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1. Llenun v 3agayum AMCUUNIIUHDbI

Llenbto ocBoeHuss gucuunnuHbl  «lmgporasoguHammka» aBnseTca  opMupoBaHue
KomneTeHumMn obyvawuwieroca B obnactu npodeccnoHanbHOM OeATenbHOCTM u - cdepe
npodgeccnoHanbHOn AeATENbHOCTH:

- 16 CTpouTenbCTBO N XUNULLHO-KOMMYHarnbHOE XO35MCTBO (B Chepe NpOeKTUpOoBaHUS U
aKcnnyaTtaumm 06 bEKTOB TEMSOIHEPIETUKM N TENNOTEXHUKN);

- 20 OnekTpoaHepreTuka (B cpepe TensIo3HepreTUKn U TENNOTEXHUKN).

B pamkax ocsoeHusi Ol BO BbINYCKHUKN rOTOBATCS K peLleHuto 3agad npodeCccruoHansHom
AeATeNbHOCTU creayoLwmx TUNoBs:

- MPOEKTHO-KOHCTPYKTOPCKUM;

- NPON3BOACTBEHHO-TEXHONOMMYECKUNI;

- Hay4YHO-MCCcnegoBaTeNnbCKUN;

- OpraHn3aLMOHHO-yNpaBneHYECKUN;

- HaNago4HbIN.

lMporpamma coctaBrneHa B cooTBeTCcTBMM C  TpeboBaHmamum  depepanbHOro
rocyaapcTBeHHOro obpasoBaTtenibHOro cTaHgapTa BbicLero o6pa3oBaHusi, HA OCHOBE NMPUMEPHOW
OCHOBHOW 00pasoBaTesfibHOM NporpaMmbl BbicLero obpasoBaHUs NO HanpasfeHWo NMOArOTOBKM
13.03.01 TennoaHepreTuka n TeNoTEXHKKA, (ypoBEHb 0Opa3oBaHus - Gakanaspwuar).

2. NMepeyeHb NNaHUpyeMbIX pe3yrbTaToB 00y4YeHUS, COOTHECEHHbIX C MiaHupye-
MbIMU pe3ynbTaTaMy1 OCBOeHUs o6pa3oBaTeribHOM NporpamMmbl
B pesynbTate OCBOEHUS OUCUMMIUHBI B COOTBETCTBUM C NPEAYCMOTPEHHLIMU KOMMe-
TEHUMAMN 00YyYaOLMIACS OOIKEH:

Ne Kopg HanmeHoBaHue Koa v HanmeHoBaHMe nHanKaTopa JOCTUXKEHUA KOMNEeTEeHL M
n/n | KoMNeTeHumn KOMNeTeHummn
1 OrlK-3 CnocobeH NO-1onk3[0€eMOHCTPUPYET  MOHMMaHME  OCHOBHBIX  3aKOHOB
[OEeMOHCTpUpoBaTh OBWKEHUS XXMOKOCTU U rasa

npumeHeHne OCHOBHbIX | WO-2  onkslIpUMEHSIET 3HaAHWS OCHOB TMAPOAMHAMMKM  ONS
crnocoboB nosy4YeHusi, | pacyeToB TEMNMOTEXHUYECKUX YCTAHOBOK U CUCTEM
npeobpa3oBaHus,
TpaHcnopTa "
MCnonb3oBaHUsA TennoThbl
B TennoTexHn4eckmnx
yCTaHOBKax W cucTemax

Koa n HanmeHoBaHune MHONKaTopa AOCTUXKEHUA Pe3yanaTb| o6yquM;| (I'IOK838TeJ'II/I OLI,eHI/IBaHMﬂ)
KOMNeTeHunn

MO-1omks JeMOHCTpUPYET MOHMMaHME OCHOBHbIX | 3HAET: 3aKOHbl MEXaHWKW KMOKOCTM W rasa, (UsnYeckyto
3aKOHOB [IBUXEHUS XUOKOCTU U rasa CYLLHOCTb SIBMEHMWI, NpoMCXoasaLWnX B cpedax npu peanusauuu
rMapaBnNYecK1X NpoLLeccoB

