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1. HEJIX OCBOEHUSA JUCHUTIINHBI

1.

Ju—

SIBNsIeTCS MOTOTOBKA CIICIIUANICTA, BIAICIONIET0 OCHOBHBIMU MOJIOKeHUMHU TeopuH [IBC, ymMeromero ucronb30BaTh 3TH
3HAHMS JUTS PEIICHHUS IPAKTUYCCKUX 3aJ1a4, OCBANBATh HOBBIC THITbI ABUTATENCH, OLICHUBATh MX TEXHHUKO-YKOHOMHYECCKHE
XapaKTEePUCTUKH U 00ECIIeYNTh NX ONTUMAJIBHYIO SKCIUTyaTanio. K OCHOBHBIM 3a/1a4aM JHCIMILINHBI OTHOCSTCS:
n3y4eHre Teopur pabodero mporecca, ra3000MeHa U TOINIMBOIIONAYH; H3YICHNE METOIOB, IO3BOJIIOIINX OIICHUBATE U
ONTUMHU3UPOBATH PaOOTY CUCTEM TOILUIMBOIIOIAYM M BO3AYXOCHAOXKEHUS; IOydeHNE 3HAHUH O COBPEMEHHBIX CPEICTBAX
HCCJICIOBAHUS U IUArHOCTUPOBAHHS IPOLECCOB B CYAOBBIX TU3CIAX.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHus K NpeABaPUTEIbHOIl IOATOTOBKE 00y4aIOIerocs:

2.2 | [ucuMnJIMHbI M IPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOIH JUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeamecTByouiee:

3. KOMIETEHLIMA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIBTATE OCBOEHMS AUCLMUILINHBI
(MOZY.JIS)

YK-2: Cnioco0eH ynpaBJ/isiTb IPOEKTOM HA BCeX 3Tanax ero ;KU3HEHHOI0 UKJIa

YK-2.3: anaBn;{eT IMPOCKTOM Ha KaXXI0M CTaauu: HWHUOHWAWU, IIJIaHUPOBAHUH, pCaiu3allii, OTYCTA, 3aBEPIICHUA

OIIK-2: Cnnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmemmceﬂepﬂble 3HAHUA, AHAJITUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJILHOﬁ ACATCJIbHOCTH

OIIK-2.3: TIpuMeHseT METOIbl TEOPETHIECKOTO M SKCIICPUMEHTAIEHOTO UCCIICIOBAHUS B MTPOGECCHOHATIBHOM NEeSITeIPHOCTH

OIIK-3: Cniocoden MPOBO/IUTH U3MEPEHUSA U HaﬁJ’ll()IleHHﬂ, OﬁpaﬁaTblBaTb U NPEACTABJATDH IKCIICPUMEHTAJIbHBIC TaHHbIE

OIIK-3.3: O0pabaTbiBaeT U MpeACTABISIET MOIyICHHBIC JTaHHBIC U OIICHUBACT PE3yIbTaThl H3MEPECHUH

OIIK-4: Cnnocoden AJANTHPOBATHCH K UBMEHAKOIIUMCH YCJIOBUAM CleOBOﬁ AeATEJIbHOCTH, YCTAHABJIMBAs IPUOPUTETHI 1JIA
TOCTHKCHUSA LEJIH C Y1€TOM OIPAHHYCHUA BPEMCHH

OIIK-4.1: YcranapiauBaeT NPHOPUTETHI MPOPECCHOHATBHOM ESITETPHOCTH, aJANITUPYET UX K KOHKPETHBIM BHJIAM JIESITEITBHOCTH U
MIPOEKTaM

IIK-5: Cnoco0eH BBINOJHSITH 0€30MaACHbIE 1 aBapl/IﬁHLle npoueaypbl dKCIJIyaTallui MEXaHU3MOB JIBUraTeJbHOMI YCTaHOBKH,
BRKJIIOYas CHCTEMbI YITPABJICHUSA

TIK-5.1: OcymiecTBiseT perynpoBaHe CyOBBIX ABUTATEIBHBIX YCTAHOBOK /IS 0€30IMacHOM pabOThI C YIETOM MEXIyHAPOTHEIC
KOHBEHLIUH U TPEOOBaHUS

IK-6: CnocoGeH ocylecTBIATH MOATOTOBKY, IKCILIYaTAUIO, 00HAPYKeHH e HEUCTIPABHOCTEH H MephI, HEOOXOANMBbIe IS
NpeIoTBPAleHNsI MPUYUHEHHS TIOBPEKIEHUH CJIeIYIOIHM MeXaHU3MaM H cHucTeMaM ynpasJeHusi: 1. [JiaBHbIi ABUTaTE b
U CBSI3aHHBIE C HUM BCIIOMOTaTe/IbHbIe MeXaHu3Mbl; 2. [IapoBoii KoTes1 U cBA3aHHbIE C HUM BCIIOMOTaTeIbHbIe MeXaHU3MBbI
W mapoBble cucTeMbl; 3. BcnoMorarebHbIe IepBUYHBbIE IBATATE/IH U CBSI3aHHBIE ¢ HUIMH cUcTeMbl; 4. [[pyrue
BCIIOMOTaTeJIbHbIe MEXaHNU3MBbI, BKJIIOYAsi CHCTEMBI 0XJIaKIeHNs, KOHANINOHHPOBAHNUS BO31yXa N BeHTHISIIHH

TIK-6.1: OcymecTBisieT HOArOTOBKY M SKCIUTyaTaluIo TaaBHOM COY U CyJIOBBIX BCIIOMOTATENbHBIX CUCTEM




IIK-34: Cnocoden chopMupoBaTH LeJIM MPOEKTa (IPOrpaMMbl), pa3padoTaTh 06001IeHHbIE BADHAHTHI €€ pellleHud,
BBINOJHATH AaHAJN3 3THX BAPHAHTOB, TPOTHO3HPOBAHNE NMOCIeICTBHI{, HAX0KIeHIEe KOMIIPOMHUCCHBIX pPerIeHnii

[1K-34.1: [lmanupyet menu npoexTa, paspabaTbIBacT BApHAHTHI PELICHHS, aHATU3UPYET U MPOTHO3UPYET Pe3yIbTaTh CBOUX
perieHui

IIK-35: CnocodeH pa3padoTaTh NPOEKTHI 00bEKTOB MPO(eCCHOHAIBHOI JeATeJLHOCTH € Y4eTOM (PU3NKO-TEeXHHYECKHX,
MEXAaHUKO-TEXHOJOTHYECKHUX, ICTECTUYCCKHUX, IKOJOTHYECKUX, IPrOHOMHUYECKUX U IKOHOMUYECKUX Tpeﬁona}mif[, B TOM
YHCJIe ¢ UCT0JIb30BaHHeM HH(POPMALMOHHBIX TEXHOJIOTHI

TTK-35.1: OcymmiecTBisieT co3aanue 00BeKTOB MpodecCHOHANEHON NEATENTFHOCTH C YI€TOM Pa3IHYHBIX TPEOOBAaHHUN M HOPM C
UCTIONB30BaHNEM HH()OPMALIMOHHBIX TEXHOIOTHH

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH

3.1 (3HaTh:

3.1.1 | mpuOOpPBI ¥ METOABI U3MEPCHUI IPU UCTIBITAHUSAX CYIOBBIX JIH3EIeH

3.1.2 | dyHnamMeHTaNbHBIC 3aKOHBI U MMOHATHS TEPMOJHHAMUKH, IIPOLECCHI TEMIOMACCOIEPEHOCA U IBIKCHUS XKUIKOCTH U Ta3a;
XMMHYECKHE 3JIECMEHTBI U UX COCTUHEHUS

3.1.3 | HOps.IOK MPOBEAEHUS TEIUNIOTEXHUYECKOTO KOHTPOJISI CYIOBBIX JIBUTATENEH

3.1.4 | TpeboBaHH HAMOHATBHBIX U MEXKIYHAPOJHBIX HOPMATHBHBIX JOKYMEHTOB

3.1.5 | OCHOBBI JUATHOCTUKH CYAOBBIX AU3€EIICH U UX 3JIEMEHTOB.

