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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney pnbuH B.T.
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(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
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(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka
3BaHKE) TTO/ATUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOEKTHO-KOHCTPYKTOPCKOU JEATEILHOCTH B chepe
HSHEPreTUYECKOro MAIIMHOCTPOCHUS
N]I-1 leMOoHCTpHUpYET 3HAHHUE 3aKOHOMEPHOCTEH MPOIIECCOB, TPOUCXOIAIINX B 00BEKTaX
po(hecCHOHATTLHOM e TEIbHOCTH
N]I-2 JleMOHCTpUpYET 3HAaHUE KOHCTPYKIIMU W MIPUHITUIIA PAOOTHI 0OBEKTOB
po(hecCHOHANTLHOM e TEIbHOCTH
NJ1-3 BeinonHseT KOMIUJIEKC pacueTOB 3JIEMEHTOB 00BEKTOB MPOodeccuoHaAIbHON
JeSATeTbHOCTH
NJ1-4 Pa3zpabaTeiBaeT KOHCTPYKLHIO OTAETBHBIX JIEMEHTOB 00BEKTOB MPO(ECCHOHATBLHOM
JeSATeTbHOCTH
UJI-5 JleMoHCTpUpPYET MOHUMAHUE BIUSHUS YCIOBUHM paboThl 00beKTa npodeccrnoHalbHON
JIESATETLHOCTH Ha MPUHUMAEMbIe KOHCTPYKIIMOHHBIE PEIICHUS
NJ1-6 IIpunuMaeT 000CHOBAaHHBIE TEXHUYECKUE PEUICHHS MPU MPOSKTUPOBAHUU 00BEKTA
poeCCHOHAIBHON JEATEIHbHOCTH

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: Beinonnenue 3agaHus
1. JTaGopaTtopHas pabora «Pacuer u onTuMuU3aLus rpyninbl YHUQUIUPOBAHHBIX CTYTIEHENH»
(JIaGopaTopHnas pabora)
2. JJabopartopHnas pabota «Pacuet cTynenu 00bIIONH BEEPHOCTH C YIETOM U3MEHEHUS
napaMeTpoB MOTOKa 110 BeicoTe» (JIaboparopHas paboTta)

Dopma peanmzanuu: 3aniuTa 3aaaHUsA
1. BeimonmHeHue 1.5 ¥ 3a1uTa pacueTHOTO 3aJaHus «ADPOAMHAMUYECKUH pacdyeT TypOUHHOM
crynean» (Pacuetno-rpaduueckas padora)

Popma peanuzanyn: KoMnbroTepHOe 3a1aHue
1. Tect «MHoOrocTynenuyaTslie napoBbie TypOuHbD (TecTupoBanue)
2. Tect «Tepmunonorus. OcHOBHBIE MOHATHS U onpeneneHus» (TectupoBanue)

®Popma peanuzaiuu: [lucbmennas padbora
1. KonrponbHas pabota «lIpeaenbHas MOIIHOCTh OJHONOTOYHON TYpOUHBI. OcOOEHHOCTH
pacueta TypOuHHBIX cTyneHei» (Kontponbnas padoTa)
2. KonrtposbHas pabora «PacueT TypOMHHOI CTyNEeHH 10 MapaMeTpaM Ha CpeTHEM
nuametrpe» (KontponbHas pabota)
3. KonrtponbHas pabota «PemeTku npoduieil u TpeyroabHUKH CKOPOCTEN 0CEBOTO
KoMmmpeccopa. Onpenenenue yucia cryneHeil ra3oBoil Typounsn» (KonrponasHas pabota)
4. KontponbHas padota «Pemmerku npoduieit. Tpeyronsauku ckopocteit» (KontponsHast
pabora)

Dopma peaanu3alnm; HpOBepKa 3aJaHusA




1. Bemmonaenue nim. 1-2 pacueTHOTO 3aaHus «APPOIMHAMUYECKHUI pacyeT TypOMHHOMN

crynean» (PacuerHo-Tpaduueckas padota)

2. Bemoanenue n.3-4 pacueTHOTO 3aIaHusl «ASPOIMHAMUYECKUHN pacueT TypOUHHON

crynenn» (PacuerHo-rpadudeckas padbora)

3. JlabopaTtopHas padota «IIpoekTupoBanue npoduis padoueit pemerkuy (JlaboparopHas

pabora)

4. JJaboparopnas pabota «IIpoexkTupoBanue mpoduisi CorIoBoi pemetkuy» (Jlaboparopuas

pabora)

BPC aucuunjavHbI

7 cemecTp
Beca KOHTpOJIBHBIX MEPONIPUATHIL, %
Pasie ICLHILIHLL Nnnekc KM- | KM- | KM- | KM- | KM- | KM- | KM-
ACIAHER KM: 1 | 2 | 3| 4|5 |6 |7
Cpok KM: 4 8 10 12 14 15 16
TypOomMamInHbl B cxeMax npeodpazoBaHUs
HHEPrUM Ha AIEKTPOCTAHLUAX
TypOomMamrHbl B cxemMax npeodpazoBaHUs +
HHEPrUM Ha JIEKTPOCTAHLUAX
Teuenne napa B TypOMHHBIX peUIETKAaxX
Teuenue napa B TypOMHHBIX PELIETKAX + +
TypOunnas crynens. OnpeneneHue
HYKOHOMHYHOCTH M ONITUMH3AIHS TYPOUHHBIX
CTyIICHEU
TypOunnas crynenb. Onpenenenue
HKOHOMHYHOCTH U ONITUMH3ALHS TYPOUHHBIX + + + + +
CTYyNEHEN
MHorocTyneHyarble TypOHHbI
MHorocTyneHyarble TypOHHbI +
BecKM: | 5 15 15 20 15 S) 25
8 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
N Wunexc KM- | KM- | KM- | KM- | KM- | KM-
ACT ACHHIL KM: 10 | 11 | 12 | 13
Cpok KM: 12 13 14
[TpoexTrpoBaHKE M pacdyeT MHOTOCTYIIEHYATHIX
TypOuH
[TpoexTrpoBaHKE M pacyeT MHOTOCTYIIEHYATHIX
TypOuH
Oco0eHHOCTH pacyeTa U KOHCTPYKLUU
CTyneHeu TypOuH
Oco0eHHOCTH pacueTa U KOHCTPYKLUU + +
CTyneHeu TypOuH
Kommnpeccopnas cTyrneHb




Kommpeccopnas crynenn

Oco0OeHHOCTH MTPOEKTUPOBAHUS U pacyeTa
MHOT'OCTYIE€HYAThIX Ta30BBIX TYpPOUH

Oco0eHHOCTH TPOEKTUPOBAHUS U pacueTa
MHOTI'OCTYIICHYATBIX I'a30BbIX Typ6I/IH

Bec KM:

10

15

20

15

25

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud
BPC kypcoBoii padoTsl/mpoekTa

8 cemecTp

Beca KOHTpOIBHBIX MeponpUiITH, Y0

Nunexc

Pasznen nucuuIninHbl
JCJI TUCLL KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

Cpox KM:

2

5

9

12

13

O3HaKoOMJICHHE C 3alaHUCM Ha IIPOCKT U
MCTOANYCCKUMH YKAa3aHUSIMMU. O3HaKOMIICHHE C
IMIPOTOTUIIOM

TeruioBo# pacuer HUIKMHIPA UK OTCEKa
TypOOMAITHHBI

A3poIMHAMUYECKUI pacyeT OJHOU U3 CTyIIEHEN
TypOOMAITHHBI

[TpOYHOCTHOM pacyeT JIEMEHTOB CTYIICHH
TypOOMAITHHBI

BelnmonHeHne npogobHOro pa3pesa AeTaabHO
paccuUUTaHHOM CTYNEHH TypOOMaIINHbI

OdopmiteHne pacyeTHO-TOSICHUTEIBHOM 3aIIUCKU U
rpau4ecKoro MaTepuaa

Bec KM:

20

20

15

25

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 UA-1nk1  JemoHcTpupyer | 3HaTh: KonTtponsHast padora «Pemerku npoduieit. TpeyroibHUKH CKOPOCTE»
3HaHHWE  3aKOHOMEPHOCTEW | TeOPETUYECKHE OCHOBBI (KontpomnbsHas padota)
IIPOLIECCOB, IMPOUCXOJALINX | pabOUYMX IPOLIECCOB, KonTponbhas padota «Pacdyer TypOMHHOMN CTYIIEHHU IO TapaMeTpaM Ha
B 00BeKTax | MPOUCXOMASIIUX B TPYIIE cpennem auamerpe» (KoHTponbHas paboTa)
npoheccuoHaIbHOM CTyIICHEU Tect «MHorocrynenuyarsie napoBbie TypOuHbD) (TecTupoBanue)
JESITEIbHOCTH TEOPETUYECKHE OCHOBBI BrinonHenue .5 u 3ammuTa pac4eTHOro 3aJaHus «A3pOAMHAMUYECKUN
pabovmX MpOLECCOB, pacuet TypOounHO cTynenm» (PacuerHo-rpadudaeckas pabora)
MIPOUCXOJISIINX B CTYIIEHU KonTponbnas padota «Pemetku npodusieil U TpeyroJlbHUKH CKOPOCTEn
KOMIIpeccopa oceBoro kommnpeccopa. OnpeeneHue yucia cTyneHeil ra30Boil TypOuHbD)
TEOPETUUECKHE OCHOBBI (KontponbsHas padota)
pabouux mPoIEeCCoB,
IIPOUCXOJAIINX B
TypOMHHOMN CTYNEHU
YMers:
paccuuThIBaTh TEIJIOBbIE
IpoIecChl B TYpOUHHON
CTYIIEHU
paccUnTHIBaTh TEIJIOBBIE
MIPOLIECCHI B CTYTIEHU
KOMIIpeccopa
IK-1 N-2nk-1 JlemoHcTpupyeT | 3HATh: Tect «Tepmunonorusi. OCHOBHBIE OHATUS U ONIPEIECTICHUSI
3HaHME€ KOHCTPYKIIMM U | OCHOBHBIE TEPMUHBI, (TectupoBanue)

MPUHIINIA pabOThl 0OHEKTOB
npodeccCuoHaNBHOM
JIeSITeTIbHOCTH

TIOHATHS ¥ OTIPE/ICTICHUS
KOHCTPYKIIHIO U TPUHIIMIT
paboThl KOMITPECCOPHBIX

BrimonHenue n.5 1 3amuTa pacueTHOTO 3aIaHUs «APOTMHAMHUYECKUN
pacuet TypobunHol cryneHn» (PacuetHo-rpaduueckas pabota)
KonTponbHas pabora «Pemerku npoduiei 1 TpeyroJbHUKH CKOPOCTen
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CTylHEHEU

KOHCTPYKLHIO U MTPUHIIUIL
paboThI TypOMHHBIX
CTyHEeHeH

YMers:

OOBACHITH PU3HUECKHIE
MPUHIUIIBI paOOTHI
CTyrneHel TypOomamuH

oceBoro komnpeccopa. OnpeaeneHne 4ucia CTyneHe ra3oBoil TypOUHBI»
(KonTponbsHas pabora)

[1K-1

N JI-3mk-1 Beimonuser
KOMILIEKC pacueToB
3JIEMECHTOB 00BEKTOB
po(heCcCHOHATILHOM
JIEATEIbHOCTH

3HaTh:!

0COOEHHOCTH pacyera
MIPOTOYHOM YaCTU ra30BOi1
TypOUHBI

OCHOBHBIE METO/IbI
a’pOMHAMUYECKOTO
pacdera CTylIeHEe!
TypOOMaIInH

OCHOBHBIE METO/IbI
TEIJIOBOI'O pacyeTa
MPOTOYHOMN YaCTH
MHOT'OCTYIIEHYaTON
TypOUHBI

YMers:

IIPOBOJIUTH TEIJIOBOM pacyeT
IIPOTOYHOM YacTH
MHOT'OCTYIIEHYaTON ra30BOM
TypOUHBI

MIPUMEHSITh TUIIOBBIE
METOJIMKH JUIsl pacueTa
OTZIEJIBHBIX CTYNIEHEH C
OIpEelIETICHUEM UX
MHTETrpabHbIX
XapaKTEpUCTHK
MIPUMEHSITh TUIIOBBIE

Brinonnenue nm.1-2 pacueTHoro 3a1aHust «ASPOIMHAMUYECKHUI pacueT
TypOuHHOU cTyneHu» (PacuetHo-rpaduueckas pabora)

BrinosiHeHuE 11.5 ¥ 3a1MTa pacyE€THOTO 3aIaHUs «APPOIMHAMUYECKUI
pacuet TypobunHol cryneHn» (PacuetHo-rpaduueckas pabota)
JlaboparopHast paboTa «Pacder U ONTUMHU3AIHS TPYIIITHI
yHUPUIIMPOBAHHBIX cTyneHei» (Jlaboparopnas pabota)

Kontponbnas padota «I[IpeaenbHas MOIHOCTH OJTHOTIOTOYHON TYpOUHBI.
OcoOenHoctu pacueTa TypOUHHBIX cTyneHei» (Kontponbnas padora)
KonTtponbHast padora «Permerku npoduiieii 1 TpeyroJbHUKH CKOPOCTEH
oceBoro kommpeccopa. Onpeenenue yrcia CTyneHeil ra3oBoil TypOuHbD)
(KontposnbHas pabota)




METOAMKH JJIsl pacueTra u
MIPOEKTUPOBAHUS TPYIIIIBI

CTYyIIEHEN
IK-1 N1-4nk1 Pa3zpabarreiBaer | 3HATh: KontponbHas padota «PacueT TypOMHHOM CTYIICHH I10 TTapaMeTpaM Ha
KOHCTPYKLIMIO  OTJIEJNBHBIX | OCHOBHBIE SHEpreTuueckue | cpeanem auamerpe» (Konrponbnas pabora)
3JIEMEHTOB OOBEKTOB | XapaKTEPUCTUKH CTyIEHEN Boinmonnenue nm.3-4 pacyeTHOro 3a/1aHus «A3pOJUHAMHUYECKHU pacueT
npodeccuoHaIbLHON TypOOMaIINH, TPUYUHBI TypOunHoO# crynenn» (PacuetHo-rpaduueckas padota)
JESTEIIbHOCTH MOTEepb PHEPTHH B CTYNIEHU | BbImongHeHue 1.5 u 3amuTa pacueTHOT0 3adaHus « ADpOIMHAMUYECKUN
OCHOBHBIC TCOMETPHUCCKHE | pacyeT TypOuHHOM cTyneHn» (PacueTHo-rpaduyeckas padora)
XapaKTePUCTHKHU CTYICHEH JlaboparopHas padota «IIpoexTupoBanue mpoduss COMIOBON PELIESTKN
TypOOMAIINH, UX BIUSIHHUE (JTaboparopnas padota)
Ha TIOTEPH SHEPTUU B JlaboparopHas padota «IIpoexTupoBanue nmpoduis paboyeil pemeTkm»
CTYyNECHHU (JTaboparopnas padota)
YMeTs:
npoGUINPOBATH PEIIETKH
TypOMHHBIX CTyIEHEN
OCYIIECTBIISATH TIOJI00P
pereTok npodueit no
«ATIacy» 1 OIpenessaTh UX
XapaKTepUCTUK
IK-1 N-5nk1  Hdemonctpupyet | 3HaTh: JlabopaTtopHas pabota «PacueT cTynenu 00JbIIoi BEEPHOCTH C YIETOM
IIOHMMAaHHE BJIMSHUS | 0COOGHHOCTH M3MEHEHMsI TapaMeTpoB MOTOKA 1o BeicoTey (JlaboparopHas paboTta)
yCIOBHM paboThl 00BEKTa | MpoekTupoBaHus ctyneneit | KontponwsHas pabora «lIpenenbHas MOIIHOCT OJHOTIOTOYHOU TYpPOUHBI.
npodeccuoHaIbHON TypOOMaIIH OcobenHoctu pacuera TypOMHHBIX cTyneHei» (KontpoibHas pabora)
JCSITEIbHOCTHU Ha | YMETh:
IpUHUMAaeMble YUUTHIBATh BIUSHUE
KOHCTPYKIMOHHBIE PEUIeHHsI | YCIOBUM pabOThI CTYIIEHH
TypOOMaIINHbBI HA
MIpUHUMAaEeMBbIe
KOHCTPYKLIMOHHBIE PELICHUS
IIpH €€ MPOEKTUPOBAHUH
[1K-1 NJ-6nk-1 IIpunumaer | YMers: KonrtponbHas padota «Pemmerku npoduineil. TpeyroabHUKH CKOPOCTEH»
000CHOBAaHHBIE AQHAJIM3UPOBATH BIUSHUE (KontposnbHas pabora)




TEXHUYECKUE PELICHUS IIpU
POCKTUPOBAHUH  OOBEKTA
npohecCHOHATBLHOM
JeSATEIbHOCTH

OCHOBHBIX XapaKTEPUCTUK
CTyneHel TypOOMalIiH Ha
UX TEXHUKO-3KOHOMHUYECKHE
1oKa3aTeu U
TypOOMalINHbI B LIEJIOM

Brinonnenue nm.3-4 pacueTHOTo 3a/1aHus «ASPOJIMHAMUYECKHUI pacueT
TypOuHHOU cTynean» (PacueTHo-rpaduueckas padora)

Brinonnenue n.5 1 3amura pacueTHOro 3a1aHus «A3pOIMHAMUYECKUN
pacyet TypOouHHOM cTyneHn» (Pacuerno-rpaduueckas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

7 cemecTp

KM-1. Tect «TepmuHoiorusi. OCHOBHbBIE IOHATHS U OINIPeeIeHUS

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE
Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec konTposibHOro Mmeponpusitusi B BPC: 5

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOr0 MeponpusaTusi: Bpems BeimonHeHus - He Oonee 20

MUHYT.

