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Cemectp
(<Kypc>.<Cemectp 7 (4.1) 8(4.2)
Ha Kypce>) HUroro
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Bun 3ansaruit vii | Pl | vo | PO | VO | PO
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Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 180 | 180 | 288 | 288
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1. HEJIX OCBOEHUSA JUCHUTIINHBI

1.1 | SIBnsieTcst MOATrOTOBKA CIIELMAINCTA, BIIAJCIOIIET0 OCHOBHBIMHU NOJIOKEeHUsAMHU TeopuH JIBC, ymeromiero ucnosiab30BaTh 3T
3HaHUS I PEeUIeHUs IPAKTHUECKUX 3a/1a4, OCBauBaTh HOBBIE THIIBI JBUraTeNeH, OLlEHUBATh UX TEXHUKO-9KOHOMHUECKUE
XapaKTEPUCTUKH U 00ECTICUUTh NX ONTUMAIBHYIO dKCIUTyaTaluo. K OCHOBHBIM 3a/1a4aM JAUCIUIIIMHBI OTHOCSTCS:
M3y4eHHe TeopuH pabodero mporecca, raao00MeHa U TOTUTUBOIIOIAYH; H3y9IEeHHE METOIOB, TO3BOJISIIOIINX OLIEHUBATH H
ONTUMHU3UPOBATH PaOOTY CUCTEM TOILUIMBOIIOIAYM M BO3AYXOCHAOXKEHUS; IOydeHNE 3HAHUH O COBPEMEHHBIX CPEICTBAX
WCCJIEIOBaHMS U JUArHOCTUPOBAHUS MTPOLIECCOB B CYJOBBIX JU3EIISIX.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHus K NpeABaPUTEIbHOIl IOATOTOBKE 00y4aIOIerocs:

2.1.1 [ O6mmit kypc GECTIMIOTHBIX TPAHCHOPTHBIX CHCTEM

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHHE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEOOXO0AMMO KaK
npeiIecTByOIIee:

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS)

YK-2: Cnioco0eH ynpaBJsiTh MPOEKTOM HA BCEX ITANAX €r0 ;KU3HEHHOT0 IUKJIA

YK-2.3: VrpasnseT mpoeKToM Ha KaXkKAOW CTaANN: WHUIHAINHY, ITTAHUPOBAHUH, PEATU3allul, OTUETA, 3aBEPIICHHS

OIIK-2: Cnioco0eH NpUMEHATH €CTeCTBEHHOHAYYHbIE U 00IIleHHKeHEPHbIe 3HAHUS, aHAJIUTHYECKHE MEeTO/bI B
npogeccHOHAIBLHOMU AeATeTbHOCTH

OIIK-2.3: TIpuMeHseT METO/IbI TEOPETUUECKOTO U SIKCIIEPUMEHTAIBHOTO UCCIEA0BAHNUS B IPOGHECCHOHATBHON ESTENbHOCTH

OIIK-3: CniocoGeH NpoBOAMTH U3MepeHUs U Hal/1100eHusl, 00padaThIBATL H NPEICTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.3: OGpabaTbiBaeT U NPEACTABISAET MOJyICHHBIE TaHHBIE U OLIEHUBAET PE3YIbTaThl H3MEPEHUN

OIIK-4: CriocoGeH ajanTUPOBAThLCA K H3MEHSIOLINMCS YCJIOBHSIM CYA0BOM esITeJIbHOCTH, YCTAHABJIUBAs NIPHOPUTETHI IS
AOCTHKEHHUS 1eJIH ¢ Y4eTOM OrpaHUYeHHs BPeMEeHH

OIIK-4.1: YcTanaBauBaeT IIPUOPUTECTHI npod)eccnonanbﬂoﬁ ACATCIBbHOCTH, aallITUPYCT UX K KOHKPETHBIM BUAAM ACATEIIbHOCTHU 1
IPOCKTaM

ITIK-5: Cnoco0eH BbINOJIHATDL 0e30NacHbIe M aBapHiiHbIe NPOLEAYPbI IKCILIyaTALMM MEXaHH3MOB BUraTe/bHON YCTAHOBKH,
BKJIIOYAsl CHCTeMbI YIIPABJICHHUS

ITK-5.1: OcyriecTBiIsIeT peryIHpOBaHAe CYIOBBIX IBUTATEIFHBIX YCTAHOBOK JUIs O€30MacHON pabOThI C yIETOM MEKIyHAPOIHBIC
KOHBCHITUH U TPEOOBAHUS

ITK-6: Cnoco6eH ocyliecTBJIATh MOATOTOBKY, IKCILUIyaTaALUI0, 00HAPYKeHHe HEHCIIPABHOCTeH U Mepbl, He00X0AMMBIe A1
Npe0TBpaIeHNs] NPUYMHEHNs MOBPEKAEHU CIeAYIOIHM MeXaHH3MaM U cucTeMaM ynpasienusi: 1. [1aBHblii 1BUraTen
U CBSI3aHHBIE C HUM BCIOMOTaTeJbHbIe MexaHu3MbI; 2. [IapoBoii koTes U CBA3aHHBIE C HIM BCIOMOTaTeJbHbIE MEXaHHU3MbI
W napoBble cucTeMbl; 3. BenmoMorareabHbIe IepBHYHbIE ABUTAaTe/IM U CBA3aHHBIE ¢ HUIMH cHcTeMbl; 4. [Ipyrue
BCIIOMOTaTeIbHbIe MEXaHU3MbI, BKJII0YAsi CHCTEMbI OXJIAKIeHHsI, KOHIUIIMOHUPOBAHHS BO31yXa H BeHTHJISLHH

TIK-6.1: OcymecTBisieT NOATOTOBKY U SKCILTyaTaluio T1aBHOM COY U Cy[OBBIX BCIIOMOTaTENbHBIX CUCTEM




ITIK-34: CnocodeH chopMupoBaTh 1eJIM IPOEKTA (IIPOrpaMMbl), pa3padoTaTb 00001eHHbIC BADHAHTBI e¢ PellleHHsl,
BBINOJHUTH aHAJIM3 3THX BAPHAHTOB, IPOTHO3MPOBAHMeE MOCJIeCTBUI, HAX0K/1eHe KOMIIPOMHUCCHBIX perleHHii

I1K-34.1: [InanupyeT nenu NpoekTa, pazpadaTbiBaeT BApHAHTHI PELICHUS, aHAIN3UPYET U IPOTHO3UPYET PE3YIbTaThl CBOUX
perieHni

IIK-35: CnocodeH pa3padoraTh IPOEKThbl 00bEKTOB NPOQeCCHOHAIBLHOM 1eATEIbHOCTH € y4eTOM (PHM3UKO-TEXHHYECKHUX,
MeXaHHKO-TeXHOJIOTHYeCKHX, ICTETHYECKHX, IKOJIOTHYeCKHX, JPrOHOMHUYECKUX H IKOHOMHUYECKNX TPeGOBaHHUI, B TOM
YHcJie ¢ HCMOIb30BaHNeM HHPOPMALMOHHBIX TeXHOJIOTHIA

ITK-35.1: OcymiecTBisieT co3gaHue 00BEKTOB MPO(eCCHOHANBHOI JeITEIBHOCTH C YYETOM Pa3InYHBIX TPEOOBaHUN H HOPM C
WCTIOJIb30BaHHEM HH()OPMAITMOHHBIX TEXHOIOTUH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | mpuOOpHI ¥ METOBI H3MEPEHHUH MTPH UCHBITAHIIX CYTOBBIX JTH3eTIeH

3.1.2 Q)yHﬂaMCHTaHBHBIC 3aKOHBI 1 MOHATUA TCPMOAUHAMUKH, ITPOLCCCHI TCINIOMACCONICPCHOCA U IBHIKCHUA XXUIKOCTU U ra3a,
XUMHUYCCKHEC 3JICMCHTBI U UX COCIUHCHU

3.1.3 | HOps.IOK IPOBEAEHUS TEIUIOTEXHUIECKOTO KOHTPOJIS CYJIOBBIX JIBUTaTENIEH

3.14 Tpe6OBaHI/I$[ HAallMOHAJIBHBIX U MCXKAYHAPOAHBIX HOPMATHBHBLIX JOKYMCHTOB

3.1.5 | oOCHOBBI TUATHOCTHKHU CYAOBBIX JTU3CJICH B UX DJICMCHTOB.

3.1.6 | IIpuHIHIIEL OCNA0ICHUS U OTPAHMYCHUS KPYTUIIBHBIX KOJICOaHUH U TMHAMUYIECKUX HAarPy30K B CHCTEME CYJJOBOTO
BaJIONPOBO/Ia M KPUBOIIMITHO-IIIATYHHOTO MEXaHU3Ma,;

3.1.7 | HopMalTbHBIE 3HAYCHHS TAPAMETPOB CYOBOTO AN3EIsl U 00CTYKUBAIOIUX €r0 CUCTEM. XapaKTePUCTUKH, TT0 KOTOPBIM
paboTaet cy0BO qH3eh

3.1.8 | Paboure 3HaUEHHS TAPaMETPOB B CHCTEMaX, OOCITY)KUBAIOIINX CYIOBOW n3els. [IpaBuiia HOATOTOBKH, SKCILTyaTAIIH
CYJIOBBIX TU3EieH

3.1.9 TIPUHIOUIT IICI7ICTBI/I$I, OCHOBBI KOHCTPYKIIHUH CYJOBBIX I[PI3€JI€I>1 " UX 2JICMCHTOB, MCXAaHU3MbI JIBHKCHUS U IIPUBOBI,
CHUCTCMBI ITYCKa U PEBCPCUPOBAHUA, O6CJ'Iy)KI/IBaIOHII/Ie CUCTEMBI CYJIOBBIX ,HI/I3GJ'ICﬁ, OKCITYaTallHUOHHBIC XapaKTECPUCTUKU U
PEKUMBI paGOTLI, UX OIITUMU3AIUA, BI:I60p OIpaHUYUTCIIBHBIX MMapaMETPOB U XapaKTCPUCTHUK.

