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1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS B
npouecce ocsoenust OITOII

B  pesynbrare

HN3y4CHUA

TUCHAIIINHBI

«Hacochl,

BCHTUJIATOPHI,

KOMIIPECCOPHI B CHCTEMaXx TETUIOTa30CHAOKEHUS U BEHTHISAIMN» 00ydaromuecs, B
COOTBETCTBUH  C
CTpouTEeNbCTBO, YTBEPKIACHHOTO TIpUKa3oM MUHHUCTEPCTBA 00pa30BaHUs M HAYKU
P® ot 31.05.2017 r. Ne 481, hopmupytot cieayromnre KOMIETEHIIMY, YKa3aHHbIC B
Tabnure 1.

or'oC  BO

10  HaIIpaBJICHHUIO

IIOATOTOBKH

08.03.01

Tabauua 1

(I)OpMI/IIJOBaHI/Ie KOMIIETEHI[UH B npoumecce U3y4eHust TUCHUIJINHBI

«Hacocu, BCHTUJIATOPBI, KOMIIPECCOPHI B CUCTEMAX TENJI0ra30CHA0KEeHHsI 1 BCHTUJIAIIUID)

Komnerenus HNuaaukatopsl Oramnsl Bunpt 3aaatuii | OnieHOYHBIC CPEeICTBA
Kon HaumenoBanue JIOCTHXKCHHS (hopmupOBaHUs JUIS JUTSL OLICHKH YPOBHSI
KOMIIETEHIINH) KOMIICTEHIIUU B ¢dopmupoBaHu | cHOPMUPOBAHHOCTH
IIPOLIECCE OCBOCHUS st KOMITETCHIIMH
OI1OII (rox) KOMITETCHIINU
1 2 3 4 5 6

IIK-12 | mogrorasmusar | [1K-12.6 — 3 JIEKILIMH, YCTHBII OTYET 0
b IPOEKTHYIO U | yuer nmabopaTopHeie | 1a00paTOPHBIM
padoyio TpeGoBani npakTiecie | npairiseeKi
AOKYMEITTAIIHIO HOPMaTHBHO- S:HHTI/IH SfHﬂI/ITHﬂM TTOKJIaT
10 OTACIBHBIM N ’ ’ .
SIIEMCHTAM I TEXHUYECKOU caM00T60;{Tem> H06caMOCT0$ITeJ'ILHOI/I
y3aM cHeTeM JOKYMeHTaLH Has pabora pabore.
BHYTPEHHETO U Opu
TEIJIOCHA0KEHH | MPOEKTUPOBA
s, OTOILICHHS, HUU
BCHTUIISIIHH, BHYTPEHHHX
KOHJIUIITUOHUPO

WHKEHEPHBIX

BaHUs BO3yXa,
BO3/YILIHOTO cneTem
OTOILICHHS, CO3/1aHus U
IIPOTHBOIABIMHO | OOeCTieueHHs
¥ BCHTWSIMA | MEKPOKJIAMAT

a IIOMEIEHU N

IK-12.7 —
MOJTrOTOBKA
MIPOEKTOB 1O
OTACIBHBIM
y3JIaM 1
3JIEMEHTaM,
T10 TIJIaHaM B
npodusam
MHKEHEPHBIX
CHUCTEM
3JIaHUN.




[Ipumeuanue:

Komnerennus [1K-12 — Taxke hopMupyeTcsi B X0/Ie OCBOSHUS JUCHUILINH:

«KOHI[I/IHHOHI/IpOBaHI/IG 141 XOJIO,ZIOCH36}K€HI/IG», «OTOHJ’ICHHC», «BCHTI/IHSIHI/IH»,
«XOJ’IOI[I/IJII)HBK? MalllTMHBI, ((TCOpeTquCKHG OCHOBBI CO3JaHUS MUKPOKIIMMATA»,
«OcHOBBI 0OOecIieueHust MUKPOKJINMATa 3I[aHI/II\/’I», TexHonorn4yeckas IIPpaKTHKa,
HpOCKTHaH IMPpaKTHUKa, HNcnonHurenbekas IIpaKTHKa, <<HO,Z[FOTOBK3. K IIpouecaype
3allIUThI 1 3all11Ta BBIHYCKHOﬁ KB&HH@HK&HHOHHOﬁ pa60TI>I>>.

2. Onucanue noKasareJjied 1 KpUTEpUeB OLCHUBAHUS KOMIIETEHIMH

Ha Pa3/iMYHbIX 3Tanmax mx (l)OpMI’IpOBaHl/Iﬂ, OIINCaHMC INIKAJ OIICHUBAaHUA

HepequL OIICHOYHBIX MaTE€pHUuajioB

Tabnuua 2

Ne i/mt

HaumenoBanue
OIICHOYHOTO MaTepuasa

Kpatkas xapakrepucTtuka
OIICHOYHOT0 MaTepHaja

[IpencrapieHue olIeHOYHOTO
cpeactea B OM

JOKJIag

MPOAYKT CaMOCTOATENbHOU
paboThI oOyuJatoerocs,
MIPEJICTaBIISIOIIN I co0oif
KpaTkoe cooOrieHue 0
HOJTYYSHHBIX pesynbraTax
TEOPETHIECKOTO aHanm3a
OIIPEIEICHHON Hay4HOU
(y4eOHO-MCCIIeIOBATEIHCKON)
TeMbI, TJIe aBTOP pPacKpbIBaET
CyTh HCCIICyeMOU MpPOOJIEMBI,
IIPpUBOAUT  PA3JIMYHBIC TOYKHU
3peHusi, a TaKkke COOCTBEHHBIC
B3TJI1bI HA HEC

TEMBI TOKJIaIOB

JOKJIaJ 10
CaMOCTOSITEITbHON
pabote

MPOAYKT CaMOCTOATENbHOU
paboThI oOyuJatorerocs,
TIPEJICTABIISIONINN CO00M yCTHOE
BBICTYIUICHUE o
MIPEICTABICHUIO TeM
BBIHECEHHBIX Ha
CaMOCTOSITEITEHOE N3yUCHUE

TpeOOBaHMsI K BEICTYIUICHUIO C
JIOKJIaZ0M

YCTHBIA OTYET 110
1ab0PaTOPHBIM,
MPAaKTUYECKUM 3aHATHIM

CPEACTBO, HANPABIEHHOE Ha
M3y4YeHHE TMPaKTHUYECKOro X0Ja
T€eX WIH UWHBIX [POLIECCOB,
HCCIIEN0BAHNE SIBJIEHUA B
paMKax 3aJaHHOH TeMbl C
MPUMEHEHUEM METOJIOB,
OCBOCHHBIX Ha JICKIIUAX,
COIIOCTAaBJICHUE MMOJIYYCHHBIX
pe3yJIbTaTOB C TEOPETUYECKUMU
KOHLENUHUAMH, OCYILIECTBIEHUE

WHTEpHpETallud  IOIYYEHHBIX
pe3ynbTaTos, OLICHUBaHUE
IIPUMEHUMOCTH MOy YEHHBIX

pPE3yIIbTATOB HA MTPAKTUKE

TpeOOBaHMsI K yCTHOMY OTYETY




IIporpamMma oneHUBaAHHSI KOHTPOJIHPYEMOI JUCIUIITHHBI

Tabmuma 3

KonTponupyemsbie pa3ueist
(TEMBI TUCITUTIITIHBI)

Kon xoHTpOoaupyemoit

KOMIICTCHIIMH (I/IJ'II/I €C

9acTH)

HaumenoBanue
OIIEHOYHOTO CPeCTBa

2

3

4

Knaccudukanus Harueratesned wu
UX HasgHadyeHue. HMneadbHBIA U
peanbHBIi  Taspl.  YpaBHEHHE
Ditnepa.

[1K-12

JIOKJaJ] TI0 CaMOCTOSITEIIBHOM pa60Te.

IMopuiHeBo# KOMIpeccop.
Nzyuenue yCTpoOiicTBa
IIOPUIHEBOT0 KOMIIPECCOPA.

[1K-12

YCTHEIN OTYET 1O 1a00paTOPHBIM
3aHATHSAM, PAKTUICCKUM 3aHATHUSM,
JIOKJIaJl TI0 CaMOCTOSITENbHON paboTe.

KoHCcTpyKIMH HEHTPOOEKHBIX U
0CeBbIX  KOMIIPECCOPOB,  HX
XapaKTePUCTHKH. Crynenu
OCEBOI'0  KOMIIpeccopa U €ro
KOHCTPYKIIUU.

[K-12

YCTHEIN OTYET 1O Ja00paTOPHBIM
3aHATHSAM, PAKTUIECKUM 3aHATHUSM,
JIOKJIaJl IO CaMOCTOSITENbHON padoTe.

XapaKTepuCTHKHU
HarHerarteJen, CcXeMBbI
BKJIOYEHUST H  0COOEHHOCTH
pa6oTsl ux B ceTu. OcobeHHOCTH
XapaKTEPUCTUK KOMIIPECCOPOB U
UX T[epecueT TMpU U3MEHEHHH
yuciaa OOOpOTOB WMJIM CBOMCTB
raza. YCTOMUMBOCTH  pabOTHI.
[Tommaxx. CxeMbl BKIIFOUCHUSI.