YMeeT: ucnonb3oBaTb Ha MpakTUKe OCHOBHbIE MPUMHUUMBLI W
obLiMe nONoXEeHUs MexXaHWKU XUAOKOCTU U rasa, Npu-meHsTb
m13nKo-MaTeMaTUYECKNNI annapat npu paspaboTke
TEXHOMOrMYECKNX  MPOLECCOB, BKIOYAKOWNX  HaCOCHble
YCTaHOBKWN 1 060pygoBaHue ¢ rMapo- MMHEBMOMNPUBOAOB

Bnapeer: 3 eKTUBHBIMU MeTogamm n  cpeactsamu
MH(POPMALIMOHHBIX TEXHONOTMI MO pacyeTy TpyOGONpPOBOAHLIX
CceTen M rmapaBiMYecKNX MalluH A5l NepeMeLLeHNs XUOKoCTemn
N ras3oB, PerynupoBaHuio paboTbl rMApaBlIMYECKUX MaLUWH U
CUCTEM  TMOPAB/MYECKOTO W MHEBMAaTUYeCcKoro npuBoaa,
HaBblKaMW BbINONTHEHUS TMAPOOMHAMUYECKNX IKCMEPMMEHTOB U
UCMbITaHUS rTMAPaBANYECKNX MaLLVH

na-2 onk-3l1pumeHsaeT 3HaHuA OCHOB | 3HaeT: yCTPONCTBO M NpUHLMM paboTbl rmapaBAnYeCcKUX MaLluH,
rMapoaNHaAMUKM ANs pacyeToB TEMMOTEXHUYECKUX | YCTPOWCTB M annapatoB, METoAbl MPOEKTUPOBaAHUSA HACOCHbIX
YCTaHOBOK 1 CUCTEM YCTaAHOBOK 1151 pac4eToB

Ymeer: COCTaBJ1ATb rmapaBiindeckne CXEMblI




npon3BoACTBEHHbIX 0b6bekToB, NMPUMEHATb TUMOBbLIE CXEMbI
ncnonb3oBaHMA rMapo- U nHeBMoannapartoB, perynmpoBaTb
p860Ty HacocCa Ha CeTb

Bnageer: NPUMEHEHNA TEeOopPEeTUYEeCKUX NONOXEHNN MeXaHUKN
XNOKOCTU N rasa K pelleHU npakTtnvyecknx 3agad B obnactm
HpMKﬂa,ElHOVI MeXaHUKWH, HaBblKaMu BbINOJTHEHUA
rmgpoanHamMmmnyecKmnx SKCnepumeHTOoB n ncnbiTaHnA
rngpaBiinyeckmnx MmalunH

3. MecTo ancumnnuHbl B CTPYKType obpa3oBaTenbHOWU nporpammbl BO

OucumnnuHa «lmgporasogmMHamuka» OTHOcuTCs K mMoaynio bnoka 1 «O6s3atenbHbli»
OCHOBHOM  oObpasoBaTefnbHOM  nporpaMmmbl MO Hanpaenenuto  noarotoBkn  13.03.03
«TennoaHepreTnka M TeNnoTEXHUKa», ypoBeHb obpasoBaHus - Gakanaspwart).ucunnnuHa
AaBnsieTca 06s3aTenbHOM K U3Y4EHUIO.

N3ydeHne pgucuunnuHbl «lvgporasoguMHamMuka» OCHOBaHO Ha 3HaHUSAX, YMEHUSX W
HaBblKax, NOJSTIy4YEHHbIX MPU N3y4yeHun oby4varwuMnca cnegyrowmnx ancumnnud: «MartemaTtukay,
«Punamka», «Xummsa».

OucumnnuHa  «lngporasognHamuka»  ABNAETCA  NpeawecTBylOWen L9 OCBOEHUS
cnegyrowmnx ancumnnuH: « CoBpemMeHHble NpobnemMbl Hayku U NPOM3BOACTBA B TEMNSIOSHEPrETUKNY,
«KoTenbHble  YCTAHOBKM W naporeHepatopbl», «ABTOMATM3auUMa  TENMO3HEPreTUYeCcKnx
npoueccoB»,MeTponornsa 1 TensIoTEXHNYECKUE N3MEPEHNaANS NPOBEAEHUS CrieayroLmX NPakTuK:
y4yebHon, NPOM3BOACTBEHHOW U NPeaannSIOMHON.