3.1.10 | MeToaukoii pacyeta 1 aHan3a pabovrX MPOLECCOB B IIMIUHIPE AU3ETS, CUCTEMaX Ta3000MeHa U TOILTMBONIOAAYHN

3.1.11 | ocHOBHBIE KOHCTPYKTHBHBIE PEIICHUS, 00ECIeUNBAIOIIIe Oe30IaCHbIH YPOBEHh MEXaHUUECKOH U TEINIOBOH
HaNpPsDKEHHOCTHU CYIOBBIX AU3eNei

3.2 | YMeTh:

3.2.1 [ mpoBoauTE 00PabOTKY U aHAIU3 PE3yIbTaTOB H3MEPEHHUI

3.2.2 | UCIONIb30BaTh MAaTEMAaTUISCKUE METOJBI B TCXHUYCCKUX MPUIIOKCHUAX U COBPEMCHHBIC I/IH(I)OpMaI_lI/IOHHI)Ie CUCTCMBI

3.2.3 O6pa6aTBIBaTB PE3YIbTAThI SKCIICPUMCHTAJIbHBIX I/ICCIICZ[OB&HI/IfI IpH TCINIOTCXHUYICCKOM KOHTPOJIC CyAOBBIX I[I/I3€JICI>1

3.2.4 | caMOCTOSITEIHHO OIICHUBATh POJIb HOBBIX 3HAHWM, HABBIKOB M KOMIIETEHIINH B 00pa30BaTeIbHOM, MPOGECCHOHATBHOM
EATENBHOCTH

3.2.5 | aHamM3MpOBaTh KOHCTPYKITUIO CYIOBBIX IU3ENeH C MOMOIIBIO YePTEHEH/ HHCTPYKITHIH,

3.2.6 | [Ipou3BOIUTE peryIupoOBaHUE CYIOBBIX JAU3EIIEH C IOMOIIBIO TPAIUIIHOHHBIX, aBTOMAaTH3UPOBAHHBIX I KOMIIBIOTEPHBIX
CHCTEM;

3.2.7 YCTpaHATh NPUYIHHBI, TPUBOAAIINC K U3BMCHCHNIO HOPMAJIbHBIX 3HAYECHUH mapaMeTpOB AU3CIIA U CUCTEM, KOTOPBIC €ro
00CITy)KHBAIOT

3.2.8 [ OOBSICHUTB CBA3M MEXKIY MPOLECCAaMH, IPUBOANINMHI K H3MEHEHHIO 3HAYCHUH pabodnX mapaMeTpoB B CHCTEMaX,
00CITY>)KUBAIOIMINX CYIOBOH IU3EIh

3.2.9 [ 0OBACHATH KOHCTPYKIIUIO CYTOBBIX JH3€ICH C OMOIIBIO YepTexeH/HHCTPYKIHH,

3.2.10 | aHamM3upOBaTh THITOBBIE KOHCTPYKIIMH COBPEMEHHBIX CYIOBBIX JU3eIIei U Ha 3TOH OCHOBE pa3padaThiBaTh COOCTBECHHBIC
pelieHus pu KypcoBOM NPOEKTUPOBAHUU

3.3 | Baragern:

3.3.1 | Mmetonukoi 0popMIICHHUS OTIETa 00 UCTIBITAHUSIX

3.3.2 | MeToraMu MaTEMaTHYECKOTO pacyeTa CyJOBOTO JABUTaTels




333

HaBbIKaMU IPOTHO3UPOBAHUA TTOCICACTBUA CBOCH COHHaHBHOﬁ u HpO(l)eCCHOHaIILHOfI JCATCIBHOCTHU

334

3HAHWEM KOHCTPYKIUU CYIOBBIX (B T.4. MOPCKHX) AN3ENEH U yMEHHEM OOBACHITH HX KOHCTPYKIIHIO C TOMOIIBIO
yepTexeil/HHCTpyKIuii;

335

00IIENPHHATON TEPMHUHOIOTHEH B 00IaCTH 3KCILTyaTaIluy CyIOBBIX Au3eNeiH. MeTonamu oOHApyKEeHHS TIPHINH
HEHCIPaBHOCTEH I7TaBHOTO JBUTATENs U CBA3aHHBIX C HUM BCIIOMOTaTEeIbHBIX MEXaHU3MOB

33.6

3HaHUEM KOHCTPYKIMHU CYIOBBIX (B T.4. MOPCKUX) AU3€JIeH U YMEHHEM OOBSCHATh UX KOHCTPYKIHIO C TIOMOIIBIO
YepTeKeH/MHCTPYKIINH;

337

HaBbIxaMu perynmupoBaHUs apaMeTpoB U JTU3eIs B IIeJI0M, METOIaMH, 00eCIeUHBaOIUMK TOTOBHOCTb, HAIEKHBIHN ITyCK
1 KOHTPOJIb PEXUMOB PabOTHI INIABHOTO ABUTATEIs U APYTHX CYJOBBIX TEXHUUECKUX CPEICTB M 0OCITY’KMBAIOLINX CUCTEM;

3.3.8

MCETOAaMH pacycTa pa60!mx IpoueCcCOB B TOM YUCJIC C UCITOJIB30BAHUEM YU CJICHHOTI'O MOACIMPOBAHUA Ha SBM,

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | JIutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazgen | Pazpea 1. 4 kypce, 7 cemecTp
Jlek OcroB nBurarens /JIex/ 2 J1.1J11.2 0
JIa6 OO11ee YCTPOHUCTBO CYIOBOTO TU3EIIS 1 JI3.2 0
OcTOB 4-TaKTHOTO AU3EIIA
OCTOB 2-TaKTHOTO AM3ETS
/J1a6/

Cp OcroB nsuratens /Cp/ 8 2.2 0
Jlex KpuBommnHo-maTyHHbIi MexanusM /JIex/ 2 JI.1J11.2 0
JIab MexaHusM IBWKEHUS 4-TaKTHOTO JUA3EIIS 2 JI3.2 0

MexaHu3M JBIKEHHS 2-TaKTHOTO JH3EIs
/J1ab/

Cp KpuBommnHo-maTyHHbIi Mexarn3M /Cp/ 7 6 2.2 0
Jlex MexaHu3M razopacnpezneneHus /JIex/ 7 4 J1.1J11.2 0
Jla6 Mexanusm razopacnpeaenenus nuzens 316 2 JI3.2 0

MexaHu3M rasopacnpeneneHust quzens 6NVD48
IIpoBepka u peryaupoBka (a3 razopacnpeesieHus
MexaHU3M ra3opacrpeeieHus 2-TaKTHOTO cynoBoro au3ens /J1ad/

Cp Mexanu3sm razopacnpenenenus /Cp/ 7 8 J12.2 0
JIa6 Cusatue (a3 razopacnpenencuus /J1ad/ 7 2 0
Jlex TorumBHas cuctema /Jlek/ 7 4 JI.1J11.2 0
Jla6 KoncTpykiust a7eMeHTOB TOIUIMBHOM cucteMbl. [IpoBepka u 7 2 0

perynupoBka dopcynku /J1ad/

Cp TornusHas cuctema /Cp/ 7 8 J12.2 0
Jlex Cucrema cmasku /JIex/ 7 2 J1.1J11.2 0
Jla6 KoHcTpyKIHs 21eMeHTOB CMa304HOM cucTeMsbr /J1ab/ 7 2 0

Cp Cucrema cmazku /Cp/ 7 8 J2.2 0
Jlex Cucrema oxnaxaenus /JIex/ 7 2 JI.1J11.2 0
JIa6 KoHCTpyKIIHs 27IEMEHTOB CHCTEMBI OXJIaxkaeHus. /J1ab/ 7 2 0

Cp Cuctema oxnaxaenus /Cp/ 7 8 J2.2 0
Jlex Hannys neurareneit /JIex/ 7 2 JI1.1J11.2 0

Cp Hannys neurareneii /Cp/ 7 6 J2.2 0
Jlex CucTeMbl IycKa, OCTaHOBKH U peBepca /JIex/ 7 2 JIT.1JI1.2 0
JIab KoHcTpykuus aeMeHTOB CUCTEMBI ITycKa U peBepca (MIPaKTUIeCKUN MycK 7 2 0

nmeurateneit) /J1ad/

Cp CucTeMsl ITycKka, 0CTaHOBKH U peBepca /Cp/ 7 4 J12.2 0
Jlex KoHTpois paboTh! u perynmupoBka neurareneii /Jlex/ 7 2 JI1.1J11.2 0
Jla6 H3zyuenne mpuOopoB MPUMEHIEMBIX JIJIS TEITOTEXHUISCKOTO 7 1 0