3.1.6 | [IpuHOMIBI OCTA0ICHNS W OTPaHUYCHHS KPYTHIIBHBIX KOJIeOaHM 1 THHAMIYECKAX Harpy30K B CHCTEME CYIOBOTO
BaJIONPOBO/IA U KPUBOLIMITHO-IIATYHHOTO MEXaHU3Ma;

3.1.7 | HOpMasbHBIC 3HAUCHHUS TaPaMETPOB CYIOBOTO AM3EIIS M OOCTYKHUBAIOIINX €r0 CUCTEM. XapaKTEPUCTHKH, TI0 KOTOPEIM
paboTtaet cyaoBOi qHU3enb

3.1.8 [ Paboune 3HaUeHHS TAPaMETPOB B CHCTEMAX, OOCITYKUBAIOMINX CyI0BOH au3eins. [IpaBuia HOATOTOBKY, KCILTyaTAIHH
CYIIOBBIX JU3eNeH

3.1.9 | npuHUMI AEHCTBHS, OCHOBBI KOHCTPYKIIMU CYIOBBIX AU3€JEH U UX DIEMEHTOB, MEXaHU3MBbI ABHKEHUS U IPUBOJIBI,
CHCTEMBI ITyCKa U PEBEPCUPOBAHMSI, 00CTY)KUBAOIIINE CUCTEMBI CYJIOBBIX JTU3EJICH, SKCILTyaTallMOHHBIE XapaKTEPUCTUKH U
PEXUMBI paObOTHI, UX ONITUMH3AIIHS, BHIOOP OTPaHUYUTEIHHBIX TAPAMETPOB M XapaKTEPUCTHK.

3.1.10 | MeTonukoit pacyeTa U aHajin3a pa60‘H/IX IpoUeCCOB B TUIMHAPC AU3ECIIA, CUCTEMAaxX razoo0OMeHa u TOIINTMBOIIOAAYH

3.1.11 | oCHOBHBIC KOHCTPYKTHBHBIC PEHICHU, 00CCIICYHBAIOIIUE OC30ITaCHBIH YPOBEHh MEXaHUYECKOH U TEINIOBOU
HaNPsHKEHHOCTH CYIOBBIX TH3eNei

3.2 | YMmeTn:

3.2.1 [ mpoBOIUTE 00PabOTKY M aHAIN3 PE3YIBTaTOB H3MEPEHUI

3.2.2 | ucnoyp30BaTh MaTEMAaTHYSCKHE MCTOAbI B TCXHUYCCKUX MMPUIIOKECHUAX U COBPEMCHHBIC I/IH(bOpMaI.II/IOHHI:IG CUCTEMBI

3.2.3 | obpabaTeIBaTh pe3ynbTaThl SKCIIEPUMEHTAIBHBIX HCCIEOBAHUM MPU TEIIIOTEXHUUECKOM KOHTPOJIE CYIOBBIX AU3ETei

3.2.4 | caMOCTOATENPHO OLIEHUBATh POJIb HOBBIX 3HAHMH, HABBIKOB M KOMIIETCHIINH B 00pa30BaTeIbHON, PO ECCHOHATBHON
JeATeTbHOCTH

3.2.5 | aHanM3MpOBaTh KOHCTPYKIHUIO CYAOBBIX AU3€JEH C MOMOILBIO YePTEXKEH/ MHCTPYKIIHIA,

3.2.6 | IIpou3BOIUTh peryIMpOBaHUE CYAOBBIX AU3€IIEl C ITOMOIIBIO TPAIUIIMOHHBIX, aBTOMAaTU3UPOBAHHBIX WJIK KOMIIBIOTEPHBIX
CHUCTEM;

3.2.7 | ycTpaHATh NPUYUHBL, IPHBOIAIINE K H3MEHCHUIO HOPMAIbHBIX 3HAYCHHU TApaMETPOB AU3EIIS H CHCTEM, KOTOPBIE €ro
00CITy)KHBAIOT

3.2.8 | OOBACHUTH CBA3M MEXIY MpolieccaMy, IPUBOAIIINME K H3MEHEHHIO 3HAaUeHUH pabounx mapamMeTpoB B CUCTEMAX,
00CITyKUBAIOIIHX CYI0OBOI AN3€Ib

3.2.9 | 00BACHATH KOHCTPYKIHIO CYIOBBIX JAHM3ENICH C IIOMOIIBIO YePTEKEH/MHCTPYKLIHUIA,

3.2.10 | aHanmu3upOBaTh TUIIOBBIE KOHCTPYKIIMH COBPEMEHHBIX CYIOBBIX JM3eeil U Ha 3TON OCHOBE pa3padaThiBaTh COOCTBEHHBIE
pelIeHHUs IIPU KypCOBOM IPOCKTUPOBAHUN

3.3 | Bragern:

3.3.1 [ MmeTomuKoit opopMIIeHHs OTYETa 00 UCIIBITAHUSIIX

3.3.2 | MeToiaMHl MaTeMaTHYECKOTO pacyeTa CyJJOBOTO JBUTaTEs

3.3.3 | HaBBIKAMU NTPOTHO3UPOBAHUS TOCIIEICTBHUS CBOEH COIMATBHON U IPO(heCCHOHATBHON AEATETHHOCTH




3.3.4 | 3HaHHEM KOHCTPYKIUH CYJOBBIX (B T.4. MOPCKHUX) JU3ENIEH U yMEHUEM OOBSCHITH UX KOHCTPYKIIUIO C TIOMOIIBIO

YePTEIKCH/MHCTPYKIIHIA;

3.3.5 | oOmenpuHATOH TepMUHOIOTHEH B 00/1aCTH IKCILTyaTallui CyIOBBIX Au3eneil. MeTonamu oOHapyKeHHs TIPHIHH

HCPICHpaBHOCTGfI TJIaBHOI'O ABUTI'AaTCJIA U CBA3aHHBIX C HUM BCIIOMOI'aTCJIbHBIX MCXaHU3MOB

3.3.6 | 3HaHMEM KOHCTPYKLUH CYIOBBIX (B T.4. MOPCKHUX) AU3€NIEH U yMEHUEM OOBSACHITH UX KOHCTPYKIIMIO C TIOMOIIBIO

YePTEIKESH/MHCTPYKIINH;

3.3.7 | HaBeikamu peryjivupoBaHus MapaMeTpOB U AU3ECJIA B LICJIOM, METOJJaMU, o0ecneYrBaIOIIIMHU T'OTOBHOCTbD, HaJACKHBII ITyCK

1 KOHTPOJIb PECIKUMOB pa6OTLI TJIAaBHOTI'O ABUTATEIIA U APYTUX CYAOBBIX TEXHUYCCKUX CPCACTB U 06CJ'Iy)KI/IBaIOIJ_II/IX CHCTEM,

3.3.8 | meTomamu pacdecTa pa60qnx IpoHeCCOB B TOM YUCJIC C UCTTOJIB30BAHUEM YU CJICHHOT'O MOACIMPOBAHUA Ha SBM,

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HanMeHoBaHMe pa3aesioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | Ilpllo
3aHATHUS / Kypc AroT
Paznen | Paspen 1. 4 kypc, 7 cemecTp
Jlex OcroB nBurarens /JIex/ 7 2 J1.1J11.2 0
JIa6 OO11ee yCTPOWCTBO CYIOBOTO JTU3EIIS 7 1 JI3.2 0
OcTOB 4-TaKTHOTO AU3EIIA
OCTOB 2-TaKTHOTO AU3EIIS
/J1ab/

Cp OcrtoB neurarens /Cp/ 8 J2.2 0
Jlek KpuBommMnHoO-maTyHHbIA MexaHu3M /JIek/ 2 JIT.1JI1.2 0
JIab MexaHu3M IBMKEHUS 4-TaKTHOTO JHA3EIIS 2 JI3.2 0

MexaHu3M JBIKEHHS 2-TaKTHOTO IH3eIIs
/J1ab/

Cp KpuommunHo-maTtyHHsIi Mexaru3Mm /Cp/ 7 6 2.2 0
Jlex Mexanu3m rasopacnpenenesust /JIex/ 7 4 J1.1J11.2 0
JIab Mexanusm razopacnpenenesus gusens 316 7 2 JI3.2 0

Mexanu3sm razopacrpenenesus gusens 6NVD48
IIposepka u peryaupoBka (a3 razopacnperesieHus
MexaHU3M ra3opacrperereHus 2-TaKTHOTO cynoBoro au3ens /J1ad/