Kparkoe conep:kanue 3aaHus:
Tect cocrout u3 18 Bompocos.

MaxkcumManbHO€E KOJINYECTBO OaJIJIOB 3a BCE IIpaBUJIbHO BBIIIOJJHCHHBIC TCCTOBBIC 3alaHUA - 100.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC TCPMHUHBI,
IMOHATHA U OIIPCACIICHUA

TYPEOMALLIMHAMM (turbo - BMXpE, BpalleHWe) Ha3bIBAKOT NONaTOYHEE
MaLUIMHEL, B KOTOPEIX KMHETMYECKEA W (MNn) NoTeHLUMansHaa SHeprua
pabouero Tena npecOpasyeTcs B .. SHEPIUKD Ha Bany, unwk, HaobopoT,
NoOBOAMMEA K BaNy MIEHE ... 3HEDTUA NDEEPALLAETCA B KMHETMUECKSRA W
(Mnn) noTeHUMansHana aHepro patodero Tena. *

() 3nekTpnyeckyro(an)
() Tennosyw(ar)

() sHyTpeHHiow0(Aa)
() moTeHunanbHyto(as)
() xmMuueckyro(as)
() mMexaHuyeckyro(as)

() ®MHeTM4eCKyO(aR)

BO EPAELLAIOWEMER NOMATOYHOM aNNaPaTe CTYNEHK TYPGUHEI
NEPCUMCXOAUT NPEERALLEHNE KMHETUUSCKON M(MNK) NOTEHLMA MEHOM
sHepruv paboYero TeNa e ...~

() sHyTpenso0

() mexaHuueckyr

(C) OTHOCATENBHYIO SHEPUI BPALLIEHKA
() Tennosyro

() aBCOMOTHYIO SHEPTMI0 BPaLLEHHA

OTHOCHMTENBHEIM ABMKEHWEM B CTYNEHA T}’pf)DMﬁLIIAHbI Ha3blBaKT: ™

() BpaleHns paGouero Koneca

—, TEYSHWE PaBOYEro TENa 5 NONATOYHBIX aNNAPATAX 5 CUCTEME KODPAMHET,
' BpAWAIOWEACH SMECTE C PAGOYMM KONSCOM

() [ABMMeHWe paBouero Tena B pasoueM Konece

[ /\' BpaLleHie paGoyere Koneca oTHOCHTENbHO -EI'IO,ElEHM(HDﬁ peleTKH
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¥ron HanpaeneHWA BEKTORE CKOROCTH paﬁoqero Tena B adconoTHOM
OBWXEeHMU 0602HavaloT: ™

O e
O 8
[
O w
a
O s

MpK 06TekaHWW paGoden PeWeTk TYPEWMHHOW CTYNeHK padoyse TENO B
{JE}LI.I'G!M Cnydae OONONHUTENBHO ... OT OaBNeHns pW B 3330pe Mexny
COMMOEOH M paboueil pelleTKoM 00 OaBNeHWA p2 32 paGounMi
nonaTkamu *

( ’) pacILMpAETCA

() cwmmaetca

Pa3BopadMBaAETCA
~
() Topmo3uTCA

HarpegaeTCA

OTpUUaTenkHas CTeneHs PEaKTMEHOCTH B 00LLEM CMyJYas 03HAYEeT ..
TeusHKWe & padousi peleTke. ©

anbdysvoxHoe

.

() oHpy3opHoe

KWHETUYECKDE

~
() yexopensoe
() oTpbisHoe

AnbdyopHoe

B 4MCTC SKTHEHOM CTYNEHW B KaHanax pa&ouux NONaToK HEe NPCUCKOOAT
OONONHUTENEHOTD .. paf}ouero Tena. "

() nosopota
(C) 3MeHeHNA HaNDaBneHnA

TOPMOXEHHMA

( j paclMpesra

CHETHA

OKpYXHaA NPCeKLUA CUMLl, ASHCTEYHOW SR CO CTOPOHEI pabouero Tena
Ha paGouyio NoNaTky TYPGUHHOM CTYNEHM, HaNPaBNEHs ... *

B HanpaBneHK OTH OCHTENBOM CKOpOCTH

(C) 5 HanpaBneHini ocH TYpEHHLI

NPOTHS BRALLEHNA CONNOBOR PELISTHM

() npoTHS BpaleHMA Koneca

(") B HanpaBneHMk oKpYHHDI CKOPOCTH
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K TypGoMalimHaM oTHOCATCA CReayrolw Me MallKMHbI: * 08

[] aswrareny ssyTpessero cropanus
D BETPAHbIE TYPENHLL

[] rmapasnaueckme TypéuHbl

[ senrunaTop

[ nopuwsessie vacocs:

[C] nonacthsie komnpeccopsl

D ra3oBble TYPEUHbI

h.s-OWarpaMma npouecca B TYpOMHHORM CTYNeHW ¢ p=0.5 BEINMAQMT Tak,
KaK M306pa)eHo Ha PUCYHKe *

f=w+i i=w-1u
[N [ok)

f=i-W f=wxi
[OR] On

c=wei E=d+w

O a O9

11.
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13.

BcnepcTeve nageHua Oasneqma CKOPOCTE pEGOLIEI'O Tena e
OTHOCHUTENBHOM OBUXEHMK Ha BRIXOOE U3 paﬁoueﬁ peweTkA ... -

- ;

() nosumasTcR no w2

() noxwkasTcA fo c2

—~

() nouwkaeTca o wi
N

() noBbiwaeTcA o w2

() nosnsaeTca oo ¢l

() noBsiwaeTcA go wl
.

() nosbiwaeTcA go c2

() nosbiwaetca go cl

YKEXHTE PUCYHOK C NPABMMEHSIM PACTIONIOXEHAEM NPOGMNEH CONNOBLIX
1 paBoumx PeLIETOK

CTenNeHs PEaKTUBHOCTY TYREMHHOM CTYNSHM NOKa2LIBAET LOMG
M30SHTROMHOMC TENNonepenans pabousi PeLlSTKY Mo CTHOWSHMIO K
pacnonaraeMoMy Tennonepenagy ... -

() pvadparmel

() paGouero gucxa

( i) BCEll CTYNEHN

() connosof peweTku

( :) HaNPaBNAMDLIER peLISTKM

() padousil pewetxn
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17.

V130SHTpOMMitHeIA TeNMoNEpenaz pabouei PeLIETM OPEReNAETCA Kak * 5 carros

Hop=wf2 J2-wif2
O O

H,=c/2 H, -
O 9 O n

-
)

TypOuHa (OT NaT. turbo - BMXpb, BPELLEHKUE) -~ NONATOYHEA MaLUWHa, B
KOTOPOW MPOMCXOOMT Npe0Bpa3oBaHue .. 3HEPTM padovero Tena e
MexaHWJdeckyto paboTy Ha Bany (pagoTy). *

KUHETUUECKON W (MW NOTEHLMANbHOR
() TennoBoR U (MNK) KIHETMUECKOR
BHYTPEHHEN W (MNK) TENNOBOM
KMHETMYECKON M (MNH) BHYTDREHHER

NOTEHYMANEHOM 1 (MNM) BHYTPEHHEH

BriGepure TPEYTONEHAKOB CKOPOCTEN TYPBUHHOI

CTYMEHH, Ha KOTOPOM MPABINIEHO OBO3HAHEHI CKOPOCTH M YFEI NOTOKS




HanuwmTe Ha3BaHNS OCHOBHBIX YaCTEM TYPOUHHOM CTYNEHM:
5
& 6
Cp C2
3| — o —_—
!
7 NN ,
2/
. ]
» ,
18.
Onucanue MKAaJIbl OIeHNBAHUS:
Ouyenka: 5

Onucanue xapakxmepucmuxu bINOJIHeHUs] 3HAHUA: BbICTaBIseTCs, ecu HaOpaHo He meHee 90% oT
MaKCHMaJIbHOI'O KOJIMYECTBA OAJIOB.

Oyenka: 4
Onucanue xapakxmepucmuxu bINOJIHeHUs] 3HAHUs: BBICTABIISICTCS, €ClTM HaOpaHo He MeHee 75% oT
MaKCHMAaJIbHOTO KOJIMYeCTBa 0aJIIOB.

Oyenka: 3
Onucanue xapakmepucmukuy 6bIN0OJIHEHUs 3HAHUA  BBICTABIIsETCs, eclii HaOpaHo He MeHee 60% oT
MaKCHMaJIbHOT'O KOJIMYECTBA OAJIOB.

KM-2. Kontpoabhas padora «Pemerku npoduieii. TpeyronbHuKH cKopocTeiD)

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B BPC: 15

IIpoueaypa npoBegeHHs] KOHTPOJIBLHOro Meponpusitusi: KoHTponbHas paboTa COAEpKUT TpU
3anaun. Bpems BeinonHeHus - He 6osee 90 MuHyT. J{s perieHus 3ajauu MOTYT MPEIOCTABIATHCA
CIPaBOYHBIE JIaHHBIE TEMIO(U3NYECKHX CBOWCTB BOBI M BOISHOTO Iapa Ha OCHOBE CIPAaBOYHHMKA
A. A. Anekcannpos, b. A. I'puropses . — M. : U3n-Bo MDU, 1999 . — 168 c. - ISBN 5-7046-0397-1
u h,s-muarpamMma Juis BojasHOro mnapa (o crnpaBoyHHKY "TaOnuubl TErIopU3MUECKUX CBOWUCTB
BOJIbI M BOJSTHOTO Tapa').

Kpartkoe cogep:xxanue 3aganus:
3agaua 1
[TocTpouTh TPEYroJIbHUKU CKOPOCTEH, ONIPEAECIUTh YAETbHYIO pab0Ty CTYIIEHH U OKPYXKHOE
yemme. OkpyxHbIe cCKopocTH U1=u2=0,5%c/u=150 M/c, OTHOCUTEILHbIC CKOPOCTH PABHEI,
MPOEKIIMU a0COTIOTHBIX CKOPOCTEH Ha HAMpaBJICHHE OCH TYpPOUHBI PaBHBI, YTOJl BBIXO/1a
MOTOKA U3 COIJIOBOM pemeTku a/=15°. KakoBa MOIIHOCTbH, pa3BHUBaeMas apom, Ha JonaTkax,
ecnu pacxo padouero tena G=100 kr/c?

3agaua 2
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OrnpenenuTth CTeNeHb PEaKTUBHOCTH U OTHOCUTENbHBIN Jomarounbiii KI1/] mo 3aganabiM
TPEYroJIbHUKAM CKOPOCTEH mpoMexyTouHoi crynenu. Koaddurmumentsr ckopoctu ¢=0,97,
w=0,941. CpaBHUTH OTHOIICHUE 1/C¢h C ONITUMATHLHBIM 3HAYCHUEM U CACIIATh BHIBO/IBI.

3495

3amaua 3

Onpenenuts TeMIIEpaTypy MOBEPXHOCTH paboyux jonatok. TeMeparypa TOpMOKEHUS Mepet
crynenbto 70=1300 K; okpyxHubie ckopoctu U1=u2=330 m/c, yroi BbIxo/1a MOTOKA U3
COTUIOBOM pemIeTku a./=25°, npoekuust abconmoTHOM ckopocTu ¢la=180 m/c. XapakTepucTuKu
pabouero Tena: mokaszareib u303HTpoIbl k=1,30; razoBas nocrosuHas R=0,290 kJx/(krxK).
CuutaTh paboyee TeJI0 UAeaTbHbIM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEOPETHYECKHE OCHOBBI 1.1300pa3uTh TPEyroJbHUKU CKOPOCTEH.

pabounx IIPOLIECCOB,

OPOUCXOIAIIUX B TypOWHHOU

CTYIICHH

YMeTh: pacCUUTHIBATh TEIIOBBIC 1.0OmnpenenuTs yaeabHYyI0 padoTy TypOUHHOM CTYIEHU U

IpOIIeCcCHl B TypOUHHOW CTYIICHU OKpykHOe ycune. KakoBa MOLTHOCTB, pa3BUBacMast
rapom, Ha JIomaTKax, eciid pacxoj padodero tena G=100
Kr/c?
2.0npenenuTh TEMIEpaTypy MOBEPXHOCTH PaboOUnx
JONATOK.

3.0mnpenenuTs CTENEeHb PEAKTUBHOCTU U OTHOCUTEIIbHBIN
nonarouynslii KII/] no 3agaHHbIM TpeyroibHUKAM
CKOPOCTEH NPOMEKYTOUHOU CTYIIECHHU.

YMeTb: aHanu3upOBaTh BIIMSHUE 1.CpaBHUTH OTHOLIEHHE U/Ch C ONTUMAILHBIM
OCHOBHBIX XapaKTEPUCTHK 3HAUEHUEM M CIEJIaTh BBIBOJIBI.

CTyneHed TypOOMallMH Ha HX
TEXHUKO-D)KOHOMHUYECKUE
MoKa3zaTelu W TypOOMAalUHBI B
LEJIOM

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Onucanue xapakxmepucmuxu bINOJIHeHUs] 3HAHUsL: BBICTABIISIETCS, €CITU 00€ 3a1a4d PeIICHBI
MOJIHOCTBIO M BEPHO, 0€3 HEI0YETOB U MPABUIHLHO N300paKeHBI TPeOyeMbIe 3aBUCUMOCTH; ¥ BCEX
BEJIMYHH yKa3aHa Pa3MEPHOCTD.

Ouyenka: 4
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA. BBICTABIIAETCS, €CJIN 337a4l PEIIEHBI B LIEJIOM
BEPHO U MPAaBUIBHO M300pakeHbl TpeOyeMble 3aBUCMMOCTH: JI100 He nonenano He 6osee 10%
Kakoi-1100 3a1a4uu; 100 MPUCYTCTBYIOT apupMeTHUECKHE OMMOKH B BEIYUCICHUSIX OJHOM U3
3aja4, MCKaXkarolue pe3yabrat He Oosee yeM Ha 10%; He y BceX BEJTMUMH yKa3aHa pa3MEpHOCTb.

Oyenka: 3
Onucanue xapaxmepucmukiy 6bINOJHEHUsI 3HAHUsL: BBICTABIIIETCS, €CJIU B I[EJIOM BEPHO
n300pakeHbl TPEOYyEeMbIC 3aBHCHMOCTH HITH OTCYTCTBYET TpeOyeMble 3aBUCHMOCTH B KaKOM -TH00
U3 3a7a4 ¥ 100 MPaBWILHO pelieHo He MeHee 80% Kakoi 3a1auu, JTM00 UCTIOTIh30BaAHBI
paBUIbHBIE (POPMYIIBI, HO TIPH TOJCTAHOBKE 3HAYCHHI JOMYIIIEHBI OIMOKH B OJHOM U3 3a/1ad,
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00 MPUCYTCTBYIOT apuPMETHUECKHE OMMOKY B BEIYUCICHUAX KaXI0H U3 3a7a4, HCKAXKAIOIINE
pe3ynbTtat He Oosiee uem Ha 10%.

KM-3. BoinnojiHeHue ni.1-2 pacyeTHOro 3aanusi «KA3poJAMHAMHYECKHH pacyeT
TYPOMHHOI CTyNIEeHW

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBedeHMsi KOHTPOJLHOIO Meponpusitusi: PacuerHoe 3amaHue BbIIAeTCS HE
nozanee 6 Henenu. Cpok BbINOJHEHHS | W 2 MyHKTOB pacdyeTHOro 3adaHusd - no 11 Hepenw.
OueHnBaeTCsl MPABWIBHOCTh BBIMOJHEHUS MYHKTOB B YCTAaHOBJICHHBbIE CPOKHU. Ilpu BbIMOSHEHUU
pPac4YeTHOrO 3aJlaHus JJIA ONPEETICHHUS TEIIO(PU3NUECKUX CBOMCTB BOJSHOIO Tapa HCIOJIb3YETCs
nporpamma WaterSteamPro.

