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1. HEJIX OCBOEHUSA JUCHUTIINHBI

1.1 | [TonroroBka crienuagnCcTa, BIaICIOLIEro OCHOBHBIMU NoOJI0KeHUs MU Teopuun JIBC, ymeromiero ucroyib30BaTh 3TH 3HAHUA
JUIS PEIIeHUs IPaKTUYECKHUX 3a/1a4, OCBAaUBATh HOBBIE THIIbI JBUTATEJeH, OLIEHUBATh UX TEXHUKO-9KOHOMHYECKHE
XapaKTEPUCTUKU U 00ECTICUUTh NX ONTUMAIBHYIO SKCIUTYaTaIIHIO.

1.2 | K ocHOBHBIM 3a/1a4aM JUCHUIIINHBI OTHOCSITCS:

1.3]- H3y4eHHE TeopHuu pabodero mporecca, ra3000MeHa U TOIUINBOIOIAYH;

1.4]- H3y4eHHE METOJOB, TO3BOJISIONINX OIEHUBATh U ONTUMH3UPOBATH PaOOTY CUCTEM TOILUIMBOIOAAYU H
BO3/yXOCHAa0KEHHS;

1.5]- MIOJTy4eHNE 3HAHUH O COBPEMEHHBIX CPEICTBaX MCCIEIOBAHMS M JHMAarHOCTUPOBAHUS IPOLECCOB B CYIOBBIX
TIM3EIISIX.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT: b1.0

2.1 | TpeGoBaHNs K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.2 | JMCHMILUTMHBI M MPAKTHKH, [JIsI KOTOPbIX OCBOECHUE TAHHO TUCIHILTMHBI (MOIYJIs1) HEOOX0TUMO KAK
npeIiIecTBYIOIIee:

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIUILTAHBI
(MOJIY.JIST)

YK-2: Cniocoden YpaBJATh NPOEKTOM Ha BCEX ITAaNax €ro )KU3HCHHOI'0 HUKJIa

YK-2.3: YHpaBHHeT IMPOCKTOM Ha Ka)KIIOH CTaauu: HHUOHAWH, IIJTaHUPOBAHWH, pCaJI3allii, OTUCTA, 3aBECPIICHUA

OIIK-2: Cnnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC U oﬁmem{meﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJ]LHOﬁ ACATECJIbHOCTH

OIIK-2.3: TIpuMeHsIeT METO bl TEOPETHIECKOTO M SKCIICPUMEHTAIEHOTO UCCIICIOBAHUS B MTPOYECCHOHATIBHOMN eI TeITbHOCTH

OIIK-3: Cnoco0eH NpoBOANTDb H3MepeHUs M HA0I101eHNs, 00padaThLIBATh U MPEACTABIATH IKCIIEPHMEHTAJbHbIC JaHHbIE

OIIK-3.3: O6pabaTbiBaeT U MpeACTABISIET MOMyICHHBIC TaHHBIC U OIICHUBACT PE3yIbTaThl H3MEPECHUH

OIIK-4: Cnnocoden AAANTHPOBATHCH K HBMEHAKOIIUMCH YCJIOBUAM CyI[OBOﬁ AEATEJIBbHOCTH, YCTAHABJIMBAsI IPUOPUTETHI 1JIA
AOCTHKCHUSA LEJIH C Y1€TOM OIPAHHYCHUA BPEMECHH

OIIK-4.1: YcranapnuBaeT NPHOPUTETHI MPOPECCHOHATBHOMN NeSITETHHOCTH, aJANITUPYET UX K KOHKPETHBIM BHJIAM JIESTEITLHOCTH U
MIPOEKTaM

IIK-5: Cnoco0eH BBINMOJHSITH 0e30MaCHbIe 1 aBapHﬁHble npoueaypsl IKCIIyaTallia MEXaHU3MOB JIBUTaTeJbHOMI YCTAaHOBKH,
BRJIIOYasl CHCTEMbI YIIPABJICHUS

TIK-5.1: OcymiecTBiseT perynpoBaHe CyOBBIX ABUTATEIbHBIX YCTAHOBOK IS 0€30IMacHOM pabOThI C YIETOM MEXIyHApOIHEIC
KOHBEHLIUH U TpeOOBaHUS




ITIK-6: Cnoco0eH ocylecTBIATh HOATOTOBKY, IKCIUIYyaTAllM10, 00HAPYKeHHE HEHCIIPABHOCTell U Mepbl, He00X0AMMbIe /LIS
Npe0TBPAIeH!s] NPUYMHEHHS MOBPEKAEHU CIeAYIOIHM MeXaHH3MaM U cucTeMaM ynpasienusi: 1. [iaBHblii 1BUraTen
U CBSI3aHHBIE C HUM BCIOMOTaTeJbHbIe MexaHu3MbI; 2. [IapoBoii KoTes U CBA3aHHBIE C HIM BCIOMOTaTeJbHbIe MEXaHU3MbI
W mapoBble cucTeMbl; 3. BenoMorareabHble IepBHYHbIE ABUTAaTe/IM U CBA3aHHBIE C HUIMH cHcTeMbl; 4. [[pyrue
BCIIOMOraTeJbHble MEXaHHU3MbI, BKJIIOUYAsl CHCTEMbI 0XJ12K/eHHs1, KOHAUIHOHHPOBAHUS BO31yXa U BeHTHJISIUH

TIK-6.1: OcymecTBisieT NOArOTOBKY U SKCILTyaTaluio TIaBHOM COY U Cy[OBBIX BCIIOMOTaTENbHBIX CUCTEM

IIK-34: Cnocoden chopMupoBaTH LeJIM MPOEKTA (IPOrpaMMbl), pa3padoTaTh 00001IeHHbIE BADHAHTHI €€ pellleHud,
BBINOJHUTH AHAJIN3 ITHX BAPUAHTOB, MPOTHO3HPOBAHHE MOCJIEICTBHIl, HAX0KIeHNe KOMIIPOMHICCHBIX pelleHui

[1K-34.1: Ilmanupyet nenu npoexTa, paspabaTbIBacT BApHAHTHI PELICHHS, aHATU3UPYET U HPOTHO3UPYET Pe3yIbTaTh CBOUX

perieHui

IIK-35: Cnocoden pa3padoTaTh NPOEKTHI 00bEKTOB MPO(eCcCHOHAIBbHOI eI TeJbHOCTH € Y4eTOM (PU3NKO-TEeXHHYECKHX,
MEXAaHUKO-TEXHOJOTHYECKHUX, ICTCTUYCCKHUX, IKOJTOTHYECKUX, IPTOHOMHUYECKUX U IKOHOMUYECCKUX Tpeﬁona}mif[, B TOM
YHCJIe ¢ UCT0JIb30BaHHeM HH(POPMALMOHHBIX TEXHOJIOT Ui

TTK-35.1: OcymmiecTBisieT co3aanue 00BEKTOB MPo(hecCHOHANBHON NEATENTFHOCTH C YIETOM Pa3IHYHBIX TPEOOBAHHUN M HOPM C
UCTIONB30BaHNEM HH()OPMALIMOHHBIX TEXHOIOTHH

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

31

3HaTh:

3.1.1

HpI/I60pBI U METOJbI H3M€pCHI/Iﬁ IpH UCIBITAHUAX CYAOBBIX JU3enen

3.1.2

(I)yH,E[aMEHTaHLHbIe 3aKOHBI U MOHATUA TCPMOANHAMUKH, ITPOLECCHI TEIJIOMACCONIEPEHOCA U ABUKCHUS JKUAKOCTH U I'a3a;
XUMHUYCCKHUE 3JIEMCHTBI U UX COCIUHCHUA

3.13

NOpAAOK NPOBEACHUA TCINIOTECXHUYECKOI'O KOHTPOJIA CyAOBBIX JABUT aTese

3.14

Tp66OBaHI/IH HalTMOHAJIbHBIX U MEKIYHAPOAHbIX HOPMATUBHBIX JTOKYMCHTOB

3.1.5

OCHOBBI TUATrHOCTUKHN CYTOBBIX ameneﬁ " UX 3JICMCHTOB.

3.1.6

HpI/IHIII/Il'[BI ocnabieHns u OIrpaHUYCHUSA KPYTHIBHBIX KoJieOaHuil u JAHAMAYCCKNX HArpy30K B CUCTEME CyZIOBOT'O
BaJIONPOBOJia U KPUBOIIUITHO-IITATYHHOT'O MEXaHU3Ma,

3.1.7

HOpMaJIbHBIE 3HAYSHHSI TAPAMETPOB CYIOBOTO JU3EIIS M OOCITY)KHBAIOIINX €TO CUCTEM. XapaKTEPUCTHKH, IO KOTOPHIM
paboTtaet cy0BOi qHU3enb

PaGoune 3HaYEHHS TApaMEeTPOB B CHCTEMAX, OOCITyKUBAIOIINX CYI0BOH aAu3eins. [IpaBuia HOATOTOBKH, KCILTyaTaIHH
CYIOBBIX IU3€Iel

MIPUHOUIT HeI;'ICTBPI}I, OCHOBBI KOHCTPYKIIUU CYJOBBIX ,Z[I/I3€J'ICI71 " UX 3JIEMCHTOB, MEXaHU3MBI IBUKCHUA U IIPUBOALI,
CHUCTCEMBI ITYCKa U pCBEPCUPOBAHUA, 06CJ'Iy)KI/IBaIOH_II/I€ CHUCTEMBI CYIOBBIX zm3enel71, OKCILTYaTallUOHHBIC XapaKTCPUCTHUKH U
PEKUMBI pa6OTI)I, HUX OIITUMU3AIHA, BI)I60p OIrpaHUYUTEIIbHBIX MTAPAMETPOB U XapPaAKTCPUCTHUK.