I1K-12

JIOKJIaJ] IO CAMOCTOSITEIbHOM paboTe

H3yuenue ycrpoiicTBa
JIONACTHOI0 LIEeHTPOOEKHOI0 1
0CeBOI0 KOMIIpeccopa.
OcHoBHbIE XapaKTepUCTHKH,
0CO0EHHOCTH KOHCTPYKIIMU

[K-12

JOKJIaa 110 CaMOCTOSTEIIHLHON pa60Te.

OcHOBBI  peryJMpoOBaHusi |
BBIOOP NPHUBOJOB
KOMIIPECCOPOB. OcHOBHBIE
CHOCOOBI pEeryJaupoBaHus
KoMIIpeccopoB. [IpoccnupoBanue.
OxnaxeHre rasa B KOMIIPECCOpe.
Tunbel NPUBOJOB KOMIIPECCOPHBIX
YCTaHOBOK. Bri6op
BJIEKTPOJIBUTATENECH.

Onpenenenne CONPOTHUBIICHUS
TPAHCIIOPTHOM CETH.

I1K-12

JOKJIaa 110 CaMOCTOSTEIIHLHON pa60Te.

IlopmHeBble W POTALMOHHBIE
KOMIIpeccopbl. YCTpPOICTBO U
MPUHIUI ACHCTBUSA MOPIIHEBOTO
KOMITpeccopa.

IK-12

JIOKJIaJT TI0 CaMOCTOSTENBHOM padore.

OcCHOBHBIC 3aKOHBI B TEOPHUH
HACOCOB W  BEHTWIATOPOB.
Ha3nauenue HacoCOB )51
BEHTUJISITOPOB. VYpaBHeHue
HEPa3pbIBHOCTH. [TapameTpsl

I1K-12

JOKJIaa 110 CaMOCTOSTEIIbHON pa60Te.




Ne KonTponupyemsie pa3aensl Ko xontponmpyemoit HaumenoBanue
/1 (TeMBI TUCITUTUIAHEI) KOMIICTCHIH (MIIH e OIICHOYHOTO CPEICTBA
4aCTH)
1 2 3 4
paboThl HACOCOB W BEHTHJIATOPOB.
Heo0Oxomumbrii Harop.
XapakTepucTuka CETH.
JlonacTHble MAILIMHBI.
9 | JlomacTHbIe MAIIHHBI.
Koncrpykuus JIOTTACTHBIX
gargerareneil. Pagmanpapii  u | [1IK-12 JIOKJIaJ] 10 CAaMOCTOSATENBHOM padoTe.
JAAMETPAIBHBI ~ BEHTUJISATOPBI.
BxoHbIe 1 BBIXOIHBIE TATPYOKH
10 | Ocobennoctu XapaKTEePUCTHK
OCEBBIX U LIEHTPOOEIKHBIX MAIIIHH.
T'eomerpuecin MoZ10GHbIC [1K-12 JTOKJIAJ] TI0 CAaMOCTOATENBHOM paboTe.
MAaIlIHBI. ITepecuer
XapaKTEPUCTUK. YHUBEPCAIbHbBIC
XapaKTePUCTUKH.
11 | OcobenHocTH PadoOTHI
BEHTUJIATOPOB. I1K-12 JTOKJIAJ] TI0 CAaMOCTOATENBHOM paboTe.
OCHOBHBIE XapaKTEPUCTUKHU
Onucanne nmokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETCHIMA 110
AUCIHUIIJINHE «Hacocm, BCHTHJIATOPbI, KOMIIPECCOPLI B CUCTEMAX
TEeNnJI0ra3oCHa0KeHus 1 BCHTH/JIAIUKW) HA PA3JIMYHBIX ITAallaxX UX
(¢popMupoBanus,
OIMMCaHHuEC IITKAJ OHNCHUBaAHUA
Tabnuna 4
Kon NHaukaTopbt TTokasaTesny ¥ KPUTEPHH OIICHUBAHUSI PE3YJIbTATOB O0YUCHHUS
KOMIICTEHIIUA JOCTHIKEHUS HIKE [IOPOTOBOT'O IIOPOTOBBIN IIPOJIBUHYTHIN BBICOKUI
H, OTaIlbl KOMIICTCHIIN YPOBHA YPOBE€Hb YPOBE€HB YPOBECHB
OCBOCHHS (meynoBnerBopute | (yIOBIETBOPUT (xoporto) (oTnuHO)
KOMIIETEHIA JIBHO) €JILHO)
u
1 2 3 4 5 6
[1K-12, [1K-12.6 — yger oOyuaroruiicst He | oOydaromuiicss | oOyuaromuiicss | oOydaronuiics
3ron TpeGoBaHmit 3HAET OCHOBHBIX JICMOHCTPHPYE | AEMOHCTPHUPYE | AEMOHCTPUpPYE
00yueHms TpeOoBaHMit T 3HAHUS T 3HAHHE T XOpoliee
HOpMaTHBHO: HOPMATHBHO- TOJILKO TpeOOBaHUN | 3HAHHE
TeXHUIHCCKON TEXHUYECKOM OCHOBHOT'O HOPMAaTHBHO- | TPEOOBaHMH
AOKYMCHTAUUH | oKyMEHTAINN MaTepuaa: TEXHUYECKOW | HOPMAaTUBHO-
npu npu OCHOBHBIC JIOKYMEHTAI | TEXHUYECKOH
IPOCKTHPOBAHK | IPOEKTHpoBaHuy | SAKOHE! W TIpH JIOKyMEHTAIIH
W BHYTpeHHHX | BHYTPEHHUX EEPI\I’{ISJIHHaMH IPOEKTUPOBA | M NPH
MHKEHEPHBIX HHKXCHEPHBIX 0 1i[ yoxaer HUU IIPOCKTUPOBA
CHUCTEM CHCTOM COSMAMIL | o dumocTn B BHYTPEHHIX o
1 00ecCIIeUueHN MH)XCHEPHBIX | BHYTPCHHHX
CO3/TaHms 1 MHKDPOKJIUMATa, TPCOOBAHMAX | ooy VHKEHEPHBIX
obecrieueHust He BIIajieeT HOPMATHBHO™ | s ianms 1 CHCTEM
MUKPOKJIMMATA | TOATOTOBKOM ;f)):(}}l}:;f;l;i; obecrieyenust | CO3JIaHMs U
MIPOEKTOB T10 i nip MHKPOKIMMAT | OO€crieueHus




OMEIIEHUN

[K-12.7 —
MOJITOTOBKA
MIPOEKTOB TIO
OTJICTHbHBIM
y3J1aM "
3IIEMEHTaM, I10
IUTaHAM U
npousiM
WH)KEHEPHBIX

CHUCTEM 3JaHUH.

OTJEIbHBIM
y3J1aM 1
JJIEMEHTAaM, I10
IUIaHAM 1
npopuIsIm
WHXCHEPHBIX
CHCTEM
KOHTUITIOHHUPOB
aHudg 3JaHUN B
peanbHbIX
YCIIOBHSIX

MMPOCKTHUPOBA
HHUU
BHYTPEHHHUX
WHXEHEPHBIX
CHCTEM
CO3JIaHMS U
obecreyeHus
MUKPOKJIAMAT
a, IJI0X0
BIAACET
IIOATOTOBKOM
MIPOEKTOB TIO
OTIEJIbHBIM
y3J1aM U
JJIEMEHTAaM,
110 IUTaHaM U
npodusiM
WH)XCHEPHBIX
CHUCTEM
KOHTUITHOHUP
OBaHUS
3JaHUN B
peaTbHBIX
YCIOBUSX

a, BlIajieeT
MMOJATrOTOBKOM
MIPOEKTOB 110
OTJCIIbHBIM
y37aM 1
3JIEMCHTAM,
IO IUTaHaM U
npopmsiM
WH)KXEHEPHBIX
CHCTEM
KOHJIUITHOHUP
OBaHUS
3JIaHUN B
peanbHBIX
YCJIOBHSX, HO
JIOTTyCKaeT
eIMHUYHEIE
OILIMOKHU

MHUKPOKJIAMAT
a, HE BIAJeeT
IIOATOTOBKOM
MIPOEKTOB TI0
OTIEIbHBIM
y3JaM U
DJIEMEHTAaM,
I10 IUIaHAM U
npodusiM
WHXEHEPHBIX
CHCTEM
KOHTULIUOHUD
OBaHUI
3]TaHUN B
peaTbHBIX
YCIIOBHSIX

3. TunoBble KOHTPOJIbHBIE 32]aHNUS UJIH HHbIE MATEPHAJIbI, HEOOX0IMMbI€
JJIS1 OLleHKM 3HAHM A, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eSITeJIbHOCTH,

NogokowdE =

oo

9.

IIpuMepHBIN NIepeYeHb BONIPOCOB

OCBOEHUS
0o0pa3oBaTeIbHOM NMPOrPaMMbI

3.1. BxogHoi1 KOHTPOJIb

. UTo Ha3bIBaETCS MIACAIBHBIM U PEAIBHBIM Ta30M?
YTo Takoe mIOTHOCTH raza?
UTo Tako€ M30TEPMUUECKUH MTPOLIECC CHKATHS?
YTo Takoe U303HTPONMMYECKUN (aAnadaTHbI) MPOLECC CHKATHS?
YTO Takoe MOJUTPOIHBIN MTPOLIECC CHKATUA?
UYto Takoe KUHETUYECKAsd U MOTEHINAIbHAS YSHEPTUs?
UTo Takoe KOJTUYECTBO JBUKECHUS?
Kak cBs3anbl TemIieparypsbl, U3MEpEeHHOM N0 mKaie KenbBrHa C
TeMnepaTypoi, u3MepeHHoi no mkane Llenbcusa?
Kakue npubopsl UCHONB3YIOT 711 U3MEPEHUS JaBICHUS pacxoaa
XKUJKOCTH U TeMIepaTypbl?
UTo Takoe JaMUHAPHBIN PEKUM TEUCHUS ra3a WU KUJIKOCTHU?