KoHTpons /Jab/

Cp KonTpoms paboTs! u perynuposka asurareneit /Cp/ 7 4 2.2 0
Jlex OCHOBHBIE HEHCIIPAaBHOCTH 1 aBapuu cynoBbix JIBC /Jlex/ 7 2 J1.1 0

Cp OcCHOBHBIE HEUCTIPAaBHOCTH U aBapuu cynoBbix JIBC /Cp/ 7 4 J12.2 0
HKP Texymmit korTposs /MKP/ 7 4 0

Paznen | Paspen 2. 4 kypc 8 cemectp




Jlex Mertos! pacdeTa U aHaIU3a paboUMX MPOIECCOB B IIIIHHAPE CYI0BOTO 8 8 J1.1J11.2 0
JIA3€EIIs], CHCTEMAaX ra3o00MeHa M ToIauBonoaayu /JIex/

IIp HccnenoBanue npoiiecca TOIIMBOIIOAAYH 8 10 JI3.1 0
HccnenoBanue mpoiiecca CKaTHs UccnenoBanue
mporecca CaMOBOCINIAMEHEHUS B JIM3eIIe

PacueT cpeiHero MHANKATOPHOTO JABJICHHS [0 WHAUKATOPHOMN

JarpaMmme
Mp/

Cp MerToap! pacueTa U aHanu3a pabovYHX MPOLECCOB B MIIIMHAPE CYAOBOTO 8 20 JI2.1J12.2 0
JIM3essl, CUCTeMax ra3ooomeHa u rormsomnoaayn /Cp/

Jlex DKCIUTyaTal[MOHHbBIC XapaKTEPUCTUKU U PEKUMBI paOOTHI CYIOBBIX 8 6 JIT.1JI1.2 0

JIM3elieii, nX ONTUMHU3aLHs. BbIOOp OrpaHUYUTENIBHBIX TAPAMETPOB U
XapaxkTepucTuk /JIex/

JIab Ucnbrranns gusens 248,5/11 no Harpy304HOH XapaKTepHUCTHKE 8 24 0
Hcnpitanus ausenst 6UH18/22 mo BUHTOBO# XapaKTepHUCTHKE
HUccnenosanne mapamerpos auzens 6UH18/22 Ha pexnmax mporpesa u
paboTe 1o BUHTOBOH XapaKTEePUCTHKE

Cusarue TemaoBoro Oamanca gusens 2U8,5/11

Cusrue xapakrepuctuk THB/I, mpoBepka ero yctaHOBKH Ha

nmsens /J1ab/

Cp DKCIUTyaTallMOHHBIE XapaKTEPUCTUKU U PEKUMBI paOOTHI CYJIOBBIX 8 20 JI2.1J12.2 0
JIu3elel, uX onTuMu3anys. BeiOop orpaHUunTEeNbHBIX TApaMeTPOB U
xapaktepuctuk /Cp/

Jlex JlmarHocTrka v UCIIBITaHUS CYAOBBIX Au3enel. PerynupoBanue 8 4 JI1.1 J11.2 0
TapamMeTpoB M Iu3ens B esroM /JIex/
Ip Perymuposanwme musens SUHCIT18/22 /TIp/ 8 2 0
Cp JlMarHocTuKa U MCIBITaHUS CYAOBBIX qu3eineil. PerynupoBanue 8 16 JI2.1J12.2 0
mapameTpoB U au3ens B nenoM /Cp/
Jlex Junamuka cyqoBbIx nuzeneit /Jlex/ 8 6 JI1.1 J11.2 0
Cp Junamuka cynoBbix auzeneit /Cp/ 8 16 J2.1J12.2
HKP Texymmuit korTpons /MKP/ 8 12 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Tema 1 OctoB gBUTaTENIS

Hasnauenue 1 cocTaBHbIE YaCTH OCTOBa JABHUratessl. TpeboBaHus, mpeabsaBisieMble K 0OCTOBY. KOHCTpyKIIMOHHBIE ()OPMBI OCTOBA, UX
ocobeHHocTH. CrIocOObI COSMHEHUS IETATICH 0CTOBA B €AUHYIO KOHCTPYKIIHIO.

®dynnamenTHas pama. HasHadeHne, KOHCTPYKIIHS, MaTepHal H3rOTOBJICHUS JINTHIX U CBAPHBIX (DYHIAMEHTHBIX PaM.

PamoBeie nogmunanky. Ha3znaduenue, pa3menienrne, KOHCTPYKIIHS, MaTeprail U3TOTOBICHHS PAMOBBIX TOAMHUITHUKOB. CIIocoObI
MOJBOJA CMa3KU K PaMOBBIM MOJIINITHUKAM.

Cranuna. HasHadeHne u 0COOCHHOCTH KOHCTPYKIIMM CTAHUH JBUraTeIcH OONBIION U cpeHeld MoIIHOCTH. OCOOEHHOCTH
KOHCTPYKIIMH ¥ YCTAaHOBKH OJIOK-KapTepa.

Paboune unnunapel. HazHauenne pyOaniky v BTYJIKY HUJIUHIPA, MaTepUall U3roToBieHus. OCOOEHHOCTH KOHCTPYKLIUH BTYJIOK
YETHIPEXTAKTHBIX M JIByXTAKTHBIX JIBUTATEIICH.

Kporimkn mpmaaapoB. HazHadeHue u yenoBust paboThl, 0COOCHHOCTH KOHCTPYKIIMH KPBIIIEK IMITHHAPOB. OXITaXKICHAE KPBIIIEK
OUIMHAPOB. Kpemnenne Kphlek MUIHHIPOB K OJI0KY.

Tema 2 KpuBOIMMITHO-IIATYHHBIA MEXaHU3M

Koncrpyknus aeraneil KpuBOIIUITHO-IIATYHHOI'O MEXAHU3Ma TPOHKOBOI'O IBUTATEIs.

Iopuens. KoHCTpyKIMS MOPIIHS; MaTepuan u3rotosieHus. [lopurHeBoii nmaner, ero KOHCTPYKIHKS, CIOCOOBI yCTAHOBKH U
(pMKcanuu B MOPIIHE; CTONOPHOE YCTPOHCTBO.

Y1noTHHTENBHEIE (KOMIIPECCHOHHBIE) TIOPITHEBBIC KOJIbIIa: Ha3HAYCHNE, KOHCTPYKIHS, (POPMBI CEUeHHUIT KOJIel i 3aMKOB,
YCTaHOBKA Ha MOPIIHE, YCIOBHUS PaOOTHL

MacnockeMHbI€ KONbIla: Ha3HaYeHHe, KOHCTPYKIIH, CXeMa paboThI.

[latynsr. HasHaueHue, cocTaBHBIE YaCTH, MaTepHal U3rOTOBIEHUS, KOHCTPYKIUS LIaTyHOB TPOHKOBOTO ABuratens. Hasnauenue,
ycioBus pabOTHI, MaTEPHA H3TOTOBICHHUS M KOHCTPYKITUS IIAaTYHHBIX OOJTOB, MX 3aTsDKKA.

Konenuartstit Bas. HazHauenue, ycaoBus paboThl, MaTepHal U3TOTOBICHUS U KOHCTPYKIIHS [IETBHOTO H COCTABHOTO KOJICHYATBIX
BAJIOB, CUCTEMA CMAa3KH.

IMopsnok paboTel IMIMHAPOB. MaxoBHK, €T0 Ha3HAUCHHE, YCTPOHCTBO M KPEIUICHHE Ha Bay.

OcobOeHHOCTH KOHCTPYKIUH JIeTanei KPHBONIMITHO-IIATYHHOTO MEXaHU3Ma KpeHIKom(HOoro 1Buraresns (MOpIIeHb, MaTyH,
KoJIeHJaThli Bai). HasHaueHne u ycTpoiicTBO MOPIIHEBOTo mToKa. Hasnauenue kpeiinkonda.

Tema 3 MexaHu3M ra3opacnpeencHus

Ha3Haqu1/1e, COCTaBHBIC YaCTH U HeﬁCTBHe MEXaHUu3Ma ra3opacupeaciicHUs YCTbIPEXTAKTHOT'O ABUTATEIIA. PerJ'II/IpOBKa TCIIJIOBBIX
3a30poB. THIIBI IPUBOIOB ra3opacnpeIeIUTEIbHBIX MEXaHU3MOB, IPUMEHSEMBIX B CY/IOBBIX JIU3EIISX.

HeTaJ'[I/I " y3JIbl MCXaHU3MOB Ira30pacrpeaciiCHus: Ha3HAaUCHNUC, KOHCTPYKIIUA, CITOCOOBI peryaupoBanus, UCIIOJIb30BAHUC B




CUCTCMax.
OcobeHHocTH IMPOLECCOB HAIIOJIHCHHUA U BBIITYCKA IBYXTAKTHBIX apuratenen. TUmsl cuctem OpOaYBKH, UX Knaccn(bm(aum. CxeMbl
OCHOBHBIX TUIIOB ITPOAYBKH, UX XapaKTCPUCTHUKA.