Cp Mexanu3sm razopacmnpenenenus /Cp/ 7 8 2.2 0
Jla6 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 2 0

perynupoBka dopcynku  /J1ab/

Cp TonnusHas cuctema /Cp/ 7 8 2.2 0
Jlex Cucrema cmazku /Jlex/ 7 2 JIT.1JI11.2 0
JIab KoHCTpyKIus 31€eMeHTOB cMa309HOH cucTeMsl /J1ab/ 7 2 0

Cp Cucrema cmasku /Cp/ 7 8 2.2 0
Jlex Cucrema oxnaxnerns /JIex/ 7 2 JI1.1J11.2 0
J1a6 KoHCcTpyKIHs 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 MmycK 7 2 0

neurateneit) /J1ad/

Cp CucTeMsl ITycKka, ocTaHOBKH U peBepca /Cp/ 7 4 2.2 0
Jlex KoHTpois paboTs! u perynmupoBka geurareneii /Jlex/ 7 2 J1.1J11.2 0
JIab W3zydenne mpruOOPOB MPUMEHAEMBIX [UIS TEINIOTEXHHIECKOTO 7 1 0

xoHTpons /J1ab/

Cp KonTpoms paboTs! u perynuposka asurareneit /Cp/ 7 4 2.2 0
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 korTposs /MKP/ 7 4 0

Paznen | Pa3spea 2. 4 kypce 8 cemectp
Jlex MeToab! pacueTa U aHaM3a pabOYHX MPOIECCOB B IIIMHAPE CYIOBOTO 8 8 JIT.1JI11.2 0

QM3eIIs, CHCTeMaX ra3000MeHa M ToriuBonoaayu /JIex/




IIp HccnenoBanue npoiecca TOIIMBONOAAYN 8 10 JI3.1
HccnenoBanue mporiecca CxaTus Uccnenosanue
mporecca CaMOBOCTNIAMEHEHUS B JIU3elie

PacueT cpemHero MHANKATOPHOTO ABJICHUS [0 WHAWKATOPHOH

JuarpaMmme
Mp/

Cp MeToab! pacueTa U aHaIM3a pabOvIHX MPOIECCOB B IMMIIMHAPE CYI0BOTO 8 20 JI2.1J12.2 0
J3EIIsl, CHCTeMax razoobMeHa u TorutmBomnonaun /Cp/

Jlex OKCITyaTallHOHHBIC XaPAKTEPUCTUKHI U PEKIMBI PAOOTHI CYIOBBIX 8 6 JI1.1J11.2 0

JIM3eIieit, nX ONTUMHU3AIHs. BbIOOp OrpaHUYUTENBHBIX TAPAMETPOB U
XapakTepucThk /JIex/

JIab Ucnbrranns musens 248,5/11 mo Harpy304HOH XapaKTepHUCTHKE 8 24
Ucnertanus auzens 6UH18/22 mo BUHTOBOH XapaKTEPUCTHKE
HccnenoBanue napamerpoB auzens 6UH18/22 na pexxumax mporpesa u
paboTe 10 BUHTOBOM XapaKTEPUCTHKE

Custue TemnoBoro 6ananca ausenst 2U8,5/11

Cusrue xapaxrepuctuk THBJI, mpoBepka ero ycTaHOBKH Ha

mmsenp /J1ab/

Cp DKCIUTyaTallMOHHBIC XapaKTePUCTUKU U PEKUMBI paOOTHI CYIOBBIX 8 20 JI2.1J12.2
JU3elel, UX ONTUMH3AIYs. BEIOOp OrpaHUYNTENBHBIX TAPaMETPOB 1
xapaxrepuctuk /Cp/

Jlex JlmarHocTuka v UCIIBITaHUs CYAOBBIX Au3enel. PerynupoBanue 8 4 JIT.1 J11.2 0
apameTpoB U Ju3ens B nesoM /JIex/
Ip PerynupoBanue quzens 8YHCIT18/22 /TIp/ 8 2 0
Cp JlmarHocTrka v UCIIBITaHUS CYAOBBIX Au3enel. PerynupoBanue 8 16 JI2.1J12.2 0
mapameTpoB  au3ens B nemroM /Cp/
Jlex JuHaMuka cyoBbIx auseneit /Jlex/ 8 6 JI.1J11.2
Cp JnHamuka cynoBbIx museneit /Cp/ 8 16 JI2.1J12.2
HKP Texymmit korTposs /MKP/ 8 12

5. COAEPXAHUE JUCHHUIIJIMHBI (MOAYJISA)

Tema 1 OctoB gBHUraTEIsA

Ha3znaueHwre u cocTaBHBIC YaCTH OCTOBa JBUTATENS. TpeOoBaHus, MPEeabIBIseMbIe K 0CTOBY. KOHCTPYKITMOHHBIE JOPMBI OCTOBA, UX
ocoberHocTH. CIIOCOOB! COETMHEHHUS IeTalei 0CTOBA B €ANHYIO KOHCTPYKIIHIO.

OyHnameHnTHas pama. HazHaueHUe, KOHCTPYKLUS, MaTepUall U3TOTOBICHHUS JIUTHIX U CBAPHBIX (DYHIAMEHTHBIX paM.

Pamogsie moammmuanky. HazHauenue, pasMenieHne, KOHCTPYKIIHS, MaTepPUaT U3TOTOBJICHUS PaMOBBIX IMOANIHITHUKOB. CIIOCOOBI
MOJIBOJIA CMa3KH K paMOBBIM O ITATTHHKAM.

Cranuna. Ha3nauenue u 0coO€HHOCTH KOHCTPYKIIMU CTaHUH JBUTaTesel O0NbIIoN u cpeHeld MomHocTd. OCOOEHHOCTH
KOHCTPYKIIMH ¥ YCTAaHOBKH OJIOK-KapTepa.

Paboune mwmHapsl. HaszHaueHne pyOariky U BTYJIKH MWIHHAPA, MaTepuall H3roToBieHuss. OCOOEHHOCTH KOHCTPYKIMH BTYIIOK
YCTHIPEXTAKTHBIX U JIByXTAKTHBIX JBUTATEIICH.

Kpbiuku mumiuaapos. HazHadeHue u ycnoBust paboThl, 0COOCHHOCTH KOHCTPYKIIMHU KPBIIIEK HAITHHAPOB. OXIIaKACHHE KPBILICK
MWIMHAPOB. KperieHne KpbIiek MUTHHIPOB K OJIOKY.

Tema 2 KpHBOIIMIHO-IIIATYHHBIA MEXaHU3M

KoHncTpykuus aeraneil KpHBOLIMITHO-IIATYHHOTO MEXaHM3Ma TPOHKOBOTO IBUTaTENs.

IMopurens. KoHCTpyKIus mopnIHs; MaTeprai n3roToriaeHus. [loprHeBoit maen, ero KOHCTPYKIHS, CIIOCOOB! YCTAaHOBKH U
(buKcanyy B MOPITHE; CTONOPHOE YCTPONCTBO.

YnoTHUTeNnbHbIE (KOMIIPECCHOHHBIE) TIOPIIHEBBIE KOIbLIA: HA3HAUCHUE, KOHCTPYKLUS, (DOPMBI CEUCHUIT KOEIl U 3aMKOB,
YCTaHOBKA Ha ITOPIIHE, YCIOBHUS PAaOOTHI.

MaciockeMHBIE KONbITa: Ha3HAYeHHEe, KOHCTPYKITHS, CXeMa padoTHI.

laryssr. Ha3naueHne, cocTaBHBIE YaCTH, MaTepHAal U3TOTOBICHUS, KOHCTPYKIHUS IIIATYHOB TPOHKOBOTO ABuratesns. Ha3Hauenue,
ycIoBHs pabOTHI, MaTepHal U3TOTOBJICHUS M KOHCTPYKIIMS IATYHHBIX OOJITOB, HX 3aTSDKKA.

KonenuaTsrii Bas. HasHauenwue, ycinoBus paOOThI, MaTepHaNI M3TOTOBICHHS M KOHCTPYKITHS IIETTFHOTO M COCTaBHOTO KOJICHYATHIX
BAJIOB, CUCTEMa CMAa3KH.

IMopsimox paboTh LMIMHAPOB. MaxoBHK, €ro Ha3HaYEHHE, YCTPOHCTBO U KPEIUICHUE Ha BaIly.