10.Yto Takoe TypOyJICHTHBIN PEKUM TCUCHUS Ta3a WU KUJIKOCTH?
11.Yt0 Takoe mepexoHbIN PEXKUM TEUSHUS KUJIKOCTH WU raza?

7

XapaKTepu3yUIHUX ITanbl (pOPMHUPOBAHUS KOMIIETEHIMI B IIpoiecce




12. Kakue cymiecTByIOT CIIocOObI COETMHEHUS IeTanel U y310B?

13.Kakue crnocoObl CBapKH UCHOIB3YIOT JJIsl COEIMHEHUS] METAJIJIOB?

14.Yto Takoe yaenpHbINH 00beM Tra3a’?

15.Yto Ttakoe kputepuit PeitHonbaca?

16.Yem u3mepstoT U30bITOYHOE JIaBJIICHUE U KaK OMPEICIISIIOT aOCOTIOTHOE
nasiieHue?

17.Kaxoe naBiieHH€e Ha3bIBAIOT U30BITOYHBIM, KAKOE — a0COIIOTHBIM?

18.Kakue norepu JaBiIeHUS CYIMIECTBYIOT P JABMKCHUH JKUJIKOCTH B
TpyOoTmpoBoE?

19.Yto Takoe xkputepuii [Ipanaris?

20.Yto Takoe kputepuii Hyccenpra?

21.Yt1o Takoe KO3(pPUIIUEHT TEII00TAaYH?

22.Y10 Takoe TermI0eMKOCTh?

23.Yto Takoe KodhPUIIMEHT TeTIONPOBOJIHOCTH?

24. Kax onpenenuTs KO3PGUIIMEHT TerIonepeiauu?

25.Yto Takoe ko PUIMEHT mojauu B KoMIpeccope?

26.B xakoM COOTHOIIEHUHU HAXOJSATCS CKOPOCTh U PACXO/T )KUIKOCTH B
TpyOompoBozae?

27. Yro Takoe 1 ITackans?

28.Yto Takoe 1 JI>xoynn?

29.Yemy paBen | MM BoastHOTO cTonOa B [lackamsax?

3.2. loxkaaambl

[Tox moknagoM MOHUMAETCA YCTHOE COOOIIEHHE O TIOJYYEHHBIX pe3yIbTaTax
TEOPETUYECKOT0 aHAIM3a OIPEACIICHHON HaydHOU (yueOHO-HCCIIeOBATEIHCKOMN)
TEMBI, TJIe aBTOP PACKPBIBAET CYTh UCCIIEAYEMOM TPOOIEMbI, TPUBOAUT PA3TUUHBIC
TOYKHU 3PEHUS, a TAK)KE COOCTBEHHBIE B3TJISA/IbI HA HEe.

[logroToBka JoKiaza HampaBieHa HAa pPa3BUTHE U 3aKPEIUICHHE Yy
OOy4YaromMXcs HABBIKOB  CaMOCTOSITENIbHOTO  TIIyOOKOro, TBOPYECKOIO H
BCECTOPOHHETO aHajau3a Hay4yHou (yueOHO-HCCIIeIOBAaTeNIbCKOM) TEMbI, Ha
BBIPA0OTKY HABBIKOB M YMEHUW TPaMOTHO U YOEIUTENbHO HM3JlaraTh Marepual,
4eTKo (opMyaupoBaTh TeOpeTHUYeCKHue OOOOIIEHHUs, BBIBOJABI W MPAKTUYECKUE
pekoMeHnganuu. g 3Toro oOywaromemycsi Mpeuiaraercsi paccMOTpeTb H
npopaboTaTh OJIHY TMPEIOKEHHBIX TEM JOKJIAJ0B, WA BBIOpaTh JPYTyIO
aKTyaJIbHYI0 TEMY IO CBOEMY BBIOOpY, C TPEABAPUTEIBHBIM COTJIACOBAaHHEM C
MearoruaeckuM paboTHUKOM.

TpeGoBaHusl K BHICTYIUIEHHIO C JOKJIA0M

BricTymuienne o0yuaromierocs ¢ 10KIa0M, 3aHUMaeT He Oosee 6-8 MUHYT.

Pexomennyemas TeMaTrKa OKJIA0B MO JUCIUIIIMHE MPUBEICHA B Ta0IHIIE .

TeMbl 10K12/10B, peKOMEHyeMble K HAMMCAHUIO TIPH H3Y4YeHUH TUCIUILTHHDI
«Hacocbl, BEeHTHJISTOPbI, KOMIIPECCOPHI B CHCTEMAX TEIJIOTa30CHA0KEHUSI W BEHTUIISIIIII»
Tabmuma 5



Ne /i1 TeMsI noKIIag0B

1 2

Ocob6eHHOCTH PabOoThl HOPIIHEBBIX KOMIIPECCOPOB, HX YCTPOHCTBO U XapaKTEPUCTHKH

WUpeanbHbic U PCAJILHBIC I'a3bl

HpI/I‘H/IHLI TNoMIIa)Ka B HACOCHBIX YCTaHOBKaXx

[TapameTps! ycTOMINBOM pabOTHI HACOCOB M BEHTHJISITOPOB

JlommacTHbIe HarHETATEIIH

HeHTpO6C)KHI)Ie BCHTWJIATOPEI, 001acTh MMPUMCHCHUA

N[OOI WIN|E-

BeHTunsTopbl: 0c06eHHOCTH PadOTHI B CETH, TOA00P MO KaTauory

3.3 Jlok1ax mo caMoCTOAATEIbHOI padoTe

[Ton nmoknmamoM MO CaMOCTOSITENIBHOM paboTe TMOHMMAETCS YCTHOE
COOOIIIEHNE TI0O OJHOMY W3 BOIPOCOB TEM, BBIHECEHHBIX Ha CaMOCTOSTEIHHOEC
U3y4YeHHUeE.

[logroToBka JoKiajia HampaBieHa Ha Pa3BUTHE W 3aKpEIUICHUE Y
OOy4YaromMXcsi HABBIKOB  CaMOCTOSITENIbHOTO  TIyOOKOro, TBOPYECKOTO H
BCECTOPOHHETO aHaiM3a HAy4YHOW, METOJUYECKON W Jpyroil JuTepaTyphl; Ha
BbIPAa0OTKY HABBIKOB M YMEHHMI TpaMOTHO M yOEIWUTEIbHO H3JIaraTh MaTepual,
4YeTKO (POpMyIUpOBaTh TEOPETUUYECKHE OOOOIICHUS, BBIBOJBI M MPAKTHUUECKUE
pexomennanuu. s sToro oOywaromiemycsi MpeasiaraeTcs: OCBOUTh OJIUH U3
BOIIPOCOB IO JUCHUILIMHEC, BBIABUTH KIIIOUCBBIC IIOHATHA, XAPAKTCPHU3YIOIIHC
MaTcpual; mMoAroTOBUTb AOKJIAI.

TpeGoBaHusi K BBICTYIUIEHHIO € JOKJIAJOM 10 CAMOCTOSITEIbHOM
paoore:

BricTymuienne o0yuaroiierocs ¢ 10KJIaa0M, 3aHUMaeT He 0osee 3-5 MUHYT.

Hepequb BOIIPOCOB M TCM, BBIHCCCHHBLIX Ha CaAMOCTOATCIIBHOC HM3Y4YCHHC,
MIPE/ICTABIICH B BOMPOCAaX K pyOEKHBIM KOHTPOJISIM U B TIPUIIOKEHUH 2.

3.4 JlaGopaTopHas padora

JlabopaTopHble 3aHATHS UIPAIOT BaXXHYKO pOJIb B BbIPabOTKE Y
OOy4YaronMXcs HaBBIKOB TNPUMEHEHHMs TOJIYYEHHBIX 3HAHUM 71 TPOBEIECHUS
1abopaTopHbIX paboT. JJabopaTopHbIe 3aHATHS Pa3BUBAIOT HAYYHOE MBIIUICHUE Y
0Oy4aronInXcsl, MO3BOJSIOT MPOBEPUTH UX 3HAHMS YCBOCHHOI'O MaTepHuana.

TemaTuka 11a0OpaTOPHBIX 3aHATHI YCTAHABIMBAETCS HAa OCHOBaHUU
TEOPETUYECKOr0 Kypca M3y4aeMol AUCHUIUIMHBI M MPEICTaBlIEHa B MpPOTrpaMMe
JUCIUIUIMHBI 1 METOJUYECKUX YKA3aHUSX 10 BBIMOJIHEHUIO Ta00OPAaTOPHBIX paldoT.

BapuaTtuBHOCTb 33aHuii Ha 1aOOpAaTOPHBIX paboTax 3aBUCUT OT UCXOJHOTO
MaTepuajga W TIpeacTaBieHa B METOAMYECKUX YKa3aHUAX [0 BBIIOJHEHHUIO
Ja0opaTopHbIX paboT mo aucuuruinHe «Hacockl, BEHTHIIATOPBI, KOMIIPECCOPHI»
(mputoxeHue 4).