Tema 4 TormBHas cucTeMa

HasnaueHue TOIIMBHOM cUCTEMBI, €€ MpUHIMNHAIbHAs cxeMa. OCHOBHBIE 3JIEMEHTHI TOTUIMBHOM CUCTEMBI.

TorMBHBIE HACOCHI BEICOKOTO JAaBJICHHS: Ha3HAYSHHE, COCTaBHBIC 3JIEMEHTHI, PUHIUI eicTBUS. CrIocOObI H3MEHEHHUS
KOJIMYECTBA TOIIINBA, I0JgaBaeMoro HacocoM. CxeMa JIeMCTBHS TOIUIMBHOIO HACOCA 30JI0THUKOBOrO THITa. OCHOBHEIE DJIEMEHTEI
Hacoca U uX ycTpoicTBo. Cxema TOTUIMBHOTO HAacoca KJIAIaHHOTO TUIIA, PUHITUI ISHCTBHS, PETYIUPOBKA.

HaznaueHve u nmpuHIWT NeHCTBUS POPCYHKU an3ers. THITBI paciblUInTeNel, HX MPUHITUIHAIBHOE YCTPOMCTBO. Y CTPOHCTBO U
neiictBue popcyHOK CTPYHHOTO pacbUINBAHHS, INTH(PTOBBIX, THAPO3AMOPHBIX; UX MPEUMYIIECTBA U HEJOCTATKH, IPUMEHEHHE.
Hacoc-dopcynku.

Tema 5 Cuctema cMa3ku

HasHaueHue ¥ THIIBI CUCTEM CMa3KH CYIOBBIX JBHraTeseil. CXeMbl HIMPKYISIIMOHHON CHCTEMBI CMa3KH, €€ COCTaB, JeiCTBHE,
paboune mapamerpsl. CriocoObl HOJa4Yn CMA3KH K TPYLIMMCS JeTajIsaM ABHraTens. JJOCTOMHCTBA U HEAOCTATKU CHCTEM C MOKPBIM H
cyxuM kKaptepoM. OCOOEHHOCTH JTyOpHUKaTOPHOM CHCTEMBI CMa3KH.

Macinsiabie GpuIbTphl Tpy0oii 1 TOHKOW OUMCTKH, MacysHbIC EHTPU(YTH, CenapaTopbl; X Ha3HauYeHHE, KOHCTPYKIHS,
HCIIONBb30BaHNE B CHCTEMaX CMa3KH

Tema 6 Cucrema oxaaxaeHus

Ha3Haqu1/1e nu KH&CCH¢)HK&HHX CHUCTEM OXJIAXKACHUS. HOHHTI/IG o HpOTO‘-IHOI‘/'I CHUCTCMC OXJIAXKIACHUA, €€ HCAOCTAaTKaxX U
MPEUMYINECTBAX, MPUMEHEHUE Ha CyaX.

3aMKHyTa$I CHUCTEMA OXJIAXKJICHUS, €€ COCTAaBHBIC YaCTH, OCHOBHBIC COCTAaBHBIC JJICMCHTHI, HpI/IHI_II/IHI/IaJ'II)HaH cXEmMma, pa60Ta
cucteMsl. PaGoune mapaMeTps! CHCTEMEL.

Tema 7 Hapnys nBurareneit

CymHocTs 1 BHIBI HanyBa. CIIOCOOBI OCYIIECTBICHHS HAITYBa, MX MPUHIATHATBHBIE cXeMbl. OCOOCHHOCTH HaJTyBa
JIBYXTaKTHBIX U YETHIPEXTaKTHBIX JIBUraTesei.

TypOokoMIIpeccopsl, MPOAYBOYHBIC M HATyBOYHBIC arperaTbl ¢ MEXaHHYECKUM MTPUBOIOM; X Ha3HAUCHUE, OCOOCHHOCTH
KOHCTPYKLMH, IPUMEHEHHE B cucTeMax. OXJIaXAeHUE HaJlyBOYHOI'O BO3yXa, BO3AYX00XIaIUTEIIH.

Tema 8 CucteMsl Imycka, OCTaHOBKH U peBepca

VYenoust mycka asurarestst. CrocoObl ITycka JU3eNei, HX IPUMEHEHHUE B CYJJOBBIX CHIIOBBIX YCTaHOBKAX.

DneKTpoCTapTepHBIN MYCK, €ro AJIEKTPUYECKas cXeMa.

CymHOCTh BO3AYIIHOTO Iycka aABurarens. OCHOBHbIE 3JIEMEHTHI ITyCKOBOM CHCTEMBI CKaTOro BO3/yXa; X Ha3HAUCHUE,
NPUHLUIHAIBHOE YCTPOoicTBO. CXeMa IyCKOBOTO YCTPOWCTBA C THEBMATUUECKUM YIIPAaBIECHUEM ITyCKOBBIMH Ki1anmaHamu. Cxema
IIYCKOBOT'O YCTPOMCTBA C aBTOMAaTHIECKIMH ITyCKOBBIMH KJIallaHAMH, €€ COCTaBHBIC 3JIEMEHTHI, pad0Ta CXEMEI.

HasnaueHue 1 KOHCTPYKLUS OTAEIbHBIX YCTPOMCTB ITyCKOBOM BO3AYLIHON CUCTEMbI. BUBI MyCKOBBIX ITYCKOBBIX KJIAlIaHOB; X
YCTPOWCTBO U AeiicTBue. Bo3znyxopacnpenenuTenu 30JJ0THUKOBBIE U JUCKOBBIE; UX MIPUHLIUIINAIBHOE YCTPOMCTBO U IEHCTBHE.
[TonsTHs O peBepce JBUTaTENs, CII0co0ax peBepcupoBanys. [IpHHIMITMAIBHEIE CXEMbI PEBEPCUBHBIX YCTPOHCTB ABYXTAKTHBIX U
YETBIPEXTAKTHBIX ABUraTenen

Tema 9 KoHTposb paboThl U peryIvpoBKa JABUraTelIeH

3HaueHHe KOHTPOIIA 32 padOTOi nBHTaTeNs U ero MeToabl. OCHOBHBIE KOHTPOJIHPYEMBIE ITapaMeTphl padboThl apuratess. CrocoOs!
OIIpeIeTICHNS U PETYINPOBAHNS OCHOBHBIX KOHTPOJIHPYEMBIX TapaMeTPOB.

IIpubops! mepruoANMYECKOr0 KOHTPOJIS 32 pabOTOM BUraTens, UX Ha3HaueHue, kiaccudpukanusa. OOmue TpedboBanus K npudbopam
KOHTPOJISL U PETYJINPOBAHUSL.

YcTpoiicTBO HHANKATOPA, NCTIONB30BaHNE VIS CHATHS HHAWKATOPHBIX ArarpamMM. IIprOopsI meprHoAndecKoro KOHTPOIIS 3a
JaBICHHEM Ta30B B IIITHH/pPAX JBUraTeNs (TUMETP, MaKCUMETP); UX YCTPOHCTBO U UCITIOIB30BaHHUE.

Meps! 6€30MaCHOCTH IIPU KOHTPOJIE M PETYIHPOBKE JIBUIATEIIS.

Tema 10 OcHOBHBIE HEUCIIPABHOCTY U aBapuu cynoBsix [IBC

XapakTepHble HEUCIIPAaBHOCTH J(BUTaTeNell, UX MPU3HAKH, IPUUUHBI, CIOCOObI 00HapYKeHUs U ycTpaHeHus. HeucnpaBHocTu npu
IyCKEe U MaHEBPaX, BO BpeMsl pabOThI, HCHOPMAJIbHbIE TEMIIEPATYPa U IIBET BBITYCKHBIX Ta30B, HEHOPMAJIBHbBIE CTYK U IIIyM,
TOBBIIIIEHHBIH H3HOC, HATPEB OT/ACNBHBIX Y3JIOB U AeTanei. HencrpaBHOCTH crcTeM, 00CTyKHBAIOIINX IBUTATEINb.

Tema 11 Metonsl pacueta 1 aHanu3a pabo4YHX MPOLECCOB B LMIIMHJPE CyA0BOTO I3, CHCTEMaX ra3000MeHa U TOIUIMBONOAAYU
MeTobl TEpMOIMHAMUYECKOTO pacueTa apuratenceid. Pacuér cBoiicTs pabouero Tena. KommuecTBo Bo3myxa, HEOOXOANMOE ISl
CTOpaHUs TOIUINBA. BO3AYIIHO-TOIUIMBHOE OTHOIICHHE U KO (UITHEHT N30BITKA BO3AyXa IPH CrOpaHuy. «YHUCTBIE» TPOIYKTEI
cropanus. Pacuér coctaBa pabodero Tena Ha TakTe cxkaTus. Pacuér cocraBa pabouero Teia Ha TakTe paciuupeHus. Pacyér
TETIOEMKOCTH pabovero Tena.

KoaddurmenT ocrarounsix ra3zos. KonmdaecTBo npomykToB cropanus. CoctaB pabodero Tesia Ha TaKTax CXKaTHA M PACIINPEHUS.
TemnnoeMKocTh, BHYTPEHHSIS SHEPTUS U SHTAIBIUS pabodero Tena.

Temmneparypa n naBneHne padbodero Tejaa B MOMEHT 3aKpbITHs BITyCKHOTO Kianana. KoagguiueHTt HarnoaHeHus..