Oco0eHHOCTH KOHCTPYKIINH A€Talei KPUBOIIMITHO-IIATYHHOTO MEXaHU3Ma KpeiIKon(HOro nsuraress (IIOpIIeHb, IaTyH,
KOJIeHJaThIH Ban). HasHaueHwe u ycTpoicTBO mopirHeBoro mToka. Hasnauenne kpeinkomnda.

Tema 3 MexaHusM rasopacnpenencHus

Ha3znaueHnue, cOCTaBHbIE 4aCTH U AEHCTBUE MEXaHU3Ma Ia30pacIpeAeIeHUs YEThIPEXTAKTHOIO ABUraTesl. PeryiupoBKa TEIoBbIX
3a30poB. TuIbl IPUBOAOB ra30paclpeieIUTEIbHbIX MEXaHU3MOB, IPUMEHSEMBIX B CYIOBBIX AU3CIAX.

Jletanu u y31bl MEXaHH3MOB ra3opaciipeieIeHus: Ha3HaueHHe, KOHCTPYKIMSA, CIOCOObI PEryIHPOBaHNUs, UCTIOIb30BAHUE B
cHCTEMaX.

Oco0eHHOCTH MPOIIECCOB HATTOJIHEHHS U BRIITYCKA ABYXTaKTHBIX JBHUTaTeNle. THITEI CHCTeM IPOIYBKH, UX Kiaccupukanus. CXxeMsl




OCHOBHBIX THUIIOB IIPOAYBKH, UX XapPaKTEPUCTHKA.

Tewma 4 TomnuBHas cuctema

Ha3zna4eHune TOITMBHON CHCTEMBI, €€ IPUHINNHANEHAS cXeMa. OCHOBHBIE 3JIEMEHTHI TOTUIMBHON CUCTEMBI.

TonnuBHBIE HACOCHI BEICOKOTO JABIEHHS: Ha3HAaUE€HHE, COCTABHBIC YIEMEHTHI, NPUHIUI AeicTBUS. CIoCOObI U3MEHEHUS
KOJIMYECTBA TOILIUBA, N0J1aBaeMoro HacocoM. Cxema ieiicTBHS TOIIIMBHOIO HACOCA 30JJ0THUKOBOrO THIA. OCHOBHBIE 2JIEMEHTHI
Hacoca U X YCTpoHcTBO. CXeMa TOIUIMBHOIO HAcOCA KIIAlaHHOIO TUIIA, IPUHIUI JEUCTBU, PErYIUpOBKa.

Hasznauenue u npuHIUD aecTBus GopcyHku ausens. TUIBI pacnbUIMTeNeH, UX IPUHIUIIAAIFHOE YCTPOHCTBO. Y CTPOICTBO U
JeiictBre GOpPCyHOK CTPYHHOTO pacHbUIMBaHUS, INTU(TOBBIX, THAPO3ANOPHBIX; UX IPEUMYIIECTBA U HEAOCTATKH, IPUMEHEHHE.
Hacoc-dopcynku.

Tema 5 Cucrema cmasku

HasnaueHue ¥ TUIIBI CUCTEM CMa3KH CYJOBbIX JABuraresei. CxeMbl HUPKY/IALMOHHON CUCTEMbI CMa3KH, €€ COCTaB, JICHCTBHUE,
paboune mapamerpsl. CIocoOBI TT0a4M CMa3KH K TPYIIAMCS IeTaIsIM JIBUTaTeNs. JJOCTOMHCTBA M HEIOCTATKH CHCTEM C MOKPBIM U
cyxuM kapTepoM. OcoOEHHOCTH TyOpHKaTOPHOM CHCTEMBI CMa3KH.

Macnsiable GUIbTPBI TPyOOH M TOHKOH OYMCTKHU, MacJIsSiHbIE IEHTPU(YTH, cerapaTopsl; UX Ha3HaYeHHE, KOHCTPYKIIUS,
HCTIONIb30BaHNE B CHCTEMaX CMa3Ki

Tema 6 Crucrema oxiaaxaeHus

Hasnauenue u kiaccudukanus CUCTEM OXJIaxaeHus. [IOHATHE 0 IPOTOYHON CHCTEME OXJIAXKICHHSI, €¢ HEA0CTaTKaX U
MPENMYIIECTBAX, IPUMEHEHNE Ha Cy/IaX.

3aMKHyTas CUCTeMa OXJIAXKJCHHUS, €€ COCTaBHbIE YaCTH, OCHOBHBIE COCTaBHbIE DJIEMEHTHI, IPUHIMITHAIbHAS cXeMa, paboTa
cucteMbl. Paboure mapamMeTpbl CHCTEMBI.

Tema 7 Hapnys nBurateneit

CymHocTb U BUAB HagayBa. Coco0bl OCYIIECTBICHHUS HAAAyBa, X MPUHIMUNIHATBHBIE cXeMbl. OCOOCHHOCTH HaJ1yBa
JIBYXTaKTHBIX U YETHIPEXTAKTHBIX JIBUTATEIEH.

TypOokoMIpeccopsl, TPOTYBOYHBIE U HaTyBOUHBIC arperatbl ¢ MEXaHHYECKHM PUBOJIOM; UX Ha3HAYEHUE, OCOOCHHOCTH
KOHCTPYKIMH, TPUMEHEHHE B cucTeMax. OXJIaKAeHNEe HaJTyBOYHOTO BO3IyXa, BO3AYX00XJIaIUTEIIH.

Tema 8 Cucremsl Imycka, OCTaHOBKH M peBepca

VYcnoBus mycka neuratensi. CriocoOb! mycka Au3eseid, uX MPUMEHEHNE B CY/IOBBIX CHIIOBBIX YCTaHOBKaX.

DNeKTpocTapTePHBIN IIyCK, €ro ANEeKTpHYecKas CxeMa.

CyIIHOCTb BO3AYLIHOTO ITycKa ABurareiisi. OCHOBHBIE 3JIEMEHTHI IIYCKOBOM CUCTEMBI CHKAaTOI'0 BO3/yXa; UX Ha3HAUEHUE,
MPUHIMIIAATIBHOE YCTPOiicTBO. CXeMa IMTyCKOBOTO YCTPOWCTBA C ITHEBMATUYECKUM YIIPABICHUEM ITyCKOBBIMHU KilanaHamu. Cxema
MYCKOBOTO YCTPOMCTBA C aBTOMAaTHYECKUMH ITYCKOBBIMU KJIATIAHAMH, €€ COCTaBHBIC DJIEMEHTHI, pa00Ta CXEMBI.

HaznaueHue u KOHCTPYKLUS OTAENbHBIX YCTPOICTB IyCKOBOM BO3IYIIHOM CUCTEMBI. BUIbI MyCKOBBIX IYCKOBBIX KJIALIAHOB; UX
YCTpPOWCTBO U JeiicTBre. Bo3myxopacnpeaennTenu 30JI0THUKOBBIE M JUCKOBBIS; UX MPUHIIUITUAIBHOE YCTPOMCTBO U JIEHCTBHE.
TTonsiTust 0 peBepce nBUTATENS, CII0oc00ax peBepcupoBaHus. [[pUHIMITHAIEHBIE CXEMBI PEBEPCUBHBIX YCTPOUCTB ABYXTAKTHBIX H
YeThIPEXTaKTHBIX ABUTaTENeH

Tema 9 KoHTpoIIb pabOTHI M pETYIMPOBKa IBUTATENEH

3HaueHHe KOHTPOJIA 3a paboToil aqBurartens u ero MetToabl. OCHOBHBIE KOHTPOJIHPYEMBIE TapaMeTphl paboThl gBuratens. CocoOs
OIIpeIeNICHHS U PETYIMPOBAHHS OCHOBHBIX KOHTPOJIMPYEMBIX [TapaMeTpPOB.

[Tpubops! mepnoaIecKoro KOHTPOIIA 3a pabOTOH JBUTATeNs, NX Ha3HaueHHe, Kiaccudukanus. Odmue TpeboBaHuUs K IpHOopaM
KOHTPOJIS U PETYJIUPOBAHHUS.

VYcTpoicTBO MHIMKATOPA, UCIIOIb30BAHUE [UISl CHATHS MHANKATOPHBIX quarpamM. [IpuOops! nepronyeckoro KOHTpOIIs 3a
JIaBJICHUEM Ta30B B HWJIMHAPAX JABUraTels (TMMETp, MAaKCUMETP); UX YCTPOHCTBO M HCIOIb30BAHHE.