TpeGoBaHusA K YCTHOMY O0TYETY 110 JIA00PATOPHOMY 3aHATHIO!

1. 3HaHMe OCHOBHBIX MOHATUHI MO TEME JJAOOPATOPHOTO 3aAHATHSI.
2. Bnanenue TepMUHAMU U UCIIOJ30BaHUE UX MIPU OTBETE.
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3. YMmeHne OOBSICHUTH CYmHOCTb IIPOBCACHUWA OIIbITa, JACJIAaTb BbIBOJAbLI H
0606HICHI/IH, AaBaTb apryMCHTHPOBAHHBIC OTBCTEI.

4. BJ'IaI[eHHe MOHOJIOTHYECKOM PCYbIO, JIOTHYHOCTHL MW IIOCICAOBATCIBHOCTD
OTBCTA, YMCHHUC OTBCUATH HA ITOCTABJICHHBIC BOIIPOCHI.

3.5 IIpomeskyTOUHASL ATTECTAIUSA

[IpomexxyTounast aTrrecTamuss 1Mo auciuiuimHe «Hacocel, BEHTHIATOPHI,
KOMIIPECCOPBI» B COOTBETCTBHH C YISOHBIM IJIAHOM I10 HAPaBICHUIO MTOITOTOBKU
08.03.01 CtpouTenbCcTBO MpeaycMaTpUBaeT: IK3aMeH —3 TOJT 00yICHHUS.

BOHpOCbI, BBIHOCHUMBIC HA 3K3aMCH

1. Knaccuduxkaiys HacOCOB M BEHTHUIISITOPOB.
2.YpaBHEHHE HEPAZPHIBHOCTU U TEOPEMA KOJTUYECTBA JIBUKCHUSL.
3.3aK0H COXpaHEHHUS YHEPTUH.
4.IlapameTpbl pabOTHl HACOCOB U BEHTHJIATOPOB.
5.JlonacTHbIE MAITUHBL. Y CTPOMCTBO IEHTPOOCKHBIX MAIITUH.
6.Paboune koieca, cnupajibHas Kamepa.
7.HanpaBisronui 1 CIpsAMITAIOLIUHN aIlliapaThl.
8.Xapakrepuctuka cetu. Heodxonumsliid Harop.
9. TpeyronbHUKHN CKOPOCTEN. YpaBHEHUE DUepa.
10.I'eomeTpudecku Mo J0OHBIE MAIITUHBI U TIEPECUET XapaKTEPUCTHUK.
11.KoHCTpyKIIMU pOTOPHBIX MalIuH. Pabourie opraHbl pOTallMOHHBIX, 3y04aThIX
Y BUHTOBBIX MAIIIVH.
12 .ITopuraeBble Kommpeccopbl. KOHCTpYKIMS, TPUHIUIT JEHCTBHUS.
13.MuavkatopHas quarpamma.
14.CucteMbl cMa3Kyd KOMIIPECCOPOB.
150co6eHHOCTH ITyCKa U OCTAaHOBA KOMIIPECCUOHHBIX arperaTos.
16.KoHCcTpyKITHs 0OCEBOI0 Hacoca.
1 7KoHCTpyKITus IEHTPOOEKHOTO Hacoca.
18.Pabouee komeco eHTPOOEKHON MAIIHHBI.
19.1Torepu naBnenus B guddysope.
20.®opma paboyux JIonacTei.
21.BiusgHue BBIXOIHOTO yria jonactei (B2) Ha XapaKTepUCTUKHA MAILIKH.
22.PacnpeneneHue 1aBiI€HUs] U CKOPOCTH B POTOYHOM YACTH OCEBBIX MAIIIMH.
23.KaBuranus u 6opnba c Hell.
24 ]JlomycTuMasi BBICOTa BCAChIBaHUSI.
25.ITommax u 6oprbda ¢ HUM.
26.CxeMbl BKJIIOYEHHUSI HArHeTaTeNed: MOclieIoBaTelibHAs U MHapajuielbHasl.
27.CoBmecTHasi pab0oTa HECKOJIBKUX HarHeTaTeIeH Ha CETh.
28.Haruerarenu tpenusi. CTpyiiHbIE U BUXPEBBIE HACOCHI.
29.Teopema JKyKOBCKOTO O TOABEMHOM CHUIIE.
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30.®natrep.
31.I'eomeTpudeckoe moao0ue HaCOCOB U BEHTUJIATOPOB.
32.YHuBepcatbHbIE XapaKTEPUCTUKHA MAIITHH.