4. O6bem gucUUNInHbI U BUAbI y4eOHOM paboTbl
O06wan TpyAOEMKOCTb ANCUUNINHBI COCTaBNAET 3 3a4€THblE eANHNULBI.

Buabl yueb6HOM paboThl Bcero yacoB| CemecTtp
3
akag. akag.
Ob6Lasn TpygoeMKoCTb ANCLMMITUHDI 108 108
KoHmakmHasi paboma, 8 m.4. ayOumopHble 3aHIMUusl: 47,95 47,95
Jlekumn 15 15
JTabopaTopHbie paboTbl 30 30
KoHcynbTauumn Tekyine 0,75 0,75
lMpoBeaeHne KOHCYNbTaUUM nepes ak3aMeHoM 2 2
Bugpl atTectaumm (ak3ameH) 0,2 0,2
CamocmosimenbHasi paboma: 26,25 26,25
MpopaboTka MaTepmanoB MO KOHCNEKTY nekumn (cobecenoBaHue, 10 10
TecTMpOBaHue, peLleHne Kkenc-sagaHui, 3agad)
MpopaboTka matepuanos no y4ebHuky (cobecenoBaHune, TeCTUpOBaHue, 10 10
peLleHne Kerc-3afgaHun, 3agay)
MoprotoBka K 3awuTte nabopaTopHbix paboT (cobecenoBaHue, 6.25 6.25
TECTMpOBaHWe, peLleHne kenc-3agaHni, 3agad) ' '
MoarotoBka k ak3ameHy (KoHTponb) 33,8 33,8




5 CopepxXaHve AUCLMNIMMUHbLI, CTPYKTYPUPOBaAHHOE MO TeMaM C yKasaHuem
OTBEAEHHOro Ha HWUX KOJin4YecTBa aKageMU4eCKMX 4YacoB UM BUAOB Y4YeOHbIX
3aHATUN

5.1 CoagepxaHue pa3fgenoB AUCLUMNIIUHDI

Ne HanmeHoBaHwe pasgena guc- CopepxaHvie pasaena TpyooeMKoCTb
n/n UUNIVHBI pasgena, Yachbl
Mpeaomer w 3agaum gucumniuHbl.  MeTogpl,
NPUMEHSIEMbIE MPU U3YYEHUN MEXAHUKM CMIOLLHbIX
1. Beenerne cped. Mopenu cnnowHoi cpefpl M MeToAbl 17
onTMMM3aLnK.
OcHOBHble cBoWcTBa  ugkoctn. [OudpdepeH-
UnanbHble  ypaBHEHMSI  paBHOBecust  Junepa.
2 MmapocTaTuka OCcHOBHOE  ypaBHeHue _ TMapocTaTuky. Cwuna 18
\naBneHnst OTHOCUTENBHBIN NMOKOW XNAKOCTU. 3aKOH
Apxumena.
3ajaun  rmapoavHamuki.  XapakTepucTukM  OBu-
3 3 PKEHUSI KMOKOCTWU. YpaBHEHUS ABWXEHMS. Ypas- 18
: NEMEHTLI TAPOAVHAMUKA 10 ing aHeprum. OcHoBbI Teopumn nogobus. MNoTtepu
SHEPrNY NPU ABUKEHWMN XUOKOCTU.
Knaccudpmkaums  rmgpomawmH  anst  TpaHC-
NOPTUPOBKM  XmakocTen u ras3oB. OCHOBHble
napameTpbl paboTbl HACOCOB U UX XapaKTEPUCTUKMN.
H Hbl TaHoBKKU. Cn bl rynupoBaHus
4. MpapaBnuyeckne mallmHbl acocHble ycTaHo Cnocobb!  peryniposa 18,25
paboTbl OMHaMMYecKoro Hacoca Ha  CeTb.
YCTpOWCTBO, NpUHLMN paboThl, obnactn
NPYMEHEHNS U OCHOBbI pacyeTa OUHAMUYECKMX U
0OBEMHbBIX HACOCOB.
KoHcynbmayuu mekyujue 0,75
KoHcynbmauuu neped sk3ameHoM 0
OksameH 0,2
5.2 Pasgenbl gucumnnuHbl 1 BUAbI 3aHATUN
Ne HanmeHoBaHue pasgena ancumnninHbl Jlekuun, yac TP, CPO, vac
n/n yac
1. | BeegeHne 2 - 6
2. | 'mppoaapocTaTtuka 4 8 6,75
3. | OnemeHTbl rmapoaspogmMHaMmKm 4 12 6,75
4. | 'mapaBnuyeckue npoLecchl 5 10 6,75
KoHcynbmayuu mekyuwue 0,75
KoHcynbmauuu neped sk3aMeHOM 0
Ok3ameH 0,2