CpenHee HHANKATOPHOE JIaBJICHUE U €T0 ONPENIEJIEHUE 110 PA3BEPHYTON HHANKATOPHOM nuarpaMme. HAMKaTOpHAst MOLHOCTb,
HepBOe ypaBHEHHE MOIHOCTH. Y AEIbHBIN HHANKATOPHBIA pacxoy TommBa. MaaukaTopusiit KITJ[ u dhopMymnsr aist ero pacuera u
aHaIM3a.




Mexanndeckue notepu 1 Mmexanuueckuit KITJ[. VIX 3aBUCHMOCTB OT pa3IUuHBIX ()aKTOPOB U METOBI onpeaeneHus. D dekTuBHasS
MOIITHOCTb, cpeanee 3hHeKTUBHOE naBieHue. Y nenbHbli 3G deKkTuBHBIN pacxon ToruuBa 1 3¢dexruBubiii KI1/I.

Bropoe ypaBHEeHIE MOIIHOCTH | ero aHann3. CXeMbI U CHCTeMBI HaunyBa. OXitakJeHHe HaUTyBOYHOTO Bo3ayxa. TermoBoii OanaHce
nusens. Pacder craTeii TermoBoro Oananca au3eds.

Pacuét TeriooOMeHa B HMIIMHAPE Au3eis. Y paBHEHHE TemI00TAauu. JIyducThIif 1 KOHBEKTUBHBIHM TEINIOOOMEH MEXIy Ta30M U
CTEHKaMH IWIMHAPA. X poiik Ha pa3mUyHbIX ydacTKax mporiecca. Pacuér ko dunuenTa termiootnaqn. AHann3 popmyis I
Bormran, ee conocrasnenue ¢ popmynoii I'. Xoxenbepra.

Pacuér npornecca cxxarus B ausene. [Toctanoska 3anaun. JuddepenimansHoe ypaBHeHHE 1-ro 3aK0Ha TePMOIHHAMHUKA
NPUMEHHUTENBHO K MIPOLIECCY CKAaTUs B IIIMHAPe. CXeMa YUCICHHOTO penieHus An( GepeHIIaIbHOIO YpaBHeHU. AHAIN3
TETIIO00MEHA B IIPOIIECCe CHKATHS.

BrpsickuBanne TomnmmBa. XapakTepUCTHKA BOPBICKUBAHUSL. MeToAMKa pacdyeTa mporecca TOIIHBOIOAAYH B TU3eTIe.
IIpyHIMIMaNBHBIA TOAXON.

PacnibmuBanue TonnuBa. MexaHu3Mel pacnblinBanus. Pacnpenenenue Posun-Pammitepa. Ilokasarenu kauecTBa paciblIMBaHus, UX
3aBUCHMOCTB OT Pa3JINYHBIX (haKTOPOB. YTIPOIIEHHAS OIIeHKa Ka4ecTBa paciblIMBaHKsA. BEiBox 00mero Buma popMyi it pacyera
CPeIHHUX TUaMETPOB Kareib U AJIUHBI CTPyH (METOAOM TeopHuH moao0ust). DopMyIbl Uit CpeHEro TuaMeTpa Kamnelb.

CTpyKTypa TOIJIMBHOM CTpyU U JTUHAMHUKA €€ Pa3BUTHSL.

3aKOHOMEPHOCTH MCIIapeHUS eAMHUYHOM Karuti. OCOOCHHOCTH UCTIApEHHs TOIIMBHOMN CTPYH.

Opraxmsanus 006eMHOT0, 00BEMHO-IICHOYHOTO U IIIEHOYHOTO CMeceo0pa30BaHMUs.

Ilepuon 3aaepKKku BOCIUIAMEHEHUS B u3elie. 3aBUCUMOCTh MEPHUO/Ia 3aI€P>KKU BOCTNIAMEHEHUSI OT Pa3IMUHBIX (PAaKTOPOB U €ro
pacuet. Meron yuéTta nepeMeHHOM TeMIepaTypbl U AaBIEHHUS 3a BpeMsl 3aJIEPKKH BOCIIIIAMEHEHMUS.

Kunernmuaeckoe u muddy3nonHoe cropanne. 3aBHCHMOCTB ITapaMETPOB IIPOIIECca CrOPAaHKS OT Pa3IUIHBIX GakTopoB. CIocoOb!
YAY4IIeHUS! cropaHus B qu3ensiax. OTHOCHTENbHAs CKOPOCTh CTOPaHUsl TOIUINBA. PacUéT MHAMKATOPHON AMarpaMMbl Ha Y9acTKe
CTOpaHUs U PaCUIMPEHUsL. DMIUPUICCKHE (POPMYIIBI IS PacueTa OTHOCUTEIBHOW CKOPOCTH CrOpaHusl.

Pacuér razooomena B muserne. O6mee auddpepeHnaIpHoe ypaBHEHHE TS IIPOIeccoB ra3oodMeHa. Pacuér Brimycka. Pacuér
npoayBku. Pacuér Boycka.

Tema 12 DxcrutyaTalMOHHBIE XapaKTEPUCTHKU U PEXUMBI PaOOTHI CYIOBBIX JIU3€NeH, X ONTUMHU3anus. BeIOOp orpaHHM4InTENbHBIX
TIapaMeTPOB M XapaKTEPUCTHK

Kraccuukanus xapakTepucTUK CyJOBBIX Au3eneil. Harpy3odnsle, 5KOHOMHUECKHE U PEryIATOPHbIE XapaKTepUCTUKU. BHemHue,
JaCTUYHBIE U OTPAaHUYUTEIbHBIE XapaKTePUCTUKU. BUHTOBBIE, yHUBEPCAIBHBIE U PETYIATOPHBIE XaPAKTEPUCTUKH.

ITyck mu3ens. Metosl, oOecrieunBarolie TOTOBHOCTD, HAIGKHBIH ITYCK U KOHTPOJb PEKUMOB PaOOTHI IJIAaBHOTO IBUTATEIS.
Pabota nu3enst mpu pa3roHe U cBOOOIHOM TOPMOXKEHHH Cy[HA. AKTHBHOE TOPMOXKCHHE CyIHA C TIIaBHBIM JABHUTaTeIIeM
PEBEPCUBHBIM U C peBepc-peaykTopoM. Habpoc Harpysku Ha Tu3elnb-reHepaTop.

Tema 13 /luarsHocTrika v UCIIBITaHUS CYAOBBIX Au3enel. PerynupoBanue mapaMeTpoB U AU3EIs B IIEJIOM

PerynupoBka cyOBBIX ABUTATeeH BHyTPEHHETO CTOPAHUS MO CTaTHYeCKUM HapaMeTpaM. OIeHKa MOTrPeIIHOCTH HHAUIIIPOBAHUS B
3aBUCUMOCTHU OT TOYHOCTH onpeaenennss BMT nHa unaukaropHoit nuarpamme. [lopsaok npouenypsl onpenenenuss BMT.
CraTuuecKkue XapakTepUCTUKU TOIUIMBHOM annapaTypsl. Ilopsiok cHATHs perynupoBodHbIx xapakrepuctuk THB/I. Mx
HCTIONIB30BaHUE [UIS PETYITUPOBKHU ITapaMeTpoB pabodero mpouecca B MUIHHAPAX IBUTATEIS.

Jmarnoctuueckue XxapakTepUCTUKH TOIUIMBHOM amnmnaparypsl. Ilopsaok nosnyueHus: IMarHoCTUHYECKUX XapaKTepucTuk. Mx
UCIIOJIb30BAHUE [UIS LieNell peryaIMpOBKY MOLIHOCTH MO LIMIMHAPAM U I IPENENbHO JOMYCTUMOrO YXyALIEHHs TEXHUYECKOT0
COCTOSIHMS TOIUIMBHOM amIapaTypsl 10 yCIOBUSAM 0€30ITaCHOCTH MOpPETLIaBaHuUs.

Hcnonp3oBaHue HHAMKATOPHOM JUarpaMMsl AJis JUaTHOCTUPOBaHUs nu3ens. Mcnonb3oBanus auarpaMMbl JaBlIeHUs
BIPBICKUBAHUS AJIs1 JUAaTHOCTUPOBAHUS JH3EIIs.

Cucrema auarsoctupoBanus auzenst NK-100, crieruann3npoBaHHBI KOMIUIEKC KOHTPOJI U Ie(EeKTallnHy TeIIOTEXHUIECKIX
napamMeTpoB aAu3ens «Jluzenb agMupam.

Tewma 14 JIlunamuka Cy0oBbIX au3esen

Omnpeznenenne cuil, ISHCTBYIOMNX B KPUBOIIUITHO-IIATYHHOM MEXaHH3Me Au3ems. PacyeT cHil 1 MOMEHTOB, IEHCTBYIONIHNX Ha
KOJICHUaThI{ Ball.

Kpyrunbaeie xonebanus B JIBC. [TpuHIUIIBI OCTa0NCHNS U OTPAHUYCHHS KPYTHIIBHBIX KOJIeOaHUI U TUHAMHYECKUX HAIPY30K B
CUCTEME CYJIOBOTO BAJIOIPOBO/Ia M KPUBOIIHMITHO-IIIATYHHOTO MEXaHU3Ma.