Ilepeuens 3a0au
1.HaganbHble mapamerpsl Bosmyxa P; = 1 -10° Ila , T=293 K, koHedHOE
nasnenne P,=4 -10° I1a.Onpenenurs KOHEUHYIO Temieparypy Tz mpu aguabaTHOM
C)KaTHH, €CJIU MoKa3aTenb aguadatel K=1,4
2. MsBectnwl: razoBas mnoctosHHas R=287][xk/kr K, crencHb NOBBIIICHUS
nasnenus: € =6,0, HayasnbHas temneparypa T, = 293 K, mokasaTesnb MOJIUTPONBI
m=1,2. OnpenenuTs: paboTy ckaTus (HAop) B UEHTPOOEHKHOM KOMIIPECCOPE MPHU
MOJIUTPOITHOM CXKaTUHU
3.13BectHbl: Hanop H=200 [Ix/kr, maccoBas nomaya G= 1,2 Kr/c, MexaHU4YeCKHUI
K.ILI. My = 0.94. Onpenenuts MonHOCTh Ha Bamy (Nj ).
4. UzBectubl: Hanop H= 150 JIx/kr, maccoBas mogaya G= 0,5 Kr/c, MOIIIHOCTb
npuBoja N. = 100kBt. Onpenenuts k... Komopeccopa (1 ).
5. M3BectHsl: razosas nocrosinHas R=518,8 Jlx/kr K, HauanbHast Temmneparypa
Ty =283 K, crenens nossiieHus gasneHus € =4.0. Onpenenuts n30TEPMUUYECKYIO
paboTy cxKaTusl.
6. Kak u3MmeHuTCs mMmojaya W JaBJICHUE B HarHeTaTese, €Cld YUCIO 00OpOTOB
BO3pACTET B 6 pas.
7. U3BectHBI: Ta3zoBas nmocrosgsaHas R=259,8 JIx/kr K, cTeneHs MOBBIIICHUS
Hasnenust ¢ =3,0, HavanbpHas Temneparypa T, = 283 K, mokasarenb aguabaTh
K=1,1. Onpenenuts paboTy cxxatus (Harop) B LIEHTPOOESIKHOM KOMIIPECCOPE MPHU
annabaTHOM CKaTUU
8. M3BecTHBI: mokazaresib MOJIUTPONbl m =1,25, razoBas moctosiHHas R=296
Jlx/xr K, crenens noBbiiieHus qaBneHus €=7.0, HauanpHas Temrepatypa T,-300
K. Onpenenuts Hanmop MOPITHEBOTO KOMITpECCOopa MpH MOJUTPOITHOM CKATHUH.
9. Brpruuciure padounii 00beM ABYXIMJIMHIPOBOIO KOMIIPECCOpPa, pabOTAIOIIETo
npu Nn= 1500 o6/m, eciiu [uaMeTp MWJIMHAPA 5 CM U XOJT MOPIIHS 5 CM.
10.13Bectbl: Hanop H=300/[x/kr, maccoBas mogaya G= 0,7 Kr/c ¥ MOIIHOCTH
anextponpuBoaa N, =400 Bt. Onpenenuts K.11.4. kommpeccopa (1 ).
11. M3Bectunl: Hamop H=400 JIx/kr, MaccoBas mnomaua G=0,45 «kr/c,
MEXAHUYECKUUA K.ILA. Mmax =0,94. Onpenenuts MONIHOCTH HAa Bajly OCEBOTO
xkommpeccopa (Ny).
12. Pactmmdpyiite Bentusnstop [19-57Nel6.
13. UsBectnsl: razoBas noctosuHas R=300 J[x/kr K, temneparypa T= 300 K,
CTETICHb TOBBIICHUS AaBieHus € = 7,0. Onpeaenutrb M30TEPMHUUECKYIO PadboTy
ckaTus (Harmop) B MOPIIHEBOM KOMIIPECCOPE.
14. Paccuutath Hamop, pa3BuBaembiii HacocoMm (H), MOITHOCTB, TOABOANMYIO K
JKUJIKOCTH Ha Bajly, €CIM cratudeckoe nasieHnme P,=1-10° Ila, atmocdepHoe
nasienue Pi=1-10° Ila, ckopoctu motoka Ha Bxojge Ci1=0 M/c U Ha BBIXOJIE
Co=15m/c, nbezomeTpuueckas Boicota AZ= 20M, runpasiaudeckue norepu AH=10
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Jlx/kI” mepekaunBaemas cpea — Boga p=1000 kr/m® , mogaua macoca V=0,2 m%/c,
MeXaHu4yeckui K.1.a. n =0,93.
15. HW3BecTHBI: moka3arenb noguTponsl m = 1,1, razoBas moctosinHas R=296
Jlx/kr K, crenens noBeimieHus: aaBiaeHus € =10,0, HaganpHas Temieparypa Tiaq
=283 K. Omnpenenutrs HAMoOp OCEBOr0 KOMIIpEccopa IPU MOJUTPONHYECKOM
COKaTHH.
16. Bpruuciuth pabounit 00beM IMECTUIUIMHAPOBOTO KOMIIPECCOPA, UMEIOIIETO
xon opmHs ( S) 0,32, nmametp nunuaApa 0.25 M 1 gactoTy Bpamenus 180 06/Mm.
17.11o BozgyxompoBoay D=400 MM JaBwkeTcs BO3AYIIHBIA TOTOK CO
ckopocThioV=12 M/c. OnpenenuTs KOTMUECTBO MPOTEKAIOIIETO BO3TyXa
Q (M¥/u).
18. Tlo konmuecTBy mpoTekaromero Bozayxa Q=6000 m%/u u auamerpy
BozayxonpoBoga D=400 MM omnpenenuTb CKOPOCTh JIBHXKEHHUS BO3IYIIHOTO
MOTOKA U BEJIMYMHY CKOPOCTHOTO aaBienust He (I1a).
19.HauanbHble mapamerpsl raza Py, = 4+ 10°I1a, T, =460 K, nokaszarenn
nonutponsl m=1,2, koHeuHasa temneparypa T, =600 K. Onpenenutrs KOHEUHOE
JaBJICHHE Py MpH MOJUTPOMHOM CKaTUU B KOMITPECCOPE.
20. N3BecTHOo: moka3arenb agnadbatel K=1,4, razoBas nmocrossHHas R=283 JIx/kr
K,cTrenenp nossiiieHus aaBieHud € = 4,0, HayanbHas Temneparypa Tua = 300 k.
OnpenenuTe Hamop, CO31aBacMbIil IEHTPOOCKHBIM  KOMIIPECCOPOM  TPHU
aanabaTHOM CKaTHH.
21. OgHOUMIMHAPOBBIA OJHOCTYIEHYATHIM IOPIIHEBOM KOMIIPECCOP CHKHUMAET
Bo3ayx or P; =0,1-10° Ila mo naBieHus P, =0,1-10° Ila. Omnpenenuts
JEUCTBUTENBHYIO TTOAAYy KoMIpeccopa, eciu nuamerp nuinusapa D=0,07 m, xon
nopwHsa S=0,1 M, yactora Bpamenus Baina n=900 o0/M, OTHOCHUTENbHBIN 00BEM
MepTBoro mnpocrtpanctsa A, =0.02, mokazareinb NOJMUTPOIBI PACIIMPEHUs Ta3a
m=1,1;  koabdUIMEHT, YUYUTHIBAIOMIUNA YMEHBIICHUE JaBJICHUS Ta3a TMpuU
BcachlBaHUM 1), =0,92.
22. Kommpeccop mpu yucie o60potoB n,=1000 06/m, mogaer Go=3 kr/c rasza
(Bo3ayx po=1,29 kr/mM® ) m mpu stom passupaer Hamop H,=100/x/xr. Kax
U3MEHSIOTCS MmapaMeTpbl paboThl kommpeccopa u ero KIIJ[ mpu mepexone Ha
qucyio 000poToB n=1200 06/m.
23.PaccuutaTh  JCUCTBUTENIBHYIO  MPOU3BOJUTEIBHOCTh  JBYXJIOMACTHOTO
kommpeccopa tumna Pyrc (V;) u MomHocTh Ha Bainy Ng, €clid paauyc HWIMHApA
R=0,5m, mmuna wmunuaapa [L=0,3m, uyucio o6GoporoB 1000 o06/Mm, naBieHue
HarHeTaHust Pu.= 0,5-10° Ila, naBnenue BcackiBaHu Py= P.,=10° Ila,
ko3 duimenT, yuuteBaomuid ¢Gopmy npoduias Z=0,53, kodpduumeHt
npousBoauTesbHOCTH A=0,65
24 PaccuuTaTh IPOU3BOIUTEIBLHOCTh V POTAIMOHHO-TIJIACTUYHOTO
KoMIipeccopa, pabotatomero Ha Merane (CHs) w  ero  MaccoByio
MPOU3BOJUTENBHOCT (G, €clu BHYTpeHHHM paguyc mwmHApa R=0,5 M,
BHEIHUN paauyc potopa r =0,3m, mmuHa mmactuH (=0,3M, 9ucio o60poTOB
n=1000 06/m.
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25. Paccuutarh Hanop, pa3BuBaeMbiii HacocoM (H), MOIIHOCTB, TOJBOIUMYIO K
KUJKOCTH Ha Bally, €Clld crathdeckoe nasienue P,=1-10° Ila, armocdepnoe
nasienue Pi=1-10° Ila, ckopoctu motoka Ha BXojge Ci;=0 M/C M Ha BBIXOJIE
Co=15m/c, nbezomeTpuueckas Beicota AZ= 20m, ruapasinuueckue norepu AH=10
JIx/kI” mepekaunBaeMasi cpena — Bojga p=1000 kr/M° , monava Hacoca V=0,2 m°/c,
MeXaHu4yeckui k... 1 =0,93.

Oobpa3zen 3x3aMeHAIMOHHOTO OMJIeTAa:
MMHUCTETPCTBO CEJILCKOT'O XO351CTBA POCCUMCKOU ®EJIEPAIINN
®denepanbHOE TOCYyAapCTBEHHOE OIO/IKETHOE 00pa30BaATEIIbHOE YUPEIKICHUE
BBICIIET0 00Opa30oBaHuUs
CapaToBCKHUI TOCYIapCTBEHHBIN arpapHbli yHuBepcuTeT uMmenu H.M. BaBuiioBa

Kagenpa «CTpouTenbCTBO, TEIIOra30CHA0KEHHE U YHEPro00eCIIeYCHUE)

3K3AMEHAIIMOHHBIN BUJIET Nel
110 ANCHUIIIINHC «Hacocm, BCHTHJIATOPBI, KOMIIPECCCOPLI B CUCTCMAX
TEII0ra30CHA0KCHUS U BCHTHJLILINN

1. Uto 00bequHAET pacueT HaCOCOB U BEHTUIISITOPOB.

2. Iuddy30psl OCEBBIX MAIIUH.

3. Hauanenble mapamerpsl Bosayxa P1 =1 -10°Ia, T=293 K, koHneuHoe
nasnenue P,=4 -10° [Ta. Onpenenurs KOHEUHYIO TeMueparypy T» mpu
aara0aTHOM C)KaTHH, €CJIU IOoKa3aTeiab agnadarel K=1,4

Jlata
3aBenyromuii kadeapoit C,TT'Cu D ®.K. AGapazakoB

3.6. IIpakTyeckue 3aHATUSA
[IpakTrueckne 3aHATHS WTPAOT BaXHYID pOJdb B  BBEIPabOTKE Yy
OOy4JaroIMXcss HaBBIKOB TMPUMEHCHMS TOJTYYEHHBIX 3HAHWK JI1 TIPOBEICHUS
MpakTUIeCKux pador. [IpakTudeckne 3aHATHS Pa3BUBAIOT HAYYHOE MBIIIJICHUE Y
0Oy4JaroIMXcsl, MO3BOJISIOT MMPOBEPHUTH MX 3HAHKS YCBOCHHOT'O MaTepHaa.
TemaTnka TIpaKTUYECKMX 3aHATHA yCTAaHABIMBAETCS HA OCHOBAaHUHU
TEOPETHUYECKOT0 Kypca W3y4aeMOU JUCIUIUIMHBI M TPEACTaBIICHa B MPOTpaMMe
JTACIUATIINHEI.
BapuaTuBHOCTH 3a7jaHni HA MIPAKTHYECKUX PabOTax 3aBHUCHUT OT MCXOHOTO
Marepuara.
Tpeb6oBaHUs K YCTHOMY OTYETY MO NMPAKTUHYECKOMY 3aHSATHIO:
1. 3HaHME OCHOBHBIX IOHSATHH 10 TEME MPAKTUYSCKOTO 3aHITHS.
2. Bnangenue TepMHHAMU U UCIIOJIB30BaHUE UX TIPU OTBETE.
3. YMeHne OOBSCHUTH CYNTHOCTH MPOBEJCHHUS PACUETOB, JI€TaTh BBIBOIBI H
000011IeHNS, TaBaTh apTYMEHTUPOBAHHBIE OTBETHI.
4. BnameHne MOHOJOTHYECKON pPEUYbl0, JIOTHYHOCTh W IOCIIEIOBATEIHHOCTH
OTBETa, YMEHHE OTBEYATh HA IMOCTABJICHHBIC BOIIPOCHI.
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4. Metoan4yeckne MaTepuaJibl, ONpeAe/siionue Npouexypbl OeHUBAHUSA
3HAHUH, YMEHHUI, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETEHLMI

4.1 Ilpouexypbl OLleHNBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WJIH) ONBITA IeATEeJIbHOCTH

KoHTpone  pe3ynbTaroB 00y4YeHUsT CTYIEHTOB, JTaloB MW  YPOBHSA
dbopMupoBaHus KOMOETeHIMHA 10 aucuuiuimHe «Hacockl, BEHTHISTOPHI,
KOMIIPECCOPBI B CUCTEME TEIIOra30CHA0KEHUSI U BEHTWISALUU» OCYLIECTBIIAETCS
yepe3 MPOBEJCHUE BXOAHOIO, TEKYILETro, BBIXOJHOIO KOHTPOJEH M KOHTPOJIS
CaMOCTOSITEIIbHON pabOThI

@opMBI  TEKYLIEr0, IPOMEKYTOYHOIO W  HUTOTOBOIO KOHTPOJS M
KOHTPOJIBHBIE 3aJaHusl JJIsl TEKYLIEro KOHTpPOJsl pa3zpadarbiBaroTcs Kadenpoi
UCXOJs U3 CIEUU(PUKN TUCHUIUIMHBI, U YTBEPKAAIOTCS Ha 3aceJaHuM Kadeapsbl.

