v18.1,v 19, Jloroop Ne MI1-19-00289
or 01.07.2019, Geccpouno SolidWorks Education Edition, JIumensus 9710004414543481,
6eccpouno, Horosop Ne L080213-83M ot 08.02.2013

OBECIHEYEHHUE OBPA30BAHMUA JJ1A JIUL C OB3

s obecnieueHust oOpa3oBaHUsI MHBAIKIOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3JI0POBBsSI peaIn3alus AUCIUTUIMHBI MOKET OCYIIECTBISTHCS B alalTHPOBAHHOM BHIE, MCXOMIS
U3 UHAWBUAYANbHBIX TCUXO(U3MYECKHMX OCOOEHHOCTEM W 1O JIMYHOMY 3asiBICHUIO
00yJaromerocs, B 4aCTH CO3JIaHHsI CIICIIHATIBHBIX YCIOBUH.

B cnenmanbHble YCIOBHST MOTYT BXOIMTbH: MHPEIOCTAaBIEHHE OTIEIBbHOM ayIUTOPHH,
HEOOXOIMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAUMYIO
TEXHUYECKYIO0 OMOIIb, BBIOOP (POPMBI NMpeoCTaBIeHNUs WHCTPYKIMU MO MOPSAIKY MPOBEICHUS
TEKyIIETO KOHTPOJII M TPOMEKYTOYHOW AaTTeCTallid, WCIOJIh30BAHUE  CIEIHATBHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTABICHUE MTepephIBa JJIs IpUeMa MUIIH, JIEKapCTB U JIp.

Jlnist Il ¢ OrpaHWMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIlus
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

VY4eOHO-MeTOINYECKUE MaTepHalibl NIl CaMOCTOSITENIbHON paboThl 00yYaroIIUXcs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) mpenocrasnstorcs
B (hopMax, aJanTUPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
00yJaromuxcs.
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Ha3Banue q1uciUIUIMHBI (KO M HA3BAHWE HANIPABJIEHNUS MOATOTOBKH)
Pacuet u KOHCTpYHpOBaHKE MAIITUH U anaparoB
(manpasnenue nmoarotoBku 15.03.02 TexHomornueckue MammHbl 1 000PyIOBaHNE)

Lenb qUCIUILIMHBL

MOATOTOBKA K MPO(ECCHOHATBHON JAEATEIIFHOCTA B MHIIEBOM NMPOMBIIUIEHHOCTH, HA OCHOBAHWU (POPMUPOBAHHS Y
CTYIIEHTOB TBEPABIX 3HAHUU O 3aKOHOMEPHOCTAX, MPUHLMUIIAX TEXHUYECKOW peaau3aluy U METONAaX WH)KEHEPHOIO
pacyera ¥ KOHCTPYHPOBAHUSI MAlllMH U alllapaToB IHUIIEBBIX IPOU3BOJICTB

3amaun JUCHUITINHEI

- (hopMUpOBaHUE 3HAHUI O METOAOJIOIMH MPOEKTUPOBAHUS MAILIUH U BUAAX MPOECKTUPOBAHUS, BEIOOPE ONTHUMAIIbHBIX
KOHCTPYKIIMI amnmaparoB B KOHKPETHBIX IPOU3BOJCTBAX, O MYTAX CHUKEHHMS MaTe€pUaOEMKOCTH, IOBBILICHUS
JOJITOBEYHOCTH U HAJIS)KHOCTH 000PYI0BaHUS;

- (opmMupoBaHHe NPAKTUYECKOM OpPHUEHTAIIMM HAa OCHOBHBIC HAIPABICHUS IPOrpecca B MAIIMHOCTPOCHHH, Ha
CYILIECTBYIOIIME METOJbl ONTHUMAJIBHOTO TMPOEKTUPOBAHUS TEXHOJIOTHUECKOTO O00OpYIOBaHMs, OCHOBaHHBIE Ha
MCIIOJIb30BaHUM MaTeMaTUYECKOro MojieiupoBanus Ha OBM;

- ¢opMupoOBaHUE MPEICTABICHUI 00 OCHOBHBIX TEXHHYECKUX IMPOOJIeMaxX, HAyYHBIX NOCTH)KEHUSX U COBPEMEHHBIX
TEHJCHLMSIX Pa3BUTHS HAYKH, O METO/IaX pacyeTa U KOHCTPYMPOBAHMSI MAIlIMH U alllaparoB MUILEBbIX MPOU3BOJICTB C
LEJbIO MOBBIIEHUS UX 3((HEKTUBHOCTH, O CPEICTBAX aBTOMATU3AILIMU MpOIlecca pacyeTa U KOHCTPYHUPOBAHUS MaIlHH
1 BBIOOpE HanboJIee ONTUMAIBLHOTO BAPHAHTA MPEJIAraeMbIX PEIICHHM.