3.1.10

Mertoaukoit pacyeTa U aHajin3a pa6otmx IpoHeCCOB B TUIMHAPC AU3ECJIA, CUCTEMAX razoo0OMeHa u TOITUBOIIO JaYH1

3.1.11

OCHOBHBIC KOHCTPYKTHBHBIC PCIICHUA, O6€CHC‘{I/IBa}0H_II/IC 0e30MmacHbIi YPOBCHb MEXaHWYECKON U TEeTIOBOU
HaNPAKEHHOCTH CYyJOBBIX IH3eIIeH

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

3.2

YMmerb:

321

MIPOBOIUTE 00pabOTKY M aHANIN3 Pe3yIIbTATOB H3MEPEHHI

322

HCIIOJB30BaTh MAaTEMATHUCCKUEC METObl B TCXHUYCCKUX MPHUITOKCHUAX U COBPCMCHHBIC I/IH(I)OpMaI.lI/IOHHLIG CUCTEMBI

323

00pabaThIBaTh PE3yabTaThl IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI NTPH TEINIOTEXHUYECKOM KOHTPOJIE CYOBBIX AU3eneit

324

CaMOCTOSITENIHO OLIEHUBATH POJIb HOBBIX 3HAHUI, HABBIKOB U KOMIIETEHIMI B 00pa30BaTeNbHOM, MpodeccHoHamTbHON
JIEITCILHOCTH

325

aHAJIM3UPOBATh KOHCTPYKIHMIO CYAOBBIX AU3EJEH ¢ TOMOIIBIO YepTeKeH/ MHCTPYKLIUH,




3.2.6 | [Ipon3BOAHUTE PETYIUPOBAHNE CYAOBBIX AU3ENICH C IOMOIIBIO TPAIUINOHHBIX, aBTOMATH3HPOBAHHBIX MIH KOMITBIOTEPHBIX
CHUCTEM;
3.2.7 | ycTpaHATh NPUYUHBL, IPHBOIAIINE K H3MEHEHUIO HOPMAIbHBIX 3HAUCHUH TapaMeTpOB AU3EIS U CUCTEM, KOTOPBIE €ro
00CITy)KHBAIOT
3.2.8 | OOBACHUTH CBA3M MEXIY MpOLiecCaMK, IPUBOIIIINMH K H3MEHEHHIO 3HAaUeHUH pabounx mapamMeTpoB B CUCTEMAX,
00CITyXKUBAIOIIHX CYIOBOI AN3€Ib
3.2.9 | 0OBACHATE KOHCTPYKLHUIO CYJOBBIX JIU3€JICH C TIOMOIIBIO YepPTeKeH/MHCTPYKINHA,
3.2.10 | aHanmu3upOBaTh TUIIOBBIE KOHCTPYKIIMH COBPEMEHHBIX CYAOBBIX JH3eleil U Ha 3TON OCHOBE pa3padaThiBaTh COOCTBEHHBIE
pEeLIeHus! IPU KYPCOBOM ITPOEKTUPOBAHUU
3.3 | Bragern:
3.3.1 | MmeTomuKoit opopMIIeHHs OTYETa 00 UCIIBITAHUSIIX
3.3.2 | MeToiaMHl MaTeMaTHYECKOTO pacyeTa CyJJOBOTO JBUTaTEst
3.3.3 | HaBBIKAMU NTPOTHO3UPOBAHUS TOCIIEICTBHUS CBOEH COIMATBHON U IPO(heCCHOHATBHON AATETHHOCTH
3.3.4 | 3HaHWEM KOHCTPYKIINHN CYHOBBIX (B T.4. MOPCKHX) AN3ENIEH N YMEHHEM OOBACHITH HX KOHCTPYKIIUIO C TOMOIIBIO
gepTexeil/HHCTpyKIuii;
3.3.5 | oOmenpuHATOH TepMUHOIOTHEH B 001aCTH IKCILTyaTallui CyIOBBIX Au3eNeid. MeTonamu 0OHapyKeHHS TIPHINH
HEHUCIPaBHOCTEH ITTaBHOTO JBUTATENS U CBA3aHHBIX C HUM BCIIOMOTaTEeIbHBIX MEXaHH3MOB
3.3.6 | 3HaHMEM KOHCTPYKIMHU CYHOBBIX (B T.4. MOPCKHX) AU3ENeH U yMEHHEM OOBACHITH UX KOHCTPYKIIUIO C OMOIIBIO
YepTekeil/MHCTPYKIHIA;
3.3.7 | HaBbIkaMu perynupoBaHUs IapaMeTPOB U JU3eIs B 1€JI0M, METOAaMH, 00eCIeYHBaOIUMK TOTOBHOCTb, HAIEXKHBIHN ITyCK
1 KOHTPOJIb PEXUMOB PAabOTHI INTABHOTO ABUTATEIs U APYTHX CYJOBBIX TEXHUUECKUX CPECTB M OOCITY)KMBAIOLINX CUCTEM;
3.3.8 | MeTogaMu pacdera paboduX MPOLECCOB B TOM YHCIIE C UCTIONb30BAaHUEM YHUCICHHOTO MOJEIUpOBaHUs Ha DBM;
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3ienoB M TeM /BUA 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHSA / Kype ATroT
Paznen | Paspea 1. 4 kype, 7 cemecTp
Jlex OcrtoB asurarens /JIex/ 7 2 JI1.1 J11.2 0
Cp Ocros asurarens /Cp/ 7 8 2.2 0
Jlex KpuBomunHo-maTyHHbIi MexaHu3M /JIex/ 7 2 J1.1J11.2 0
Cp KpuBommnHao-matynHsiil Mexarnsm /Cp/ 7 6 2.2 0
Jlex Mexanu3M rasopacnpenenesust /JIex/ 7 4 JI1.1J11.2 0
Cp Mexanu3sm razopacmnpenenenus /Cp/ 7 8 2.2 0
JIa6 Custue (a3 razopacnpenencuus /J1ad/ 7 2 0
Jlex TommBHas cucrema /JIex/ 7 4 J1.1J11.2 0
JIab Koncrpykuus sneMeHToB TOIIMBHON cucTteMsbl. [IpoBepka u 7 4 0
perynupoBka dopcynku  /J1ab/
Cp TonnusHas cuctema /Cp/ 7 8 2.2 0
Jlex Cucrema cmasku /JIex/ 7 2 J1.1J11.2 0
JIab KoHCTpyKIus 31eMeHTOB cMa309HON cucTeMsl /J1ab/ 7 2 0
Cp Cucrema cmasku /Cp/ 7 6 2.2 0
Jlex Cucrema oxnaxnerns /JIex/ 7 2 JI1.1J11.2 0
J1a6 KoHcTpyKIHs 27IeMEHTOB CUCTEMBI OXJIaxkaeHus. /J1ab/ 7 2 0
Cp Cucrema oxnaxaenuns /Cp/ 7 8 2.2 0
Jlex Hannys neurateneit /JIex/ 7 2 J1.1J11.2 0
Cp Hannys neurareneii /Cp/ 7 6 J2.2 0
Jlek CucTeMsl ITycKa, OCTaHOBKH U peBepca /JIek/ 7 2 JIT.1JI1.2 0
JIa6 KoHcTpyKIHst 37IeMEHTOB CUCTEMBI ITycKa U peBepca (MPaKTUYECKUI MycK 7 2 0
nmeurateneit) /J1ad/
Cp CucteMsl Imycka, ocTaHOBKH U peBepca /Cp/ 7 2.2
Jlex KoHTpois paboTs! u perynmupoBka geurareneii /Jlex/ 7 2 J1.1J11.2 0
JIab Wzydenne mpruOOPOB MPUMEHAEMBIX [UIS TEINIOTEXHHIECKOTO 7 4 0
xoHTpoins /J1ab/
Cp KonTpoms paboTs! u perynuposka asurareneit /Cp/ 7 4 2.2
Jlex OCHOBHBIE HEHCIIPAaBHOCTH U aBapuu cynoBbix JIBC /Jlex/ 7 2 J1.1 0
Cp OCHOBHBIE HEHCIIPAaBHOCTH 1 aBapuu cynosbix JIBC /Cp/ 7 4 2.2 0