Kparkoe conepxanue 3aganus:
PaccuuTath cTyneHs ra3oBoi TypOHHBI

p0=0,808 MIla | 'T0O=1123 K G=270 xr/c
c0=0 n=50 1/c p=0,230

3amano: | p2=0,4718 MIla | b1=150 Mm b2=100 mm
olagh=18,5 ° x6.¢c=1,0 AI=20 MM
k=1,30 R=289,7 Jl/(krxK)

[lepudepuiinoe yruioTHeHue: crynenyaroe, bangax, A6=10 mwm; zr=2; 6r=6 mm; da=11 mm.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb:  NpPUMEHSTh  TUIIOBEHIC 1.1. Onpenenutsb pasmeps cryneneii (11, 12, d1, d2),
METOJIUKH JUIsl pacyeTa OTAENbHBIX 000CHOBaB BBIOOp HEOOXOIMMBIX JJIS pacdyera
CTyIIeHEHl C OmpeneNieHneM WX JIOTIOTHUTEIBHBIX BEJMYMH. PaccunuTarh ¥ OCTPOUTH B
MHTETPAJIbHBIX XapaKTEPHCTHK Macutabe TPEyroJIbHUKH CKOPOCTEN Ha CpeTHEM

nuamerpe cryneHu. M300pa3suTs usmMmeHeHune
TePMOIMHAMHUYECKHX mapameTpoB (P, t, h, v) Boomnk ocu
cryneHu u B h,S-auarpamme.

2.2. OnpenenuTs OKpyxHOe ycuiue RU, yIelbHyo
pabory Lu, momrHocTs NU, pa3BrBaemMyro Ha JIomaTKax
crynenu, u KIIJI nox.

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUSL: BBICTABIIAETCS, €CITU ITYHKTHI ClICTaHbI
MOJTHOCTHIO BEPHO C OTO3/1aHreM He Ooiiee ueM Ha | Hezento U He 6osiee YeM CO BTOPOU MOTMBITKH.

Ouyenka: 4
Onucarue xapaxmepucmuxu bINOJIHeHUs] 3HAHUs: BBICTABIISIETCS, €CIIU IN00 B pacueTre
MPUCYTCTBYIOT OITMOKH B 3aKITFOUNATEIBHBIX JEHCTBUIX KAKOTO JTUOO M3 MyHKTOB, KOTOPHIC HE
BIUSIIOT HA MOCJIEYIOIINE PacueThl B JAHHOM IyHKTe(aX); THO00 HEBEPHO YKa3aHbI Pa3MEPHOCTH
BEJIMYWH; JTUO0 Pa3MEPHOCTH BEIMYMH HE YKa3aHBI, TUOO MMYyHKTHI CACIAHBI TOJTHOCTHIO BEPHO C
OTIO3/IaHUEM He OoJiee ueM Ha 2 Helelu U He 00Jiee 4eM CO BTOPOU MOMBITKH.

Oyenka: 3
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OnucaHnue xapaxmepucmuxy 6blNOJIHEeHUs 3HAHUSL: BHICTABIISIETCS, €CIU MYHKTHI ClIeTIaHbl
MOJTHOCTHIO BEPHO € OTO3aHKEM OoJiee ueM Ha 2 Heleu Uik 00Jiee 9eM CO BTOPOM MOMBITKH.

KM-4. KoutpoJsibHas padora «Pacyer TYypOMHHOM CTYIIEHM 10 apaMeTpaM Ha
cpeHeM JUaAMeTpe»

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOILHOrO MeponpusaTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIponenypa npoBeaeHHsi KOHTPOJIBbHOrO MeponpusaTusa: KoHTponbHas paboTa COOEpKUT OAHY
3agauy. Bpems BeimonHeHus - He Oonee 90 munyT. g pemieHus 3aadyud MOTYT MPEJOCTaBIATHCS
CHpaBOYHBIC JIaHHBIE TETIO()U3NYECKHX CBOWCTB BOZBI M BOASHOTO Iapa HAa OCHOBE CIPABOYHHKA
A. A. Anekcannpos, b. A. I'puropses . — M. : U3n-Bo MOU, 1999 . — 168 c. - ISBN 5-7046-0397-1
u h,s - quarpamMma JuIs BOASHOro mapa (mo crnpaBOYHHKY "TaOnuibl TEIIOpU3UUECKUX CBOWCTB
BOJIbI U BOJISTHOTO T1apa').

Kpatkoe cogepxxanue 3agaHus:
[Tapametpsl mapa nepen crynensto p0=5,76 Mlla, x0=0,993. Cpennuii AuamMeTp CTyneHH
d=1,303 m, creniens peaktuBHOCTH p=0,224, yactora Bpamienus N=50 1/c, yroa ala¢=14°.
JlomoMHUTENBHO MPHUHSTH, YTO OTHOCUTEIBHBIN YTOJI BEIXO/A Mapa U3 pabodeil pemeTku
p2=22,5°.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE YHEPIETHUYECCKUE 1.HeoOxoaumMbIMH BETMUMHAMH B TIPOLIECCE pacueTa
XapaKTePUCTUKU CTymneHei 3a/1aThCSl CAMOCTOSTENIbHO, 000CHOBAB CBOM BBHIOOD.
TypOOMaIINH, TPUYUHBI IOTEPh
SHEPrUU B CTYNCHH

YMeTb: pacCcuuThIBaTh TEIUIOBBIE 1.ITocTpouTh TPEYroJbHUKU CKOPOCTEN U OIIPEEIUTD
npolecchl B TypOUHHON CTYIEHU OoTHOCUTENbHBIN Jonarounbiii KIIJ[ nepBoii ctynenu
MapoBOM TYpOUHBI.

2.PaccunTaTh ¥ 1300pa3uTh NpoIECcC paclIupeHus napa B
TypOMHHOI# CTyneHu B h,S-auarpamme.

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Onucanue xapaxmepucmuku bINOJIHeHUs] 3HAHUs: BBICTABISETCS, €CIH 3a7a4a pelieHa MoJIHOCTHIO
U BEpHO, 0€3 HEeJI0UETOB; Y BCEX BEITMYHH YKa3aHa Pa3MEPHOCTD.

Oyenka: 4
Onucanue xapakmepucmuxuy 6bINOJIHeHUs. 3HAHUA: BBICTABIISCTCS, €CIIM 3ajada pelieHa B eJIoM
BEPHO, HO MPHUCYTCTBYIOT apu(METHUECKHE OMMOKH B BHIYMCICHUIX, UCKAXKAIOIINE PE3yIbTaT HE
Oonee yem Ha 5%; He y BceX BEJIMYHMH YKa3aHa Pa3MEepPHOCTb.

Oyenxka: 3
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA: BBICTABIIAETCS, €CJIN JIN00 He 0/1esIaH
NOCJETHUM MyHKT 3aJJaHus; TM00 MCTIOIb30BaHbl MPAaBUIIbHBIE (POPMYIIBI, HO TP MOACTAaHOBKE
3HAYEHUH JTOMYIIEHbI OIUOKY; JINOO MPUCYTCTBYIOT apu(MeTHUYECKHE OIUOKH B BHIYUCICHUSX,
HCKaXkarollie pe3yabTar He 6osee yueM Ha 10%.

KM-5. BeinosiHenne nin.3-4 pac4eTHOr0 3aJaHusl «A3POAUHAMUYECKHUI pacyeT
TYpOMHHON CTyIeHn»

®opmbl peamzanuu: IIposepka 3aganus
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Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOro MeponpusaTus: Cpok BBIIONHEHUS 3 U 4 MYHKTOB
pacyeTHOro 3amaHusi - a0 15 Hemenu. OIEHUBAETCS NPABUIBHOCTH BBIMIOJIHEHUS ITYHKTOB B

YCTAHOBJICHHBIE  CPOKHU. IIpn

BBIIIOJIHCHHUU  PACUCTHOI0  3aJaHuA  JIA  OIIPCACIICHUS

TeII0(U3NIECKUX CBOMCTB BOJSTHOTO Iapa UCIONb3yeTcs mporpamma WaterSteamPro.

KpaTtkoe conep:kanue 3a1aHusi:
ITpuBeneno 8 KM-3.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh:  OCyLIeCTBIATH  110AOOp
pemeTok npoduie mo «Atiaacy»
U OTIPENIEIATh UX XapaKTePUCTUK

1.4. TTonoGpatk npoduu cormoBoit 1 pabodeil pemeToxk,
BBIOpath oy (fy) M ONTHMAIIBHBIN 1Iar, yTOYHUTD
MPUHATHIE B TIEPBOM NPUOIIMKEHUN KOIDDUITUEHTHI
CKOPOCTH ¢ U i, ONIPEAEIHB MO «ATiacy» Bce
COCTABIISIIOLIME MTOTEPh B pemeTkax. HauepTurpb
npoQuIIH COTUIOBOM M paboyeil penieTok.

YMeTb: aHanu3UpOBaTh BIIMSHUE
OCHOBHBIX XapaKTepUCTUK
CTyleHel TypOOMallMH Ha HX
TE€XHUKO-3KOHOMHUYECKHE
NoKa3zaTelu W TypOOMAalIuHBI B
LEJIOM

1.3. Onpenenuts KI1/I 70i 1 BHYTpEHHIOIO MOIIIHOCTh
crynenu Ni.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Onucanue xapakmepucmuxku 6blnNOJIHeHUA 3HaAHUA. BBICTABIISICTCS, €CJIN ITYHKTBI CACIaHbL
MMOJIHOCTBIO BEPHO € ONIO3AaHUEM HE Ooiree yeM Ha 1 HCACIIO U HC Oolree ueM co BTOpOI>'I IIOIIBITKH.

Ouyenka: 4

Onucanue Xapaxkmepucmuku 6blnOJIHeHUA 3HARUA BbICTABIIACTCA, CCIIN 0o B pacucTe
IMPUCYTCTBYIOT OIUOKHU B 3aKIIFOYUTEIIHHBIX )leﬁCTBHﬂX Kakoro JImbo u3 ITYHKTOB, KOTOPEIC HC
BJIMAIOT HA MOCJICAYIOMUEC paCYCThbl B JAHHOM HYHKTe(aX); 6o HEBCPHO YKAa3aHbI Pa3sMCPHOCTHU
BCJIMYHMH, h114(s10) PaSMEPHOCTU BCIIMYUH HE YKa3aHBbI; b4 (e0) IMYHKTBI CACTIAHbI ITOJIHOCTHIO BEPHO C
OIIO3JaHHUECM HE Oolree ueM Ha 2 HCACIN U HE OoJree ueM co BTOpOﬁ IIOIIBITKH.

Oyenka: 3

OnucaHue xapaKmepucmuKu 6blNOJIHEHUA 3HAHRUA. BBICTABIACTCA, €CIIU HYHKTBI CACJIaHbI
MOJIHOCTHIO BEPHO € OTO3aHNEM O0Jiee ueM Ha 2 HeIeNu Uik 00Jiee 4eM CO BTOPOM MOMBITKH.

KM-6. Tect «MHoOrocryneH4arbie napoBbie TYpOMHBI»

®opmbl peaiausanun: KomnsroTepHoe 3a1anne

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa mpoBeleHUsi KOHTPOJBLHOr0 Meponpusitusi: Bpems BoinonHeHus - He Oonee 15

MUHYT.

Kpatkoe cogep:xxanue 3aganus:
Tect cocrout n3 12 Bonpocos.

MakcumanbHOE KOJIMYECTBO 0alljIoB 3a BCe MPpaBHUJIbHO BBIITOJHCHHBIC TCCTOBLIC 3a/IaHUS - 100.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:
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3HaTh: TEOPETHYECKHE OCHOBBI
pabounx IPOIIECCOB,
HPOUCXOSAIINX B FPYIIIE CTyICHEH

Tennonepenan OFI,HOE\;‘ CTYNeH!, coorae'rcmy»omuﬁ MaKCHUManEHOMY
KM, 2aBACAT OT ONTUMaNEHOMo OTHOWEHKA CKDpOCTBI;l e

1:ufrv L»,

-

(O) Bapuast 4 (") BapuanT3

~ ~
() Bapuaut1 () Bapwant2

1.

OKpYXHas CKOPOCTe ANA NOCMNEAHUX CTYNEHEH KOHLEHCALMOHHEIX
TYPOMH U=450...600 M/C OTPaHUUEHa ... *

—~ _
(C) wacTol BpalieHKA poTopa
(’) 3DDEXTUEHOCTDI TYPGHHHOM CTYMEHK
() cTeneHsD PEAKTUEHOCTH

Ly

(_:I YCNOBWAMK MPOMHOCTM NONATOK WM AMCKA UNK Bapatana

Ha PWCYHKe NpefCcTaBneHa Cxema I'IpGTG\-IHDﬁ HACTH ... ™ 6 Bannos

(T MHOTOCTYNEHUSTON BKTUSHC-DEKTHEHOH TYPGHHS!

—~ - -

() MHOroCTYNeHuaToR PeaKTMBHON TYPEMHLI C AMCKOBbIM 06/10NA4MESHHEM
() MHOrOCTYNEHYATON PEAKTMBHON TYDGHHE!

(") MHOrOCTYNEHYATON AKTWBHOI TYPEUHI

B coBpeMeHHbix NapoTypOMHHLIX yeTaHoskax T3C n ASC
pacnonaraemblﬁ Tennonepenam, TypGMHbI COCTaBnaer ...

() 100..300 ke
() 1000...1800 kIox/xr
() 500,700 kfm/kr
() 2000...3000 kfLm/kr

4.
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5.

6.

¥YMeHbLEeHWe Tennonepenafda M AWMaMeTpa CTYNEeHW NPpKY BEHEHHOH 08
YacToTe BDELLEHWR NPUBOANT K: *

[ vsenuueHmto ssicoTsl nonatok
D CHWHEHWHD KOHUEEBDLIX NOTEPD B PELLETKAX
[J ymesbueniio sbicoTel nonatok

[J pocty npodmnbHblx noTeps & peleTkax

Ha pHoyHKe NpeACTagNes Moousee 8 ha-Auarpauie Ans
MHOTOCTYMSHHaTO! TYP 6, KOTOPRI XEDAKTERHaYSTER

=

h

HE s (m]), () HE <(af)

O sapwart O Bapuanr3

HE=(HE), . HE=(8D) HE>(8E) . HE> (5)

O eapnar2 O sapuanrs

3a cueT REMNSHWA BO3BPATA TENNOTE BHYTRPEHHUA OTHOCUTENEREIM KNO 6 ce

TYPOUHEI ... *

I:_:I NOHMMASTCA MO CPABHEHMID C BHYTDEHHUM OTHOCHTENbHBIM KT, nepsoﬁ CTYNeHn

~, MOHWHKASTCA N0 CPEASHEHMED C BHYTDEHHMM OTHOCHTENEHBIM KITJL ognHouHON
“ eTynesu

~, TOBLIWEETCA N0 CPABHEHWNID C BHYTPEHHNM OTHOCHTENbHEIM KM 0AnHOYHO R
—' CTYNEHW

~, TMOHWHKAETCA N0 CPEBHEHHUEC C© BHYTPEHHUM OTHOCKTENbHaIM KIJ nocnegHed
s

KozdpuumMeHT Bo3BpaTa TENNoTel COCTaBNART OKONG ... *

YKaKMTE NPEUMYLLECTES MHOTOCTYNEHYSTEIX TYROKH Nepen
OAHOCTYNEHYETEIMA, ©

BO3MOMHOCTD B5ISDETE HEGONBLIOH TENNONepenag cTynexei
YBENMUEHMe PACTIONArAEMOT0 TENNONERENaAa 60NbLMHCTEA CTYMEHER

MoBsiWweHKe TeMNepaTypsl Napa Ha SXOAE B NOCNEAYIOWESHD CTYNEH: BCSACTEHE
NOTEPL SHEPTHM B NPSAsIyWE

BO3IMOMHOCT BINONHEHKA OTE0POS N3Pa Ha PEreHepaTHEHsIN Nojorpes
NUTATENLHOH BOAbI

YNpOLEHHE W YASLWEENEHUE KOHCTPYKLHM

YacTHUHOE MMM NOMHOE UCNONL30BaHHe NoTeph C© BbIXO,D,HDﬁ CKOpPOCTbi

000 OoOoo
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14.

YKaXKMTE HEOQOCTATKM MHOMOCTYNEHYaTEIX TYF‘GMH. -

YiamuTe BO3MOMHEIE cnocobsl NOBLILLEHWA npepeanoﬁ MOULHOCTHA
TYPOMHBL *

YBenuyeHne CTOMMOCTH M3aroTOBNEHA
Hu3kuit KM no cpasHeHHO ¢ O4HOCTYNEHYATLIMK TYPEHHEMH

HeB03MOKHOCTE BRINONHEHWA OTEOPOS NaPa ANR PEreHepaTUBHOMD MMTATENEHON
BOLbI

CNOKHOCTE KOHCTRYKLLM

MossneHHe BONCNHMTENSHEIX NOTERE, KOTOREIX HET UMK CHU HE3HAUMTENEHE &
OfHOCTYNEHYATSIX TYPEMHAX

MpenensHas MOLWHOCTE CAHOMO NOTOKE KOHOEHCALMOHHON TYDOWHE
onpenenseTcs ..

paIMEPEMH PEMYIMPYIOLE CTyNeHK
pa3mMepaMK NEPBON CTYNEHN
pa3sMepaMm OKONOOTEOPHOM CTYNEHN

pasMepaMu NocnegHeR cTyneHu

VEENUUEHME UMCN3 NOTOKCE N3Pa & KOKGEHCaTop

MOHMHEHME L3BNSHUA B KOHAEHCATOPE

WM3raToBneHwe NonaTox nocnegHux CT_\"I'IE—EI“" W3 TMTAHOBOTO CNnaBa
MPHMEHEHNR ABYXADYCHBIX CTYMEHER

MoBsIWEeHNE YSCTOTEI BPALLEHWA POTOPE

MoBsilWeHKe NOTEPb € BbIXOQHON CKOPOCTEIO NOCNEAHER CTYNEHH

KoaddUUMeHT BO3BPaTa TEMMNa 3aBMCKT OT: *

06bEMHOT0 NPONYCKa B KOHAEHCATOP
pacxofa patodero Tena
YWCNE CTyneHel

Q4epTaHHA I'IDOTO-IHDF‘ YacTn

MoTepy 3HEPTMK B KaX[OW CTYNeHU MHOMOCTYNEHYETOM TypGUHEI
BLI3LIBAIOT ... B NOCASOYIOWMX CTYNEHAX. *

NoBbllWeHWe JaBnNeHnA
NOHWHKEHWE IHTANbNKA
NoBbllWeHWe TeMNEPATYPbI

NoHMMKEHWE YOENbHOTD D6beMa

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Onucarue xapaxmepucmuxu 6bINOJIHeHUs] 3HAHUs: BBICTaBIsETCs, ecu HaOpaHo He meHee 90% oT
MaKCHMaJIbHOTO KOJTHMYeCTBa OAJIIOB.

Oyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHEeHUs. 3HAHUsL: BRICTABIIACTCA, €Cl HabpaHo He MeHee 75% oT
MaKCHUMaJIbHOTO KOJIMUECTBA OalIOB.

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUS: BBICTABIIAETCS, eclii HabpaHo He MeHee 60% oT
MaKCHMaJIbHOTO KOJIMYeCTBa OaIoB.
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KM-7. BolnoJiHeHHeE 11.5 ¥ 3a1IUTA PACYETHOI0 3aJaHUA «AIPOIMHAMHYECKHHA pacyer

TYPOMHHOI CTyNIEeHW

®opMbl peaau3anuu: 3aiinTa 3a1aHus

Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOro Meponpusitusi: K 3amure THUIOBOro pacdera
JIOITYCKAIOTCsI 00yYaroIIuecs, MPaBIIbHO BHIMOJIHUBIIKE T1. 5 pacueTHOTo 3a7aHus. Bpems ompoca -

He Oonee 15 muH.

KpaTkoe conep:kanue 3a1aHusi:

Ha 3ammuTte O6y‘13.IOH.I€My051 3aal0TCA TCOPCTUUCCKUEC U MTPAKTUYCCKUC BOIIPOCHI 11O
BBITIOJTHCHHOMY paC4€THOMY 3aJIaHUIO.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEOPETUYECKHE OCHOBBI
pabounx IIPOLIECCOB,
OPOUCXOMAIMNX B TypOMHHOI
CTYIICHU

1.Kakne HCEOOCTAaTKH y CTYIICHU, CHpOGKTHpOBaHHOﬁ C
OTpHHaTGHLHOﬁ CTCIICHBIO PCAKTUBHOCTHU.

3HaTh: KOHCTPYKLUIO M NPUHLUI
paboThl TYypOMHHBIX CTYIEHEN

1.Yto Takoe cTeneHp napruuanabHOCTU?

2.M300pa3ute cxeMy TypOMHHON CTYIIEHHU.

3.3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TYpOUHHAs
CTYIIEHb?

4.Kakue BUbI SHEPTUH MPEOOPa3yIOTCs B COIUIOBOM U
paboueli pemeTkax?

3HaTh: OCHOBHbIE
a’pOIMHAMUYECKOT O
CTyneHel TypOoMaIInH

METO/IbI
pacyera

1.M3n0xuTe nociea0BaTebHOCTh pacueTa TypOMHHOM
CTYIIEHH IpH 3aAaHHbIX: N, d u H0.

2.M3101TE MOCIEN0BATEIBLHOCTD PacyeTa

TypOMHHOMN U3 yCIIOBHS 0OECIIEUEHUs €€ MAKCUMaJIbHOTO
KII.

3HaTh: OCHOBHbBIE T'€OMETPUYECKUE
XAPAKTEPUCTHUKHA CTyHEHEU
TypOOMaImnH, WX BJIMSHHE Ha
MOTEPHU SHEPTUU B CTYIICHU

1.I'ne Gombllie BEIMYMHA ONTUMAIILHOTO OTHOCUTENBHOTO
1ara - y COIJIOBBIX MJIM pabOYMX pereTok?

2.B kakux cilydas MOKHO HE YUUTBIBaTh BIUSIHUE
LIEpPOXOBAaTOCTH MOBEPXHOCTU Ha KO3 PUIIMEHT OTEPH?
3.ITo kakuM nmapameTpam MoaAOUpaeTCs TUIIOpa3Mep
pemierku?

4.0T1 KaKuX reOMETPUUYECKHUX MapaMEeTPOB 3aBUT yroJl
alsp?

5.0T KaKUX OCHOBHBIX PEXUMHBIX U TEOMETPUUECKUX
MapaMeTpoB 3aBUCAT KOIPPUIIMEHTH CKOPOCTH U
pacxona?

3HaTh: OCHOBHBIE 3HEPreTHYECKHE
XapaKTEPUCTUKH CTYyIIEHEH
TypOOMalInNH, NPUYUHBI TOTEPh
OHEPIUU B CTYIICHU

1.Yto Takoe ko3¢ pULIMEHTHI TOTEPh SHEPTHH,

KO3 pHUIHEHTH CKOpocTH U pacxoaa? Kak oHu
ONpeAeIsItoTCs?

2.B yem ¢u3nueckuii CMBICI KOHIIEBBIX TOTEPh MPU
0o0TeKkaHUU TYpOUHHBIX PEIeTOK?

3.Ha3oBure cocraBisionie cyMMapHbIX
K03((HULHEHTOB MOTEPH MPU 0OTEKAaHUH KOJIbIIEBOM
TYpOUHHON PEHIeTKH.

YMeTb: OOBSICHATHh (hU3UYECKHE
OPUHIMIBI ~ pabOTBl  CTyIeHel
TypOOMaIuH

1.00BCHHUTE 3a CUET YEro CO3/IaeTCsl OKPY>KHOE yCHIIHE,
JeiicTByoIee Ha paboyre JonaTKu?
2.00BSICHUTE YTO TAKOE CTENIEHb PEAKTUBHOCTU M KAKOB
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ee GU3NIECKUN CMBICIT?

YMeTb: aHanu3UpOBaTh BIIMSHUE 1.5. IIpoBepuTh MakCUMaJIbHBIE U3TUOAOIINE
OCHOBHBIX XapaKTEPUCTHUK HanpsHKeHUs B paboyeil jonarTke.

CTyneHe TypOoMammH Ha HX 2.Kak BausieT cTeneHb peakTUBHOCTH CTYIIEHU HE €€
TEXHUKO-D)KOHOMHUYECKUE ONTUMAJIbHBIN TEIUIOnepenay?

[oKa3zaTenu MW TypOOMAallUHBI B 3.0T KaKuX IJIaBHBIX IapaMETPOB CTYIEHU 3aBUCUT
11EJI0M ONTUMAJIBHOM OTHOIIIEHHE CKOPOCTEH u/ch?

4.AKTUBHAs ¥ pEaKTUBHAs CTYIIEHU UMEIOT OJJUHAKOBBIE
pa3Mephl, 4aCTOTy BpallleH!Us] U HayaJlbHbIE U KOHEUHbIE
napameTpsl. B kako# u3 cryneneit Hag0aH/ a)KHbIE
IIPOTEUKU OOJIbLIE, €CIIU KOHCTPYKIMS YILIOTHEHHH
oJlMHaKoBa?

5.AKTUBHas U PEaKTUBHAsI CTYIIEHH BBIIIOJIHEHBI HA
ONTUMAJILHOE OTHOILICHHE U/Cqh, UMEIOT OJMHAKOBBIN
JIMaMeTp U 4acTOoThl BpauleHus. Kakas u3 crynenei
cpabatrbIBaeT OOJBIUI TEIIoNepenas’?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapakxmepucmuku 6blNOJIHeHUs] 3HAHUSL: BBICTABIISACTCS, €CJIM Ha BCE BOIIPOCHI JaHbI
MIPaBHJIbHBIC OTBETHI, 0€3 HEJIOUETOB.

Oyenka: 4
Onucarnue xapakxmepucmuxu 8bINOJIHEHUs] 3HAHUsL: BBICTABIISICTCS, €CIIM HAa BCE BOIIPOCHI JaHBI
OTBETHI, IIPH 3TOM CYMMApHO JIONYILEHO He 00Jiee IBYX OIMIMOOK.

Oyenka: 3
Onucanue xapaxmepucmuku 6bINOJHEHUs. 3HAHUsL: BHICTABIISIETCS, €CJIM HE MEHEE YeM Ha MOJIOBUHY
BOTIPOCOB JIaHBI TIPABUIIBHBIE OTBETHI JTMOO MPH OTBETE YaCTO JIOMYCKAINCH ONIHOKH.

8 cemecTp

KM-8. JlabopaTopHasi padota «Pacyer m onTHMH3alus rPyNnbl YHU(PUIHPOBAHHBIX
CTyIeHe»

®opmbl peanu3anuu: BeinonHeHue 3aganus

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopras padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusitusi: Cpok BBIOJHEHHS JIAOOPAaTOPHOU
pabotel - no 13 Henmenu. OneHMBaeTCsl MPAaBUIIBHOCTH BBINOJIHEHUS J1a0OpaTopHO paboThl B
YCTaHOBJICHHbIE CPOKH.

Kpartkoe cogep:xxanue 3aganus:
Hean JadopaTopHoii padoThl: MPHOOpPETEHNE HABBIKOB MPOSKTUPOBAHUS TPYIITIHI
YHU(PUITUPOBAHHBIX CTYIIEHEH U UX ONTUMHU3AIMU C IPUMEHEHHEM MTPOTPAMMHBIX CPEJICTB.

3aganue Ha J1a00pPaTOPHYIO PadoTy: IPOBECTH pacyeT NapaMeTPOB MTOTOKA B XapaKTEPHBIX
CEUEHHUAX Ha CPEHEM JHaMeTpe IPyIIbl YHU(PUIIMPOBAHHBIX CTYNEHEH OTCeKa WM LHUINHApA
TypOUHBI ¢ Hcnoyib30BaHKeM porpaMMbl PGT ¥ BBITOTHUTE UX ONTUMH3AINIO. M3BeCTHBI
pacxoj pabodero Tea U ero napaMmerpsl (JaBJIeHHE U TEMIIEpaTypa) Nepes OTCEKOM WU
LWIMHPOM, JIaBJIEHUE 33 OTCEKOM WJIN LIWJINHIPOM.

B npounecce BbInoIHeHUs1 J1a00paTOPHO PadoThl HEOOXOAUMO!
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1. Be1OpaTh OCHOBHBIC TEOMETPUUYECKUE XaPAKTEPUCTUKH TPYIIIBI YHHPUITHPOBAHHBIX
CTyMeHeH ¢ yueToMm obecriedeHust uxX 3PGHEeKTHBHOCTH M HAJIKHOCTH JIJIsL IBYX THUIIOB
MPOTOYHOM YaCTH: AKTUBHOTO U PEAKTHBHOTO.

2. TIpoBecTr ONTHMHU3AIMIO KAK/IOT0 U3 THIIOB MPOTOYHON YacTu 1o o/, d ¥ p ¢ 1enbto
obecnieuenus a2=90°+(5...10)° B kaK0l CTYIIEHHU.

3. IlpeacraBuTh H3MEHEHHE OCHOBHBIX XapakTepuctuk crymeneit (HO, d, p, u/cgh u non) no
MOTOKY JIJISl ONTUMAJIBHBIX BAPUAHTOB UCIIOJIHEHUS IBYX THUIIOB IPOTOYHOM YaCcTU: aKTUBHOTO

H PCAKTUBHOTO.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE METO/1bI 1.Bb1Oparb OCHOBHBIE T€OMETPUYECKHIE XaPaKTEePUCTHKH

TEIUIOBOI'O  pacueTa IPOTOYHOM IpymnIibl yHU(UIUPOBAHHBIX CTYIEHEN C y4eTOM

qacTu MHOT'OCTYIIEHYATOM obecrieyeHust uX 3PHEKTUBHOCTH U HAJICKHOCTHU JIJIS

TypOUHBI JIBYX THUIIOB ITPOTOYHOM YacCTU: aKTUBHOTO U
pEaKTUBHOTO.

VYMeTb:  IpPUMEHATh  THUIIOBBIE 1.ITpoBecTr ONTUMH3ALMIO KAXKA0T0 U3 TUIIOB

METOIUMKM Ui pacyeta U MPOTOYHOM YacTu 1o o/, d ¥ p ¢ HeNblo odecreueHus

MPOEKTUPOBAHUS TPYIIIbI 02=90°%(5...10)° B Kax10#1 CTyTEeHH.

CTyIICHEU 2.1lpeacTtaBUTh U3MEHEHUE OCHOBHBIX XapaKTEPUCTUK

cryneneii (HO, d, p, u/c¢h v nox) no moToxy st
OINITHMAJIbHBIX BAPUAHTOB HUCIIOJIHCHHUS IBYX THUIIOB
NPOTOYHOM YaCTH: AKTHBHOTO U PEAKTHBHOTO.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Onucanue xapakmepucmuku 6blNOJIHEeHUA 3HAHUA. BBICTABIISICTCS, €CJIM BCC ITYHKTHBI CACIaHbL
IMOJIHOCTBXO BEPHO C OINO3JaHUECM HE Oosee yeM Ha 1 HCIOCIIO U HC 0oJee yeM co BTOpOI71 IIOIIBITKH.

Ouyenka: 4

Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA: BBICTABIIACTCS, €CIIU JINOO0 MPUCYTCTBYIOT
OIIMOKH B 3aKJIIOYUTENIHLHBIX HeﬁCTBHﬂX Kakoro au0o u3 IMYHKTOB, KOTOPBIC HC BJIMAIOT HA
NOCJEIYIOIIE pacyeThl B JaHHOM ITyHKTe(aX); JTMOO BCE MyHKTHI CJIEIaHbl OJHOCTHIO BEPHO C
OTI03/1aHUEM He 0oJiee ueM Ha 2 He/Ieu U He 00Jiee YeM CO BTOPOU MOMBITKH.

Ouyenxa: 3

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HAHUA. BBICTABIISACTCS, €CJIM BCC IMMYHKTHLI CACIaHbI
MMOJIHOCTBIO BEPHO € OIMO3AaHUCM Ooitee ueM Ha 2 HEACIIN UIIN Oolree ueM co BTOpOfI IIOIIBITKH.

KM-9. JlabopaTopHasi paGora «Pac4yer cTyneHu 0016110/ BEEPHOCTH C Y4€TOM
HU3MEHEeHHUs MapaMeTPOoB MOTOKA N0 BbICOTE»

®opmbl peaau3anum: BeinoiHeHne 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusitusi: Cpok BBIOJHEHHUS J1IaOOpaTOpHOU
pabotel - no 7 Hemenu. OleHHBAaeTCS MPABHIBHOCTH BBIMIOJIHEHUS JIabopaTOpHOW paboThl B

YCTAaHOBJICHHBIC CPOKH.