5.2.1 llekuyun

HanmeHoBaHue pasgena gucum-
NAVHbI

TemaTunka NeKkUMOHHbIX 3aHATUN

TpyooeMKocTb,
yac

Beenenue

MpeamMeT 1 3agaun Kypca B cucTeMe nof-
roToBKU WHXeHepos. Knaccudwmkauus oc-
HOBHbIX rMpoueccoB. OBLME NPUHLMMGI
aHanusa n pacyeTa MpoLEeccoB U annapa-
ToB. ONTUMK3ALMS NPOLECCOB.

2

'mppoaapocTaTtuka

OcHoBHble cBoncTBa xuakoctu. Oudpde-
peHuManbHble ypaBHEHWS paBHOBECUSA
Onnepa. OCHOBHOE ypaBHeHWe ruapocTa-
TUKA WU €ero npakTU4eckne npuUNoXeHus.
Cuna paBneHusi. OTHOCUTENbHLIN MNOKON
xungkoctu. 3akoH Apxnmeaa.

OnemeHThI rmapoasapoanHaMunKkmn

3apauv rugpoavHamMuku. XapakTepucTuKu
OBUWXEHUS XMUAOKOCTU. YpaBHEHUSA OBuXKe-
Hu4. YpaBHeHus aHeprum. OCHOBbI Teopumn
nogobusa. mapoauHamuyeckue pexunmbl
OBUXXEHUS BA3KOW XXMUAKOCTU: NaMUHaPHbIN
n TypbyneHTHbIN. Xapaktep W Buapl
NnoTepb SHEPrum Npu OBKEHUN XNOKOCTU:
notepy no AnWHE; MECTHble MoTepw.
'vopaBnvyeckoe CONpOTUBMEHUE TUMOBbIX
Tenno- u MaccoobMeHHbIX annapaTos.

M'mppaBnnyeckme npouecchol

Knaccudmkaums rugpomalumH gng TpaHc-
NopTUPOBKN xmakocten m rasoB. OcHOB-
Hble NapameTpbl paboTbl. XapaKkTepucTuKu
HacocoB. HacocHble ycTaHOBKU. XapakTe-
puctuka cetn. Paboyas Touka Hacoca. Pe-
rynuposaHne paboTbl  AMHaMUYECKOro
Hacoca Ha ceTb. YCTPONCTBO, NPUHLMN pa-
0oTbl, OobnacTn npuMMeEHeHus AuHamude-
CKUX N 00bEMHbIX HACOCOB.

5.2.2 MNMpaKkTnyeckme 3aHATUSA

He rpedycMoOmpeHsbI

5.2.3 JlabopaTopHbIN NPaKTUKYM

n/n

HanmeHoBaHue pasgena gucuu-
NMWHbI

HanmeHoBaHue nabopaTopHbIX paboT

TpyooeMKocTb,
yac

=

BBeneHune

'mppoaapocTaTuka

OTHOCUTENbHBLIN NMOKOWN KNOKOCTU B
paBHOMEPHO BpaLlaroLemcs BOKpPYT
BEPTUKANbHOM OCY LNNMHOPUYECKOM cocyae