HKP Texymmuit korTpons /MKP/ 7 4 0

Pazgen | Pa3zpen 2. 4 kype 8 cemectp

Jlex Mertons! pacdeTa U aHaIN3a paboOUMX MPOIECCOB B IIIIHHAPE CYI0BOTO 8 8 JI1.1J11.2 0
JIA3€EIIs], CHCTEMAaX ra3000MeHa M TOIIMBonoaauu /JIex/

IIp Hccnenosanue npoiiecca TOIUTMBONOAAYN 8 10 JI3.1 0
HccnenoBanue mporuiecca CKaTHs UccnenoBanue

Tpoliecca CaMOBOCINIAMEHEHHS B TU3ETIe
Pacuer cpeiHero MHAMKATOPHOT'O 1aBIEHUS 110 UHIAUKATOPHOMN
Juarpamme

Mp/

Cp Mertons! pacdeTra 1 aHaJH3a paboUNX MPOIECCOB B IMIHHAPE CYIOBOTO 8 20 JI2.1 J12.2 0
JU3elis, CUCTeMax razoobMeHa u TormBononauu /Cp/

Jlex DKcIUTyaTallHOHHbBIE XapaKTEePUCTUKU U PEKUMBI paObOThI CyJOBBIX 8 6 JI.1J11.2 0
JM3elIel, NX ONTUMHU3aLus. BIOOp OrpaHNYUTENIBHBIX TAPAMETPOB U
XapaxkTepucTuk /JIex/

JIab Wcnbrranns musens 248,5/11 no Harpy304HOH XapaKTepHCTHKE 8 24 0
Ucnpitanus auzenst 6UH18/22 no BUHTOBOH XapaKTEpUCTHUKE
Hccnenosanue mapamerpoB ausens 6UH18/22 Ha pexxumax mporpesa u
paboTe 1o BUHTOBOH XapaKTEePUCTHKE

Cusarue TemnoBoro damanca gusens 2U8,5/11

Cusarue xapaktepuctuk THB/I, mpoBepka ero ycTaHoBKM Ha

nmsensd /J1ab/

Cp DKCIUTyaTallMOHHBIC XapaKTEePUCTUKU U PEKUMBI paOOTHI CYJIOBBIX 8 20 JI2.1J12.2 0
JU3elel, UX ONTUMH3anysl. BeIOOp orpaHUUnTENFHBIX TAPaMETPOB U
xapakrtepuctuk /Cp/

Jlex JluarHocTKa U UCIBITAaHUS CYAOBBIX Au3eneil. PerynupoBanue 8 4 JI1.1 J11.2 0
TapamMeTpoB ¥ Iu3eis B esroM /JIex/
Ip Perymuposanwne musens SUHCIT18/22 /TIp/ 8 2 0
Cp JlMarHocTuka U MCIbITaHUS CYAOBBIX Au3eineil. PerynupoBanue 8 16 JI2.1J12.2 0
mapameTpoB U au3ens B nesoM /Cp/
Jlex JuHaMmuka cymnoBbIxX nuseneit /JIex/ 8 6 J1.1J11.2 0
Cp Junamuka cymnoBeIx auseneit /Cp/ 8 16 JI2.1J12.2 0
HKP Texymmuit korTposs /MKP/ 8 12 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Tema 1 OctoB gBHTaTENIS

Hasnauenue 1 cocTaBHBIE YacTH OCTOBA ABHUTaTess. TpeboBaHus, MpeabsIBIsieMble K OCTOBY. KOHCTpyKIIMOHHBIE ()OPMBI OCTOBA, UX
ocobenHocTH. CriocoObl COeIMHEHUsI IeTajlei 0CTOBA B €AUHYIO KOHCTPYKIIHIO.

dynnameHTHas pama. HasHaueHne, KOHCTPYKIIHS, MaTepHal H3rOTOBJICHHUS JINTHIX U CBAPHBIX (DYHIAMEHTHBIX PaM.

PamoBeie nogmunanky. Ha3znadeHue, pa3mMenienne, KOHCTPYKITHSI, MaTeprall U3TOTOBICHHS PaMOBBIX TOAIMHUITHUKOB. CIIocOOb
MOJBOJA CMa3KU K pPaMOBBIM MOJIINITHUKAM.

Cranuna. HasHayeHne u 0COOCHHOCTH KOHCTPYKIIMM CTAHUH JBUTaTeseH OONbIION U cpeaHel MoHOCTH. OCOOEHHOCTH
KOHCTPYKIIMH ¥ YCTAaHOBKH OJIOK-KapTepa.

Paboune nmuHapel. HazHauenne pyOaniky v BTYIKA MUIHHIPA, MaTEpUall U3roToBIeHus. OCOOCHHOCTH KOHCTPYKIIUH BTYJIOK
YEeTHIPEXTAKTHBIX M JBYXTaKTHBIX JABUTATENICH.

Kpbrmkn mipmaaapoB. HazHadeHue 1 yelnoBus paOboThl, 0COOCHHOCTH KOHCTPYKIIMH KPBIIIEK IIMITHHAPOB. OXIaKICHUE KPBIIICK
MUIMHAPOB. Kpernenne KphIek MITHHIPOB K OJI0KY.

Tema 2 KpuBOIMIMIHO-IIATYHHBIN MEXaHU3M

KoHcTpykuus neraneil KpuBOLIMITHO-IIATYHHOTO MEXaHU3Ma TPOHKOBOT'O IBUTaTes.

Iopmens. KoHCTpyKIHs MOPIIHS; MaTepua H3roTosieHus. [lopuraeBoii maner, ero KOHCTPYKIHKS, CIOCOOBI yCTAaHOBKH U
(uKcaluy B MOPIIHE; CTOIOPHOE YCTPOHCTBO.

YnotHUTENbHbBIE (KOMIPECCHOHHbIE) HOPIITHEBBIE KOJIbIA: Ha3HAYEHHE, KOHCTPYKIHS, ()OPMBI CEYEHHH KOJIEI] X 3aMKOB,
YCTaHOBKA Ha IOPIIHE, YCIOBHUS PAaOOTHL

MacnockeMHbIE KONbI[a: Ha3HAaYeHHEe, KOHCTPYKITHS, CXeMa padoTHI.

[latynsr. Ha3naueHue, cocTaBHbIE YaCTH, MaTepHal U3rOTOBIEHUS, KOHCTPYKIIUS LIAaTyHOB TPOHKOBOTO ABuratens. HasHauenue,
ycIoBHs pabOTHI, MATEPHAI H3TOTOBICHHUS M KOHCTPYKIIHS IIATYHHBIX OOJTOB, MX 3aTsDKKA.

Konenuarstit Bas. HazHauenue, ycaoBus paboThl, MaTepHal U3TOTOBICHUS U KOHCTPYKITHUS [IEIBHOTO M COCTABHOTO KOJICHYATBIX
BAJIOB, CUCTEMa CMAa3KH.

[Mopsimok paboTHI HUIMHIPOB. MaXOBHUK, €T0 HA3HAUYCHUE, YCTPOHCTBO U KPEIUICHNE Ha BaITy.

Oco0eHHOCTH KOHCTPYKIUH JIeTanei KPHBOIIMITHO-IIATyHHOTO MEXaHU3Ma KpeHKomdHoro IBuraTesns (MopIieHs, MaTyH,
KoJIeH4aTsIi Ban). HasHaueHue u ycTpoiicTBO nopirHeBoro mToka. Ha3snauenue kpeifnkomnda.

Tema 3 MexaHu3M ra3opacnpenencHus




Hasnauenue, cocTaBHbIE YaCTU U ACUCTBUE MEXaHU3Ma Ia30PaCIPENCICHUs YEThIPEXTAKTHOIO ABUraTes. PeryiupoBka TeIoBbIX
3a30poB. THUIIbI IPUBOAOB ra30paclpeieIUTENIbHbIX MEXaHU3MOB, IPUMEHSIEMBIX B CYIOBbIX AM3EIIX.

Jeramy u y31sI MEXaHH3MOB T'a30pacIipeeIeHIs: Ha3HaueHHe, KOHCTPYKIIHS, CIOCOOBI PETYIHNPOBaHMS, HCIIOIH30BaHNE B
CUCTEMAX.

Oco0eHHOCTH MPOLIECCOB HAMTOIHEHH U BBIITYCKA ABYXTaKTHBIX JBUraTenei. TUIBI cHCcTeM MPOMYBKH, UX Ki1accupukanus. CxeMmsl
OCHOBHBIX THIIOB ITPOAYBKH, X XaPaKTEPUCTHKA.

Tema 4 TommBHas cucTeMa

HasnaueHue TOTUITMBHOW CHCTEMBI, €€ TIPUHIUTHATbHAs cXxeMa. OCHOBHBIC 3JIEMEHTHI TOIUTUBHON CHCTEMBI.

TormMBHBIE HACOCHI BEICOKOTO JaBJICHHS: Ha3HAYCHHE, COCTaBHBIC 3JIEMEHTHI, IPUHIUI JeicTBUS. CIIOCOObI N3MEHEHHS
KOJIMYECTBA TOILINBA, IT0AaBaeMoro HacocoMm. Cxema IeMCTBHS TOILUIMBHOIO HACOCA 30JI0THHKOBOro THa. OCHOBHBIE DJIEMEHTHI
Hacoca M X ycTpoucTBo. CXema TOILUTMBHOIO HACOCa KJIAMAHHOTO TUIIA, IPUHIIMI JSHCTBHS, PETYIHPOBKA.