Meps! 6€3011acCHOCTH IIPH KOHTPOJIE U PETYITUPOBKE IBUTATEIIS.

Tema 10 OcHOBHBIC HEUCTIPABHOCTH U aBapuu cyaoBbix J[BC

XapakTepHbIe HEUCITPABHOCTH JIBUTATEICH, X PU3HAKH, TPHYUHBI, CIOCOOBI OOHAPY)KEHHS U yeTpaHeH sl HencrpaBHOCTH MpH
MyCKe M MaHEBPax, BO BpeMsi padOThl, HEHOpMAIIbHBIE TEMIIEpaTypa U IIBET BBITYCKHBIX I'a30B, HCHOPMAJBHBIE CTYK U IITYM,
MOBBIIICHHBI H3HOC, HATPEB OT/ACNIBHBIX Y3IIOB U JieTaneil. HeucrpaBHOCTH cucTeM, 00CTY)KHBAIOIIUX IBUTATEIb.

Tema 11 Metons! pacuera 1 aHann3a pabOYHX MPOLECCOB B MIUIMHIPE CYAOBOTO I3, CHCTEMax ra3000MeHa M TOIUTMBOIOAAYH
MeTtoapl TepMOAVHAMHYECKOTO pacueTa ABurareseid. Pacuér cBoiictB pabouero Tena. KonuuecTBo Bo3ayxa, HE0OX0AUMOE ISt
CTrOpaHMs TOIUIMBA. BO3ayIIHO-TOIIIMBHOE OTHOLIEHHE U KO3 GUIIMEHT H30bITKa BO3/IyXa IIPU CropaHuu. «HCThIe» NPOLYKTHI
cropanus. Pacuér coctaBa pabodero Temna Ha TakTe cxxkatus. Pacaér cocraBa pabodero Tena Ha TakTe pacmuperns. Pacaér
TETJIOEMKOCTH pabodero Tena.

Koadduument ocrarounsix razos. KomamuecTBo npoaykToB cropanus. CoctaB paboyero Tejia Ha TaKTax CKAaTUS M PACLIMPEHUS.
TennoeMKoCTb, BHYTPEHHSISI SHEPTHUSI ¥ SHTAJIBIHS pabodero Tena.

Temneparypa u gaBieHHEe pabodero Tesa B MOMEHT 3aKPBITHS BITyCKHOTO Kianana. Ko GumeHT HarmoTHe .

CpenHee HHIUKATOPHOE JABIECHHE U €T0 ONpeAeiIeHHe 10 pa3BepHYyTOI HHINKATOPHOM Auarpamme. MHANKaTOpHAs MOIIHOCTS,
HepBOE YPaBHEHHE MOIIHOCTH. Y ACNbHBIH MHIMKATOPHBIA pacxoy Tomusa. Muaukaropustit KI1/1 u ¢popmyssl ais ero pacuera n
aHajM3a.

Mexannaeckue notepr u Mmexanngeckuit KITJ[. VIx 3aBHCHMOCTB OT pa3iNyYHBIX (haKTOPOB M METOBI onpeaeneHus. D heKTuBHAS
MOIIHOCTb, cpeaHee 3 (heKTuBHOE NaBieHue. Y nenbHbi 3G dekTuBHbIN pacxon Tomusa 1 3gdexruBubiii KI1/1.




Bropoe ypaBHeHHEe MOIIHOCTH U ero aHanu3. CxeMsl U cucTeMbl HaaayBa. OxJIaxIeHne HaJTyBOUHOTO Bo3IyXa. TermnoBoii 6anaHc
ausens. Pacuer crareii TeroBoro Oananca Iu3ens.

Pacuér TemooOMeHa B IUNMHApPE TU3eNs. Y paBHEHHE TEIIOOTAAYH. JIydHCTHII 1 KOHBEKTUBHBIN TEINTIOOOMEH MEXIY Ira30M U
CTeHKaMHM IWIMHApPA. VX poib Ha pa3IUyYHBIX ydacTKax mporecca. Pacuér koaddunuenta temnoornaun. Anann3 dpopmyis I
Bormnn, ee conocrasnenue ¢ popmyinoii I'. Xoxenbepra.

Pacuér npouecca cxxarus B auzene. [loctaHoBka 3anaun. AnddepeHnyansHoe ypaBHeHNE 1-ro 3aKk0Ha TEPMOANHAMHUKI
TPUMEHHUTENHHO K ITPOIecCy CKaThs B IIHHApe. CXeMa YHCICHHOTO peneHns An( GepeHITHaTbHOT0 YPaBHeHNA. AHAIN3
TETI000MEeHa B IPOIIECCe CHKATUS.

BropeickuBanue TomnuBa. XapakTepUCTHKA BIPbICKMBaHUA. MeToquKa pacueTa npolecca TOIUIMBONOAAYY B JHU3EeE.
[MpuHIMNIIHATBHBINA TTOIXO.

PacnbuiuBanue ToruuBa. Mexanusmsl pacnsuiuBanus. Pacipenenenue Po3un-Pammiepa. [lokasatenu kadecTsa paclbUIMBaHUsA, UX
3aBHCHUMOCTB OT Pa3IH4YHbIX (PaKTOPOB. YIIPOILECHHAs OLIeHKa KauecTBa paclblinBaHus. BeiBog oOmiero Buaa Gpopmyn i pacuera
CPEeIHUX TUAMETPOB Kallellb U JAJIHHBI CTPYH (METOJOM TEOPUH MoA00us). DopMynbl 11 CPEHETO JUaMeTpa Kareb.

CrpyKTypa TOIIIMBHOM CTpyU U JUHAMUKA €€ Pa3BUTHSL.

3aKOHOMEPHOCTH UCIApeHUS eAUHUYHON Karu. OcOOEHHOCTH UCTIapEHHs TOIIMBHOMN CTPYH.

Opranusanust 00beMHOT0, 00bEMHO-IIICHOYHOTO M IIFIEHOYHOTO CMece0Opa3oBaHusl.

IMepron 3aepKKN BOCITIAMEHEHHS B [H3eJie. 3aBHCUMOCTE ITEPHOAA 3aIePKKH BOCIDIAMEHEHHS OT Pa3IMIHBIX ()aKTOPOB H €TO
pacger. Mertox yuéTa nepeMEeHHON TeMIepaTypsl M JaBICHHS 32 BPeMs 3aJIep>KKH BOCTUIAMEHEHHSI.

Kunetnueckoe u nuddysnonHoe cropanue. 3aBUCUMOCTb APaMETPOB NPOIIECcca CrOPaHuUs OT pa3NuyHbIX GakTopoB. CriocoOb
yAy4IEHUs cropaHus B Au3enax. OTHOCHTENbHAs CKOPOCTh CrOpaHUs TOIIMBA. PacuéT HHINKAaTOPHOM AMarpaMMbl Ha y4acTKe
CTOpaHWUS U PacUIMPEHHs. DMIUPHUIECKHE (POPMYIIBI I PacueTa OTHOCHTEIIFHOW CKOPOCTH CTOpaHusI.

Pacuét razoobmena B guzene. Obuiee auddepennuansHoe ypaBHEHUE I IPOIIECCOB Trazoo0Mena. Pacuér Beimycka. Pacuér
npoayBku. Pacu€r Bmycka.

Tema 12 DxcmryaTaliioOHHbIE XapaKTEPUCTHKH U PEKUMBI pabOTHI CyTOBBIX AU3EICH, NX ONTHMHU3anusi. BEIOOp OrpaHNYUTEIBHBIX
HmapaMeTpOB M XapaKTEePUCTUK

Kiaccu¢uxarus xapakTepucTUK Cyf0BbIX Au3eineil. Harpysounsle, 5JKOHOMHUYECKHE U PETYIISTOPHBIC XapaKTepUCTHKH. BHenHue,
YaCTUYHbIE U OPAaHUYUTENbHbIE XapaKTePUCTUKU. BUHTOBbIE, YHUBEPCAIbHBIE U PETYISITOPHBIE XapAKTEPUCTHKH.

ITyck au3emnst. MeToabl, 00eCIeIHBarOLIIe TOTOBHOCTD, HAAEKHBIN ITyCK U KOHTPOJb PEKUMOB PAOOTHI INIABHOTO IBUTaTElNs.
PaGota nuzens nmpu pasrone U cBOOOIHOM TOPMOXKEHHH CyHA. AKTHUBHOE TOPMOXEHUE CY/IHA C TJIABHBIM JIBUTATEJICM
PEBEPCUBHBIM U ¢ peBepc-peaykTopoM. Habpoc Harpys3ku Ha An3enb-reHepaTop.