VI3ydyeHne ruapoaAnHaMUKN B3BELLIEHHOrO Crnos

OneMeHTbl r’MapoaspoaNHaMUKM

VI3y4eHne pexmmMoB OBMKEHUSA KUOKOCTU

MocTpoeHune auarpaMmmsl HamnopoB.
MaTepunanbHblil 1 3HepreTudeckuin GanaHchl

Visydenne  rmapoavHaMUKA  KONMNajdKoBOW
Tapenku

M'mppasnnyeckne npoueccol

VicrbiITaHWe LEeHTPODEXHOro BEHTUNATopa

VicnbiTaHWe LeHTpPODEeXHO-BUXPEBOIro Hacoca

[e2] IR =N \V] OS>




5.2.4 CamocTtostenbHasa paborta oby4yarowmxcs (CPO)

Ne HanmeHoBaHue pasgena auc- Bug CPO Tpynoem-
n/n LIMMAVHBI KOCTb,4ac
1. | BeegeHue MogroToBka kK cobecefoBaHMIO (NeKUMK, y4ebHUK) 2
MoaroToBka k cobeceaoBaHUIO (NEKLMM, YYEDHNK, 2
nabopartopHble paboThbl)
2. | Mwppoaspoctatyka TecT (nekumu, y4ebHuk, nabopatopHble pabdoThbl) 2
MogroToBka k cobecegoBaHuMio (Nekuum, y4ebHuK, 4
3. [3nemeHTsl rugpoaspoauHamuky| 11@060paTopHbie paboThl)
TecTt (Nnekumu, y4ebHuk, nabopatopHble paboThbl) 2,75
MoaroToBka k cobeceoBaHUIO (NeKLMK, Y4ebHNK, 2
nabopatopHble paboThbl)
4. |F'uppaBnuyeckvie npoLecchi TecT (nekumn, y4ebHuk, nabopaTtopHble paboThbl) 2
Kewnc-3agaHus (nekumm, y4ebHuk, nabopatopHble
paboTbl) 2,75

6 YuyebHO-meTOAMYECKOE U MHPOPMaLIMOHHOE obecneyeHne AUCUUNIUHBLI (MOoayns)
[na ocBoeHUst AUCUMMNITMHBI OBYyYaloLWMINCs MOXET UCMNONb30BaThb:

6.1 OcHOoBHasa nuTepartypa

1. Mpoueccbl M annapaTbl NULWEBLIX NPOU3BOACTB [TeKCT] : y4ebHUK Ana CTy4eHTOB
By3oB (rpucd YMO) / A. H. OctpukoB [ agp.]. - 2-e u3g., ucnp. n gon. - CaHkr-lNMetepbypr :
Mpocnekt Haykn, 2020. - 640 c.: un.

2. Octpukos, A.H. JlaGopaTopHbI NpakTUKym No npoueccam u annapatam: ydebHoe
nocoobme / A.H. Octpuko, A.B. JlormHos, JI.H. AHaHbeBa [u ap.] — BopoHex: BI'YUT
(BopoHexcknin rocyaapCTBEHHbIN YHUBEPCUTET UHXEHEPHbIX TexHororun), 2012. — 281 c. Pexum
poctyna: http://e.lanbook.com/book/5820

3. Mpouecchl U annapaTtbl (OCHOBbI MEXaHWKN XXUOKOCTU U rasa) [TeKCT] : NpakTUKyMm :
y4yebHoe nocobue / A. H. OctpukoB [n gp.]; BI'YUT, Kadeapa TexHonornmn xmpos, NnpoLeccoB 1
annapaTtoB XMMUWYECKMX U MULLEBbLIX NPou3BoACTB. - BopoHex : BIYUT, 2018. - 231 c. Pexum
poctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4458

6.2 lononHuTenbHasa nutepaTtypa

1. PacyeT 1 npoektupoBaHme MaccOOOMeEHHbIX annapartoB: Y4debHoe nocobue/llog
Hay4Hou peg. Npodeccopa A.H. Octpukosa. — Cl16.: MsgatenbcTtBo «JlaHb» - 2015. — 352 c.: vn.
- (YyebHukn ans BY30B. CneumnanbHas nutepaTtypa). Pexum
poctyna: http://e.lanbook.com/book/56170

2. PacueT n npoektnpoBaHne TennooOMeHHUKOB : y4ebHoe nocobue ons Bysos / A. H.
OcTtpukos, W. H. bonroea, E. KO. XXentoyxoBa [u gp.] ; lNog penakumen npodpeccopa A. H.
OcTtpukoBa. — 2-e u3a., ucnp. n gon. — CaHkt-lNetepbypr : NlaHub, 2021. — 372 ¢. — ISBN 978-5-
8114-7769-2. — TeKCT : aNeKTPOHHbIN // JlaHb : aNeKTPOHHO-6nbnNnoTedHas cuctema. — Pexum
poctyna: https://e.lanbook.com/book/180777