HasnaueHve u npuHINN IeHCTBUS POPCYHKU au3eist. THITbI pacTblIUTENeH, HX IPUHIUIHAIBHOE YCTPOKCTBO. Y CTPOMCTBO U
neiicTBre PopCcyHOK CTPYHHOTO pacTIBUINBAHHS, INTHPTOBBIX, THAPO3AMOPHBIX; HX MPEUMYIIECTBA U HEJJOCTATKH, IPUMECHEHHE.
Hacoc-dopcyHkm.

Tema 5 Cucrema cma3ku

Hasnauenue u TUIIBI CUCTEM CMa3KU CYAOBBIX ABUraTeneid. Cxembl UPKYISILUOHHON CUCTEMbI CMa3KH, €€ COCTaB, AecTBUE,
pabouue napameTprl. CiocoObl MOAAYN CMa3KU K TPYIIMMCS JeTajsIM ABUraTess. JJOCTOMHCTBA U HEIOCTATKH CUCTEM C MOKPBIM U
cyxuM kaptepoM. OCOOEHHOCTH TyOPUKATOPHON CHCTEMBI CMa3KH.

Macnsable QUIBTPBI TPYOOH U TOHKOW OYMCTKH, MACIISTHBIE TICHTPU(YTH, CemapaTopsl; UX Ha3HAYCHHUE, KOHCTPYKITHS,
KCIIOJIb30BaHKUE B CUCTEMAX CMa3Ku

Tema 6 Cucrema oxjaaxaeHus

Haznauenue n xaccudukanus cucteM oxjaxaeHus. [IoHATHe 0 IPOTOYHOM cUCTeMe OXIIAKACHUS, €€ HeJJOCTAaTKaxX
NPEHMYIIECTBAX, IPUMCHCHHE Ha CYIaX.

3aMKHyTasi CHCTEMa OXJIAK/ICHHUS, €€ COCTABHBIC YaCTH, OCHOBHBIC COCTaBHBIC AJIEMEHTBI, IPUHIMITHAIbHAS cXeMa, paboTa
cucteMbl. Paboune mapamMeTpsl CHCTEMEI.

Tema 7 HagnyB nBurareneit

CymHocTb 1 BHIBI HayryBa. CIIOCOOBI OCYIIECTBICHHS HAITYBa, UX MPUHIATHATBHBIE cXeMbl. OCOOCHHOCTH HaJTyBa
JIBYXTaKTHBIX U YETHIPEXTAKTHBIX JIBUraTelNeH.

Typ6okomnpeccopsl, TPOYBOUYHbBIE U HATyBOUHBIE arperatbl ¢ MEXaHMYECKUM IPUBOJIOM; UX Ha3HaYEHHE, OCOOCHHOCTH
KOHCTPYKIIMH, TPUMEHEHHUE B cucTeMax. OXJiaxIeHne HaJllyBOYHOTO BO3TyXa, BO3YyX0O0XJIaIUTEIIH.

Tema 8 Cucremsl Imycka, OCTAHOBKHU U peBepca

Ycnosust mycka asuratenst. CnocoOsl mycka Au3enel, X MIPUMEHEHUE B CY/IOBBIX CHJIOBBIX YCTaHOBKAX.

OneKTpocTapTepHBI MyCK, €ro ANEKTPUYECKAs CXEMA.

CyILIHOCTb BO3AYLIHOTO ITycKa ABUrareiiss. OCHOBHBIE 3JIEMEHTBI IIYCKOBOM CUCTEMBI CKAaTOT'0 BO31yXa; UX Ha3HAUCHUE,
OpUHLIUIHAIBHOE YCTPpoiicTBO. CxeMa IyCKOBOTO YCTPOMCTBA C THEBMATHUECKHUM YIIPaBI€HHEM ITyCKOBBIMU KilanmaHamu. Cxema
IYCKOBOTO YCTPONCTBA C aBTOMaTHYECKUMH ITyCKOBBIMH KJIAIIAHAMH, €€ COCTaBHBIC DJIEMEHTHI, pab0Ta CXEMBI.

HasnaueHue 1 KOHCTPYKLUS OTAEIBHBIX YCTPOMCTB ITyCKOBOM BO3AYIIHOM CUCTEMBI. BUbI MyCKOBBIX ITyCKOBBIX KJIAallaHOB; X
YCTPOMCTBO U AeiicTBre. Bo3ayxopacnpenenureiy 30J0THUKOBbIE U JUCKOBBIE; UX IPUHIMIIUAIBHOE YCTPOUCTBO U JEUCTBHE.
IMTonsTus o peBepce aBUrarens, cnocodax pesepcupoBanus. IIpHHIUNHATBHBIE CXEMbI PEBEPCUBHBIX YCTPOUCTB IBYXTAKTHBIX U
YETHIPEXTAKTHBIX ABUraTenen

Tema 9 KoHTpousib paboOTHI M PETyIMpOBKa JABUTaTENEH

3HauyeHne KOHTPOJIA 3a paboTol ABUraTelis u ero Meroabl. OCHOBHBIE KOHTPOIMPYEMbIe ITapaMeTpsl paboTsl aBurarens. Criocoos!
OTIpeZIeTICHNS ¥ PETYINPOBAHNS OCHOBHBIX KOHTPOJIHPYEMBIX ITapaMeTPOB.

ITpubops! meprogIuecKoro KOHTPOIS 3a pabOTOMN IBUraTeNs, UX Ha3HauYeHHe, kinaccudukarms. O6ume TpedoBaHus K mpudopam
KOHTPOJISL U PETYJINPOBAHUSL.

VYcTpoicTBO HHANKATOPA, UCIIOIB30BAHUE IS CHATHS HHANKATOPHBIX TuarpamMM. [IprOops! mepHoIimdeckoro KOHTPOII 3a
JIABJICHHEM Ta30B B MIIUIMH/PAX JBUTATENs (TUMETP, MAaKCUMETP); UX YCTPOHCTBO U UCITIOIB30BaHME.

Mepsbl 6€30NacHOCTH IIPH KOHTPOJIE M PEryYIUPOBKE JABUIATEIIS.

Tema 10 OcHOBHBIE HEUCIIPABHOCTY U aBapuu cynoBsix [IBC

XapakTepHble HEUCIIPAaBHOCTH JBUTATeNeH, MX MPU3HAKH, IPHYNHEIL, CIOCOOBI 00HapYKeHUs U ycTpaHeHHs. HeucnpaBHocTH pu
MycKe ¥ MaHeBpax, BO BpeMsl paboThI, HEHOPMaJbHbIE TEMIIEpaTypa U LBET BBITYCKHBIX Ia30B, HECHOPMAIIbHbBIE CTYK U LIyM,
MOBBIIICHHBIA H3HOC, HaTPEB OT/ICNBHBIX Y3JIOB U JeTanei. HeucrpaBHOCTH crucTeM, 00CTY)KHBAIOIINX JIBUTATEINb.

Tema 11 Metonsl pacueta 1 aHanu3a pabOYHUX MPOLECCOB B HMIIMHPE CyA0BOTO IHU3ENs, CUCTeMax ra3o00MeHa U TOIUIMBONOAAYH
MeTobl TEpMOIMHAMUYECKOTO pacueTa apuratencid. Pacuér cBoiicTs pabouero Tena. KommdyecTBo Bo3ayxa, HEOOXOANMOE IS
CTOpaHUs TOIUTNBA. BO3AYIIHO-TOIUNIMBHOE OTHOIICHHE W KO PUITHEHT N30BITKA BO3AyXa IPH CrOpaHny. «YHUCTBIE» TPOIYKTHI
cropanus. PacuéT coctaBa pabodero Tena Ha TakTe cxkarusl. Pacaér coctaBa pabouero Tena Ha TakTe pacmuperus. Pacaér
TEMI0OEMKOCTH pabovero Tena.

KoaddurmenT ocrarounsix ra3os. KonmdaecTBo npomaykToB cropanus. CoctaB pabodero Tesia Ha TaKTax C)KAaTHS M PaCIIUPEHUS.
TemnnoeMKocTh, BHYTPEHHSIS SHEPTUS U SHTAIBIINS pabodero Tena.

Temnepatypa u AaBIeHHe pabodero Tesia B MOMEHT 3aKpBITHS BITyCKHOTO KianaHa. Ko uiueHT HanomTHeHus..




CpenHee HHIUKATOPHOE JABJICHHE U €T0 ONpeAeieHHe 10 pa3BepHyTO HHINKATOPHOH Auarpamme. MHANKaTOpHAs MOIIHOCTS,
HEepBOE YPABHEHHE MOIIHOCTH. Y A€NbHBIH HHIMKATOPHBIA pacxoy Tomusa. Muaukaropustit KI1/1 u ¢popmy:sl as ero pacuera u
aHaJH3a.