Tema 13 JlnarHocTHKa U UCTIBITAaHUS CYIOBBIX nu3eneil. PerynupoBaHue napaMeTpoB U JU3EIIs B LIEJIOM

PerynupoBka cynoBbIX JABUraTeneil BHyTpeHHEro CropaHHs 10 CTaTU4ecKUM napamerpaM. OleHKa MOrpeltHoCTH HHANIIMPOBAHUS B
3aBUCUMOCTH OT TOYHOCTH omnpeneneHuss BMT Ha unaukaropHoi auarpamme. Ilopsanok mponenypsl onpeaenenus BMT.
Cratudeckue XapaKTepUCTHKH TOIIMBHOM anmaparypsl. [1opsiok CHATHS peryaIupoBOYHbIX XxapakTtepuctuk THB/I. Mx
UCIIONB30BaHUE JUIS PETYIMPOBKU NapaMeTpoB pabodero nporecca B WIMHAPAX ABUTaTEIIs.

JluarsocTuueckue XapakTepUCTUKU TOIUIMBHOM anmnapaTypsl. IIopsaok oayd4eHus: JUarHOCTUYECKUX XapakTepucTHK. Mx
UCTIONB30BaHME AJIS LIl PEeryJIupOBKY MOLIHOCTH [0 UJIMHAPAM U Ul IPEAEIbHO JOIyCTUMOIO YXYALICHUS TEXHUYECKOTO
COCTOSIHUS TOIUIMBHOMH anmapaTypsl 10 yCIOBUSAM 0€3011aCHOCTH MOpPEILIaBaHuUsl.

Hcnonb3oBaHne HHAUKATOPHOM AHArpaMMBbl Ul IUArHOCTUPOBaHMs Au3elis. Vicrnonp3oBaHus 1UarpaMMBbl JaBIEHHs
BIIPBICKMBAHUS JUISI JUATHOCTUPOBAHUS JU3EIIS.

Cucrtema auarsoctupoBanus ausens NK-100, ciernann3upoBaHHbIA KOMIUICKC KOHTPOIIS U Je(EeKTallUH TEeTNIOTEXHUIECKUX
napaMeTpoB ausens «Jlusensb aaMupan.

Tewma 14 Jlunamuka cynoBbIX au3eneit

Omnpenenenue Cuil, JEUCTBYIOIUX B KPUBOLIUITHO-IIIATYHHOM MeXaHU3Me Au3els. PacdyeTr cuil 1 MOMEHTOB, JEHCTBYIOIINX HA
KOJIEHYATBIN BaJl.

Kpyrunsasie konebanus B JIBC. [IpuHImns! ocnabineHns i orpaHIYeHIS KPYTIIBHBIX KOJIeOaHUH W AMHAMHUYECKUX Harpy30K B
CUCTEME CyJOBOI'0 BaJIOIPOBO/A U KPUBOLIMITHO-IIATYHHOI'O MEXaHU3MA.

C 1empI0 3aKpEIUICHNS TEOPETHIECKOTo MaTepraia i Oosee rIy0OKOT0 N3ydeHHs YCTPOHCTBA CYJOBOTO TU3EIs CTYACHTHI
BBIMOJIHAIOT KypcOBOH MPoeKT Ha TeMy «IIpoekTipoBaHue Cyn0oBOTO AU3END».

3ajaHus BBIAAIOTCS 110 CEPHHHBIM CYIOBBIM JJU3EIISIM (OTE€UECTBEHHBIM U 3apyO€XKHBIM BEAYIIUX JU3EJICCTPOUTEIBHBIX HUPM
mupa). B 3anarnu Ha paboTy mpenycMaTpUBaeTCs TEIIIOBOM pacdET AM3eNs, a TAKKE ONMCaHNEe KOHCTPYKIINY Au3ers. TermnoBoit
pacdéT MpoBOAUTCS Ha KOMIIBIOTEpE 0 UMeloIneiics Ha kadenpe nmporpamMe Diagramma. YepTéx aBuraTems.

CtpyKkTypa KypcoBOro IpoeKTa

ConeprkaHne KypcoBOTO IIPOEKTa, €€ CTPYKTypa NMPEACTaBICHBI B HIDKCTIPUBEICHHON TabIHIIe.

HaumenoBanue pasznena KypcoBOro MpoeKTa
I'paduueckas gacthb TekcroBast yacTh
TenuoBoit pacuér nuzens - 15 c. A4
OrnucaHue KOHCTPYKIUH JH3EIIs - 10 c. A4
BeimonHenne gepTexa, opopMIIeHHE KYpCOBOTO TIPOEKTa, 3aIIUTa JIuct dopmata Al
Bcero 1 muct Al 25 c. A4




6. POHJ OIEHOYHBIX CPE/JICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

OTuYeTsI IO MPaKTHYECKUM paboTaM
OTuets! 10 1a00pPaTOPHEIM paboTam
Bompocs! k 3auery

Bormpocs! k 3x3ameHy

6.2. Tembl NHCBMEHHBIX PadoT

KypcoBoii npoekt Ha TemMy «IIpoekTupoBaHue CyJ0OBOTO JU3EIIS).

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

L. Hapucosarsb (B paspese, B KpYIIHOM MacIiTabe) MHOTOCTPYHHBII pacIblUINTEb.

2. Kakoil nmapameTp TOIIMBONIOJAYN M3MEHSETCs IpU noBopoTe miayHxkepa THB?

3. Kak B 610yHOoM THBJI M3MeHHTh Ha4ajo Moja4dl OJHON CEKIHH?

4. HapucoBaTh pa3BepHYTYI0 MHAMKATOPHYIO AUarpaMMy 4-TakTHOTo au3ens. OTMETHTh MOMEHTBI OTKPBITHS U 3aKPbITUS
KJIAIIaHOB U Hayajla BIPbICKUBAHUS TOIUIMBA.

5. HapucoBaTh cBEpHYTYI0 MHIUKATOPHYIO JUArpaMMy 2-TaKTHOrO Au3ens. OTMETUTh MOMEHT Hayaja BIPBICKMBAaHUS
TOIUINBA, & TAK)KE MOMEHTBI OTKPBITHS U 3aKPBITUS IPOLYBOYHBIX OKOH U BBITYCKHOT'O KJIaNaHa.

6. HapucoBats kamepsl cropaHus Au3esiell: ¢ BUXPEBOH KaMepou, ¢ mpeakamepoii, ¢ kamepamu ['eccenpmana u [ITHUJU.
‘Vka3aTh HallpaBJIeHUs CTPYH TOIIMBA.

7. JlaTe ompeneneHue Harpy304HOM XapakTepucTuku. HapucoBaTh TpauKi 3aBHCHMOCTH YacOBOTO U YAETBHOIO pacxoja
TOIUIMBA OT MOIIHOCTHU MpH paboTe TU3es [0 HArpy30YHOH XapaKTepHCTHKE.

8. Jlate ompeneneHrue BUHTOBOW XapaKTepHCTHKH. HaprucoBaThk rpayiky 3aBHCHMOCTH 9acOBOTO M YISNBHOTO pacxona
TOIUIMBA OT YaCTOTHI BPAIICHUS ITPH paboTe Ii3ers 0 BUHTOBOH XapaKTEePUCTHKE.

9. Jatpb ompeneneHusi HOMUHAIBHON M A (PEKTUBHON CTENEHH CxKaTusl B Au3ene. KakuMu ycIoBUSIMH OrpaHUYUBAIOTCS
MHHUMAJIbHOE 1 MAaKCUMAaJIbHOE 3HAYEHUS CTENIEHN CKAaTHUsI?

10. Jate onpeneneHne ko3¢ ¢unreHTa H30bITKA BO3MyXa, HamucaTh ¢popMyiry. Ha3BaTs xapakTepHbIe 3HAUCHHS

ko3¢ dunuenTa n30bITKa BO3AyXa A qU3eleil ¢ IIICHOYHBIM CMeceo0pa3oBaHUuEeM B ¢ 00BEMHBIM CMECeoOpa30BaHUEM.
OOBSCHUTB, — IOYEMY TaKHE 3HAUCHHUS.