C 1enblo 3aKperIeHns TEOPETHUECKOI0 MaTeprana 1 0ojiee IriIy0OKOro u3y4eHus: yCTpOHCTBa Cyl0BOTO TU3EIIs CTYIEHThI
BBITIOJIHSIOT KypCcOBO# MpoeKT Ha Temy «[IpoekTupoBanue Cya0BOTO AU3EIS».

3amaHus BBIJAIOTCS IO CEPUIHBIM CYAOBBIM IU3EISIM (OTEUECTBEHHBIM H 3apyOeKHBIM BEIYIIUX TU3EIECTPOUTENBHBIX Hrupm
Mmupa). B 3agannu Ha paboTy npeaycMaTpuBaeTcs TEIMIOBOM pacdyéT An3ersl, a TakKe ONucaHue KOHCTPYKUUU au3ens. TernoBoi
pacu€T MpPOBOJUTCS Ha KOMITBIOTEPE TI0 MMeromeiics Ha kadenape nporpamme Diagramma. YepTéx nuratens.

CrtpyKTypa KypcOBOTO IPOEKTa

ConeprkaHue KypcoBOTO IIPOEKTa, €€ CTPYKTypa MPEACTaBICHBI B HIDKCTIPHBEICHHON TabIIHIIe.

HanmMenoBanue pasgena KypcoBOrO HMpOEKTa

I'paduueckas yacthb TekcToBas yacTb
TeruoBoii pacuér nuzens - 15 c. A4
Onucanue KOHCTPYKIUM TU3EIIs - 10 c. A4

Brinonnenue yeprexka, opopMiIeHHe KypCOBOTrO MPOEKTa, 3alluTa Jluct popmara Al




Bcero 1 muct Al 25 ¢c. A4

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUOB OLIEHOYHBIX CPEACTB

OTueTsl O NPAKTHYECKUM paboTaM
OrtueTsl O 1a60PaTOPHBIM padoTaM
Bonpocs! k 3auety

Bormpocsl k 3x3aMeHy

6.2. Tembl NUCLMEHHBIX PadoT

KypcoBoii npoekt Ha TeMy «IIpoeKTHpOBaHUE CYIOBOTO JIU3EIIS.

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

I. HapucoBats (B pa3pese, B KpymHOM MaciuTabe) MHOTOCTPYHHBIN pacHbUIATENb.

2. Kako#i mapamerp TOIUIMBONOJAYM U3MEHSETCs NpU noBopote Turyrxepa THBJL?

3. Kak B 610uyHoM THBJI M3MEHHTh HA4ajo MOJAYH OJHON CEKITHH?

4. HapucoBaTh pa3BepHYTYI0 HHIMKATOPHYIO AUarpaMMy 4-TakTHOTO au3ens. OTMETHTh MOMEHTBI OTKPBITHS U 3aKPBITUS
KJIallaHOB U HayaJa BIIPbICKUBAHUS TOILINBA.

5. HapucoBaTh cBepHYTYI0 MHIUKATOPHYIO JUarpaMMmy 2-TakTHOro Auseinss. OTMETUTb MOMEHT Hayajla BIPbICKMBAaHUS
TOILIMBA, @ TAKXKE MOMEHTBI OTKPBITUS U 3aKPBITUS IPOJYBOUYHBIX OKOH U BBITYCKHOI'O KJIallaHa.

6. HapucoBaTte kamepsl cropanust Au3eseil: ¢ BUXpEBOM KaMepow, ¢ npeakamepoil, ¢ kamepamu 'eccenbmana u LITHUJIU.
Vka3aTh HanpaBJIeHUs CTPYH TOILTUBA.

7. JlaTe ompeneneHne Harpy304HOH XapakTepucTUKd. HaprucoBaTh TpadMKi 3aBHCHMOCTH YacOBOTO M YAETBHOTO pacxoja
TOILIMBA OT MOIIHOCTHU NpH paboTe IU3eis [0 Harpy30YHOH XapaKTepPHCTHKE.

8. JlaTe ompeneneHue BUHTOBON XapakTepucTHKH. HapucoBaTh rpauky 3aBUCHMOCTH 4aCOBOTO M YIENBHOTO pacxona
TOIUIMBA OT YaCTOTHI BPAIICHUS ITPH paboTe TH3eIsd 0 BHHTOBOH XapaKTEePUCTHKE.

9. Jlate ompeneneHnss HOMHHANBHOH 1 3G (EKTUBHON CTENEeHN CxKaTHs B Au3ene. Kakumu ycloBUsMU OTpaHHYHMBAIOTCS
MHHUMAaJbHOE 1 MaKCUMAaIbHOE 3HAUCHUS CTETIEHU CXKAaTUsI?

10. [Jatb onpenenenue kodpduunenTa u30bITKa BO3AyXa, HanucarTh Gpopmyiay. Ha3BaTe xapakTepHble 3HAUCHUS

Ko3(¢unmenTa n30bITKA BO3AyXa A1 qU3eNel ¢ INICHOYHBIM CMeceo0pa3oBaHNEeM B ¢ 00BEMHBIM CMeCeoOpa30BaHUEM.
OOBSACHUTD, — TOUEMY TaKHE 3HAUCHHUS.

11. JlnarpaMMBbl HACOCHBIX XOJI0B B 4-TakTHOM au3ejie. Pacyer razoobmena B musene. O6inee quddepeHnnanbHoe
ypaBHEHHUE IS TPOIIECCOB ra3000MeHa.

12. CxeMBl U CHCTEMBI HaAAyBa U MX aHaM3. [IpeoOpa3zoBaTeny MMITYIIBCOB.

13. BHermHue xapakTepuCTHKU Au3essl. AHaIU3 U3MEHEHHs MapaMeTpoB pabodero mpoiecca.

14. [Jatb onpeneneHne ko3pQuINEHTa HATIOIHEHHUS.

15. Hanucatb 1-¢ ypaBHEHHE MHAMKATOPHON MOIIHOCTH, HAa3BaTh BXOJAIIME B HETO BEJIMUYUHBI U yKa3aTh UX Pa3MEPHOCTH.
16. KpaTtko 00BsACHUTSH, MOUEMy IpU HaJTyBe AHU3ENS YBEIMIMBAECTCS €ro MOIMHOCTh. OTBET MOATBEPAUTH (POPMYIIONL.

17. HapucoBaTh 3aBUCHMOCTH OT yrjia ONEpeKeHMsl BIPHICKMBAHUS TOIIHMBA!

18. MaKCHMAaJIbHOTO JIaBJICHUSI CTOPAaHHUS,

19. TEMIIepaTyps! OTPabOTaBIINX ra30B,

20. Kak oTtperynupoBaTb MHAUKATOpPHBIE IUIMHAPOBBIE MoUTHOCTH? Ha3oBUTE NOMyCTHMYIO Pa3HOCTh MHIUKATOPHBIX
LUIMHAPOBBIX MOIIHOCTEN MPH PETYIUPOBKE CYI0BOTO TU3ENS.

21. CTexXHoMeTpHIecKoe KOJIMUECTBO BO3ayXa. Bo3mymHo-TomMBHOE OTHOIIEHHE W KO3 duImeHT m30pITKa Bo3IyXa (BEIBOX
tdopmym).

23. CxeMbl IPO/TyBOK 2-TaKTHBIX Ju3eneid. Temmeparypa B IMIMHApPE AW3eNs B Havyajie ckatust (BbIBOJ (GOPMYIIBI).
KosddurmenT nanonuenus. Biustane pa3nmmgHbix GpakTopoB Ha KO3()(UINEHT HATIOIHEHNUS.

24. CpenHee HHAMKATOPHOE JABJIEHHE U €r0 pacydeT M0 Pa3sBEpHYTOH MHIUKATOPHOM AMarpamme.

25. WnpukaropHas MOUIHOCTh Au3ensi, nHAnKaTopHbli KII/I n ynenbHbpIi HHAWKATOPHBIN pacxof TOIUIMBa (BBIBOJI (OPMYIN).
26. Harpy3ouHble XapaKTepUCTHKU IH3elisl. AHAIN3 U3MEHEHHUs TapaMeTpoB pabodero mporiecca.

27. BHHTOBBIE XapaKTepUCTUKU TU3eNs. AHAIH3 U3MEHEHUs TIapaMeTpoB pabodero mporecca.

28. PaGounit mporecc qu3ens npu mycke U Habpoce Harpy3ku. PaGota au3emnst mpu pasroHe M CBOOOIHOM TOPMOXKEHUH
CyZHa.

29. PerymupoBounas xapakTepHUCTHKa JHU3€ISI IO YIIIy ONEPEeKCHUS BIPHICKUBAHUS TOILIHBA.

17. BbIBOZ, 2-r0 ypaBHEHUSI MOLIHOCTH U €r0 aHAIW3 ¢ TOUKY 3PEHUS YBEIUUEHHS MOIIHOCTU TU3EJI.

18. Mexannueckue norepu u mexanunueckuit KITJ{ qusens (BeiBoa dopmyin). CrnocoOsl noBsienus: mexanndeckoro KIT.
19. DddexTrBHBIE MOKa3aTeNu qU3els (BbIBOA (hopMyi).