Mexanndaeckue notepu u Mmexannaeckuidt KITJ[. VIx 3aBHCHMOCTB OT pa3IUyYHBIX (hAKTOPOB M METOB! onpeaencHus. D heKTuBHAS
MOIIHOCTb, cpeaHee 3 (eKTuBHOE NaBieHue. Y nenbHbid 3G dekTuBHbINA pacxon Tomusa 1 3gdexruBubii KI1/1.

Bropoe ypaBHeHne MouHocTH 1 ero aHaiuu3. CXeMbl U cucTeMbl HaJutyBa. OXJIaX/IeHue HaIJyBOYHOTO BO3IyXa. TeruoBoii OanaHe
Jusenst. Pacaer crareif TemoBoro 6anaHca IU3ems.

Pacuét TeriooOMeHa B HWIMHAPE Au3eNs. Y paBHEHHE TemIo0Taauu. JIyducThlii 1 KOHBEKTUBHBIHN TEIIOOOMEH MEXIy Ta30M U
CTEHKaMM IWIMHAPA. VIX ponb Ha pa3innyHbIX ydacTkax mnpouecca. Pacuér kosdduimenra Termmoornaun. AHainn3 Gpopmyisr I
Bomnwy, ee conoctapnenue ¢ popmynoii I'. XoxeHnoepra.

Pacuér mpornecca cxxarus B ausene. [loctanoska 3amaun. JuddepenHmansHoe ypaBHeHNE 1-To 3aK0HA TePMOIHHAMHKA
MPUMEHHUTENBHO K MPOIlecCy CxkaThs B HiMHApe. CxemMa YMCICHHOTO petleHus a1udpepeHInaibHoro ypaBHeHus . AHamu3
TEMJI000MEHA B MPOLIECCE CHKATHUSI.

BnpsickuBanue TorunBa. XapakTepUCTHKA BIPBICKUBAHUA. MeToaMKa pacdera NpoLecca TOIUIMBONIOAAYY B AU3ETIE.
TIpuHIMOMaNBHBIA TOAXO.

PacnpuinBanue TornuBa. Mexanu3msl pacnslinBanus. Pacnpenenenue Posun-Pammiepa. [Tokasareny kauecTBa pacliblIMBaHUS, UX
3aBUCHMOCTB OT Pa3JINYHBIX (haKTOPOB. YIIPOIIEHHAS OIeHKa Ka4ecTBa paciblINBaHusA. BeiBox 0bmero Buma popMyr i pacyera
CPeIHUX IUAMETPOB KaIlellb U JUTMHBI CTPYH (METOJ0OM Teopuu moaoous). @opMyssl U1 CpeHero JuaMeTpa Karenb.

CtpyKkTypa TOIUIUBHOM CTPYH U AMHAMUKA €€ Pa3BUTHSL.

3aKOHOMEPHOCTH HCTIapEHHs €qUHIYHON Karuti. OCOOCHHOCTH HCTIapeHHs TOIUIMBHON CTPYH.

Opranmanus 006eMHOT0, 00BEMHO-IICHOYHOTO U INIEHOYHOTO CMeceo0pa30BaHMs.

Iepuox 3aaep Ky BOCINIAMEHEHUS B Iu3elie. 3aBHCUMOCTD IIePHUO/a 3aA€PKKH BOCINIAMEHEHHUS OT Pa3INYHBIX (JaKTOPOB H €T0
pacder. MeTtoj y4éTa nepeMeHHOH TeMIepaTypsl U JaBIE€HH 3a BpEMs 3aJI€p>KKU BOCIIIIAMEHEHHSI.

Kunernueckoe n mudy3noHHOE cropanue. 3aBHCHMOCTE ITapaMeTPOB IpoIiecca CrOpaHns OT Pa3IHYIHbEIX (GakTopoB. CIOCOOH
YAy4IIeHUsS cropaHus B au3ensax. OTHOCHTENbHAS CKOPOCTh CTOPaHMs TOIUIMBA. PacuéT MHIMKATOPHON AMArpaMMbl Ha yJacTKe
CTOpaHUs U pacUIMpeHust. DMIUpUIeckre GOPMYIIbI I pacueTa OTHOCUTEIbHON CKOPOCTH CrOpaHusl.

Pacuér razoobmena B muzene. O6mee nuddepennnanbsHoe ypaBHEHNE A1 IPOLIeCcoB ra3o00MeHa. Pacuér Beimycka. Pacuér
npoayBku. Pacuér Bmycka.

Tema 12 DxcruryaTalMOHHBIE XapaKTEPUCTHKU U PEXUMBI PaOOTHI CYIOBBIX JIM3eiel, X onTUMHU3anus. BeiOOp orpaHMYnTENbHBIX
MapaMeTpPOB M XapaKTEPHCTHK

Krraccuukanus xapakTepuCcTHK CyOBBIX Au3eneil. Harpy3odnsie, 5KOHOMHUECKHE U PEryIATOPHBIEC XapaKTepUCTHKU. BHemHue,
JaCTUYHBIE U OTPAaHUYUTEIbHBIE XapaKTePUCTUKU. BUHTOBEIE, yHUBEpCAIbHBIE U PETYIATOPHBIC XaPAKTEPUCTUKH.

I[Tyck mu3ens. MeTtosl, 00ecIeunBaroIie TOTOBHOCTb, HAJIEXKHBII IYCK M KOHTPOJIb PEKMMOB PaOOTHI TIIaBHOIO JBUTATEIS.
PaboTa nu3ernst mpu pa3roHe U CBOOOTHOM TOPMOKEHHH CyTHA. AKTHBHOE TOPMOKEHHUE Cy/IHA C TJIABHBIM JBUTATEIEM
PEBEPCUBHBIM H C peBepc-peaykTopoM. Habpoc Harpys3ku Ha Tu3enb-reHepaTop.

Tewma 13 /lnarsHocTrika v UCIIBITaHUS CYAOBBIX Au3esel. PerynupoBanue nmapaMeTpoB U AU3EIs B IIEJIOM

PerynupoBka cy10BbIX JBUTATEJIE BHYTPEHHETO CrOpaHus 10 CTaTuYecKuM napameTrpam. O1eHKa MOrpeuIHOCTH HHINIUPOBAaHUS B
3aBHCHUMOCTH OT TOYHOCTH onpenenenuss BMT Ha nnaukatopHoit nuarpamme. [lopsanok nponenyps! onpenenesus BMT.
Crarnyeckue XapaKTepUCTHKH TOIUTMBHOM anmapaTypsbl. [Topsiiok cHATHs peryaupoBouHbix xapakrepuctuk THB/I. Mx
HCTIONIB30BaHNE [UIS PETYITUPOBKH ITapaMeTPOB pabodero mpomuecca B MIIHHAPAX IBUTATEIS.

JluarsocTuyeckre XapakTepUCTUKU TOILIMBHOM annapaTypsl. IIopsaaok moayd4eHus JUarHOCTUYECKUX XapakTepucThk. Mx
WCTIOJb30BaHME AJIS LieIel PeryJIupOBKH MOLTHOCTH MO LIMJIMHIPAM U Ul OPeAeIbHO TOMyCTUMOTO YXYALICHUS! TEXHUYECKOTO
COCTOSIHHUS TOIUIMBHOH amlIapaTypsl 10 YCIOBUSAM 0€30ITaCHOCTH MOpPETUIaBaHuUsl.

Hcnonp30BaHre HHAUKATOPHOM AUarpaMMBbl JUTsl TUAarHOCTUPOBaHUs 1u3ens. Vcrnonb30Banus JuarpaMMbl 1aBIeHUS
BITPBICKUBAHUS ISl TUATHOCTUPOBAHUSI TU3EIIS.

Cucrema auarsoctupoBanust ausens NK-100, crieruann3npoBaHHbBI KOMIUICKC KOHTPOJIS U Ie(eKTalluy TETIOTEXHUIESCKIX
napamMeTpoB Au3ens «Jlu3enb agMupanm.

Tewma 14 JIlunamuka CyIOBBIX Au3elei

Onpeznenenue cuil, JEHCTBYIOIUX B KPUBOIIUITHO-IIATYHHOM MEXaHHU3Me Au3ens. PacueT cuil 1 MOMEHTOB, IeHCTBYIOLIUX Ha
KOJICHYaThIN Ball.

Kpyrunsusie konebanus B JIBC. IIpuHuumns! ocinabueHus 1 orpaHUueHHs KPYTHIIbHBIX KOJeOaHUi U THHAMUYECKHX HAarpy30K B
CHCTEME CyZI0BOTO BaJIONIPOBOAA ¥ KPUBOLIMITHO-IIATYHHOTO MEXaHH3Ma.

C 11e71b10 3aKpEIICHNs TEOPETHUECKOro MaTepuana 1 6onee rirybOKOro u3y4eHus yCTpOHCTBa Cy[JOBOTO TU3€Ns CTYACHTHI
BBINOJIHAIOT KYpCOBOM POEKT Ha TeMy «IIpoekTrpoBaHuEe CYIOBOIO TU3ENID».