4.2 Kputepuu ouleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA
e TeJIbHOCTH,
XapaKTepHU3yLIHUX ITanbl (POPMUPOBAHUS KOMIIETEHUMH B Ipolecce
OCBOCHMS
00pa3oBaTeJIbHOM POrPaMMBbI
Onucanne mKaJIbl OUEHUBAHUS JOCTUKEHUS KOMIIETCHIUN MO JUCIUILIAHE
puBeAeHO B TabuIE 6.

Tab6mnuma 6
VYposenb | OT™MeTKa 1Mo NATUOATUIBHON CUCTEME Onucanue
OCBOCHHS (ox3amen)
KOMIIETEHITH
u
6bICOKUIL «OTJIUYHO» Ob6yyaromuiicst 0OHapyXHII

BCECTOPOHHEE,  CHCTEMaTHYECKOE W
NIyOOKO€ 3HaHHWE Y4eOHOro Marepuana,
yMeeT CBOOOJHO BBINOJHATH 3a/aHus,
MIPEeyCMOTPEHHBIE NPOTrPaMMOM, YCBOUII
OCHOBHYIO JIUTEPAaTypy U 3HAKOM C
JOTIOJTHUTEIbHOU JIUTEpaTypou,
pekomMeHnoBaHHOW mporpammon. Kak
MpaBwiIo, oOydJaromuiics  MpOsBISET
TBOpPYECKHE CITOCOOHOCTU B MOHHUMAaHUH,
W3JI0’KEHUHU U MCTIOJIb30BAaHUM MaTepHana

oazoewlit «XOpOLLIO» OOyuartomuiics ~ OOHapy>XKWJI  IOJIHOE
3HaHWE y4eOHOro Marepuaa, YCIIEIIHO
BBINOJIHSAET PEyCMOTPEHHBIE B
porpamMMme 3aJlaHus, YCBOWJ OCHOBHYIO
JUTEPATypy,  PEKOMEHJOBAaHHYIO B

14




VYpoBenb | OT™MeTKa 1Mo MATHOATUTBHONU CHCTEME Onucanue

OCBOCHUS (sx3amen)

KOMIIETEHIIH
n

nporpaMmme

nopozoeuwiit «YIOBJIETBOPUTEIILHO» OOyuatonuiics  OOHApYXHJI ~ 3HAHHA
OCHOBHOTO y4€OHOr0 MaTepuaia B
00BbeMe, HEOOXOIMMOM IS JadbHEHIIeH
yaeObl W mpeacTosmed paboTel 1O
npodeccuu, CIIpaBIIAETCS C
BBIMOJTHEHUEM NPAKTHUUYECKUX 3aJlaHuM,
MPEIYCMOTPEHHBIX MPOTrPaMMON, 3HAKOM
c OCHOBHOM JIUTEPATYPOid,
PEKOMEHI0BaHHOM IIpOrpamMmoi,
JOMYCTHJI TOTPEUIHOCTH B OTBETE Ha
9K3aMeHe u npu BBITIOJTHEHUH
9K3aMEHAIIMOHHBIX 3aJlaHuH, HO
o0jasaeT HEOOXOAUMBIMU 3HAHUSAMU IS
UX YCTpaHEHHS TMOJ PYKOBOJCTBOM
IpenoJiaBaTesns

— «HEY/IOBJIETBOPUTEIILHO OOyuaromuiics OOHapy»Xui1 MpoOeNbl B
3HAHUAX OCHOBHOTO y4e0HOTO
Marepuaia, IOIMYyCTUI TPUHIUITHATbHbIC
OIINOKH B BBITIOJTHCHAH
IPEIYCMOTPEHHBIX POTPaMMOi
NPAKTHYCCKUX  3aJaHUH, HE  MOXET
IPOJIOJDKUTh O0YYCHUE WIIM TMPUCTYIHTh
K TpOQeCcCHOHATBHON NEeSTETHLHOCTH IO
OKOHYaHUU o0Opa3zoBaTebHOU
opranu3anuu  0e3  JIOTOJHUTEIbHBIX
3aHATUI

4.2.1. Kpurepuu OleHKH YCTHOI'O OTBETA IPU MPOMEKYTOYHOH aTTeCTAlUN

[Ipu oTBeTe Ha BOMPOC 00YUAIOIIHICS TEMOHCTPUPYET:

3HAHUSI: OCHOBHBIX 3aKOHOB TEPMOJMHAMHUKH, 3aKOHA Oillepa, BHIbI
HarHeTaTeJiel W WX  XapaKTepUCTHKA, KOHCTPYKTUBHBIE  OCOOCHHOCTU
HarHeTaTesield, OCOOEHHOCTH COBMECTHOW MapajuiebHOM M TOCJIEI0BATEIbHON
paboThI B CETH, 0OCOOCHHOCTH AKCILTyaTalli U PEMOHTA.

YMEHHUSI: BBIIOJHIATH paboune YEpPTeKU HarHETaTeNbHBIX  MAIHH,
BBINOJIHATDH Pacuer.

BJIa/IeHHEe HABBIKAMM: pacyeTra U 1oJ00pa HACOCHBIX, KOMIPECCOPHBIX U
BEHTWISIHMOHHBIX YCTAHOBOK II0 KATAJIOy B COOTBETCTBUM C 33JaHHBIMU
YCIIOBUSIMU PaOOTHI.

Kputepun ouenku

OTJINYHO oOy4aromuiicss AeMOHCTPUPYET:
- 3HaHHE. OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHU, CBOUCTBA PeabHBIX
pabounx BEIIECTB, 0COOEHHOCTH KOHCTPYKIIUHU u
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XapaKTepUCTUKKM HarHeraTeneil, paboTy UX B CETH, MepeloBble
TEXHOJIOTMM MOHTaKa U TEXHUYECKUE OCHOBBI DKCILTyaTalluH;

- copMupoBaHHOE yMEHHME IOJIb30BAaThCSl  KOMIIbIOTEPHBIMU
mporpaMMaMu JUIs  pacdeta M 1og0opa Harserateneil u
rpadpuUecKUMU  NIpOrpaMMaMH JUIsl  BBIIOJHEHHUA pabouux
YEPTEKEH;

- yCHIEUIHOE M CHUCTEMHOE BJAJEHHE pacyeToM M M0J00pOM
HACOCHBIX, KOMIIPECCOPHBIX U BEHTUISLUOHHBIX YCTAHOBOK II0
KaTaJory B COOTBETCTBUM C 33JaHHBIMU YCIOBHSMH PabOThI;
0COOEHHOCTSIMH COBMECTHOW pabOThI HATHETATEJeH B CETH

XOpOLIO

00yYaromuiCs IEMOHCTPUPYET:

- 3HaHUWE. OCHOBHBIC 3aKOHBI TEPMOJUHAMUKH, CBOMCTBA PeabHBIX
pabouunx BEIIIECTB, 0COOEHHOCTH KOHCTPYKIIUU u
XapaKTePUCTHKU HArHeTaTesel, paboTy MX B CETH, MEPelIOBBIC
TEXHOJIOTUM MOHTa)Ka U TEXHUYECKHE OCHOBBI IKCILTyaTalllu; HE
JIOITYCKAET CYIIECTBEHHBIX HETOYHOCTECH.

- B LEJOM YCICNIHOE, HO COJCpKallke OTICNbHBbIC MPOOEIbI,
MOJIb30BAThCS KOMITBIOTEPHBIMH IPOTPAMMAaMHU JUIsI pacdyera u
noxoopa HarHeratesied W rpauyecKMMH TporpaMMamMH  JJist
BEITIOJTHEHUS pa0OUYUX YEPTEKEH;

- B LEJIOM YCIICIIHOE, HO COJepKallee OTICIIbHBIC MPOOEIbl WK
COIIPOBOKAAIONIEECS ~ OTACIbHBIMH  OIMMOKAMH  BIIAJICHUE
pacdyeToM M  TOJ0OPOM  HACOCHBIX, KOMIIPECCOPHBIX |
BEHTWJISIIMOHHBIX YCTAaHOBOK IO KaTajory B COOTBETCTBUU C
3aJJaHHBIMH YCJIOBUSIMH Pa0OThI; OCOOEHHOCTSIMH COBMECTHOM
paboThl HarHETaTeJIeH B CETH.