3. OcTtpukos, A.H. Pac4yeT n nNpoekTnpoBaHne CyLUUIbHbIX annapaToB [ONeKTPOHHbLIN
pecypc] : yuebHoe nocobue / A.H. Octpukos, M.U. Cntocapes, E.FO. XKentoyxoBa. — OneKTpoH.
AaH. — CaHkt-lNeTepbypr : JlaHb, 2018. — 352 C. — Pexum
poctyna: https://e.lanbook.com/book/105992

4. OctpukoB, A.H. PacyeT u npoektMpoBaHve annapaTtoB AS1I9 MeXaHU4ecKux wu
rmapoMexaHn4ecKkmnx npoLeccoB [ONEKTPOHHbIN pecypc] : yuebHoe nocobue / A.H. OcTpukos, B.H.
Bacunenko, J1.H. ®ponosa, A.B. TepéxnHa. — OnekTpoH. aaH. — CaHkr-lNeTtepbypr : , 2018. —
360 c. — Pexunm goctyna: https://e.lanbook.com/book/105819

6.3 NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHMsa ANs caMoCToATeNIbHOMN pPaboThbl
obyyvarowmxcs
1. OctpukoB, A.H. JlabopaTopHbIn NpakTUKyM MO npoueccam n annapatam: yvyebHoe no-


http://e.lanbook.com/book/5820
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4458
http://e.lanbook.com/book/56170
https://e.lanbook.com/book/180777
https://e.lanbook.com/book/105992
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cobue / A.H. Octpukos, A.B. JlornHos, J1.H. AHaHbeBa [u ap.] — BopoHex: BI'YUT (BopoHexx-ckun
rocygapCTBEHHbIN  YHUBEPCUTET UHXEHepHbIX TexHonorun), 2012. — 281 c. Pexum po-
ctyna: http://e.lanbook.com/book/5820

2. Pac4yet u npoektupoBaHune TennoobmeHHVKoB : yyebHoe nocobue ans Bysos / A. H.
OctpukoB, W. H. bonroea, E. KO. XXentoyxoBa [ gp.] ; lMNMog pepakumen npodpeccopa A. H.
OctpukoBa. — 2-e n3a., ucnp. un gon. — Cankr-lNetepbypr : JlaHb, 2021. — 372 ¢. — ISBN 978-5-
8114-7769-2. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MbnuoTevHas cucrtema. — Pexnm
poctyna: https://e.lanbook.com/book/180777

3. OctpukoB, A.H. PacyeT u npoeKkTUpOBaHME CYLUIUMbHbLIX annapaToB [ONEKTPOHHbIN
pecypc] : yuebHoe nocobue / A.H. Octpukos, M.. Cniocapes, E.1O. XKentoyxoBa. — OneKkTpoH.
AaH. — CaHkT-lNeTepbypr : JlaHb, 2018. — 352 C. — Pexum
poctyna: https://e.lanbook.com/book/105992 .

4. [Mpoueccbl M annapaTtbl XMMUYECKMX W MNULEBbLIX MNpon3BoacTB. MaccooOMeHHble
npoLecchbl [QNEKTPOHHbIN pecypc]: MeToanYeckne ykasaHusa U 3agaHnsa K KypcoBOMY MPOEKTY Afis
CTYOEHTOB O4YHOM M 3a04HON chopmbl 00y4veHus / OcTtpukos, A. H., CmupHbix, A. A., Cnitocapes, M.
W., boniroea, WN. H.; BI'YUT, Kadeapa TexHONOrMm XXnpos, NpoLLeCCOB MU annapaTtoB XMMUYECKUX U
nULLEeBbIX npon3BOACTB. - BopoHex, 2014. - 36 C. Pexunm
poctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/584