3agaHus BRIAAIOTCS 10 CEPUIHBIM CYJJOBBIM JH3EISIM (OT€YEeCTBEHHBIM H 3apPyOeKHBIM BEIYIIUX AU3EIECTPOUTENBHBIX GHPM
Mmupa). B 3agannu Ha paboTy npeaycMaTpuBaeTcs TEIMIOBOM pacdy€T An3ersl, a TakKe ONKMcaHue KOHCTPYKIUU au3ens. TernoBoi
pacuéT MPOBOIKUTCS Ha KOMITBIOTEPE IO NMeElolelcs Ha kadenpe nporpamme Diagramma. Uepréx aurarens.

CrtpyKTypa KypcOBOTO IMPOEKTa

ConeprkaHre KypCOBOTO MPOEKTa, €€ CTPYKTypa MPEACTABICHBI B HIDKCTIPUBEICHHON TabIIHIIE.

HaumenoBaHue pasgena KypcoBOro IpoOeKTa
I'paduueckas yactpb TexkcroBas yacTh




TeruoBoit pacuér nuzens - 15¢c. A4

OnucaHue KOHCTPYKIUH JH3eIIs - 10 c. A4
BrimonHenne gepTexa, opopMIIeHHE KypCOBOTO TIPOEKTA, 3aIHTa JIuct dopmata Al
Bcero 1 nucr Al 25 c. A4

6. POHJ OLIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

OTueTsl MO NPAaKTHUECKUM paboTaM
Ort4eTsl 0 1a60paTOPHBIM paboTaM
Bonpocs! k 3auety

Bomnpocs! k 3x3aMeny

6.2. TeMbl NHCBMEHHBIX PadoT

Kypcosoii npoext Ha TeMy «lIpoexTupoBaHue Cy10BOIO JU3EISD).

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

Hapucosats (B pa3pese, B KPyITHOM MacIuTabe) MHOTOCTPYHHBIH pacHbLINTENb.

Kakoli mapamerp TOIUIMBONIOAYM M3MEHSETCs NpU NoBopoTe Turyrxkepa THBJI?

Kak B 6moynom THB/I u3MeHHTh Ha4Yaio MOAaYM OJHOU CEKIMn?

HapucoBaTh pa3BepHYTYI0 MHAMKATOPHYIK AMArpamMmy 4-TakTHOro ausens. OTMETHUTh MOMEHTHI OTKPBITUS U 3aKPBITHS
KJIaIIaHOB U Hayasa BIPBICKUBAHUS TOIUINBA.

5. HapucoBaTh cBEpHYTYI0 MHIUKATOPHYIO JUarpaMMmy 2-TakTHOro Au3einss. OTMETUTh MOMEHT Hadajia BIOPbICKMBAaHUS
TOILIMBA, @ TAKXKE MOMEHTBI OTKPBITUS U 3aKPBITUS IPOJYBOUHBIX OKOH U BBITYCKHOI'O KJIallaHa.

6. HapucoBaTh kaMepbl CropaHus Au3eNeil: ¢ BUXPEBOH KaMepoH, ¢ mpenkaMepoil, ¢ kamepamu I'eccensmana u ITHUIH.
‘Yka3aTp HalpaBJeHUs CTPYH TOIIMBA.

7. Jlate ompeneneHue Harpy304HOH XapakTepuCTUKH. HaprcoBaTh TpadMKi 3aBHCHMOCTH YacOBOTO M YAEIBHOTO pacxoja
TOILTMBA OT MOIHOCTH NPH paboTe IU3eis [0 Harpy30YHOH XapaKTepPHCTHKE.

8. Jatp onpeneneHre BUHTOBOM XapakTepucTHKU. HapucoBaTh rpaduky 3aBUCUMOCTH YacOBOTO M YAEIBHOTO pacxoja
TOIJIMBA OT YAaCTOTHI BpaIleHUs IPU paboTe 1u3es 0 BUHTOBOM XapaKTEepUCTHKE.

9. Jlate ompeneneHns HOMHHANBHOH 1 3G (GEKTUBHON CTENEHN CXKaTHA B au3elne. Kakumu ycIoBHSAMH OTpaHWYHBAIOTCS
MHHUMAaJIBHOE H MaKCHMAaJIbHOE 3HAYCHUS CTETICHU CXKATHUS?

10. Jate onpenencHue ko3¢ uureHTa H30BITKA BO3/IyXa, HamucaTh (popMyiny. Ha3BaTe xapakTepHble 3HAUCHHS
K03(dunmenTa n30bITKa BO3AyXa AL JU3eiel ¢ INICHOYHBIM CMeceo0pa3oBaHUEeM B ¢ 00BEMHBIM CMECe0Opa30BaHUEM.

OOBICHUTH, — TOYEMY TAKUE 3HAUCHUS.
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11. JlnarpaMmMBbl HACOCHBIX XOJ0B B 4-TakTHOM au3esie. Pacuer razooOmena B nuzene. O6mee nuddepeHunansHoe
ypaBHEHUE IS IPOLIECCOB ra3000MeHa.

12. CxeMbl U CHCTEMBI HaJJlyBa U MX aHau3. [IpeoOpa3oBaTesin MMITYIbCOB.

13. BHenrHue xapakTepUCTUKHU AU3ed. AHAIH3 U3MEHEHHMs apaMeTpoB pabouero mporecca.

14. Jatb onpeneneHne ko3QQuIneHTa HATIOTHEHHUS.

15. Harmicats 1-e ypaBHeHNE MHAWKATOPHON MOIIHOCTH, Ha3BaTh BXOJAIINE B HETO BEJIMYMHBI U yKa3aTh WX Pa3MEPHOCTH.
16. KpaTtko 00BsACHNTH, MOUEMy IPU HAJIyBE OW3ENS YBEIMIHBACTCS €ro MOIMHOCTH. OTBET MOATBEPAUTEH (POPMYIION.

17. HapucoBaTh 3aBUCHUMOCTH OT yIia ONEpeKeHHs BIPHICKMBAHMS TOIUIMBA:  MAaKCHMAJbHOTO JABICHUS

CTOpaHMs, TeMIepaTypbl OTPabOTABIIHX I'a30B,

18. Kax oTperymmpoBaTh WHANKATOPHBIE IIMIMHAPOBEIC MOITHOCTH? Ha3oBHUTEe HOMyCTHMYIO Pa3HOCTh MHIMKATOPHBIX
IIIHHAPOBBIX MOIIHOCTEH MPU PETyINPOBKE CYOBOTO TU3EIS.

19. CTexnoMeTpruuecKkoe KOJIMYEeCTBO BO3/LyXa. BO3IylIHO-TOIUIMBHOE OTHOIICHHE M KO (UIMEHT M30bITKa BO3ayXa (BBIBOJ
hopmyin).

20. YucTble MPOAYKTHI CTOPAHUS: KOIMUYECTBO, cocTaB. Koah(pHUIMEeHT OCTaTOYHBIX Ta30B M KOJIMYECTBO IPOIYKTOB CTOPAaHHS
(BBIBOI pOPMYI).

21. CxeMbl IPO/TyBOK 2-TaKTHBIX Ju3eneid. Temrmeparypa B IMIMHApPE AW3EIs B Havyaje cxkatust (BBIBOJ, (GOPMYIIBI).
Kosddurment nanonuenus. Biustane pa3nuaabix GpakTopoB Ha KO3(D(UINEHT HATIOIHEHNUS.

22. CpenHee HHIUKATOPHOE AABJIEHHE M €r0 pacueT 110 Pa3BEePHYTOH MHAMKATOPHOI quarpaMme.

23. WHnukaTtopHas MOLIHOCTh qu3ens, uHAnKaTopHbIil KIIJ] 1 ynenpHbI HHAUKATOPHBIM pacxXoj TOIIUBA (BBIBOJ (OPMYII).
24. HarpyzouHble XapaKTepUCTUKH IHU3e1. AHAJIH3 W3MEHEHHS ITapaMeTpoB pabodero mporecca.

25. BHHTOBBIE XapaKTEPUCTUKU TU3eNs. AHAIM3 U3MEHEHUs ITapaMeTpoB pabodero mporecca.

26. Pabounii mpouecc ausens npu mycke M Habpoce Harpy3ku. PaGota au3ens mpu pa3roHe U CBOOOJHOM TOPMOXKECHUHU
CyZHa.

27. PerymipoBoynas xapakTepHUCTHKa JHU3EI 0 YIIIy ONEPEeKCHUS BIPHICKMBAHMS TOILIHBA.

28. BeiBoz 2-r0 ypaBHEHHSI MOIIHOCTH H €T0 aHAIN3 C TOUKU 3PCHUS YBEJIMUCHHS MOIIHOCTH AU3EIS.

29. Mexanundeckue norepu u Mexanuueckuit KITJ[ qusens (BeiBoa dopmyi). CrocoOsl moBsiieHnss Mmexanndeckoro KIT/I.
30. DddekTrBHBIE MOKa3aTenu qu3els (BbIBOA (GopMyi).