YI0BJIETBOPUTEIHHO

00yJaronuiics 1eMOHCTPHUPYET:

— 3HaHHusa TOJIBKO OCHOBHOT'O Martcpuaia: OCHOBHBIC 3aKOHBI
TEPMOJMHAMHUKH, CBOWCTBA peajdbHBIX pabOYMX BEIIECTB,
O0COOEHHOCTH KOHCTPYKIIMM U XapaKTEPUCTUKU HarHeTaTeseH, a
TAKXEC OCHOBHBIX HOpMaTI/IBHLIX ):[OKYMGHTOB, HO JIOHyCKaeT
HETOYHOCTHU B (bopMyIupoBKax, Hapyuiaer JIOTUYECKYIO
NMOCJICA0BATCIBHOCTD B U3JIOKCHUU MaTCpUaa,

- B INCJIOM YCHOCUIHOE, HO HE CHUCTCMHOC YMCHHUC UCIIOJIB30BaATh
KOMITBIOTEPHBIMU ~TIpOrpaMMaMHu  JIJIsl  pacyera U mojoopa
HarHeTraTene u rpadUuuecKUMH MpOrpaMMamMH JJis BBITTOTHEHUS
pabounx YepTexKeu;

- B INICJIIOM YCHCIIHOEC, HO HE CUCTEMHOC BJIAICHUC pacquOM nu
MoA0OPOM  HACOCHBIX, KOMIIPECCOPHBIX U BEHTHIISLMOHHBIX
YCTaHOBOK IO KaTajory B COOTBETCTBUHM C 33J[aHHBIMU
yCIOBUSIMU  PabOTBI; OCOOEHHOCTSMU COBMECTHOW pabOThI
Harbgerarejel B CETH.

HECYAOBJICTBOPUTEC/IBHO

oOyJaromuics:

- HE 3HaeT: OCHOBHBIC 3aKOHBI TEPMOJMHAMHKH, CBOMCTBa
peabHBIX pa0oyuX BEIIECTB, OCOOEHHOCTH KOHCTPYKIIMH U
XapaKTEepUCTUKNA HarHeTarened, paboTy WX B CETH, NEPEIOBHIC
TEXHOJIOTUM MOHTa)Ka U TEXHUYECKUE OCHOBBI IKCILUTyaTallMH; He
JIOyCKaeT CYILIECTBEHHBIX HETOYHOCTEH, JTOTTyCKaeT
CYIIIECTBEHHBIE ONTHOKM;

- HE YMEeT HCIONb30BaTh KOMIBIOTEPHBIMUA INPOrpaMMaMH IS
pacdyeta u moaOopa HarHetaTene u  TpaduUecKUMU
MporpaMMaMi JUIsl BHITIOJTHEHHsI pa0OuuX UYepTekeH, nomyckaer
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CYIICCTBCHHLIC O]J_II/I6KI/I, HCYBCPCHHO, C 60J'IBI_LII/IMI/I 3aTpyAHCHUSAMU
BBITIOJIHSIET ~CAMOCTOSITENIBHYIO  pa0oTy, OOJBIMMHCTBO  3adaHUM,
npeayCMOTPCHHBIX HpOFpaMMOfI JUCIHUIIIMHBI, HC BBIIIOJITHCHO,

- oOyuwaroruiicss He BIageeT BIIAJICHUE PACUETOM M TOJI00pOM
HAaCOCHBIX, KOMHpeCCOpHLIX U BCHTUIIAIIMOHHBIX yCTaHOBOK 10
KaTaJIoTy B COOTBETCTBHHM C 3aJJaHHBIMH YCJIOBUSMH DPaOOTHI;
OCOOCHHOCTSIMU COBMECTHOW paboOThl HarHerartelied B CETH,
A0IyCKacT CYHICCTBCHHBIC OIHI/I6KI/I, C 6OJ'H>IHI/IMI/I 3aTpyAHCHUSAMU
BEITIONHSET CaMOCTOSATEIbHYIO paboTy, OONBIIMHCTBO  3aJaHUN
HpCI[yCMOTpeHHBIX nporpaMMoﬁ JOUCHUIIIINHBI HC BBIIIOJIHCHO

4.2.2. Kputepuu OleHKHU A0KJIaaa

[Ipu noaroroBke A0KIa1a OOYYAOIINIICS 1EMOHCTPUPYET:

3HAHUSI: OCHOBHBIC 3aKOHBI TEPMOJIMHAMHKH, CBONCTBA pealbHBIX pabounx
BEILECTB, 0COOEHHOCTH KOHCTPYKLIMH U XapaKTEPUCTUKU HarHerareynen, padboTy ux
B CETH, IIEPEIOBBIC TEXHOJIOTUN MOHTAKa U TEXHUYECKUE OCHOBBI DKCILTyaTalllH.,

YMEHMS: MCIOJIb30BaTh KOMIBIOTEPHBIMH MPOrpaMMaMH Ui pacdeTra U
non0opa HarHeTaTene H rpaUyecKMMH MporpaMMaMy JUIsl  BBINOJHEHUS
pabouMX YepTEKEH.

BJIa/leHHe HABBIKAMHU: PACYETOM U IIOJOOPOM HACOCHBIX, KOMIIPECCOPHBIX U
BCHTWISIMOHHBIX YCTAHOBOK II0 KAaTaJOIy B COOTBETCTBUM C 33JaHHBIMU
YCIOBUSIMU pabOThI; 0COOCHHOCTSIMU COBMECTHOU pabOThl HarHeTaTeNel B CETH.

Kpurepuu oieHKHu a10KIa1a

OTJIMYHO o0yJaromuiics AeMOHCTPUPYET:

- XOpollee pacKphiTUE BLIOPaHHOW TEMbl JIOKJIAJa, TA€ YETKO
0003HauaeT HeIu W 33/1auy, MPEJCTaBlIseT CBOE MHEHHME IO IOBOIY
NOCTAaBJIIGHHOW 3ajaud, MpeaaraeT BO3MOXKHBIC IIyTH PpEIICHUS
MTPOOJIEMBI.

X0pouIo o0yyJaromuiics 7eMOHCTPUPYET:

- XOpollee pacKphiTUE BHIOPaHHOW TEMbl JIOKJIaJa, TA€ YETKO
o0o3HavaeT IEeTM W 3a7add, HO ITOBEPXHOCTHO pPAaCKpPBIBa€T CBOE
MHEHHE M0 TOBOAY IIOCTAaBIEHHOW 3aJay, MpeajaraeT HEKOTOphIe
MYTH penieHns Npo0IeMsbl

YA0BJIE€TBOPUTEIHHO o0yJaromuiics AeMOHCTPUPYET:

- TIOBEPXHOCTHOE PACKPHITHE BHIOPAHHOW TEMBI JIOKJIaJa, TJIe YaCTHIHO
bopMynupyeT Lenu U 3a71a4u, He pacKpbIBa€T CBOE MHEHUE I10 TIOBOAY
MOCTaBIICHHON 3a/1a4yM, IpejiaraeT OOIIEH3BECTHBIC IMYTH PELICHHUS
MTPOOJIEMBI.

HEYIO0BJIETBOPUTEIbHO o0yJaromuifcs:

- HE pacKpbIBaeT BBIOPaHHOI TeMBbI JOKJIa/Aa, OMNOAeTCs B TIOCTAHOBKE
uenell W 3amad, He (OpMYIMPYET CBOE€ MHEHHE II0 TOBOAY
NIOCTaBJICHHOH 3aJauu, He NpeaJiaracT MyTH peleHns npo0ieMsbl

4.2.3. Kputepum o1leHKH J0KJIA/1a 110 CAMOCTOSITE/IbHOI padoTe

[Ipu moAroToBKE MOKIaga IO CAMOCTOSITENIBHOW paboTe OOydaromuiics
JNEMOHCTPUPYET:
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3HAHUSI: OCHOBHBIC 3aKOHBI TEPMOJIMHAMHKH, CBONCTBA pealTbHBIX PaboUnx
BEILECTB, 0COOEHHOCTH KOHCTPYKILIMM U XapaKTEPUCTUKU HarHerarenen, paboTy ux
B CETH, NIEPEJIOBbIC TEXHOJIOTUH MOHTAKA U TEXHUYECKUE OCHOBBI AKCILTyaTaI|H.

YMEHHUSI: HUCIOJIb30BaTh KOMIBIOTEPHBIMHM IpOrpaMMaMu JJisd pacuera |
non0opa HarHeTaTene u rpauyecKMMU MporpaMMaMy JUIsl  BBIMOJHEHUS
pabouux yepTeKei.

BJIa/IeHHEe HABBIKAMM: PACYETOM U IMOJJOOPOM HACOCHBIX, KOMIIPECCOPHBIX U
BEHTWSILUOHHBIX YCTAaHOBOK II0 KaTaJloTy B COOTBETCTBUU C 3aJaHHBIMU
YCIOBUSIMU pabOThI; 0COOCHHOCTSIMH COBMECTHOU paOOTHI HArHETATENEH B CETH.

KpnTeplm OIlEHKH J0KJIaJa 0 CAMOCTOSITEIbHOM paﬁoTe

OTJIMYHO o0yyJaromuiics AeMOHCTPUPYET:

- XOpolllee BIaJeHUE MaTepUaIoM J0KJIaAa, YeTKO IPEACTABIsACT LEIH U
3aJa4M, BBICKa3bIBaE€T CBOE MHEHUE 10 TIOBOAY IMOCTaBIEHHON 3ajayu,
MOJKET MPEAJIOKHUTh MYTH PELUICHHUS TPOOIIEMBI.