KpaTlcoe CoA€cpKaHME 3alaHUA:

Less 1a00paTopHOii padoThl: TPHOOPETECHNE HABBIKOB MPOBEICHHSI PACUETOB CTYIIEHU
00JIBIION BEEPHOCTH YUETOM U3MEHEHUS TapaMETPOB MOTOKA IO BBHICOTE C MPUMEHEHUEM

IIPOrPaMMHBIX CPEJCTB.
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3aganue Ha 1a00pPATOPHYIO PaGoOTY: IPOBECTH pacyeT CTYNEHH OOJIBbIIOI BEEPHOCTH YUETOM
W3MEHEHMS [TapaMeTPOB MOTOKA MO BbICOTE MporpamMmbl DLP, eciiu n3BEeCTHBI:

hO=... x/[x/kr — SHTaJbNHA padoYero Tejaa Ha BXOJE B CTYNCHb
HO=... xIx/kr — pacroyiaraeMblii TEIUIOTIepena Ha CTyIIeHb
p0=... MIla — JJaBJICHUE HA BXOJE B CTYIIEHb

v0=... M3/kr — yAeTbHBIH 00beM paboyero Tena Ha BXOJIE B CTYIIEHb
G=... kr/c — pacxoj pabouero Tena uepe3 CTyIeHb

p=... — PEaKTHBHOCTH B CPETHEM CEUCHHUHU

olagp=...° — YTOJI BBIXOJIa TIOTOKA U3 COTIJIOBOM PEIIETKH
dl=...m — CpPEeTHHIA JTUaMETP COIUIOBOH aradparMbl
d2=...m — cpenHui AuaMeTp pabodero Koieca

I1=... Mmm — BBICOTA COIJIOBBIX JIOMATOK

12=... Mmm — BBICOTA pabOYMX JIOMATOK

0=... — K03((OHUIMEHT CKOPOCTH COTUIOBHIX KAaHAIOB
= .. — K03 (OHUIMEHT CKOPOCTH PabOINX KaHAIOB
ul=... — K03(pPUIMEHT pacxoja COIJIOBBIX KAHAJIOB
u2=... — k03 unHeHT pacxoaa paboUNX KaHAJIOB
R=... x/[x/(xr'K) | —raszoBas mocTosHHas

cp=... kJlx/(xr-K) | — TemmoemMkocTs pabodero Tena

B npouecce BoInoJIHeHUS J1A00PATOPHOH padoThl HEOOXOAMMO:

1. I[TpoBecTu neTanbHBINA a3POAUHAMUYECKUI pacyeT CTYNEHU OOJIbIION BEEPHOCTH.

2. I'pacdmyecku npeacTaBUTh pacipeieieHne NapaMeTpoB MOTOKA 10 BBICOTE CTYIEHH 4011, P,
al, a2, I u f2. Paccuntaths u npeacTaBUTh 3aBUcUMoctu M1t, MIw, M2t u M2c.

3. [TocTpouTh TPEYTONIBHUKU CKOPOCTEH I TPEX CeUeHUM (KOPHEBOTO, CPETHErO U

nepuepuitHoro).

MeTtoauyeckue yKasaHusi:
1. ITpu pacuere mapaMeTpoB MOTOKA IO PAANYCy UCIIOJIB3YETCS.3aK0H «3AKPYTKI»

cuxXr = const.

2. Pacuer MMPOBECTU HE MCHEEC YEM 110 IISATU CCUHCHUAM I10 BBICOTC.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMeTb:  yuuTBIBaTh  BIMSIHUE
YCIOBUU paboTsl CTYIIEHH
TypOOMaIIMHBl Ha MPUHUMAEMBbIE
KOHCTPYKIIMOHHBIE PEIIECHUs TpHU
€€ IPOEKTUPOBAHUU

1.IIpoBectu AeTanbHbIA adpOAMHAMUYECKUN PACUET
CTYIIEHU OO0JIbIIION BEEPHOCTH.

2.I'paduuecku npeacTaBUTh paclpeielieHue mapaMeTpoB
MIOTOKA [0 BBICOTE CTYNEHHU o1, p, al, a2, f1 u p2.
Paccuurate u npeacraButk 3aBucuMoctu M1t, MIw, M2t
u M2c.

3.IlocTpouTh TPEYrOIBHUKN CKOPOCTEM IS TPEX
cedeHui (KOpHEBOT0, CPEAHETO U epu(epuitHoro).

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HAHUA. BBICTABIISACTCS, €CJIM BCC IMYHKTHBI CACIIaHbI
MMOJIHOCTBIO BEPHO € ONIO3AaHUEM HE Ooitee ueM Ha 1 HCACIIO U HEC Oolree ueM co BTOpOfI IIOIIBITKH.

Ouyenka: 4

Onucanue xapakxmepucmuku bINOJIHeHUsl 3HAHUA: BbICTABIISETCS, €CIU JINOO MPUCYTCTBYIOT
OIIMOKY B 3aKIIFOYUTENBHBIX JEHCTBHUIX KaKOTro JHOO0 M3 MYHKTOB, KOTOPHIE HE BIUSIOT Ha
MOCJICTYIONINE PACUEThI B JAHHOM ITyHKTE(ax); JIMOO BCE MyHKTHI C/IETaHbI MIOJTHOCTHIO BEPHO C
OTIO3/IaHUEM He OoJiee ueM Ha 2 He/leJu U He 00Jiee 4eM CO BTOPOU MOMBITKH.
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Oyenka: 3

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HAHUA. BBICTABIISICTCS, €CJIM BCE IMYHKTHI CACIaHbI
IMMOJIHOCTBIO BEPHO € ONIO3AaHUCM OoJiiee ueM Ha 2 HCACIN UIIN 0oJiee ueM co BTOpOﬁ IIOIIBITKH.

KM-10. KonTpoJbHasi padora «IIpeaesbHasi MOIIHOCTH OJJTHONIOTOYHON TYpOUHBI.

OcobenHocTH pacyeTa TYPOMHHBIX CTyIIeHe»

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOIr0 Meponpusitusi: KoHTponbHas paboTa COOEpKHT /B
3azauu. Bpems BeinonaHeHus - He Oonee 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
3agaua 1

OnpenenutTh MaKCUMaIbHYIO MOITHOCTh TypOuHSI ¢ 3-X motoynsiM LIH/I, ecnu:

p0=16 MIla, t0 =540°C, px=5,0 kIla, n=50 1/c, u2(z)<350 m/c, (d2/12)_z>3,0 , n0i(m)=0,80;
AHec(z) / H)_m<0,3, perenepaTuBHBIX OTOOPOB HET.

JloToTHATETFHBIMU BEJTMUYMHAMU, HEOOXOIMMBIMHU JIJIS pacdyeTa 3aJaThCsl CAMOCTOSITEIILHO,

MOSICHUB CBOU BBIOOD.

3agaua 2

Haiitu nmuny pabodeili TONaTKy CTYIEHU Ta30BOM TYpOHMHEI MPHU TTapaMeTpax ras3a 3a HeW:
p2=0,16 MIla, t2 =600°C. Pacxox raza G=300 kr/ ¢, yactota BpamieHus N=60 1/c, cpequuii
nuametp 02=2,0 m, yron f2=30°, k =1,4, R=288 JI»/(krxK). CtyneHb CipoeKTUpOBaHa 13

ycioBus makcumanbHoro KIT/I.

Ha ckonbko Oyner otnmuatbes c2a(nep) ot c2a(cp), €cinu CTYIeHb 3aKpyUeHa 10 3aKOHY

cuxr=const?

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: 0COOEHHOCTH 1.Ha ckonbko Oyzer otnuyarbes c2a_nep ot c2a_cp,

IIPOEKTUPOBAHUS CTyIeHel €CITU CTYTIEHb 3aKpy4eHa 10 3aKOHY cu Xr=const?

TypOOMaIInH 2.J1onOTHUTENBHBIMH BETMUYUHAMHU, HEOOXOJUMBIMHU 151
pacuera 3a7aTbCsl CAMOCTOSITENIbHO, OSICHUB CBOM
BBIOOD.

YMeTp:  NpPUMEHSITh  THUIIOBBIE 1.0npenenuTs MaKCUMaJIbHYIO MOIITHOCTH TYPOUHBI ¢ 3-

METOIUKHU JUIs pacuera u x nmotounsiM [{H/I.

IIPOEKTUPOBAHUS TPYIIIBI 2.Haiitu qyinny pabodeil JoMmaTky CTYNEHU Tra30BoH

CTyIIEHEN TYpOUHBI, €CITU CIIPOEKTUPOBAHA U3 YCIOBHUS

makcuMaibHoro KIT/I.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA: BBICTABIISIETCS, €CIIM 00€ 3a/]aui PELICHBI
MIOJIHOCTBIO M BEPHO, 0€3 HEJT0UETOB U MPAaBUIILHO N300paXkeHbl TpeOyeMble 3aBUCUMOCTH; ¥ BCEX
BEJIMYMH yKa3aHa pa3MEPHOCTbD.

Ouyenka: 4

Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: BBICTABIIAETCS, €CJIN 337a4l PEeIlIeHbI B IIEJIOM
BEPHO W MPABWJIBHO N300paKeHBI TpeOyeMble 3aBUCUMOCTHU: TNOO0 HE nonaenano He 6onee 10%
Kakoi-1100 3a1a4uu; TUOO0 MPUCYTCTBYIOT apuMETHUECKHIE OIMOKH B BEIYUCICHUSIX OJHOM U3

3a7a4, HCKayKarolue pe3yapTaT He Oonee ueM Ha 10%; He y BceX BETHMYUH yKa3zaHa pPa3MepHOCTb.
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Oyenka: 3
Onucanue xapaxmepucmukiy 6bINOJIHEHUsI 3HAHUA: BBICTABIISICTCS, €CIIU B IIEJIOM BEPHO
n300paxeHsbl TpeOyeMble 3aBUCUMOCTH WIIH OTCYTCTBYET TpeOyeMbIe 3aBUCUMOCTH B KaAKOW-THOO
U3 3a/1a4 1 1100 MpaBUIILHO perieHo He MeHee 80% Kkax1o# 3a7auu, JIM00 NCIIOIB30BaHbI
MPaBWIbHBIE OPMYJIBI, HO MIPH MOACTAHOBKE 3HAYCHUI TOMYIIICHBI OITHOKU B OJTHOW W3 3a/1a4,
100 MPHUCYTCTBYIOT apu(pMeTHIECKUE OMIMOKY B BBIYUCICHUAX KKION U3 3a/1a4, MCKaKAIOIIHE
pe3yiabTaT He 6onee ueM Ha 10%.

KM-11. JIa6opaTopHas padora «IIpoexTupoBanue npo¢uiisi CONJIOBON peleTKm»

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHUs] KOHTPOJIbHOTO MepomnpusTus: CpoK BBIIOJHEHUS J1A0OpaTOPHOU
pabotel - mo 13 Hegenu. OueHUBaeTCs MPaBUWIBHOCTh BBHINOJHEHHS J1a00paTOPHOM paboOTHI B
YCTaHOBJICHHbBIE CPOKHU.

Kpartkoe cogepxanue 3a1aHusi:
Leab 1abopaTopHoii padoThI: MPUOOPETCHNE HABBIKOB MMPOCKTHPOBAHUS MPOPUIISI COTUIOBOM
pEIIeTKH ¢ IPUMEHEHUEM MPOTPaMMHBIX CPECTB.

3amaHue Ha J1a00PaTOPHYIO PadOTY: CIPOPHIMPOBATH COIUIOBYIO PEIIETKY C
UCTIOJIB30BaHUEM IIPOrpaMMBI porpammbl AutoBlade.

B npouecce BbINoJIHEHUs J1a00PaTOPHOIi padoThl HEOOXOTUMO:

1. Pa3zpaboraTh npoduib COMIOBOI PEIIETKH C UCIOIb30BaHUEM Mporpammbl AutoBlade.
2. BBIOJHUTE 3KCTIOPT T€OMETPHH COTUIOBOH JIOMIATKY JIJISl CO3/IaHUSI KPYTOBOT'O MacCHBa B
nporpamme SolidWorks.

Meroanyeckue yKa3aHus:

1. B kauecTBe MCXOJHBIX JaHHBIX UCIIOJIB3YIOTCS PE3yJIbTaThl Ja00paTopHOi paboThl «Pacuer
CTYIEHM OOJIBIION BEEPHOCTHU C yU€TOM U3MEHEHHUs TapaMeTPOB MOTOKA 110 BBICOTE.

2. IIpounupoBanue onaTky NPOBECTH 110 TPEM XapaKTEPHBIM CEUEHUSIM.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: npopuiIupoBaTh pELIETKU 1.Pa3paboratk nmpoduiab COMIOBOM PELIETKH C
TYpOUHHBIX CTyIEHEH HCIOJIb30BaHuEM Nporpammsl AutoBlade.
2.BBINOIHUTE SKCIIOPT TE€OMETPUH COIJIOBOM JIONATKU
JUIS CO3JJaHUsI KPYTOBOT'O MaccHBa B IIPOrpamMme
SolidWorks.

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Onucanue xapaxmepucmuxu 8bINOJIHeHUS 3HAHUS: BBICTABIISETCS, €CITU BCE MYHKTHI CJIETaHbI
MIOJTHOCTBIO BEPHO € OTO3/1aHreM He OoJiee ueM Ha | Hezenmo 1 He Ooiee YeM CO BTOPOU TOTIBITKH.

Oyenka: 4
Onucanue xapakxmepucmuku bINOJIHeHUs 3HAHUA: BbICTABIISETCS, €CIU JINOO MPUCYTCTBYIOT
OIIMOKY B 3aKJIFOYUTENBHBIX JEHCTBHUIX KaKOTO JHOO0 M3 MYHKTOB, KOTOPHIE HE BIUSIOT Ha
MOCJIETYIONIUE PACUEThI B JAHHOM ITyHKTE(ax); JIMOO BCE MyHKTHI C/IETIaHbI MIOJTHOCTHIO BEPHO C
OTIO3/IaHUEM He OoJiee ueM Ha 2 He/IeTu U He 0OoJiee YeM CO BTOPOU MOMBITKH.

Oyenka: 3
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OnucaHnue xapaxmepucmuKy 6bINOJIHEHUs 3HAHUSL: BBICTABIIETCS, €CIIU BCE MYHKTHI C/IEJIaHbI
MOJTHOCTHIO BEPHO € OTO3aHKEM OoJiee ueM Ha 2 Heleu Uik 00Jiee 9eM CO BTOPOM MOMBITKH.

KM-12. KonutpoabHasi padora «Pemerku npoduiei 1 TpeyroJbHUKH CKOPOCTeil

0CceBOro kommpeccopa. OnpeeseHue 4Yucjia cTyneHei ra3opoii TypoOMHbI»

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHUusi KOHTPOJIbHOTO MeponpusTusi: KoHTponbHas paboTa COAEPKUT B
3amaun. Bpems BeimosiHeHHS - He 6osiee 90 MUHYT.

Kpatkoe cogep:xanue 3aganus:
3amgaua 1

PaccunTath 1 M300pa3uTh TPEYroNEHUKH CKOPOCTEH CTYIIEHH OCEBOTO KOMIIPECCOpa, eClIn

cl=c2;
cla=c2a;
clu=-105 m/c;
ul=u2=180 m/c;
al=125°.

Onpenenutsb nox u Lu, eciiu AHp/H0=0,08, AHn/HO0= 0,07, c3=cl, ys.c=1.
N306pas3uth hopMy npoduiieii, Xxapaktep H3MEHEHHs TapaMeTpoB B h,S-auarpamme  BIOJIb
IPOTOYHOM YaCTH CTYIICHH KOMIIPECCopa.

3amaua 2

OmnpenenuTh YKUCIIO CTyNeHel ra3oBoit Typounst: d2(1)=1,9 m, d2(z)=2,1 m, p0=0,84 MI]la,
t0=900°C, p2(z)=0,11 MIIa, G=280 kr/c, =50 1/c.
[MpuGmkeHHOo U300pa3uTe GOpMY MPOTOYHOM YaCTH TYPOHHBI B MEPUIHOHATIBHOM CEUCHHUHU.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: TEOPETUYECKHE OCHOBBI
pabounx MPOLIECCOB,
IPOUCXOIAIINX B CTYIEHHU
KOMITpeccopa

1.1300pa3uTh XapakTep U3MEHEHHUs mapaMeTpoB B h,s-
JuarpamMme U BJI0JIb IPOTOYHOM YacTH CTYIEHH
KOMIIpeccopa.

3HaTh: KOHCTPYKLHUIO M TNPUHLIUI
pabOThl KOMITPECCOPHBIX CTYNEHEN

1.M300pa3utsb hopmy npoduiieit KoMIpeccopHon
CTYIICHH.

2.M1300pa3uTh TpeyroJibHUKU CKOPOCTEH CTYNEHU
0CEBOT0 KOMIIpeccopa.

3HaTh:  OCOOEHHOCTH  pacyera
IIPOTOYHOU 4acTH ra3oBou
TypOUHBI

1 ITpubnmxenHo n3obpasute GopMy NpOTOYHOM yacTu
TypOWHBI B MEPUAMOHAILHOM CEUCHHH.

2.Kakue miochl 1 MUHYCBI UIMEET JUIsl TPYIIIbI CTyTeHeH
TOT WJIM MHOM 3aKOH M3MEHEHUs d2K?

YMeTh: paccUUTHIBATh TEIUIOBBIE
IIPOIIECCH] B CTYIIEHH KOMIIpeccopa

1.Onpenenuts non u Lu cmynenu ocego2o komnpeccopa.

VYMeTh:  OpOBOAWTH  TEIJIOBOM
pacuer IIPOTOYHOU 4acTH
MHOTOCTYII€HYaTON ra3oBou
TypOUHBI

1.0npenenuTs 9UCIIO CTYIIEHEH ra30BOi TYpOWHEI.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: BBICTABIISETCS, €CIIM 00€ 3a/1a4H PELICHbI
MOJIHOCTBIO M BEPHO, 0€3 HEJI0UETOB U MPABUILHO N300paKeHbI TpeOyeMbIe 3aBUCUMOCTH; ¥ BCEX
BEJIMYUH yKa3aHa Pa3MEPHOCTb.