31. BeBon muddepeHnransHOro ypaBHEHHS TEIUIOOTAAYH B IUIHHApe anusend. ['paduueckmii anamm3 (B TS- auarpamme)
mpolLecca CxXaTHs IPU Pa3HBIX TeMIlepaTypax CTEHKH LITHH/PA U YacTOTaX BpAlLeHHUs Baa.

32. Kiaccuduxkanus cnocoboB cMeceoOpa3oBaHus B 3aBUCHMOCTH OT HCIOJb3yeMoi sHepruu. CpaBHEHHE CIOCOO0B
cMmeceobpaszoBanus. KoHcTpykun kamep cropanuns. CmeceoOpa3oBaHue B ABUTATENE DIbcOeTa.

33. XapaKkTepuCcTHKa BIPHICKMBAHUS TOIIMBA U €€ pacyeT. MeXaHU3MBI PacHbUIMBAHUS TOILUIUBA3

34, OL[eHKa TOHKOCTH U OZHOPOJHOCTH pacCIbIIMBaAHH IO PACIIPEACICHUIO Pozuna - PaMMnepa. YI'IPOH_ICHHaH OIICHKa




TOHKOCTH U OJIHOPOJHOCTH PACTbIIMBAHUS CPSIHUMH MOKa3aTeIsIMU. BinsHue pa3nuuHbiX (akTOPOB Ha KAYECTBO PaCIbUIMBAHUS.
CrpyKTypa TOIUIUBHOM CTPYH.

35. Ilepuon 3amepKKu BOCIUIAMEHEHUS], €I0 pacueT U 3aBUCUMOCTb OT PA3JIMYHBIX NapaMETPOB.

36. Kunernueckoe u auddy3noHHoe cropanue TOMINBA. 3aBUCHMOCTD MPOAOIIKUTEIILHOCTH U CKOPOCTH CTOPaHMsI TOIUIMBA
OT yriia ofnepeKeHHs BOPHICKUBAHU 1 OT IIMKIJIOBOH mmojgauun Tomusa. Gopmysa Bube.

37. Pacyer MHAMKATOPHOHN JUarpaMMBl Ha Y4acTKE CTOpaHHS M PacIIMPEHUs (BBIBOA AU (HEPCHIINMATBHOTO YPABHEHNUS).

38. CraTtnyeckoe peryaupoBaHHe CyAOBOro 4-takTHOro nusens. OnucaHue, TOMyCTUMbIE OTKJIOHEHHS MapaMeTpoB.

39. PerymupoBanue TemIepaTyphl ra3oB 3a IHHIHMHAPOM U MAaKCHMAJIBHOTO AaBleHHs cropanus. OmucaHue, JOIyCTHMBbIE
OTKJIOHEHUSI [TapaMETPOB.

40. CHitbl 1 MOMEHTHI CHUJI, ISUCTBYIOIINX B KPHUBOIINITHO-IIATYHHOM MexaHu3Me. CTeneHb HepaBHOMEPHOCTH BpaIIeHHUS

KOJIEHYATOT'O BaJia Tu3es (BBIBOJ (POPMYIIBI).

6.4. Meronmueckune MaTepuaJibl, ONpeaesonue npoueaypbl OHeHUBaHUuA

IIpu 3ammre 1a6opaTOpPHBIX pabOT 0OyyaromemMycs 3aaeTcsi TPH BOIpoca 1o Teme paboTel. B citydae oTBeTa Ha mocTaBieHHbIE
BOIPOCHI paboTa cuuTaeTcs 3alMIneHHO. [Ipn oTBeTe Ha ABa BOIIpOCa M MOJIHOM OTCYTCTBHH OTBETa HA TPETHH, HIIM HETIOTHOM
OTBETE, Ha BCE TPH BOIIPOCa TabopaTopHas paboTa CUMTAETCS HE 3aIl[HIICHHON.

HpI/I 3alIUTEC MMPAKTUICCKUX pa60T CTYACHTY 3a4acTCsd HEC MCHEC 2-x BOIIPOCOB. OL[CHKa «HE3aYTCHO» CTAaBUTCA B CJiydac, €CJIN
CTYACHT HC OTBCTHUJI HA 3aIaHHBIC BOIIPOCHI.

MeTtoauka olieHKHU 3a4eTa

3a4eT Mo AMCIUILINHE BBICTABIIACTCS MO UTOTaM pabOThl 00YUJAIOIIErocs B TSUCHHE CEMECTPa, MPH YCIOBHH BBITOTHCHHUS
TpeOoBaHU paboUei MporpaMMbl JUCIUTUTUHEL. [Ipr CBOEBpEMEHHOM BEHITIOIHEHHUH U 3aIIUTe, TPeOyeMBIX padoT OlleHKa
«3a4TEHO» BBHICTABIIAETCS O€3 CIEHaILHOI0 co0ece0BaHus.

Metoanka OLeHKH KypCOBOTO IIPOEKTa

OreHKa «OTIMYHO» CTaBUTCS 00ydaeMOMY, KOTOPBIif B CPOK, B TOJTHOM 00bEME B COOTBETCTBHH C 33JaHHEM BBIITOIHUI KypCOBOH
npoekT. [Tpu 3amure u HanMcaHuU paboTHI CTYEHT NPOAEMOHCTPUPOBAT HABBIKY U yMEHUS, (OPMUpPYEMbIE B pe3yabTaTe OCBOCHHUS
KoMmnereHuuy. TeMa, 3asiBlIeHHast B paboTe PacKphITa IIOJTHOCTHIO, BCE BBIBOJIBI CTYAEHTa MOATBEPKICHBI MaTepHalaMu
HCCIeNoBaHus U pacdeTaMi. OTYET HOATOTOBIICH B COOTBETCTBUH C IIPEABSIBIICMBIMI TPEOOBAHISIMU. B X0z 3aliTh CTyIeHT
JIEMOHCTPHPYET He0OXOJUMBII YPOBEHb C(HOPMHUPOBAHHOCTH BCEX IPEIYCMOTPEHHBIX 3TAllOB KOMIETEHIUH, 1aeT YeTKHE OTBETHI
Ha T0CTaBJICHHBIC BOIPOCHI, CBOOOIHO BIIaJICET MOHATUHHBIM arnapaToM.

OreHKa «XOPOIIO» CTaBUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJHII KYPCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUYUTEIbHBIMH 3aMEUaHUAMA
(ommcky, TpaMMaTHYECKHE OMMOKH | T.1.). Tema paboThI pacKpBITa, HO BEIBOJBI HOCAT ITIOBEPXHOCTHBIN XapakTep, MPaKTHIECKUE
Matepuanbl 00paboTaHbl He ONHOCTBI0. B X0/1e 3a1mThl 1eMOHCTPUPYET ChOPMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHS U HaBBIKH, YKa3aHHbBIX B pabOTe, HE MOJHOCTBIO PACKPBUI 3asBICHHYIO TEMY, C/ieIal IOBEPXHOCTHBIC BBIBO/IBI IIPOrPaMMe
3TANOB OCBOCHUS KOMIIETCHIIUY, JOIIYCKAeT HENPUHIUIINAIbHBIE HETOYHOCTHU IIPU OTBETAX Ha BOIIPOCHL.

O1eHKa «yIOBIETBOPUTENBHOY» CTABUTCA 00ydIaeMOMy, KOTOPBIH AOIMYCTHI HIPOCUYETH! U OMIMOKH, c1ab0 MPOAEMOHCTPUPOBAI
AQHAJINTUYECKUE CIIOCOOHOCTU U HaBbIKM PabOTHI C TEOPETHYECKMMH UCTOYHUKAaMHU. [IpH 3amure AeMOHCTPUpPYET HE 10 KOHLA
c(OpMHUPOBAHHBIE 3TAITBl KOMIETEHINH 1 3HAHHUS TOJIFKO OCHOBHOTO MaTepuaa, JOIyCKaeT OIHOKH IIPHHIMITHATIBHOTO XapaKTepa
IIPY OTBETAX HA BOIIPOCHI.

O1eHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS 00y4aeMOMY, KOTOPBIil HE BBIMOIHUII KypCOBOM NMPOEKT, THOO BBIIOIHUI C TPyOBIMU
HapyIICHNsIMU TpeOOBaHUM, HE PACKPBUI 3asBICHHYIO TEMY, HE BBIITOJIHUII IPAKTUIECKOH YacTH pabOThI.

MeTtoauka OLIEHKHU 3K3aMeHa

OK3aMeH N0 JUCHUIIIMHE COJEPKUT BOIPOCH! HAIIPaBICHHBIE HA OLICHKY 3HaHHH, yMEHUI 1 HaBBIKOB, XapaKTEPU3YIOIIUX 3Talbl
(hopMHpOBaHI KOMIIETEHINH. DK3aMECHAIIMOHHBII OMIIET CONEP)KUT YETHIPE BOIIPOCaA, OXBATHIBAIOIINX OCHOBHBIE TIOHSTHS,
U3ydaeMble B JUCIUILINHE.

OK3aMeH NPOBOJUTCS B MUCHbMEHHOM BUJIE.

OueHKa 3a 3K3aMEH BBICTABIISIETCS. B COOTBETCTBUH C IPHBEICHHBIMU HIDKE TPEOOBAHUSIMU.