5. MNMpoueccbl 1 annapatbl XMMUYECKMX M MNULLEBLIX NPOM3BOACTB. TennoBble MNpoLecchl
[OneKTpoHHLIN pecypc]: MeTOANYECKME yKa3aHUsa U 3a4aHns K KYpCOBOMY MPOEKTY ANA CTyAeHTOB
OYHOW N 3ao4Hon dhopmbl 0bydeHnsa / Octpukos, A. H., CmupHbix, A. A., Cniocapes, M. U.,
Bonroea, . H.; BI'YUT, Kadeapa texHonornm >kupos, NpoLLECccOoB M arnnapartoB XUMUYECKUX U
nULLEeBbIX npon3BOACTB. - BopoHex, 2014. - 32 C. Pexunm
poctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/585

6.4 MNMepeyeHb pecypcosB MH(POPMALIMOHHO-TENIEKOMMYHUKALMOHHOWN cetTun
«MHTepHeT», HeOOXOAUMbLIX AN OCBOEHUA AUCLUNIIUHBI (MoAaynsA)

HavnmeHoBaHue pecypca cetu «MHTepHeT» ONeKTPOHHbIV agpec pecypca
«Poccutickoe obpasosaHue» - ¢pedeparibHbil | http://www.edu.ru/index.php
rnopmairl
HayyHas anekmpoHHasi bubniuomeka http://www.elibrary.ru/defaulttx.asp?

Q®edeparnbHasa yHusepcumemckas KoMmrnbtomepHas | http://www.runnet.ru/
cemb Poccuu
UHopmayuoHHasi cucmema  «EOuHoe  oOkHO | http://www.window.edu.ru/
docmyrna K obpa3ogamesibHbIM pecypcam»
AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Caim MuHucmepcmea Hayku U ebicweeo | http://minobrnauki.gow.ru

obpasoeaHusi PO

lNopman omkpbimoz2o on-line o6pa3osaHusi http://npoed.ru
UHopMmayUuOHHO-KOMMYHUKaUUOHHbIe http://www.ict.edu.ru/
mexHonoauu 8 obpazosaHuu. Cucmewma

edeparibHbIx 0bpazosamesibHbIX MoPMasos

AnekmpoHHasi UHghopmauuoHHo- | http://education.vsuet.ru

obpaszosamersbHasi cpeda ©®E0Y BO «BI'YUT

6.5 MNepevyeHb MHDOPMALIMOHHbLIX TEXHONOIMMMU, UCNONb3yeMbIX MPU OCYLLECTBIEHNN
obpasoBaTenbHOro npouecca no AucuvnnuHe (MoAaynio), BKMKYas MNepeyvYeHb
nporpamMmmHoro o6ecneyeHmMsa 1 UH(POPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpy n3yvyeHUM AMCUMNNMHBLI UCNOMb3yeTcsa nporpammMmHoe obecneveHne, COBpPEMEHHbIE
npocpeccrmoHanbHble 6a3bl  AaHHbIX M UH(OPMALMOHHblE cnpaBoyvHble cuctembl: IOUNOC
yHUBEpCUTETA, B TOM Yncne Ha B6ase nporpaMmHon nnatgopmbl «Cpefa anekTpoHHOro odyveHns
3KL».


http://e.lanbook.com/book/5820
https://e.lanbook.com/book/180777
https://e.lanbook.com/book/105992
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/584
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/585
http://www.edu.ru/index.php
http://www.elibrary.ru/defaulttx.asp
http://www.runnet.ru/
http://www.window.edu.ru/
http://biblos.vsuet.ru/megapro/web
http://minobrnauki.gow.ru/
http://npoed.ru/
http://www.ict.edu.ru/
http://education.vsuet.ru/

Mpun

oCcBOE€HUn

ANCUUNIIUHDBI ncnonb3yeTcs

NINLEH3NOHHOE WU  OTKpbITOE
nporpammHoe obecneyeHue
MporpamMmmbli JInueH3un, pekBU3NTbI NOATBEPXKAAIOLLErO Ne aya.
OOKYMeHTa
Adobe Reader XI

(6ecnnatHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html

BCE KOMMbKOTEPHbIE
Knacchbl ¢

ornepaumoHHOM

cuctemon Windows

AnbT
O6pas3oBaHue

Jlnyensna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpo4Ho»