11. JlnarpaMMBbl HACOCHBIX XOJIOB B 4-TakTHOM jam3enie. Pacdyer razooOmena B musene. OOimee muddepeHnnaibaoe
ypaBHEHHE IS IPOIIECCOB ra3000MeHa.

12. CxeMbl U CHCTEMBI HaJlyBa W UX aHaiu3. [IpeoOpa3oBaresin UMITYIbCOB.

13. BHenrnue xapakTepuCTUKHU Au3ensd. AHAIU3 U3MEHEHMs MapaMeTpoB pabouero mpouecca.

14. Jate onpenencHue K03(hGHUIHCHTa HATOTHEHHS.

15. Hanucatb 1-¢ ypaBHEHHE MHAMKATOPHON MOLIHOCTH, HAa3BAaTh BXOMSALIME B HErO BEJIMYUHBI U yKa3aTh UX Pa3MEPHOCTH.
16. KpaTtko 006bsACHUTB, MOUEMy IpU HAAAyBe AMU3ENs YBEIMUYMBAETCS €ro MOIIHOCTb. OTBET MOATBEPAUTH (GOPMYION.

17. HapucoBaTh 3aBHCHMOCTH OT yIila OIEPEKEHHs BIPHICKMBAHMS TOILUIMBA!

18. MAaKCHMAaJIbHOTO JABJICHUS CTOPAHHI,

19. TeMIepaTypsl 0OTpabOTaBIINX ra30B,

20. Kax oTperynupoBaTh MHAMKATOpPHbIE HUIMHAPOBBIE MomHOCTH? HazoBHUTE NOMyCTUMYIO Pa3sHOCTh MHIMKATOPHBIX
IMJTMHAPOBBIX MOIITHOCTEH IIPH PETYIHPOBKE CYIOBOTO TH3EIS.

21. CTrexnoMeTpHUdecKoe KOJIMUECTBO BO3AyXa. Bo3ayIHO-TONIMBHOE OTHOIICHHE U KOd(duImeHT n30pITKa Bo3LyXa (BBIBOX
hopmyn).

23. CxeMBI IPOAYBOK 2-TaKTHHIX Au3eneil. Temmeparypa B MIIHHIpPE IHU3ENS B Hadasle CKaTHA (BBIBOJ (OPMYITHI).
Koa¢pduuuent HanonHeHNs. BiusHue pa3nugHbX GakTopoB Ha KOG QUIIMEHT HATOTHEHHS.

24, CpenHee WHAMKATOPHOE JABIEHHE M €r0 pacyeT M0 Pa3BepHYTOH MHIUKATOPHOM AMarpamme.

25. WNuaykaTopHast MOIHOCTD au3ens, nHaukaTopHelid KI1/1 n ynensHBIN MHAMKATOPHBIA pacXo]| TOIUIMBa (BBIBOJ (GOpMYII).
26. HarpyzouHble XapakTepUCTHKH IU3eTL. AHAIN3 W3MEHEHHS ITapaMeTpoB padodero mporecca.

27. BuHTOBBIE XapaKTepUCTHKK Au3eNs. AHaNMM3 U3MEHEHUs apaMeTpoB pabodero mpouecca.

28. Pabounii mpouecc nu3ens mpu mycke W Habpoce Harpy3ku. Pabora amzens npu pasroHe ¥ cBOOOIHOM TOPMOKEHHH
CynHa.

29. PerymupoBo4Has xapakTepHUCTHKa JHU3ENS 0 YLy ONEPEeKCHUS BIPHICKMBAHUS TOILIHBA.

17. BeiBoz 2-r0 ypaBHEHUSI MOIIHOCTH M €T0 aHAIN3 C TOUKU 3PEHUS YBEIMUEHHSI MOIIHOCTH AU3EIS.

18. Mexanunueckue norepu u Mexanudeckuit KITJ[ quzens (BeiBoa dhopmyi). CrocoOsl moBsiieHns: Mmexanndeckoro KIT/I.
19. DddexTrBHBIE MTOKa3aTeNN qU3eINs (BBIBOA (popMyi).

20. BeBox muddepeHnuansHOro ypaBHEHHs TEIUIOOTAAYM B IIHHApe ausend. ['paduueckuii ananus (B TS- guarpamme)
npolLecca CxXaTHs IPU Pa3HbIX TeMIepaTypax CTEHKH LUIHH/PA U 4aCTOTaX BpalleHUs Baa.

21. Kiraccnguxanus croco0oB cMeceoOpa3oBaHMs B 3aBHCHMOCTH OT HCIIONB3yeMoi 3Hepruu. CpaBHEHHE CIIOCOOOB
cMmeceoOpaszoBanus. KoHCTpykinu kamep cropanus. CMeceoOpa3zoBaHue B ABUTATENE JIbcOETa.

22. XapaKTepucTHKa BIPHICKMBAHUSA TOIUIMBA U €€ pacueT. MeXaHU3MbI PacIbUINBAHUS TOILTUBA.

23. OreHKa TOHKOCTH M OJHOPOJHOCTH PACIBUIMBAHUs MO pacipeneneHuio Posuna - Pammiepa. YhpolieHHas oLeHKa

TOHKOCTH ¥ OJTHOPOJHOCTH PacTbIIMBAHMS CPETHUMH NOKa3aTesIMHU. BimsHue pa3nmnaHbIX (akTOpOB Ha KAYECTBO PacIIbINBAHMS.
CrpyKkTypa TOIUIUBHOH CTPYH.

24. Iepron 3a/iep>kKKH BOCIUIAMEHEHHS], €ro pacdyeT M 3aBUCHMOCTb OT Pa3iIM4HBIX [1apaMeTpOB.

25. Kunernueckoe u qudhy3noHHOE CropaHre TOIUTMBA. 3aBHCHMOCTB IPOIOJDKUTENEHOCTH M CKOPOCTH CTOpPaHHUS TOIUIMBA
OT yIJIa OTIePEXEHHs BIPBICKIBAHKS U OT IIUKJIOBOH rmofgayun Torumea. @opmyna Bube.

26. Pacuer uHAMKAaTOpHOW AMArpaMMbl Ha y4acTKe CrOpaHUs U paciuupeHus (BbIBoI AuddepeHIrnanbHOro ypaBHEHuU).




27. Cratudeckoe peryanpoBaHUe CyJOBOro 4-TakTHOro ausensd. OmucaHue, JOIMyCTHMBIE OTKIOHEHHMS IMapaMeTpoB.

28. PerynupoBanue Temmeparypsl Ta3oB 3a LJIMHAPOM M MaKCHMAIBHOTO JiaBjieHHsi cropanus. OnucaHue, 10IMyCTHMbIE
OTKJIOHEHHS TapaMeTpOB.

29. Cubl 1 MOMEHTHI CHII, ISUCTBYIOIINX B KPUBOIMIMITHO-IIATYHHOM MexaHu3Me. CTeneHb HepaBHOMEPHOCTH BpAICHUS
KOJIEHYATOr0 BaJia u3ens (BBIBOJ GOPMYIIbI).

30. VYpasHoBemmBanue auseieil. [lonsTiue o kpyTuiabHbIX KonebaHusx. CriocoObl 60pbOBI ¢ KPYTHIBHBIMU KOJIECOaHUSMHU.

6.4. MeToauueckue MaTepHuaJibl, ONpeessionie Npoue1ypbl OlleHHBaHUSA

ITpu 3ammTe 1abopaTOpHBIX paboT 0OyUaroIIeMycs 33/1aeTCsl TPU BOIIPOCa MO TeMe paboTHL. B ciydae oTBeTa Ha mocTaBiIeHHBIC
BOITPOCHI paboTa CUMTAeTCs 3anIIeHHON. [Ipr oTBeTe Ha JjBa BOIpOCa M ITOJTHOM OTCYTCTBHH OTBETA Ha TPETHH, MITH HETIOTHOM
OTBETE, Ha BCE TP BOIIPOCa 1abopaTopHas paboTa cYMTAeTCs He 3aIlUIICHHOMN.

I[Tpu 3ammTe npakTHIeCKUX paboT CTYACHTY 3a/1acTCsl He MeHee 2-X BompocoB. OIeHKa «HE3a4TEeHO)» CTABHUTCS B CIydae, eCin
CTYZIEHT HE OTBETUII Ha 3aJlaHHBIE BOIIPOCHL.