B IMpoHecce OCBOCHUS JTaHHOM JUCHUIIIAHBI CTYACHT (I)OpMI/IpyeT 1 JCMOHCTPUPYCET CICAYIOIINC

OO1IeKYIBTYPHBIC KOMIIETCHITUI

Komnerenuuun [TepeueHb KOMIOHEHTOB (TUIaHUpyeMble | TexHomorun dopma Crynenu ypoBHEN OCBOEHUS
Nunexc | ®opmynupoBka pe3yNbTaThl 00y4YCHHS) dhopmupoBaHus OLIEHOYHOTO KOMITIETCHIIUU
cpencTBa
OIIK- Croco0OeH MpUMEeHATh N-1 omk-13 3HaeT COBpeMEHHBIE METOTUKH Jlekuun TectupoBanue IMoporoBwiii
13 CTaH/AaPTHBIE METOJIbI pacdera u HpOGKTI/IpO6BaHI/I$I JieTayiei U y3710B KoHTposbHas (VA0BIETBOPUTEIbHBIIA)
pactieta Tipt . IT/E?[HZO Homqi,cmm OPOPYAOBAHIA JlabGopatopHbie pabora 3HaeT COBPEMEHHBIE METOIMKU PacyeTa
MIPOEKTUPOBAHKH JCTATICH U -2 or1k-13 YMEET MPUMEHSTH aJITOPUTMBI . M
Y3JI0B TEXHOJIOTHYECKHX pacdera Ipu MPOEKTHPOBAHNH JIETANICH U y3II0B 3aHATHA YerHbiii onpoc | M HPOCKIMPOBAHILE ABTATCH 1 YSTOB
I TEXHOJIOTHYECKOT0 000pYI0BaHUS
MaIvH u 000pyI0BaHUS TEXHOJIOTHYECKOT0 000pyTOBaHHUS PAKTHYCCKUC o
IIpoaBuHyTHIi (XOpO11I0)
I/UI-3 ork-13 Bnaneer TCOPETUICCKUMHU OCHOBAMHU | 3qHATUSA JK3aMeH v
U CIIOCO0AaMU MTPOEKTUPOBAHUS CamocrosTensras | 3auer MeeT NPHMEHATH aNTOPUTMBI pacteTa
IIPH IPOCKTUPOBAHUH JETaJIeH U y37I0B
TEXHOJIOTHYECKOTO 000pyTOBaHHUS
p360Ta TEXHOJIOTHUECKOTO 000pYA0BaHUS
3amura Boicokuii (0TIM4YHO)




HNHTepakTuBHBIC KypPCOBOM Brageer TeopeTMueCKMMH OCHOBaMH U
SAHSTHS paboThI criocobamu MIPOEKTUPOBAHHUS
TEXHOJIOTHYECKOTO 000PYIOBAHUS
I[IK-14 | Cnocoben npuHEMAaTh WI-1 nk-14 3HAET METOIBI M METOMMKH pacdeTa M | Jlekuu TectupoBanue Ioporoselii
ydJacTie B padoTax 1o MPOCKTHPOBAHNS JIeTaJiei, y3JI0B U OT/ENBHBIX (Y10BI€TBOPUTEIbHBIIA)
pacveTy u MPOSKTHPOBAHUIO | YCTPOHCTB MAIIMHOCTPOUTENBHEIX KOHCTPYKIIHH JlaGopatopubie KoHTpO/TbHas 3HACT METO/IHI H METO/HKH PACYETA 1
JeTane u y3ia0B UA-2 k14 YMeeT MpOBOIUTH pacveTsl AT 6 TIPOEKTHPOBAHHS ETATeI, Y3IIOB H
MaIIMHOCTPOUTENBHBIX NPOEKTUPOBAHKME  OTJAENBHBIX  YCTPOMCTB | paooTa OTIETbHBIX YOTPOHCTE
KOHCTPYKILIMH B MOJICUCTEM MEXATPOHHBIX M POOOTEXHHUECKUX CamocTosTenbpHas 5 MAIITHHOCTPOHTEIBHBIX KOHCTPYKIIHii
COOTBETCTBUU C CHCTEM €  HCIOINB30BAHUEM  CTAaHJAPTHBIX pabora VCTHBIH OTBET T ——
TEXHUYECKUMHU 3a/IaHUSIMU M | UCTIOJTHUTENBHBIX U YIPABJSIOMIUX YCTPOMHCTB,
UCTIONB30BAHUEM CPE/ICTB  ABTOMATHKH, U3MEPUTENLHON | ETepakTuEnbie v (xopoiwo)
CTaHJApPTHBIX CPEACTB BBIYUCIIUTEIIBHOM TEXHUKH B COOTBETCTBUU C MeeT NpOBOAUTD pacyeThl "
ABTOMATH3ALIUH TEXHHUYECKUM 3aJJaHUEM 3aHATHA INPOEKTUPOBAHKUE OTAEIBHBIX YCTPOHCTB
MIPOEKTUPOBAHUS UA-3 nx14 Brnameer HaBbikamMm pacueTa u HMOACUCTEM MEXaTpOHHBIX u
IIPOEKTUPOBAHML Jeranen u y37I0B POCOTEXHIYCCKHX CUCTEM ¢
MAaIIMHOCTPOUTENBHBIX KOHCTPYKLHUI B HCIOJIBE30BaHNEM CTaHAapTHBIX
COOTBETCTBHH C TEXHHUYESCKUMHU 3aJaHUSIMHU U HCTIOJTHUTCJIPHBIX W YIPABJAOMINX
HCIOJIL30BAaHUEM CTaHJAapPTHBIX CpeacTB YCTPOWCTB, CpeacTs aBTOMATHKH,

aBTOMATU3allNU NPOCKTUPOBAHUA

I/I3MepI/IT€J'ILHOﬁ n BBIYHUCINTCILHON
TEXHUKHU B COOTBETCTBUHU C TCXHUYCCKUM
3aJaHUEM

Bricoknit

(oTIIN4YHO)

Bnaz[eeT HaBbIKaMHU pacyera u
NPOEKTUPOBAHUS  JeTalel U  y3J0B
MAalIMHOCTPOUTENIBHBIX KOHCTPYKLMH B
COOTBETCTBUU C TEXHUYCCKHNMHU
3aJaHUAMU u HUCIIOJIB30BAHHUEM
CTaHJAAPTHBIX CPEACTB aBTOMaTU3alluU
MPOCKTUPOBAHU S
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