20. BrBon muddepeHnransHOro ypaBHEHHS TEIUIOOTAAYH B IMIHHApe ansensd. ['paduueckmii anamms (B TS- guarpamme)
mpolLecca CXaTHs IPU Pa3HBIX TeMIIepaTypax CTEHKH IIHH/PA U YacTOTaX BPAILICHUS Baa.

21. Knaccuduxkamus cnocodboB cmeceoOpa3oBaHusl B 3aBUCUMOCTH OT UCIOJB3yeMol sHepruu. CpaBHEHHE CIIOCOOOB
cMmeceobOpaszoBanus. KoHcTpykun kamep cropanuns. CMeceoOpa3oBaHue B ABUTaTENE DIbcOeTa.

22. XapakTepuCTUKa BIIPHICKUBAHUS TOIUIMBA U €€ pacyeT. MexaHu3Mbl paclbUIMBaHUs TOIIMBA.

23. OreHKa TOHKOCTH M OJHOPOJHOCTH PACIBUIMBAHUS MO pacipeaeneHuo PosuHa - Pammiepa. YrpolieHHas OLeHKa

TOHKOCTH ¥ OJJHOPOJHOCTH PaclbUINBAHUS CPEAHUMH MOKa3aTeIIMH. BiusHue pa3innuHbIX (akTopoB Ha KaueCTBO PACIIBUINBAHMS.
CrpyKTypa TOIIIMBHOM CTpYH.

24. Ilepuon 3amep:KKu BOCILUIAMEHEHUs], €r0 PacyeT U 3aBUCUMOCTb OT PA3JIMYHBIX [1aPAMETPOB.

25. Kunernueckoe u nuddy3sHoHHOE cropaHue TOILUIMBA. 3aBUCHMOCTh IIPOJIOJDKUTEIBHOCTH M CKOPOCTH CTOPaHMUS TOILIMBA




OT yIJIa OTIepEeXeHHs BIPBICKUBAHKS U OT IIMKIOBOH nofgaun Tormusa. @opmyna Bube.

26. Pacyer MHAMKATOPHOMN JUarpaMMBbl Ha Y4acTKE CTOpaHHs M pacmIMpeHus (BbIBOA AU (PEPCHIIATIBHOIO YPABHEHUS).
27. CraTtnyeckoe peryjaupoBaHie CyAOBOro 4-takTHOro nusens. OnucaHue, TOMyCTUMbIE OTKJIOHEHHS MapaMeTpoB.

28. PerymupoBanue TemIepaTypsl ra3oB 3a IHIIHHAPOM U MAaKCHMAJIBHOTO AaBIEHHs cropaHus. OmucaHue, JOIMyCTHMBbIC
OTKJIOHEHHsI IapaMeTPOB.

29. CHITbl 1 MOMEHTHI CHJI, ISUCTBYIOIINX B KPUBOIIMITHO-IIATYHHOM MexaHu3Me. CTerneHb HepaBHOMEPHOCTH BpaICHUS
KOJIEHYATOT'O BaJia Tu3es (BBIBOJ (POPMYIIBI).

30. YpaBHoBenmBanue auseneil. [lonaTne o kpyTunpHbIX KonebaHusax. CriocoOsl 60pbOBI ¢ KPYTHIBHBIME KOJIEOAHUAMH.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

IIpu 3ammre 1a60paTOPHBIX pabOT 0OyUaromeMycs 3aaeTcsl TPH BOIIpoca 1o TeMe paboThl. B cirydae oTBeTa Ha MOCTaBICHHbBIE
BOIPOCHI paboTa cuuTaeTcs 3alMIneHHo. [Ipn oTBeTe Ha ABa BOIpOCa M MOJIHOM OTCYTCTBHH OTBETa HA TPETHH, MM HETIOITHOM
OTBETE, Ha BCE TPH BOIIPOCca JabopaTopHas paboTa CUMTAETCS HE 3aIl[HIICHHOM.

[Tpu 3ammTe npakTUYECKUX paboT CTYICHTY 3a/laeTcsl He MeHee 2-X BOIpocoB. OleHKa «HE3a4TeHO» CTaBUTCS B CIIydae, eciu
CTYZAEHT HE OTBETHJI Ha 3aJIJaHHbIC BOIIPOCHI.

MeTtoauka OLleHKH 3a4eTa

3a4eT Mo AMCIUILINHE BBICTABIIACTCS MO0 UTOTaM pabOThl 00YUAIOIIErocs B TeUSHHE CEMECTPa, MPH YCIOBHH BBITOJTHEHHUS
TpeOoBaHUI paboUei mporpaMMbl JUCITUTUTAHBL. [Ipr CBOEBPEMEHHOM BEHITIOIHEHHUH U 3aIUTe, TPOyeMBIX paboT OlleHKa
«3a4TEHO» BBHICTABIIAETCS O€3 CIIEMAILHOI0 coOeceI0BaHMs.

MerToMKa OLIEHKH KypCOBOTO MPOEKTa

OreHKa «OTIMYHO» CTAaBUTCS 00ydaeMOMy, KOTOPHIif B CPOK, B ITOJTHOM 00bEMe B COOTBETCTBHH C 33JaHHEM BBITTOJIHUI KypCOBOH
npoekT. ITpu 3ammre u HanMcaHUU PabOTHI CTYICHT POAEMOHCTPUPOBAT HABBIKH U yMEHUS, (hOPMUpPYEMbIE B pe3yabTaTe OCBOCHHUS
koMmnereHuuu. TeMa, 3asiBlIeHHast B pab0Te PacKphITa IOJTHOCTHIO, BCE BBIBOJIBI CTYACHTA NOATBEPKICHBI MaTepHalaMu
HCCIeNoBaHus U pacdeTaMH. OTYET HOATOTOBIICH B COOTBETCTBHUH C IIPEABSIBIICMBIMI TPEOOBAHISIMU. B X0z 3aIiTh CTyIeHT
JIEMOHCTPHPYET HEOOXOUMEI YPOBEHb C(HOPMHUPOBAHHOCTH BCEX IPEIYCMOTPEHHBIX 3TAllOB KOMIETEHIUH, aeT YeTKHE OTBETH
Ha [OCTABJIEHHbIE BOIPOCHI, CBOOOAHO BIIa/IeeT MOHITUIHBIM aIllIapaToM.

O1eHKa «XOpOIIO» CTABUTHCA 00ydaeMOMY, KOTOPBIH BBINOIHUI KypcOBYIO paboTy (IIPOEKT), HO ¢ HE3HAYUTENEHBIMU 3aMEYaHUAMA
(ommcky, TpaMMaTHYECKHE OMMNOKH | T.1.). Tema paboTHI pacKpBITa, HO BEIBOJBI HOCSAT ITOBEPXHOCTHBIN XapakTep, MPaKTHIECKHE
Matepuasl 00paboTaHbl He OIHOCTHI0. B X0/1e 3ammThl 1eMOHCTpUPYeT chOpMHUPOBAHHBIC HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHS U HaBBIKH, YKa3aHHBIX B paboTe, HE MOJIHOCTBIO PACKPBLI 3asBICHHYIO TEMY, C/leIal HOBEPXHOCTHBIC BBIBO/IBI IIPOrPaMMe
3TANOB OCBOCHUS KOMIIETEHLIUY, JOMYCKAeT HENMPUHLIUIINAIbHBIE HETOYHOCTHU IIPU OTBETAX Ha BOIIPOCHL.

O1eHKa «yIOBIETBOPUTEIBHOY» CTABUTCSA 00yIaeMOMy, KOTOPBIH JOIyCTHI HPOCYETH! U OMINOKH, C1a00 MPOAEMOHCTPHUPOBAI
aHAJIUTHYECKHE CIOCOOHOCTH U HaBBIKH PaOOTHI C TEOPETUUECKUMH UCTOUYHUKAMHU. [IpH 3aIuTe 1eMOHCTPUPYET He A0 KOHLA
copMHUPOBaHHBIE 3Talbl KOMIICTECHI[N 1 3HAHUS TOJIBKO OCHOBHOTO MaTepuala, JOIycKaeT OMNOKY IIPUHIUITHAIFHOTO XapaKTepa
IIPY OTBETAX HA BOIIPOCHI.

O1eHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS 00y4aeMOMY, KOTOPBIil HE BBIMOTHUII KypPCOBOM MPOEKT, THOO BBIIOIHII C TPyOBIMU
HapyIICHNSIMU TPEeOOBaHMUM, HE PACKPBUI 3asBICHHYIO TEMY, HE BBIITOJIHUII TPAKTUYECKOH YacTH paboThI.

MeTtoauka OLIEHKHU 3K3aMeHa

OK3aMeH 0 JUCHUIIIHHE COJEPKUT BOIPOCH! HANPaBICHHBIE HA OLIEHKY 3HAHUM, yMEHUI U HaBBIKOB, XapaKTE€PU3YIOIIUX JTalbl
(hopMHPOBaHMS KOMIICTCHIIUN. DK3aMEHAIIMOHHBIN OMIIET COAEP KUT YEThIPE BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIC ITOHSTHS,
M3yJaeMble B JUCIUILIHE.

DK3aMeH IPOBOJUTCS B MUCHMEHHOM BHUJIE.

OueHKa 3a 3K3aMeH BBICTABIISIETCS. B COOTBETCTBUH C PHBEICHHBIMU HIDKE TPEOOBAHUSIMU.