XOpo1Io o0yJaromuiics AeMOHCTPUPYET:

- Xopoliee BIIaJIcHHe MaTepHaIoM JIOKJIaaa, YeTKO MPEICTABIACT eI 1
3aJauyd, HO 3aTpPyAHSETCS BBICKa3aTh CBOC MHEHHE MO TOBOAY
MOCTaBIICHHON 3ajauyd, C TPYAOM  TpeAjaraet MyTH pelICHUs
MPOOIIEMBI

YAOBJIETBOPHUTEIBHO 00y4aroImuiicss IeMOHCTPUPYET:

- BIAJCHUE TOJNBKO MaTepUaJIOM JOKIaga, HO 3aTpPyJHACTCS B
MOCTaHOBKE LeJIeH U 3a/1au, 3aTPyJHSACTCS] BBICKAa3aTh CBOE MHEHHE IO
HOBO/Y TMOCTABJICHHON 33/1au¥, C TPYAOM MpPEAIaraet myTH PELICHUs
poOJIeMEI.

HEYIOBJIECTBOPUTEILHO oOyuaromuiics:

- HEe BJIQIEET MaTepHalioM JOKIaja, 3aTPyIHIECTCS B IOCTAHOBKE Lieneil u
3agad, 3aTpynHSETCS  BBICKa3aTb CBOE MHEHHE IO  TIOBOAY
MOCTABJICHHOM 331a4M, HE MpeajiaraeT MyTH pelIeHus: IpoodIeMbl

4.2.4. Kputepum olleHKH JIaDOPATOPHBIX padoT

[Tpu BeIMOMTHEHNHN Ta00PATOPHBIX PAOOT OOYUAIOIIHUIACS IEMOHCTPUPYET:

3HAHUS: OCHOBHbIEC 3aKOHBI TEPMOJMHAMHKH, CBOMCTBA pealbHBIX Pabounx
BELIECTB, 0COOEHHOCTH KOHCTPYKIIMHU U XapaKTEPUCTUKU HarHeTaTeneH, paboty ux
B CETH, MIEPEIOBbIE TEXHOJIOIMH MOHTAaKa U TEXHUUYECKHE OCHOBBI SKCIUTyaTallUH.

YMEHHsI: HCIOJIb30BaTh KOMIIBIOTEPHBIMH IpOorpaMMaMu JUIsl pacuera u
non0opa HarHeTaTene M rpauyecKMMH MporpaMMaMy JUisl  BBIMOJHEHUS
paboyux yepTexei.

BJIa/IeHHE HABBIKAMM: PACYETOM U MOJ00POM HACOCHBIX, KOMIIPECCOPHBIX U
BEHTWSILMOHHBIX YCTAaHOBOK IO KATaJlOTy B COOTBETCTBUU C 3a/IaHHBIMHU
YCIOBUSIMHU pabOThI; 0COOCHHOCTSIMU COBMECTHOM pabOThl HATHETATENICH B CETH.

Kpurepuu oeHKk#M yCTHOT0 0THYETA 10 JJA00PaTOPHBIM padoTam

OTJIHYHO 00yJaroIIuiicss JIEMOHCTPHUPYET:

- 3HAaHHE OCHOBHBIX MOHATUHN MO TEME 3aHATHUS; BIaJCHUE TEPMUHAMU U
WCTIONIb30BAHUE WX TP OTBETE, YMEHHE OOBSCHUTH CYIIHOCTh
MPOBEJCHHUS OIbITa, JeJIaTh BBIBOJAbI M  00OOINEHHUS, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI HA NTOCTABJIEHHbBIE BOIPOCHI
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X0pouIo oOyJaronuiics IeMOHCTPHUPYET:

- 3HaHHWE OCHOBHBIX MOHATHU IO TeMe 3aHATH; BIaJeHHE TEPMUHAMHA U
WCTIOJIb30BAaHUE WX TPU OTBETEC, YMCEHHE OOBSCHUTH CYIIHOCTh
MPOBEJICHUS OMBITa, HO 3aTPYIHSCTCS ACJaTh BHIBOJBI M 000OIICHHMS,
JTAeT ITOBEPXHOCTHBIE OTBETHI HA TIOCTABIEHHBIE BOIPOCHI

YAOBJIETBOPUTEIbHO oOyJaromuiicst IeMOHCTPHUPYET:

- 3HAHWC OCHOBHBIX IMOHITHU MO TEME 3aHATHS, BJIaJICHUC TEPMHUHAMHU,
HO UMEET 3aTPYAHCHHUS C KCIIOJIB30BAHUEM WX TPH OTBETE, YMCHHUC
OOBSICHUTh CYIIHOCTh TPOBEJCHUS OIbITA, HO 3aTPyTHICTCS JIENaTh
BBIBOABI W 0000mmIeHMs, ommbaeTcs B HEKOTOPHIX OTBETaxX Ha
MTOCTABJICHHBIE BOIIPOCHI

HEY/10BJeTBOPUTEIbLHO oOyJatomnuiics:

- He 3HaeT OCHOBHBIX NOHSATHH II0 TEME 3aHATHs, IIOXO BJIaJeeT
TEPMUHAMU, U UMEET 3aTPYAHCHUS C UCIOJIb30BAaHUEM UX MPHU OTBETE;
HE yMEET OOBSCHUThH CYIIHOCTh MPOBEJCHHS ONbBITA, U 3aTPYAHICTCS
nenaTh BBIBOABI WM O0O0OMmIEHWS, HE TPAaBWIBHO OTBEYaeT Ha
TTOCTaBJICHHBIC BOIIPOCHI

4.2.5. Kputepum olleHKH NMPAKTUYECKHUX 3aHATHI

[Ipu BBINOTHEHUN MPAKTUYECKUX PA0OT O0yUaArONTUNACS T€MOHCTPUPYET:

3HAHMS: OCHOBHBIC 3aKOHBI TEPMOJMHAMHKHN, CBOMCTBA PEATbHBIX Pab0UYnX
BEIIECTB, 0COOEHHOCTH KOHCTPYKIIUHU M XapaKTEPUCTUKU HArHETaTeNel, padoTy ux
B CETH, MIEPEIOBBIC TEXHOJIOTHH MOHTaKa U TEXHUYECKHE OCHOBBI DKCILTyaTaIlHH.

YMEHHUsI: HCIOJIb30BaTh KOMIBIOTEPHBIMH IIpOTpaMMaMi JJIs pacyeTa H
nmomx0opa HarHeTaTelne © TrpadUIeCKUMH TpOoTrpaMMaMy  JUTSl  BBITIOJTHEHUS
paboyuX YepTEeKEH.

BJIa/IeHHEe HABBIKAMM: PACYETOM U IMOJJOOPOM HACOCHBIX, KOMIIPECCOPHBIX U
BEHTWISILIUOHHBIX YCTAaHOBOK IO KATaJlOTy B COOTBETCTBUU C 3aJIaHHBIMU
YCIIOBUSIMHU paOOThI; 0OCOOCHHOCTSIMUA COBMECTHOM paOOThI HATHETATENIeH B CETH.

Kpurepuu oieHKHM yCTHOT0 0TUYETA MO NMPAKTHYECKUM padoTam

OTJIMYHO oOyyaromuiics JeMOHCTPUPYET:

- 3HaHHE OCHOBHBIX MOHATHH MO TeMe 3aHATHS; BIaJeHUE TEPMUHAMU U
WCIIONIb30BaHHUE UX MPU OTBETE; yMEHHE OOBSICHUTD CYITHOCTh pacueTa,
JieNlaTh BBIBOJBI M 0000IICHNS, 1aBaTh apryMEHTHPOBAaHHbBIE OTBETHI Ha
IIOCTABJIEHHBIE BOTIPOCHI

X0pouIo oOyyaronuiics JeMOHCTPUPYET:

- 3HaHHME OCHOBHBIX MOHATHU 1O TeMe 3aHSATHS; BIaJeHHE TEPMUHAMHA U
WCIIONIb30BaHUE UX TPU OTBETE; yMEHHE OOBSICHHUTDH CYITHOCTh pacueTa,
HO 3aTPYJHSCTCS JiejiaTh BBIBOJBI M 000OIICHHMS, 1aeT MOBEPXHOCTHBIC
OTBETHI HA TTIOCTABJICHHBIE BOTIPOCHI

YOBJIECTBOPUTEIBHO oOyyaromuiics JeMOHCTPUPYET:

- 3HaHME OCHOBHBIX IMOHATHH MO TEME 3aHATHA; BIAJICHUE TEPMHHAMH,
HO WMEET 3aTPYAHEHHUS C HCIIONb30BAHHWEM WX MPH OTBETE; YMEHHE
OOBSICHUTh CYIIHOCTH pacueTa, HO 3aTpyAHSAETCS JeNaTbh BBIBOIBI U
00001meHus, omudaeTcs B HEKOTOPBIX OTBETaX Ha IOCTaBICHHBIE
BOIPOCHI

HeY/I0BJIETBOPUTEIHHO oOyuarommiics:
- HE 3HAeT OCHOBHBIX IOHATHH MO TEME 3aHATHSA; IUIOXO BIAJEET
TEpMHHAMH, ¥ MIMEET 3aTPyIHEHUsI C MCIIOIb30BAHUEM HX TIPH OTBETE;
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HC YMCECT OOBSICHUTH CYIIHOCTb pacucTa, U 3aTpyAHACTCA MACJIATh
BBIBOAbBI H 0606H_ICHI/IH, HE IpaBUIIBHO OTBEYACT Ha IMOCTABJICHHBLIC

BOHpOCLI
/MZ

(monmnuce)

Pazpadomuux: oouenm, Muxeesa O.B.
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