2 (HEeyIOBIETBOPHUTEIHHO) - BRICTABIIACTCS 00yJAIOIMIEMyCsl, €CJIH XOTSI ObI OTHO M3 33JaHIH He BBITIOIHEHO HITH BEIITOJHEHO HE B
MOJHOM 00BEMe H/WUNN OAWH MK HECKOJIBKO OTBETOB UMEIOT OIIUOKU B COAEP>KaHUH U/UIH BBIBOAAX, KOTOPHIE IPUBEIH K
3HAYUTEIILHOMY UCK)XCHUIO UTOrOBOTO pe3yibTara3 (YIOBIETBOPUTEIILHO) — BBICTABIISIETCS 00OYJarOIEeMyCsl, €CIIN BCE 3a/laHus
BBITIOJTHEHBI B COOTBETCTBHH C TPEOOBAHMSIMH SK3aMEHAIIMOHHOTO OMJIeTa, B ITOJHOM 00BeMe, OTHAKO OAWH WIIH HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COACPKAHIH H/MIIH BBIBOAX, KOTOPHIE IOBICKIIN HE3HAYUTEIFHOE HCKAXKEHIE HTOTOBOTO PEe3yIbTaTa.
4 (X0OpoI110) — BEICTaBIsIETCA 00y4aIOLIEMYCsl, €CIIM BCE 3aJaHHs BBIIIOJHEHBI B COOTBETCTBUU C TPEOOBAaHUAMH IK3aMEHAIIHOHHOTO
Ousiera, B OJHOM 00bEMe, OJJHAKO OJIH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COJEPaHUHU W/MIN BBIBOJAX, HE BIUSIOIINE
(nmm cra®o BIUSIONTNE) HAa HTOTOBBIA PE3yIIbTAT.

5 (oTIMYHO) — BBICTABISAETCS 00YJAIOIIEMYCsl, €CIIH BCE 3a1aHHs BBITIOIIHEHBI B COOTBETCTBHHU C TPEOOBaHUAMH YK3aMEHALMOHHOTO
OueTa, B OJIHOM 00beMe U 0€3 OINOOoK.

B cimydasx, ecii CTYIeHT JaeT He IOJHEIC M/WIH He pa3BepHYTHIE OTBETHI HA BOIIPOCHI OMJIETA MM JK€ OTBETHI COIepIKaT
OIMMOOYHBIC CBEICHHS M BBIBOJIBI, IIPETIOIaBATEIIh BITPABE 33aBaTh AOIOJHUTEIBHbIEC BOIPOCH], HAIPaBICHHBIC HA yTOYHCHNE
YPOBHsI 3HaHHI, yMEHUI1 ¥ HABBIKOB CTYJICHTA B paMKaX OCBOEHUS KOMIIETEHLIUI 1O JaHHON AUCLUIUIMHE.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 | Bo3nuukuii Urops CynoBble IBATATEN BHYTPEHHETO CTOPaHMs: YICOHHUK Mocksa: MOPKHUT'A,
BuranseBuu 2010
JI1.2 | Kanamnukos [TpoexTrpoBaHNE HIEMEHTOB CyIOBOTO TTIABHOTO 000PYIOBaHHMS: HoBocubupck: HI'ABT,
Cranucnas mocodue JIsi KypcoBOTO MPOSKTHUPOBAHUS [IJIs1 CTYACHTOB CIICII. 2009
AJexcanapoBud "COVY"]
7.1.2. JlonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIU 3aryiaBue W3narenscTBo, rox
JI2.1 | XannoB 3ocuma CynoBbIe ABHTATEIH BHYTPEHHETO CTOPaHUs (TEopHsl): [y4eOHUK JIIst Mocksa: Tpaucnopt, 1975
AnexcaHapoBUY ctyn. crer. "CymoBble MallIMHBI 1 MEXaHU3MBI'" |
JI2.2 [ CobGonenko A. H. CynoBble IBUTATeNH BHYTpEeHHEro cropanus: Kype nexrmit Bnapusocrok: MI'Y um.
aam. I'.1. HeBenbckoro,
2009
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, oA
JI3.1 | Kanamnukos ITpoexTHpoBaHKe CyTOBBIX TEIUIOBBIX JIBHTATENEH: [yae. mocodne HoBocubupck: HI'ABT,
Cranucnas quia ctynentoB HI'ABT cnen. "Okcrutyatanus COY" npu usydeHuu 2012
AJeKcaHAPOBUY nucu. "[IpoexkTupoBaHue CyA0B. TEIUIOB. ABUTaTenen"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIUHbBI (MOAYJIST)
Haznauenue ObopynoBanue
YuebHas ayJUTOpHs quist | AyoutopHast nocka; Komruiekt yde6HOM Mebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHI | (cTalMOHapHbIN), dKkpaH (cranuoHapsbeiil), IIK (craumonapssrii); IIK — 11 mT. (B T4
JICKIMOHHOTO THIIA MIPETOaBaTEIbCKIH)
YuebHas ayJAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynprumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaMOHAPHBIN), dKpaH (cranmoHapubiii), I[IK (crammonapusii); IIK — 11 mr. (B 1.9
NpaKTUYECKUX 3aHATHI MIPENoAaBaTeNbCKHI)
YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekr ydeOHoW MeOeny; MynmbTuMenuiiHoe 00OpyHOBaHHUE: MPOEKTOP
TPOBEACHHS TEKYIIET0 KOHTPOJ | (CTaMoOHapHBIH), »kpaH (cranmoHapubii), IIK (crammonapmsni); IIK — 11 mT. (B T4
U IIPOMEXKYTOYHOU aTTeCTalUuK IIPENOAaBaTEIbCKHI)
YuebHas AyAUTOPHS i | AyautopHast nocka; Komrutekt yueGHON Mebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS TPYIIOBBIX u | (craumoHapHsblii), 3xpaH (craumoHaphseiii), IIK (cranmonapweii); IIK — 11 mr. (B T4
WHIMBHAIYAIbHBIX KOHCYIBTAIIMH | IperofaBaTeTbCKiii)
KommbrotepHslit knacc - yueOHas | AyanTopHast nocka, Komruiekr ydeOHoN MeOenw; MynbTuMenuniiHoe 0o0OpyaOBaHHE: IIPOEKTOP

ayauTopus  Ais  [poBeneHHs | (CTauMoHapHbIM), okpaH (cranuoHapHbiii), IIK (crammonapusii); IIK — 11 mr. (B 1.9
71a00paTOPHBIX 3AHATUH MIPENOAaBATENbCKHI)
JlabopaTopus Konctpykunn | AymurtopHass nocka; Komrmiekr ygeOHO# Mebenn; MynmsTrMenuiiHoe 00OpyZOBaHHE: IIPOEKTOP
CYAOBBIX JBUTATeNeH | (crannoHapHBI), 3kpaH (cranmoHapHsii), IIK (crammonaphsii); JlaGopaTopHBIC CTEHIBI:
BHYTPEHHETO CropaHust - | Hopuau u matynsl, ['azopacnpenenenne, TKP-14; Makets: Juzens cynosoit 64 15/18, duzens
y4aeOHast ayIUTOPHS s | cynosort  12YHCIT 18/20, JIuzens cymoBoit 44 18/24, bnox kaptep nsuratens 44 18/24,
IIPOBEIEHUS nabopatopHsIX | Konerwatsrit Ban meurarens 64 15/18, Pama ¢ynmamentnas npurarens 44 18/24, Iopmens
3aHATHI meuratens 64 36/48, LunuagpoBas BTynka asurarens 6Y 36/48, LunuuzapoBas BTydKa
meuratenss JIP 30/50, Kpeimka twimaapa asuratens 64 36/48, bamioH -Bo3MyXOXpaHHTENb,
Typ6oxommpeccop TKP-14 H-9; KomrurekTsl y4eOHO-HATJIAAHBIX MOCOOWMH MO AWCIMIUIMHAM:
CynoBble ABUraTeld BHYTPEHHETO CrOpaHUs, YCTPOICTBO CYHOBBIX IBHUraTeici BHYTPEHHETO
cropanusi, CynoBoe TIJIaBHOE DJHEpreTuueckoe o0OpyaoBaHHe, ABTOMAaTH3aLUs CYAOBBIX
YHEPreTHYECKUX YCTAaHOBOK
Jlabopatopus Cynoseix | JTabopaTopubie ycraHoBku: Iu3ens cymoBoir 6NVD 48, Iuzens cymoBoit 6UHCII18/22, uzens
JBUraTeneu BHyTpeHHero | cymoBoir 6UH16/22,5, Jlusens cymoBoit 2U8,5/11, ABTOMaTH3MPOBAHHBIA IH3EIb-TEHEPATOP

cropanusi - ydyeOHas ayIuToOpus
JUTS  TIPOBEJICHUS JTa0OPaTOPHBIX
3aHATHH

ATUA 37, [HOuzens cymosoit 2410,5/12, Otcek paBurarens
yauBepcanbhblii KC-276-M — 1 mir.

3716,

Creng 0OKaTOYHBIN