Ouyenka: 4
Onucanue xapakmepucmuxu 6bINOJHEHUs 3HAHUA: BBICTABIISIETCS, €CIIH 3a]a4l PELICHBI B LIEJIOM
BEPHO U IIPABUIIBHO U300pakeHbl TpeOyeMble 3aBUCUMOCTH: JI100 He noxenaHo He 6osee 10%
KaKoH-u00 3a1a4n; 1100 MPUCYTCTBYIOT apu(hMETHUECKUE OMMOKU B BBIYHUCICHUAX OJHON U3
3aJa4, MCKaXkarolue pe3yapTar He Oosiee ueM Ha 10%; He y BceX BEIMUYMH yKa3zaHa pa3MEpHOCTb.

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJIHEHUsI 3HAHUs: BBICTABIICTCS, €CJIU B IIEJIOM BEPHO
n300paxeHsbl TpeOyeMble 3aBUCUMOCTH WITH OTCYTCTBYET TpeOyeMbIe 3aBUCUMOCTH B KaKOM-THOO
U3 3a/1a4 1 1100 MpaBUIIbHO peiieHo He MeHee 80% ka0 3a1a4uu, 100 UCTIOIB30BaHBI
MpaBWIbHBIE (OPMYJIBI, HO MIPH IMOACTAHOBKE 3HAUCHUH TOMYIIICHBI OMTUOKH B OJTHOW U3 3a/1a4,
100 MPHUCYTCTBYIOT apu(PMeTHIECKUE OMIMOKY B BBIYUCICHUAX KOKION U3 3a/1a4, ICKaKAIOIIHE
pe3yibTaT He 6osee ueM Ha 10%.

KM-13. JIaGopaTopnas padora «IIpoexTupoBanue npoguiis padoyeil pemerkum»

®opmbl peanu3anuu: [Iposepka 3aganust

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOTO MepomnpusaTusa: CpoK BBIIOJHEHUS JTA0OPATOPHOU
paboThl - 10 3aueTHOI Hepenu. OreHNBaeTCs MPABUILHOCTD BBIMIOJIHEHUS Ja00paTopHOi paboThI B
YCTaHOBJICHHbBIE CPOKH.

Kpatkoe cogep:kanue 3a1aHus:
Lesn 1a0opaTopHOii padoThl: TpHOOPETEHIE HABBIKOB IPOSKTHPOBAHUS TPOQHIIs paboueit
PELIETKH ¢ IPUMEHEHHUEM NPOrPaMMHBIX CPEJICTB.

3aganue Ha 1a00paTOPHYIO padoTy: cripopUIMPOBaTH pabOUyIO PEIIETKY € UCIIOIb30BaHUEM
nporpaMMmsl nporpammsl AutoBlade.

B npouecce BbINOTHEHUS J1a00paTOPHOI padoThl HEOOX0UMO:

1. Pa3zpaboraTh npoduiab paboueil pemeTky ¢ ucnoib3oBanueM nporpammsl AutoBlade.
2. BBINOIHUTH 9KCITOPT TEOMETPUH pabodel JIOMATKH ISl CO3aHMsI KPYTOBOTO MacCHBa B
nporpamme SolidWorks.

Meroan4yeckue yKasaHus:

1. B kauecTBe UCXOJHBIX JaHHBIX MCIIOJIB3YIOTCS PE3YJIbTaThl Ja00paTopHOi paboThl «Pacuer
CTYIIEHU OO0JIBIION BEEPHOCTH C yYE€TOM M3MEHEHHUS MTapaMEeTPOB IOTOKA 110 BBICOTEM.

2. IlpodunupoBaHue JONATKH MPOBECTH MO MATH XapaKTEPHBIM CEUCHHSIM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: npopuiIupoBaTh pPELIETKU 1.Pa3paborate npodunas paboueil pemerku ¢
TYpOUHHBIX CTyIEHEH UCTOJb30BaHuEM Nporpammsl AutoBlade.

2.BBITIOTHATE 9KCTIOPT TEOMETPUH pabovell JIOMaTKu JUIs
CO3JIaHMsI KPYroBOro Maccusa B nporpamme SolidWorks.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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OnucaHnue xapaxmepucmuKy 6blNOJIHEHUs 3HAHU: BBICTABIIECTCS, €CIIU BCE MMYHKTHI C/IEJIaHbI
MTOJTHOCTHIO BEPHO C OTO3/aHNeM He Oosiee ueM Ha | Heienmo u He 00Jiee YeM CO BTOPOM MOITBITKH.

OIo3/1aHueM He OoJjiee ueM Ha 2 HeZlelau U He 0oJiee 4eM cO BTOPOH MOTMBITKH.

JI1s1 KypcoBOro npoexkTa/padorsl

8 cemecTp

1. Onucanue KII/KP

Ouyenka: 4
Onucanue xapakxmepucmuxu 6bINOJIHeHUS 3HAHUSL: BBICTABIIACTCS, €CITU JINOO MPUCYTCTBYIOT
OIIMOKY B 3aKIIFOYUTEIBHBIX JCHCTBHUIX KaKOTO JHOO0 M3 IMYHKTOB, KOTOPHIE HE BIUSIOT Ha
MOCJICAYIONIUE PACYEThI B IAHHOM ITyHKTe(ax); JINOO BCE MYyHKTHI CICJIaHbI MTOJHOCTHIO BEPHO C

Ouenxa: 3
Onucanue xapaxmepucmuxu 8bINOJIHEeHUs 3HAHUS: BBICTABIISICTCS, €CIIU BCE MYHKTHI CICITaHbI
MOJIHOCTBIO BEPHO C OMO3/IaHueM 00Jjiee YeM Ha 2 HeJleIM Wik 00Jiee YeM CO BTOPOM OIBITKH.

OO0yyaroniemycs Bbl1aeTCsl MHANBUIYaAIbHOE 33/1aHHUE.

11. Ilpumepul 3a0anus u memol padomaot

[Tpumep 3amanus

Ne

n/

Tema KII

UcxonHrie naHHbIE

Tun
YCTaHOBKH:
apoTypOouH
Has,
ra3oTypOuHH
ast uiu
naporasoas

DnekTpuyuec
Kas
MOIIIHOCTb

CryneHns s
MIPOEKTUPOBA
HUSA

Yacrota
BpaIieH
nus

IIporor
un

IIpouee

TemmoBoit
pacyet
POTOYHOU
4acTH
ra3oBoit
TypOUHBI
I'TY
MOIIIHOCTBIO
300 kBt ma
aBTOHOMHOM
AIEKTPOCTAHIT
ui u
MIPOEKTUPOBA
HUE OJHOH U3
€e CTylneHen

ra3oTypOuHH
ast

300 kBt

nepBast

1000
1/¢c

BJIM3
I'T-300

Tonnugo:
CMECH
KCEHOHa C
rejIneM;

k=1,7

Temnosoi
pacuer LIB/]
1apoBOU
TypOUHBI 15
JIBYXKOHTYPH
on
YTHIA3AIAOH
How III'Y Ha
0ase ra3oBoit

nmaporasoBas

I'TY -100
MBT

TIOCICOHAA

3000

00/MUH

K-110-
6,5
JIM3

31




TypOUHBI
I'T>-110
OAO
"CarypH" 1
IIPOCKTHPOBA
HUE OTHON
€ro CTyIleHeu

Tennosou
pacuer LIB/]
MapoBOH
TypOUHBI

mg I[IT'Y wa
b6aze ['TY-
1611,
npeaHa3zHaye
HOU JUIA
npusoja ['TIA
u
MPOEKTUPOBA
HHE OJTHOU
€ro CTyIeHeu

ImaporasoBast

I'TY -16,47
MBT

nepen
Kamepoi
CMeEIICHUS

3000

00/MUH

K-7,5-
6,4T
KT3

Temnosoi
pacuet LIBJ{
1apoOBOU
TypOUHBI
trmna K-1200-
6,8/25
(mporoTumn
JIM3) n
IIPOEKTHPOBa
HHUE OJHON
€ro CTylneHeu

napoTypOrH
Hast

1200 MBT

nepBast

25 1/c

K-1200-
6,8/25
JIM3

Temnooit
pacuer
CUJIOBOM
TypOUHBI
Ity
MOIITHOCTBIO
24,5 MBt
(mporoTum -
I'TY Tuna
SGT-600
(bupmbI
Siemens) u
MPOEKTHPOBA
HUE OJTHOU ee
CTyneHen

ra3oTypOuHH
ast

24,5 MBt

TOCJICOHAA

TB/] -
5600
00/MuH;
cUjIoBas
TypOuH
a-7700
00/MUH

SGT-
600

T'azoo0pa3
HOE
TOILJIUBO -
100%
METaH

Temaruka KII/KP:
TemoBoii pacueT oTceka Wil HUIUHAPA TYpOOMAIIIMHEI U TPOSKTUPOBAHKE OJTHOM U3 €€ CTyIeHen

KM-1. Co6mionenue rpaduka pinosanenns KII
Onucanue WKAaJIbl OeHUBAHUS
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Oyenxa: 5
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHka 5 («OTIMYHOY), €CITH 3aJIaHue TIOTYYCHO
B CPOK, MOJMKCAHO MPENOaBaTEeNIEM U CTYACHTOM, IIPUHATO CTYICHTOM K HCIIOTHCHHUIO.

Ouyenka: 4
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopouioy), €clid 3a1aHue MOTy4eHO
C ono3laHueM He OoJiee yeM Ha 1 Hellelto, OIICaHo MPEoIaBaTelIeM U CTYJACHTOM, IPUHSTO
CTYJIEHTOM K HCIIOJIHEHUIO.

Ouenxa: 3
Onucanue xapaxmepucmuxu evinoinenus shanus: OneHka 3 («yJI0BIECTBOPUTEIBHOY), €CITU
3aJlaHue TOJIYYCHO C 3aI03aHHeM 0oJjiee yeM Ha 2 HeJIesH, IMOAMMCAHO MPEIo/IaBaTeieM 1
CTYJIEHTOM, IIPUHATO CTYACHTOM K UCTIOJTHCHHIO.

KM-2. Ouenka BoinoJiHeHus pasaena KII
Onucanue MKAJbI OLCHUBAHHSA

Oyenka: 5
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka 5 («OTIIMIHOY), eCIH pa3zell caelaH
MOJIHOCTBIO BEPHO C OIO3/1aHueM He Ooliee yeM Ha 1 Hezenmo U He 0oiee YeM CO BTOPOU IOTBITKH.

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoanerus 3nanus: OueHka 4 («xopoIoy), ecim Ju0o B pacueTe
MPUCYTCTBYIOT OIIMOKH B 3aKJIFOUUTEIIBHBIX JEHCTBUAX, KOTOPBIC HE BIIHSIFOT HA MOCIEAYIONTHE
pacueThl B JaHHOM pa3jielie; MO0 HEBEPHO YKa3aHbl Pa3MEPHOCTH BEJTUYMH; JINOO pa3MEPHOCTH
BEJIMYMH HE yKa3aHbl; MO0 pa3zesn clenad MoJHOCTHI0 BEPHO C OIM03/IaHueM He Ooliee yem Ha 2
HeJIeNId U He 0oJiee YeM CO BTOPOHM IOIBITKH.

Oyenka: 3
Onucanue xapaxmepucmuixu evinoinenus snanus: OueHka 3 («yZ0BIETBOPUTEIBHOY), €CIIU Pa3ael
CJIEJIaH MOJHOCTHIO BEPHO C OMO3JaHHUEM OoJiee YeM Ha 2 HeJleH Win 0oJiee 4eM CO BTOPOi
MOTIBITKH.

KM-3. Ouenka BbinoJjiHenus pasaenaa KII
Onucanue mMKaIbl OLCHUBAHUS

Ouyenxa: 5
Onucanue xapaxmepucmuxu evinoinenus sHanus: OueHka 5 («OTIMYHOY), €CIH pa3fel caelaH
MOJTHOCTBIO BEPHO € OT03/1aHreM He Oosiee ueM Ha | Hezenmo 1 He 6oiee YeM CO BTOPOU MOTIBITKH.

Oyenka: 4
Onucanue xapaxmepucmuxu gvlnonnenus 3nanus: OueHka 4 («xopoloy), eciu Iu0o B pacyeTe
MPUCYTCTBYIOT OIMMUOKU B 3aKJIIOUUTENBHBIX IEHCTBUSX, KOTOPHIE HE BIUSIOT HA MOCIIEIYIOIINE
pacdeTsl B JaHHOM pas3Jielie; MO0 HEBEPHO YKa3aHbl pa3MEPHOCTH BEITUYHH; JTHO0 pa3MEepHOCTH
BEJIMYMH HE YKa3aHbl; TMOO0 pa3/ien c/ellaH MOJHOCThIO BEPHO C OTM03/1aHneM He Ooliee ueM Ha 2
HEJIeNTM ¥ He 0oJiee YeM CO BTOPOM TOIBITKH.

Oyenxka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka 3 («yJI0BICTBOPUTEIIBHOY), €CITU pa3iei
CZIeNlaH TIOJTHOCTBIO0 BEPHO C OMO3/aHueM OoJiee 4eM Ha 2 HeAeNu WK 0oJiee 4eM CO BTOPOi
MTOITBITKH.

KM-4. Ouenka BbinojiHenus pasaesaa KII
Onncaﬂne IHIKAJIbI OIICHUBAHUA

Ouyenka: 5
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka 5 («OTIIMIHOY), eCITH pa3zell clelaH

MMOJIHOCTBIO BEPHO C ONIO3AaHUEM HE Ooitee ueM Ha 1 HCACIIO U HE Oolree ueM co BTOpOI71 IIOIIBITKH.
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Oyenxa: 4
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa 4 («XopoIoy), eciiu 00 B pacyeTe
MPHUCYTCTBYIOT OIIMUOKH B 3aKJIFOUUTEBHBIX JEHCTBUSAX, KOTOPBIC HE BIHSIIOT HA MOCIEAYIONTNE
pacueTsl B JaHHOM pasJielie; MO0 HEBEPHO YKa3aHbl pa3MEPHOCTH BEJIUYHH; JTMO0 pa3MEepHOCTH
BEJIMYMH HE YKa3aHbl; JIMOO pa3/ieN c/ellaH MOJHOCTHI0 BEPHO C OMO3/IaHuEM He 0oJiee ueM Ha 2
HEJIeNIM ¥ He 0oJiee YeM CO BTOPOH MOIBITKH.

Oyenka: 3
Onucanue xapakmepucmuxu evinonnenust 3uanus: Ouenka 3 («yI0BIECTBOPUTEILHOY), €CIH Pa3ae
CJ/IeJIaH MOJHOCTHIO BEPHO C OMO3/IaHueM 0oJjiee YeM Ha 2 HeJelu Wik 0oJiee YeM CO BTOPOi
OTIBITKH.

KM-5. Onenka BbINnoJIHeHUsI M 0(popMIIeHHS YepTeka
Onucanue MKaJbI OEHHBAHUSA

Ouyenxa: 5
Onucanue xapakxmepucmuxu evinoneHus sHanusa: OueHka 5 («OTIMYHOY), €CIIH YePTEeXk BBITOIHEH
MTOJHOCTBHIO BEPHO B COOTBETCTBUU C JEHCTBYIOIIMMH CTaHAAPTAMU U UMEIOIIUMUCS B
TEXHUUYECKOH JINTEpaType TPAAUIUIMU C ONO3JaHHeM He Oosiee yeM Ha | Heneno u He OoJee yeM
CO BTOPOU MOMBITKH.

Oyenka: 4
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: Ouenka 4 («xopoloy), €ClIi YepPTexK caernaH
MIOJTHOCTHIO BEPHO B COOTBETCTBHH C JICHCTBYIOLIMMH CTaHIAPTAMH U UMCIOIIUMHUCS B
TEXHUYECKOH JINTEPAType TPATUIUSAMU C OMO3AaHUEM He Ooiee yeM Ha 2 HeJeu 1 He OoJiee 4yeM
CO BTOPOU TIOMBITKH.

Oyenka: 3
Onucanue xapakmepucmuku evinonnenus 3uanus: OueHka 3 («yI0BJIETBOPUTEIBHOY), €CIIH
YEepTEK ClIEIaH MOTHOCTHIO BEPHO B COOTBETCTBHH C JICHCTBYIOIIMMHU CTaHIAPTAMH U
UMEIOIMMUCS B TEXHUYECKOH JTUTepaType TpaJAuLusiMH ¢ ON0o37aHneM 0oJiee YeM Ha 2 HeJleNy WK
0oJj1ee YeM cO BTOPOM MOMBITKH.