MerToaMKa OLIEHKH 3a4yeTa

3adeT 1Mo AWCIMIUIMHE BBICTABIIACTCS 110 UTOTaM PabOTHI 00YJarOmIerocs B TEYEHHE CEMECTpPa, ITPH YCIOBUHU BBITTOITHEHI
TpeboBaHUH paboueil mporpaMMbl AUCHUILTHHEL [Ipyu cCBOeBpeMEHHOM BBITIOIHEHUH U 3aIUTE, TPEOYeMBIX padOT OLeHKa
«3a4TEHOY BBICTABIICTCS 0€3 CIeUaIBEHOro co0ece0BaHus.

MertouKa OLEHKH KypPCOBOTO IIPOEKTa

O1LeHKa «OTIMYHO» CTAaBUTCS 00ydaeMoMy, KOTOPBIH B CPOK, B ITOJHOM 00bEMe B COOTBETCTBUH C 33/IaHUEM BBITIOIHHI KypCOBOI
npoexrt. [Ipu 3amure n HanmucaHny PabOTHI CTYJEHT IPOAEMOHCTPUPOBAI HABBIKU U YMEHUSL, pOpMUpYEMBbIE B PE3yNIbTaTEe OCBOCHHS
KoMIteTeHIMH. Tema, 3asBiIeHHast B paboTe pacKphITa IMMOJHOCTHIO, BCE BRIBOJBI CTYICHTA ITOATBEPXKICHBI MaTepHaIaMU
UccIe0BaHus U pacyeTaMy. OTYET HOATOTOBICH B COOTBETCTBUHU C IIPEABSIBISEMBIMU TPEOOBAHUSMHU. B X0z€ 3alUThI CTyIEHT
JEMOHCTPHPYET HEOOXOANMBIH YPOBEHb CHOPMUPOBAHHOCTH BCEX NPEAYCMOTPEHHBIX 3TallOB KOMIIETCHIUH, €T YETKHE OTBETHI
Ha MIOCTaBJICHHBIE BOIPOCH], CBOOOHO BIIa/IeeT OHATHIHBIM aIlliapaToM.

O1eHKa «XOPOIIOY» CTABUTHCSA 00ydaeMOMY, KOTOPBIH BBITIOJIHII KypCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUUTEIbHBIMH 3aMEYaHUSIMU
(omucky, TpaMMaTHYeCKue OMMOKH U T.7.). Tema paboThl pacKpbiTa, HO BBIBOJBI HOCAT IIOBEPXHOCTHBIN XapaKTep, MPaKTUIECKUE
MartepHalibl 00paboTaHbl HE MOJHOCTBIO. B X0/1e 3a1uThl JeMOHCTPUPYET ChOPMUPOBAHHBIE HA IOCTATOYHOM YPOBHE 3HaHUS,
YMEHHS W HaBBIKH, YKa3aHHBIX B paboTe, He MOITHOCTHIO PACKPEUI 3asBICHHYIO TEMY, CHIeJIall IIOBEPXHOCTHBIC BBIBOJIBI IIPOTPAMME
9TAINOB OCBOCHUS KOMIIETEHITHH, JOMYCKaeT HeIPUHIMIHAIbHBIE HETOYHOCTH IIPH OTBETaX Ha BOMPOCHL

O1LeHKa «yJOBJICTBOPUTEIILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII POCYETHI M OMHUOKH, c1a00 MPOAEMOHCTPUPOBAI
AHAJHUTHYECKNE CIOCOOHOCTH M HAaBBIKK PA0OTHI C TEOPETUUSCKUMH HCTOYHUKAMHU. [IpH 3aIuTe 1eMOHCTPUPYeT He 10 KOHIA
c(OpMHUPOBaHHBIE 3TANbl KOMIETESHIUH U 3HAHHS TOJIBKO OCHOBHOTO MaTepuaa, JOIyCKaeT OMHOKN MPUHIMITHATBHOTO XapaKTepa
HPH OTBETaX Ha BOIPOCHL.

OLeHKa «HEYIOBICTBOPUTENIBHO» CTABUTCS 00y4aeMOMY, KOTOPBIII HE BBIIOIHUI KypCOBOI MPOEKT, TM0O BBIIOIHMII C TPYyOBIMH
HapYIEHNSIMH TpeOOBaHMI, HE PACKPBII 3asBJICHHYIO TeMY, HE BBITIOJIHIII TPAKTHIECKOH 9acTH paboTHI.

MetonuKa OlIEHKH 3K3aMeHa

DK3aMeH 10 TUCIUILIHHE COJCPKUT BOIPOCH HAalpaBICHHBIC HA OIICHKY 3HAHWUH, YMEHHUH 1 HABBIKOB, XapaKTEPU3YIOIINX TAITbI
(hopMHpOBaHIS KOMIICTEHINY. DK3aMECHAIIMOHHBIIN OUIIET CONEP)KUT YETHIPE BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIE IIOHSTHS,
U3y4yaeMble B AUCLUILINHE.

DK3aMeH NPOBOAUTCS B TUCEMEHHOM BHJIE.

OreHKa 3a 3K3aMeH BBICTABIIAETCS B COOTBETCTBHH C IPUBEICHHBIMH HIKE TPEOOBAHUSIMH.

2 (HeyHOBIETBOPUTEIHHO) - BBICTABIICTCS 00yJAIOMEMyCsl, €CIIH XOTsI ObI OTHO U3 3aJaHHH He BBITIOJIHEHO MITH BEIITOTHEHO HE B
HOJIHOM 00BEME W/MIIN OJIH MJIM HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUH W/HMIIN BBIBOAAX, KOTOPbIE IIPUBEIH K
3HAYNTEIHHOMY HCKA)KCHHUIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPUTEIEHO) — BEICTABISIETCS O0YJarOMIeMyCs, €CIIH BCE 3alaHUs
BBITIOJTHEHBI B COOTBETCTBHH C TPEOOBAHUSIMHU SK3aMEHAIIMOHHOTO OHJIeTa, B IIOJTHOM 00BeMe, OHAKO OAMH MIIN HECKOIBKO
OTBETOB UMEIOT OIIMOKH B COJIEPKaHUHU W/MIIN BBIBOJIAX, KOTOPbIE ITOBJIEKIN HE3HAUYUTENILHOE HCKaXXEHHE NTOTOBOT'O PE3yiIbTara.
4 (xopo110) — BEICTABISIETCS. 00YJarOLIEMYCsl, €CIIU BCE 3aJIaHUsI BBINIOJIHEHBI B COOTBETCTBUH C TPEOOBaHUSIMH HK3aMEHAIIHOHHOTO
Ouera, B TOJTHOM 00BbEMe, OHAKO OJWH MM HECKOJIBKO OTBETOB HMEIOT OIIMOKU B COIEPKaHUH W/ BBIBOAAX, HE BIUSIOLIHIE
(umu ca0o BIUSIONINE) HA UTOTOBBIMA Pe3yNIbTaT.

5 (OTJINYHO) — BBICTABIISIETCS 00YYarOLIEMYCS, €CIIN BCE 3a/IaHUsI BBHITTOJIHEHBI B COOTBETCTBHH C TPEOOBAHUSIMH HK3aMEHAIIMOHHOTO
OuseTa, B IIOJIHOM 00beMe U 0€3 OIHOO0K.

B cirygasix, eciu CTyZIeHT 1aeT He TOJIHBIC W/IITH He Pa3BePHYTHIE OTBETHI Ha BOIPOCH! OMIICTA HMIIH K€ OTBETHI COJIEPIKaT
olMOOYHBIE CBEJICHHS M BBIBOJBI, TIPENO/IaBATENb BIIPABE 33/1aBaTh JIOIOJIHHUTEIbHBIE BOIIPOCHI, HAlIPaBJICHHbIE HA yTOYHEHHE
YPOBHSI 3HAHUH, YMEHHUI 1 HAaBBIKOB CTY/ICHTa B PAMKaX OCBOCHUSI KOMIIETEHIIUH 110 JaHHON JIMCLIMILIHHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEPaTYpa

ABTOpLI, COCTaBUTECIIN 3armaBue I/I3,I[3.T€J'ILCTBO, rona

JI1.1 | Bo3uunkuii Uropp CynoBble ABUraTead BHYTPEHHETO CTOPaHUs: yI1eOHUK Mocksa: MOPKHUT'A,
Buransesny 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,