2 (HeYIOBJIETBOPHUTEIHHO) - BEICTABIICTCS 00YJAIOIMIEeMyCsl, €CJIH XOTsI OBl OTHO M3 3aJaHHMI He BBITIOIHEHO WITH BHIITOJHEHO HE B
HOJHOM 00BeMe H/WUIN OAWH WM HECKOJIBKO OTBETOB UMEIOT OIIHOKU B COAEP>KaHUH U/UIH BBIBOAAX, KOTOPHIC IPUBEIH K
3HAUUTENBHOMY UCKaKEHUIO HTOTOBOTO pe3ynbTara3 (yIOoBIE€TBOPUTENBHO) — BBICTABIIAETCS 00yJaIOIEMYyCs, €CIU BCe 3aJaHUs
BBITIOJTHEHBI B COOTBETCTBHY C TPeOOBAaHMSMH HK3aMEHAIIMOHHOTO OMJIETa, B MOJHOM 00BEME, OTHAKO OJUH WM HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COACPKAHIH /M BBIBOAX, KOTOPHIE TIOBICKIIN HE3HAYUTEIFHOE HCKAXKEHIE HTOTOBOTO PEe3yIbTaTa.
4 (xopoI110) — BBICTaBISAETCS 00YJaIOIIEMYyCsl, €CIIH BCE 3a1aHHs BBITIOJIHEHBI B COOTBETCTBHHU C TPEOOBaHUAMH YK3aMEHAIIMOHHOTO
Ousiera, B OJHOM 00BbEMeE, OJIHAKO OJIMH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKY B COJEPKAaHUHU W/MIN BBIBOJAX, HE BIUSIOIINE
(wmm cra®o BIUSIONIME) HAa HTOTOBBIA Pe3yIIbTAT.

5 (oTIMYHO) — BBICTABIAETCS 00YJAIOIIEMYCs, €CIIH BCE 3a1aHUS BBITIOJIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAOHHOTO
ouiera, B HOJHOM 00BbeMe U 63 OmHOOoK.

B ciydasx, ecim cTyIEHT AaeT He MOJIHBIC /WK HEe Pa3BEpPHYTHIE OTBETHI HA BOIIPOCH! OMIIETA MIIM JKE€ OTBETHI COZIEpXKaT
OITMOOYHBIE CBEICHHS M BHIBOIBI, IIPETIOIaBATEIh BITPABE 331aBaTh JOTIOJHUTEIHHBIC BOIPOCH], HAIPaBICHHbBIC HA yTOYHCHNE
YPOBHSI 3HAaHHI, yMEHUI 1 HaBBIKOB CTYJEHTA B PaMKaX OCBOEHUS KOMIETEHLUI 1O JaHHON AUCHUIUIMHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 | Bo3nuukuii rops CynoBble ABATATEIN BHYTPEHHETO CTOPaHUs: YICOHHUK Mocksa: MOPKHUT'A,
BuranseBuu 2010




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.2 | KamanrHukos IIpoexTupoBaHue 3TEMEHTOB CYJJOBOTO INIABHOTO 000PYHTOBAHUSL: Hosocubupck: HI'ABT,
Cranucnas nocobue U1 KypcoBOIO MPOEKTUPOBAHUS [171s1 CTYAEHTOB CIIEL. 2009
AJekcanapoBUY "COVY"]
7.1.2. JlonoHUTEIbLHAS JIMTEpaTypa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI2.1 | XannoB 3ocuma CynoBbI€ IBHTATEIH BHYTPSHHETO CTOpaHuUs (TeopHsi): [Y4eOHUK st Mockga: Tpaucnopt, 1975
AnexcaHapoBuy ctyn. crier. "CyioBble MallIMHbI U MEXaHU3MBI'" |
JI2.2 [Cob6onenko A. H. CynoBble ABUraTenay BHyTpeHHero cropanus: Kype nexnuit Bnapusocrok: MI'Y um.
anm. I'.1. HeBenbckoro,
2009
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBo, rof
JI3.1 | KanamraukoB [IpoekTrpoBaHUE CYAOBBIX TEIUIOBBIX JABUTATENEH: [ydaeb. mocodue Hosocubupck: HI'ABT,
Cranucnas quia ctynentoB HI'ABT cnen. "Okcrutyatauus COY" npu usydeHuu 2012
AnexcaHapoBUY nuct. "[IpoekTrupoBaHue CyI0B. TEIUIOB. ABUTaTenen"
JI3.2 |KanmanrHukos VYerpoiicrBo nuzens Wartsila L20 u ero cucrem: nocobue cTyneHTam HoBocubupck: HI'ABT,
Cranucnas cyAoMeX. criell. AJ1si caMocT. paboTsl 1o aucu. "CyaoB. TEIUIOB. 2011
AJexcanapoBud meurarenu” u "CyoB. T1aB. SHepreT. 00opynosanue"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue
VYueOHas ayAUTOPUS quis | AynuropHas nocka; KomrurekT ydeOHONW Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallMOHApHEIN), 5kpaH (cranmoHapHbIi), IIK (crammomapmsri); IIK — 11 mr. (B T4
JIEKIIMOHHOTO THIIA IIPENoAaBaTeIbCKHI)
YuebHas ayIUTOpHsI Juist | AynutopHast nocka; KomruiekT yde6HONM Mebenu; MynbsTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBEAECHUS 3aHATHH | (CTallMOHApHBIN), 9KkpaH (cranmoHapHbii), IIK (crammonapmsri); K — 11 mr. (B T4
MPAKTHYECKUX 3aHATHI TIPETIOIaBATEIbCKHIA )
YuebHas ayJUTOpHs quist | AyoutopHast nocka; Komruiekt yde6HOM Mebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
NPOBEIEHHs] TEKYIIEero KOHTPOJ | (cTauMoHapHbI), okpaH (cranuoHapHbiii), IIK (crammonapusiii); IIK — 11 mr. (B 1.9
U IPOMEXKYTOYHOH aTTecTallu IIPenoiaBaTeIbCKU)
YuebHas ayAUTOpUs quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
IIPOBEIEHUS TPYIIOBBIX u | (ctanuoHapHbI), 3kpaH (cramuoHapusiii), IIK (crammonapwsii); IIK — 11 mr. (B T4
VHIUBUIYalbHBIX KOHCYIbTAIIMN | IpenoaaBaTenbCKHii)

KoMmnbproTepHbIil Ki1acc - ydeOHast

AynutopHas nocka; Kommiuekr ydeOHOH MmeOenwm; MynbTuMenunitHoe o0OpyIOBaHHE: IPOCKTOP

aymuTopus  JUIA  TpOBEACHUS | (CTalMOHApHBIN), »KkpaH (cranmoHapubii), IIK (crammonapmsni); IIK — 11 mT. (B T4
71a00PaTOPHBIX 3aHITHH IIPENOAaBaTEIbCKHI)
Jlabopatopust Konctpykuuu | Aynutopnass nocka; Komrmiekt yueOHoil mebenu; MynbTUMeIuitHoe 00OpyaOBaHHE: MPOEKTOP
CYJIOBBIX JBUTaresei | (craumoHapHselid), skpaH (craumoHapssbiii), IIK (cramumonapnsiii); JlaboparopHble CTEHBI:
BHYTPEHHETO CropaHust - | Topmram n marynsl, [asopacnpenenenne, TKP-14; Maxketsr: uzens cymosoit 64 15/18, dnzens
yueOHast ayIUTOPUs s | cynoBort  12YHCIT 18/20, Huzens cymoBoit 44 18/24, bnox kaptep nsuratens 44 18/24,
MPOBEICHUS nabopaTtopHbix | Kojmenuareiii Ban apurarens 64 15/18, Pama ¢ynmamentHas apurarens 44 18/24, TlopiieHs
3aHATHHA meuratenss 64 36/48, llunuangpoBas Brynka nasurarens 64U 36/48, IlumuHzmposas BTysKa
meuratenss AP 30/50, Kpeimka mwmmazapa apuratens 64U 36/48, bammoH -BO3MyXOXpaHHTEINb,
Typ6okomnpeccop TKP-14 H-9; KommuiekTsl y4eOHO-HAITSAHBIX MOCOOMH MO JUCLUIUIMHAM:
CynoBble ABUraTeiId BHYTPEHHETO CropaHusi, YCTpOICTBO CYHOBBIX IBHUrareieidl BHYTPEHHErO
cropanus, CynoBoe TJaBHOE DJHEPreTHUECKOe 000pynoBaHHE, ABTOMATH3AIMS CYTOBBIX
SHEPreTUYECKUX YCTAHOBOK
Jlabopatopust Cynoebix | JJabopatopubie ycraHoBku: [duzens cymoBoir 6NVD 48, HNuzens cymoBoit 6UHCII18/22, Muzens
JBUTaTenei BHYTpeHHero | cynoBoit 6UH16/22,5, Jluzens cymoori 2U8,5/11, ABTOMATH3MpOBaHHBIA IU3Eb-TEHEPATOD

CropaHusi - ydeOHas ayauTOpHS
JUIL TIPOBEJCHUS JIaOOpPaTOPHBIX
3aHATUH

ATA 37, Husems cymosoit 2410,5/12, Otcek pBurarens Crenn  0OKaTOYHBIN

yHuBepcansubiii KC-276-M — 1 mt.

3716,