KM-6. CoOmonenne rpadguxka spmosaHenuss KII m kadectBo odopmieHusi pacyerHo-
MOSICHUTEIbHOM 3aNIMCKH U Irpagu4YecKoro MmarepuaJia
Onucanue MKaJIbI ONCHNBAHUS

Ouyenxa: 5
Onucanue xapakmepucmuxu evinonnenus 3uanus: Onenka 5 («oTau4Ho»), eciu PII3 BeimonHena
MIOJIHOCTHIO B COOTBETCTBUH C 33JJaHEM U 0(pOPMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU, UMEET
4ETKOE ITOCTPOEHHUE, JIOTHUECKYIO MOCIIEI0BATEIILHOCTD U3JI0KEHHSI MaTepHala.

Ouyenka: 4
Onucanue xapakmepucmuxu evinonnenus 3uanus: Onenka 4 («xoporo»), eciau PI13 BoimonHeHa B
COOTBETCTBUHU C 3a/laHiEeM U 0(hopmIIeHa B COOTBETCTBHH C TPeOOBAaHUSMU, OJHAKO UMEET
OTJIENIbHBIE OTKJIOHEHHS 1 HETOYHOCTHU B IIOCTPOEHUH, JIOTHYECKOM MTOCIIEN0BATEIBHOCTU
U3JI0’KEHUS MaTepuana.

Oyenxka: 3
Onucanue xapakmepucmuxu evlnoinenus 3nanus: OueHka 3 («yI0BIECTBOPUTEIbHOY), eciu PI13
BBHITIOJTHEHA B COOTBETCTBUU C 3aJaHHEM U 0(pOPMIICHA B COOTBETCTBUH C TPEOOBAHUSMU, OJTHAKO
MMeEET OT/IeJIbHBIE OTKJIOHCHUSI U HAPYIICHUSI B JIOTHYECKOM HM3JI0’KEHUSI MaTepurara.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

3K3AMEHAIIMOHHBIA BIIET NeXX Ymeeporcoaro
Kadenpa IlapoBbIX 1 ra3oBbIX TYpOUH 3as. kadenpoii
M>BHU Hucuunnuna «JlonactHele
MAILIHBD)
Hucturytr 9 aMU 20XXr.

1. KoHCTpyKUus ¥ IPUHIIMIT ASHCTBHS CTYIIEHH OCEBOM TypOOMAaIINHEL.

2. Bayrpennunii otHocutenbhblid KIT[[ TypOuHHOM cTyneHu. JomomHUTENbHBIE TIOTEPH SHEPTHH.

3. 3agaua.

OnpenenuTs CTENEHb PEAKTUBHOCTU U OTHOCUTENBHBIN Jonatounblii KIIJ] mo 3agaHnHbIM
TPEyroJibHUKaM CKOpocTei oguHouHol crynenu. Koaddumumentst ckopoctu ¢=0,96, y=0,94. CpaBHuUTH
OTHOUICHUE U/ch C ONTUMAIILHBIM 3HAYCHUEM U CHIENIaTh BHIBOJBI.

L3 —~ 811
3 ’\@'} e

707 170,7

IIpoueaypa npoBenenust

DK3aMeH TpPOBOIUTCA B YCTHOW (opme 1o OwieraM COINIaCHO MporpaMme SK3aMeHa.
DK3aMEHAIMOHHBIN OMJIET BKIIIOYAET JIBA TEOPETHYECKUX BOIIPOCA U MPAKTHUYECKYIO 3a1ady. Bpems
Ha MOATOTOBKY - He 6osee 60 muH. Bpems onpoca - He 6onee 30 MuH. [l pemeHus mpakTHYECKOn
3aJ1a4ui MOTYT TPEJIOCTABISATHCS CIIPABOYHBIC JAHHBIE TETUIOPU3MUECKUX CBOMCTB BOJIBI U BOJISTHOTO
napa Ha OCHOBe cnpaBouyHHuKa A.A. Anekcanapos, b.A. I'puropees. — M. : U3n-Bo MOH, 1999 . —
168 c. - ISBN 5-7046-0397-1 u h,s-agmarpamma aist BoastHOTO mapa (1mo cripaBouyHuKy "Ta0imirbt
TETIO(PU3NYECKUX CBOMCTB BOJIBI U BOJSHOIO napa').

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnss/Muankarop: UJI-1nk-1 JleMoHCTpupyeT 3HaHME 3aKOHOMEPHOCTEHN IPOLIECCOB,
OPOUCXOJAIINX B 00BEKTaX NPOPecCHOHATBHOMN EATETbHOCTH

Bonpocsl, 3aganus
1.IIpumepbl TEOPETUYECKUX BOIIPOCOB:
1. Pacuyer TedyeHus B COIUIOBOI pelIeTKe MPOTOYHOM YacTH TYpOUHBI.
Pacuer Teuenus B paboueil penieTke MpoTOYHON YaCTH TypOUHBI.
TpeyronbHUKM cKOopocTel TYpOUHHOM CTyNEeHH.
Onpenenenne CKOPOCTEN B XapaKTEPHBIX CEUEHUSAX CTYIECHH.
[Ipomecc pacmupenus napa B TypOuHHOM cTyneHu. CTeeHb peaKTUBHOCTH.
Omnpenenenne BBICOTHI COIUIOBOM PEIIETKH.
Omnpenenenre BbICOTHI pabodell pemeTKy.
Ycunus, necTByomue Ha pabo4yne JONaTKH.
MomHoCTh cTyneHu. Y ienbHas padoTa Ha pabodyuXx JIomaTKax.
10 Pacnionaraemast sHeprus TypOuHHOM cTynenu. [ToTepu ¢ BEIXOHOM CKOPOCTHIO.
KoaddurmenT ncnonb3oBaHus BEIXOIHON CKOPOCTH.

©CoNoORWN
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11. OtHocurenbHbIM Nonatounbiii KIT/I.

12. OntumanpHOE 3HaUYCHHE u/ch. JlnarpaMma rnotepsb B TypOMHHOM CTYIICHH.

13. YpaBHEHHE pauaTbHOTO PABHOBECHSI.

14. TemnnoBoii mporiecc B MHOTOCTYIIeHYaTol napoBoi Typoune. Koadduiment Bo3Bpara
TEIUIOTHI.

2. Komnerenuust/Mugukarop: NJ-2nk-1 JleMoHCcTpupyeT 3HaHHUE KOHCTPYKIIMH M IIPUHITATIA
paboThl 00BEKTOB MPOGECCHOHATHHON ACSITEILHOCTH

Bomnpocel, 3axanus
1.IlpumMepsl TEOPETUUECKUX BOIPOCOB:
1. KoHCTpyKuMs ¥ MPUHIIMI ISHCTBHS CTYIIEHU OCEBOM TypOOMAIIIUHBI.
2. PeaxkTHBHBIC U aKTUBHBIE TYpOMHHBIEC CTYIICHH.
3. TapumanpHbiii moaBoa napa. KOHCTpYKIHS CTYIIEHH ¢ MapIidaIbHBIM ITOIBOOM I1apa.

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.X
OTBETHI:

XX
Bepnpiit otBeT: XXX

3. Komnerenuusi/Muaukarop: M/1-3nk-1 BrinonHseT KOMIUIEKC pacueToOB 3JIEMEHTOB 0OBEKTOB
PO EeCCHOHAIBHON e TEIHHOCTH

Bonpocel, 3a1anns
1.IIpumepbl TEOpETUYECKUX BOIIPOCOB:

1. TennoBoii pacuer TYpOMHHOM CTYIEHH, ONPEeIeHne OTHOCUTENbHOTOo JonatoyHoro KI1J]

u Morraocti NU.
2.IIpumepbl MpaKTUYECKUX 3a/1a4:
3amaua Ne 1

[TocTpouTh TPEYroJbHUKN CKOPOCTEH U ONPEETUTh YIENbHYI0 paboTy TYpOMHHOM CTYTIEHHU.

Huametp crynenn d1=0d2=0,91 m, yactroTa BpamieHust N=50 1/c, MpoeKInuu aOCOTFOTHBIX
CKOpOCTeil Ha HampaBlieHUue ocu TypOuHsI ¢la=c2a=0,6xu; yrisl al=14° u a2=mu/2.

3agaua Ne 2

Paccuntarh 1 HOCTPOUTH TPEYTOJIBHUKH CKOPOCTEN NEPBO CTYIIEHU OTCEKa, €CJIM U3BECTHO:

ul=u2=u=250 m/c;

cl=c2;

cla=c2a=0,3xu;

al=15°%;

koadpurments! ckopoct ¢=0,975, w=0,943,;

KHHETHUYECKasi YHEPTUS BBIXOTHONW CKOPOCTH UCIIOIB3YETCS TTOJTHOCTHIO B CIICTYIOIIECH
CTYIECHH.

Paccunrtats okpyxHOe ycuimue Ru, eciu pacxon mapa depe3 crynenb G=150 xr/c.

3agaya Ne 3

[TocTpouTh TPEYroJIbHUKU CKOPOCTEH, ONPEAEIIUTh YACTbHYIO Pa0OTy CTYIEHH U OKPY>KHOE
yemme. OkpyxHbIe cKopocTH U1=u2=0,5%c/u=150 M/c, OTHOCUTEIILHbIC CKOPOCTH PaBHEI,
MPOEKIMH a0COIIOTHBIX CKOPOCTEH Ha HaIpaBJIeHUE OCU TYpPOMHBI PaBHBI, YTOJI BBIX0/1A
MOTOKA U3 COIJIOBOM permeTku al=15°.

KakoBa MoIHOCTb, pa3BUBaeMasi MapoM, Ha JIonaTkax, eciu pacxo] padouero teiaa G=300
Kr/c?
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3amaua Ne 4

Onpenenutb CTENEHb PEAKTUBHOCTH M OTHOCUTENbHBIN jJonaTounblid KITJ o 3aganabiM
TPEYroJbHUKaM CKOpocTel oauHoYHO cTyneHu. Koaddunuentsr ckopoctu ¢=0,96, w=0,94.
CpaBHHUTH OTHOIICHHE 1/C¢h C ONTUMATILHBIM 3HAYEHUEM U C/ICJIaTh BHIBOIBI.

L3 = 814
31 \@?’ i

01 170,7

3amaua Ne 5

[TocTpouTh TPEYTONBHUKU CKOPOCTEH, OMPEACIUTh YACIbHYIO Pa0OTY CTYIIEHU U OKPYKHOE
ycunue. OKpyKHbIE CKopocTd U1=U2=167 M/c, abcoIroTHasi CKOPOCTh BBIX0/1a U3 pabovei
pemeTku c2=c2a, NpOeKINH a0CONIOTHBIX CKOPOCTEW Ha HAIIPaBICHHE OCHU TYpOUHBI
cla=c2a=0,32XU2, yroJ BbIX0J1a MOTOKA U3 cOIUIOBOM pemeTku a.1=11°. KakoBa MOIIHOCTB,
pasBUBaeMas mapom, Ha JIoNaTKax, eciiu pacxo padbouero tena G=80 kr/c?

4. Komnerennusi/Unaukarop: N/I-4nk-1 PazpabaTeiBaeT KOHCTPYKIUIO OT/IEIBHBIX 3JIEMEHTOB
00BEKTOB MPOPECCHOHATBHON ACSITEITLHOCTH

Bonpocel, 3a1anns
1.IIpumepbl TEOpETUYECKUX BOIIPOCOB:
1. TypOuHHBIE pEIIETKH.
2. Knaccugukamus noreps B TYpOMHHOM permeTKe.
3.  DKcnepuMEeHTabHOE OIpeIesIeHUe TOTEPh SHEPIUU B PELIETKE.
4. Omnpexenenue pacxoja napa yepe3 pemeTKy ¢ Cy>KMBAIOIUMKCS KaHajJaMu TIPU
U3MEHEHMH Tepenasia 1aBieHus.
5. Pacmmpenue napa B KOCOM cpe3e pelIeTKH.
6. BbI00Op comIoBbIX U pabounX penieTok mno «ATtiacy» npoduieit MOU.
7. IlpodumupoBaHue JONATOYHOTO anmapaTa TypOUHBL.
2.1. Buytpennuit orHocuTensHblid KITJ[ TypOuHHOM cTyneHu. JlononHuTensHble MOTEpU
SHEPIHH.
Omnpenenenne NoTeps OT TPEHUS AMCKA.
[ToTepu, cBsi3aHHBIE ¢ TapLMaIbHBIM IOJIBOJOM Mapa.
OnTuMmalbHas CTENEHb MAPIUAIBHOCTH.
Pacuer notepsp ot yreuek yepes quadparMeHHOE YIJIOTHEHHUE.
Pacuer noteps OT yTeuek yepe3 HaJO0aHIa)KHOE YIUIOTHEHHUE.
. [loTtepu ot BnaxkxHocTH. MeTO1bl YMEHBIIIEHUS TOTEPh OT BIaXXHOCTH. Cenaparus Biaru B
TypOuHe.
8. JononuurensHbie motepu. [Ipoiecc B h,S-auarpaMmme ¢ y4eToM JTOMOTHUTEIBHBIX OTEPH.

Nogakown

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.X
OtBeThI:
XX

BepHsiit otBeT: XXX

5. Komnerenuust/Muaukarop: M/1-6nk-1 [lpuarMaeT 060CHOBaHHBIE TEXHUYECKUE PEIICHUS TIPH
POEKTHUPOBAHUU 00bEKTa MPO(PECCHOHANBHOM I TETbHOCTH

Bonpocsl, 3aganus
1.ITpumepbl TEOPETUUECKUX BOTIPOCOB:
1. Bnusuue xo3duimenta u/c¢ Ha oTHocuTeNnbHbIN Jonatounbiii KITJ[ akTuBHO cTyneHu.
2. Bnuszue ko3 durnmenta u/c¢h Ha orHocuTenbHbIN onatounslit KI1J[ peakTuBHOM
CTYTICHH.
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3. Buusaue yrcna 000pOTOB HA ONITUMATBHBIN TEIUIONEpEnaa TYyPOMHHON CTYIEHH.
4. BnusHHE cCpeaHETo AuaMeTpa Ha ONTUMAJIBHBIN Teruionepenaa TYypOUHHON CTYTICHH.
5. BrusHue cTeneHH peaKTUBHOCTH Ha ONTUMAIIBHBIN TeIJIonepenal TypOMHHON CTYTICHH.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.X
OTBeTHI:
XX
Bepnsiit orBeT: XXX

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Onucanue xapakxmepucmuku 6bINOJIHeHUsl 3HAHUA: BbICTABIISAETCS, €CIU PABUIBHO BBIIIOJIHEHO
IIPAKTUYECKOE 3a/1aHu€e U IIPU OTBETE Ha BOIPOCHI HK3aMEHAIIMOHHOT O OMjleTa 1 Ha
JOTIOJTHUTEIIBHBIE BOIPOCH! 00YJaIOLINIiCS MOKa3all, 4TO BIaeeT MaTepUAIOM N3YIEHHON
JUCLUIUIMHBL, CBOOOTHO IPUMEHSIET CBOU 3HAHUS JUI O0BSICHEHUS Pa3IMYHBIX [TPOLIECCOB U
SBJICHUM WIN PELICHUS 3a1a4.

Oyenka: 4
Onucarnue xapakxmepucmuxu 6bINOJIHeHUS 3HAHUSL: BBICTABIISETCS, €CITU MPABHILHO BBIITOJHEHO
MPAKTUYECKOE 3a/IaHUE WM B HEM JIOMYIIEHO He 0oJiee OJIHOM OMMOKH, KOTOpasi ObLia
CaMOCTOSITEIILHO MCIIPABJICHA 00YJAIOIIUMCS, ¥ TIPH OTBETE HA BOIPOCHI 3K3aMEHAITMOHHOTO
OuJieTa u Ha JOMOJHHUTEIBHBIC BOMPOCHI O0YYAIONIHIACS JONYCKAST HErpyObie OIUOKH.

Oyenka: 3
Onucanue Xxapakmepucmukiy 6bINOJHEHUs 3HAHU: BBICTABIIIETCS, €CIIA B BBIITOJIHECHHOM
NPaKTUYECKOM 3a/IaHUH JOMYIICHBI TPYObIC OINOKH, KOTOPBIE 3aTEM UCIPABIICHbI 00 yJarOIIIUMCS
[PY YY9aCTHUHU 9K3aMeHATOpa WK TPAKTHYECKOE 3aaHUe HE BBIMOJHEHO B MIOJIHOM 00beMe, HO
00y4aroIuiicss CMOT JIOBECTH PEILICHHE 0 KOHIIA MPH YYaCTHH dK3aMeHATopa, ¥ B OTBETaX Ha
BOTMPOCHI K3aMEHAIIMOHHOTO OMJIeTa JIOMYIIEHBI OITHOKH.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MDW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

8 cemecTp
dopmMa NPpOMeKYTOUHOI aTTecTallMu: DK3aMeH

IIpumep Onnera

3K3AMEHAIIMOHHBINA BAJIET Noe XX Ymeepowcoaro

3aB.kadenpoii
MU Kadgenpa IlapoBsIx 1 razoBbsix TypOuH

Jucuumnnmna «JlonacTHbie
TypOOMAaITTIHBDY

HuctutyT 9HMU 20XXT.

1. [IpenenbpHast MOIITHOCTh OTHOIIOTOYHON KOHJIEHCAIIMOHHON TYpOUHBI.

2. 'mybuna u 3¢ exkTuBHOCTD oxaxkaeHus. OIeHKa pacXo/ia OXJIAXIAOIIET0 BO3IyXa. .

3. 3agaua:

OrnpeieNTuTh pa3Mepbl COILIOBO PEIICTKH CTYIEHH ra30Boii Typounbl: p0=1,25 MIla, "t0=870°C,
al>¢=23°, p=0,35, n=70 1/c, p2/'p0=0,65, G=270 kr/c.
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XapaKTepHCTHKH rasa:

Re=290 JIx/(xkrxK);

cpe=1140 Tx/(xkrxK).

Henocraromummu aj1st pacyera BeIMYHMHAMHU 3a/1aThCSl CAMOCTOSTEIIBHO.
OrnpeienuTh JaBieHue plKkop, ecin 3aKpyTKa CTYIICHU CU XI'=Const.

IIpouenypa npoBeaenust

DK3aMeH TMpOBOJUTCS B YCTHOM @Qopme 1o OuieraMm COMNIACHO MpOrpaMMe 3K3aMeHa.
DK3aMEeHaIMOHHBINA OUJIET BKIIIOYAET JIBa TEOPETUUYECKUX BOIIPOCA M MPAKTUYECKYIO 3a1auy. Bpems
Ha MOATOTOBKY - He 6osee 60 muH. Bpems omnpoca - He 6omee 30 muH. [ penieHus NpakTHIeCKOM
3a/1a4l MOT'YT IIPEIOCTABIISATLCS CIIPABOYHBIC JAHHBIE TEIIIO(PU3NICCKIX CBOMCTB BOJIBI U BOASHOTO
napa Ha ocHoOBe cnpaBoyHuKa A.A. Anekcanapos, b.A. I'puropeeB. — M. : U3n-so MOU, 1999 . —
168 c. - ISBN 5-7046-0397-1 u h,s-muarpamma mjis BojsiHOro mapa (1o crnpaBodHuKY "Tabmuiisl
Ter10(U3NYeCKUX CBOMCTB BOBI U BOJISHOTO mapa').

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CB0eHUA OUCUUNTUHDL

1. Komnerenmust/Uuaukarop: MJI-1nk-1 JleMoHcTpupyeT 3HaHNE 3aKOHOMEPHOCTEN MPOIIECCOB,
MPOUCXOSAIINX B 00BEKTaX MPOo(hecCHOHANBHOMN e TEIbHOCTH

Bonpocsl, 3aganus
1.1. Csxarue pabouero Teia B KOMIIpeccope.
2. TpeyroiabHHKH CKOPOCTEH CTYIIEHU KOMITpECCopa.
3. Pabouwii mporiece B CTyneHH KoMmiipeccopa B h,S-auarpamme.
4. CreneHb peakKTUBHOCTH CTYIIEHU KOMIIPECCOpa.
5. MHorocTymneHuaTsii 0CEBON KOMIIpeccop, mporecc B h,S-auarpamMMe, Ha3HAYCHHE
MIOBOPOTHOT'O HAIIPABIISIONIETO arlapara.
6. TIlporecc B h,S-auarpamMmme IBHKEHHS paboOUYero Tejia B BHIXJIOMHOM MaTpyoOKe ra30Boi
TypOHUHBI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.X
OtBeTsI:
XX

Bepnsiit otBeT: XXX

2. Komnerennusi/Mnaukarop: U/1-2nk-1 [leMoHCTpHpYyeT 3HAHHE KOHCTPYKIIUU U TIPUHITATIA
paboThl 00BEKTOB MPOGhECCHOHATBHON JeSTENbHOCTH

Bomnpocsl, 3aganus
1.1. KoHCTpyKIUM NPOTOYHON YaCTH MHOTOCTYTIEHYATOW TypOUHBI.
2. JIByxBeHeuHbIe cTyneHH. KOHCTpYyKIWs, Ha3HAYCHNE, OCHOBHI pacyeta. TpeyroinbHUKH
CKOpOCTEH [JIsl ABYXBEHEYHOU CTYIICHHU.
OcepaaunanbHble TypOUHHBIE CTYTIEHU.
buporaTtuBHble TypOUHHBIE CTYNEeHU. KOHCTPYKIUS U TPEyTrOJbHUKU CKOPOCTEH.
KoHcTpykips MOBOPOTHOIO HANPABIIAIOIIETO alnapara.
KoHncTpyknuus ctynenn komnpeccopa. OCHOBHBIE T€OMETPUUECKHE NTAPaMETPHI.
KoHcTpyKIus 0ceBOro KoMIpeccopa.
KoHcTpyKIIns BBIXJIOMHOTO MaTpyOka KoMIpeccopa.
KoHcTpykiius BbIXJIOMHOTO naTpyoka.

©COoN AW
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.X
OTtBeThI:

XX
Bepnsiii otBeT: XXX

3. Komnerenuusi/Unaukarop: N/I-3nk-1 BeIonHAET KOMIIJIEKC pacueTOB 3JIEMEHTOB OOBEKTOB
po(hecCHOHATTLHOM e TEIbHOCTH

Bomnpocel, 3axanus
1.1. TemoBo# pacueT CTyNEHU KOMIIPECCOpa, ONPeIeICHUE OTHOCUTEIBLHOTO JIONATOYHOTO
KII u momraocTu Nu.
2. OcobeHHOCTH pacyeTa OXJIaKJaeMbIX CTYIICHEH.
2.ITpuMepbl TpakTUYECKUX 3a7a4:
3apaua Ne 1
OneHuTh MaKCUMAIIbHYIO MOIITHOCTH N3, Ha KOTOPYIO MOXKET OBITh CIIPOEKTHPOBAHA
IBYXIIWIHHAPOBas TypOuHa ¢ neyxmnotodnsiM [{H/I. [Tapamerpsr mapa nepen crynenso p0=9
MllIa, t0=500°C; naBnenue B koHneHcarope pk=>5 klla; yacrora Bpamenus n=50 1/c . 13
YCIIOBHI IPOYHOCTH MPHUHSTO, YTO OKPYXKHAst CKOPOCTh Ha cpenHeM auamerpe U=340 m/c;
otHomrenue dz/1z=3. Tlotepst ¢ BEIXOHOM CKOPOCThIO B mocieaneit crynenu AHe.c=30 kJ[x/kr.
Otrocurensubiil BHyTpeHHnid KI1/1 npotounoit wactu Typounst #0i=0,84; n1m=0,99; 1732=0,99.
[TpuHSTO, 4YTO MOIIHOCTH TYPOUHBI, paboTaroIIel ¢ BKIIOYCHHONW PereHepaTUBHOM CUCTEMOM
Ha 25% 0o0JpIIe MOIIHOCTH TYPOHHBI IPH paboTe 6€3 pereHepaTHBHBIX 0TOOPOB MPU YCIOBUU
OJIMHAKOBOT'O MPOIMYCKa Mapa B KOHJEHCATOP.

3agauya Ne 2

OnpeneuTh MOTEPIO C BBIXOAHOM CKOPOCTBIO ISl TypOUHBI, uMeromei 12(2)=215 mm,
d2(z)=1,30 m, p2(z)= 0,05 6ap, crenens BiaxkHoctH y2(z)=0,1, pacxos napa B KOHIECHCATOP
G=06,2 kr/c, IpUHATH s BIakHoro napa k=1,135 u ouenuts grciao Maxa. (HeoOxoaumbeiMu
JUIS pacdera JIOTIOJTHUTEIbHBIMU BEIMYMHAMH 3a/1aThCSI CAMOCTOSITEIIHHO).

3amaua Ne 3

Onpenenuth pa3Mepsl COIJIOBON PEMIETKU CTYIIEHU Ta30Bol TypOuHbl: p0=1,25 Mlla,
't0=870°C, ala¢h=23°, p=0,35, n=70 1/c, p2/ p0=0,65, G=270 kr/c.

XapaKkTepUCTHUKY Ta3a:

Re=290 Ix/(xkrxK);

cpe=1140 JIx/(xrxK).

Henocratomumu 715 pacyera BeIHUMHAME 337aThCsl CAMOCTOSATEIHHO.

Omnpenenuth naBieHue plkop, €CIH 3aKpyTKa CTYNIEHH cu X = CONSt.

3agaua Ne 4

[{unuHIp BBICOKOTO JIaBJICHHS MMAPOBOW TYpOMHBI CIIPOSKTUPOBAH C YUCIIOM CTYIEHEH
JaBJICHUA =1 1 YKa)KI/ITe BO3MOXXHBIC IIyThu 1 IIOCJICACTBUS Kap)II/IHaJ'IBHOFO YMGHI)IHCHI/ISI
qricna cryneHei (o z=6). Yactora BpaieHus: U 00U TeTUIonepenas CTyIeHe OCTaroTCs
HCU3MCHHBIMU.

3agaua Ne 5

Paccuntarh 1 ©300pa3uTh TPEYTOJIBHUKH CKOPOCTEN CTYIIEHH 0CEBOTO KOMIIpeccopa, ecliu
cl=w2;

cla=C2a,

clu=120 m/c;

ul=u2=320 m/c;
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al=50°.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.X
OTBeTHI:
XX
Bepnsiit orBeT: XXX

4. Komnerenuust/Muauxarop: M/1-4nk-1 PazpabarbiBaeT KOHCTPYKLHUIO OTJCIBHBIX 3JIEMEHTOB
00BEKTOB IPOPECCUOHATBHON e TETbHOCTH

Bomnpocel, 3axanus
1.1. KomrmpeccopHbie pemeTKH.
2. Kiaccudukanus moreps B KOMIPECCOPHOU pEIIeTKE.
3. IIpodunupoBanue J0MaTOYHOrO anmapaTa KOMIIpeccopa.
4. Kosdpdumment nmomHbix motepb. OnpenescHne JaBICHUS 32 BBIXJIOMHBIM aTpyOKoM
KoMIIpeccopa. BiusHue reoMeTpuueckux napaMeTpos.
4. Kiaccudukamus pa3IuIHBIX CUCTEM OXJIAKICHHUS, JOTIOJHUTEIbHBIC TIOTEPH, CBSI3aHHBIC C
OXJIQXKJICHUEM U OIICHKA KOI(PPUIIMEHTOB CKOPOCTH B PEIIETKAX.

MartepuaJbl 1Jis1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.X
OTBeTHI:
XX
Bepnsiit otBeT: XXX

5. Komnerennusi/Mngukarop: U1-5nk-1 JleMoHCcTprpyeT MOHUMaHKUE BIUSHUS YCIOBUA paObOTHI
00BekTa Mpo(heCCUOHATILHOM NeATEIbHOCTH Ha IPUHUMAEMBbIC KOHCTPYKIIMOHHBIC PEIICHHS

Bomnpocel, 3axanus
1.1. TIpenenbHas MOUTHOCTH OJJHONOTOYHOM KOH/IEHCAIIMOHHON TYpOUHBI.
2. OceBble ycuIus B TYpOUHHOM CTyNeHU. MeToAbl YMEHBIICHHUS OCEBbIX YCUITHH.
3. BwIOOp YacTOTHI BpallleHUs YHCIIa BAJIOB U IIHJIUHAPOB TYPOUHBI.
4. PacnpeneneHue TEMIONEPENaI0B MEXKY CTYICHIMHI TYpOUHBI U ONITUMU3ALINS TPYIIIIBI
CTyIICHEM.
5. TlpoexTupoBanue cTyneHei 00NbIIoi BEepHOCTH U MPOPUIUPOBAHKE I HUX JIOMATOK.
6. MHuorocryneHuaThIil 0CEBOM KOMITpeccop, mpoiiecce B h,S-auarpamme, OIieHKa THITA
CTYIICHHU.
7.  OcoOeHHOCTH OMpE/IETICHHS YHCIIa CTYIICHEH U paclpeesICHHs] TeTUIONEPEnaaoB 1Mo
CTYIIEHSIM OXJIAXKIAeMBIX TYpPOUH.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.X
OTBeETHI:

XX
Bepnsiit otBeT: XXX

6. Komnerennusi/Muaukarop: NJ/1-6mk-1 [Ipuarumaer 000CHOBaHHbBIE TEXHUYECKHE PEIICHUS TIPH
MIPOCKTUPOBAHUH 00BEKTA MPOPECCUOHATHHOU IEATETLHOCTH

Bomnpocel, 3axanus
1.1. BnwusiHUE CTENEHH PEaKTUBHOCTH Ha TPEYTOJBHUKH CKOPOCTEH 1 mpoiecce B N,s-
Juarpamme.
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2. T'mybuna u a¢pexkTuBHOCT OXJaxaeHU. OIEHKa pacXxoa OXJIaXKAAIOLIEro BO3yXa.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.X
OTBeTHI:
XX

Bepnsiit orBeT: XXX
II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Onucanue xapakxmepucmuku bINOJIHeHUsl 3HAHUA: BbICTABIISETCS, €CIU PABUIBLHO BBIIIOJIHEHO
IIPAKTUYECKOE 3a/IlaHU€e U IIPU OTBETE Ha BOIIPOCHI AK3aMEHALIMOHHOT0 OuiieTa U Ha
JOTIOJTHUTEIIbHBIE BOIPOCH! 00YYaIOLINIiCS MTOKa3all, YTO BIaJeeT MaTepHaIOM N3Y4EeHHON
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHMS U1 OOBSICHEHUS pa3IMYHbIX IIPOLECCOB U
SBJICHUM WIN PELICHUS 3a1a4.

Oyenka: 4
Onucanue xapakxmepucmuxu 6bINOJIHeHUs 3HAHUSL: BBICTABIISETCS, €CIIU MPABWILHO BBIITOJIHEHO
MPAKTUYECKOE 3a/IaHUE WM B HEM JIOMYIEHO He 0oJiee OJIHOM OMMOKH, KOTOpasi ObLia
CaMOCTOSITEIILHO MCIIPABJICHA 00YJArOIIUMCS, ¥ TIPYU OTBETE HA BOTPOCHI IK3aMEHAIIMOHHOTO
OuJieTa U Ha JONOJHHUTEIBHBIC BOIPOCHI O0YUYAIOIIHIACS JOIYCKAET HErpyObie ONIHOKH.

Oyenka: 3
Onucanue Xxapakmepucmuky 6bINOJHEHUs 3HAHU: BBICTABIIIETCS, €CIIA B BBIITOJIHECHHOM
NPaKTUYECKOM 3a/IaHUH JOIYIICHBI TPYObIe OIMOKH, KOTOPBIE 3aTEM HUCIPABICHBI 00yYatOIMCS
[PY YY9aCTHH 9K3aMEHATOpa WK MPAKTHYECKOE 3a[aH1e HE BBIMIOJIHEHO B MTOJHOM 00beMe, HO
00yJaroIUiCcs CMOT JIOBECTH PEIICHHE 10 KOHIIA PH YYaCTHH dK3aMEHATOpa, ¥ B OTBETaxX Ha
BOIPOCHI K3aMEHAIIMOHHOTO OWJIETa AOMYIIEHBI OIHOKH.

1I1. Ilpasuna évicmasnenus umo2080i OUEeHKU no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

8 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

Ha 3amure KypcoBoro npoekra o0y4aromemycs 3aIaloTCsl TCOPETUIECKHE M IPAKTUIECKHE
BOIIPOCHI 10 MIPE/ICTABICHHON PacyeTHO-IIOSICHUTEIBHOM 3aMUCKe U rpaduueckoMy MaTepuainy.
Bpewmst onpoca - e 6osiee 30 MuH.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Onucanue xapakxmepucmuku 6blNOJIHeHUs] 3HAHUSL: BBICTABIISACTCS, €CJIM Ha BCE BOIIPOCHI JaHbI
MIPAaBUJIbHBIC OTBETHI, 0€3 HEJIOUETOB.

Oyenka: 4
Onucanue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUsL: BBICTABIISIETCS, €CIIM HAa BCE BOIIPOCHI JaHBI
OTBETHI, IIPH 3TOM CYMMApPHO JIOMYILEHO He 00Jiee IBYX OIIMOOK.

Oyenka: 3
Onucanue Xxapaxmepucmuku 6bINOJHEHUs. 3HAHUsL: BHICTABIIIETCS, €CJIM HE MEHEE YeM Ha MOJIOBUHY
BOIIPOCOB JIaHbI IIPABUIIBHBIC OTBETHI JIMOO MPH OTBETE YACTO JOMYCKAIHUCH ONIHOKH.

1I1. Ilpasuna évicmasnenun umo2060i OUEeHKU no Kypcy

OrneHka 3a KypCOBOWM MPOEKT ompeaensieTcss B coorBeTcTBUU ¢ [lonokeHnmeM o OalibHO-
peiTuHroBoi cucreme i ctyaeHtoB HUY «M3OW».
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