(19, 29 ®CTI10), 309a,

313, 323, 332, 332a,
422,424, 434,
Bubnunoteka —
Hay4HbIN 3arn,

Bubnnoteka ClO

Microsoft
Windows 8

Microsoft Open License

Microsoft
Windows 8.1

Microsoft Windows Professional 8 Russian Upgrade
Academic OPEN 1 License No Level#61280574 ot
06.12.2012r.
https://www.microsoft.com/ru-ru/licensing/licensing-
programs/open-license

1, 30, 249a, 3096,
319, 327,
BubnuoTeka -
YyuTanbHbIN 3an

Microsoft Office
Professional Plus
2010

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level #48516271 ot
17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level #61181017 ot
20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

30, 134, 141, 335
Bubnuoteka
(4nTanbHbI 3an)

Microsoft Office
2007 Standart

Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No
Level #44822753 ot
17.11.2008https://mww.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

1, 24, 0396, 105, 251,
336a, 420

Libre Office 6.1

NuueHsna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkroyeH B
YCTaHOBOYHbIN NakeT onepaunoHHON cnuctembl AnbT
O6pasoBaHue 8.2)

424 434, bubnuoteka

(19, 29 ®CTI10), 3093,
313, 332, 332a, 422,

— Hay4HbIN 3an,

Bubnnoteka CI1O

Cnpasoy4yHoO-npasoebie cucmemMbl
MNMporpammbl JlnueH3un, peKBM3UTLI NOATBEPXKAAIOLLEro AOKYMEHTa Ne aya.
CnpaBouHble [orosop o coTpygHu4yecTse ¢ “UHPopMCBA3b-HepHO3EMBE”,
npaBoBasi PernoHanbHanbHbIn MHPOPMALMOHHBIN LEHTP 141, 151,
cucTema o6LLepoCccuincKom cetn pacnpocTpaHeH s NpaBoBOM 2496, 251
«KoHcynbTaHT nHdopmauumn KoHcynstaHT ntoc
Mnoc» Ne 8-99/RD ot 12.02.1999 r.

7 MaTtepuanbHO-TeXHMYEeCKoe obecnevyeHme AUCLUUNIINHDI

MaTepuanbHo-TexHu4eckan 6asa npvsegeHa B NULUEH3NOHHbLIX ddopMax M pacrosioxeHa rno
agpecy https://vsuet.ru.



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://vsuet.ru./

[ns npoBeaeHnsa y4ebHbIX 3aHATUMI (NTabopaTopHbIX, MPAKTUYECKUX 3aHATUIN, rPYNMNOBbLIX U
KOHCYnbTauun,

nHaomBuayarnbHbIX

TEKYLEero KOHTPOMs W MPOMEXYTOYHOM

ncnonb3yTcs y4ebHble ayanTopun:

YyebHas ayguTopusi Ne 111
Ans npoBeAeHust y4ebHbix
3aHATUN

Komnnekt mebenu ans yyebHoro npouecca.

JlTabopaTopHble ycTaHoBKM: «ABcopbums yrnekucnoro rasa Bogon», «Pacxop MOLHOCTM Ha
nepemMeLLnBaHney, YCTaHOBKA ANSA U3yYeHUs TMAPOAUHAMMKMA MOTOKOB XXMOKOCTM WU rasos:
«mapoaMHamuka  3epHUMCTOro  crosiy,  «mMapoAMHaMuka  KOMMaykoBOW  Tapeskuy»,
«OcaxgeHve, BUTaHNe 1 yHOC TBEPAOW YacTuubl B xugkon cpegey», «OcaxaeHue TBepabix
Yactiy B xugkom cpege», «OnpegeneHve KOHCTaHT npouecca  unbTpoBaHNsy,
«BbapabaHHbIn Bakyym-bunbTp», «lpoctas neperoHka», «MccneposaHne Tennonepeaayv B
TennoobmeHHvKe Tuna «Tpyba B TpyGe»», CTEeHA KONMOHHbIX annapaTos.

MepeHocHoe obopyaosaHue: mynbTuMeauninHbii npoektop NEC NP 100; HoyTtbyk Rover Book
W 500L; aKkpaH.

YyebHasn ayamntopusi Ne 115
ONs npoBefeHnst y4ebBHbIX
3aHATUN

Komnnekt mebenu ans yyebHoro npouecca.
JlaBopaTtopHble yCTaHOBKU: M3yyeHune pexxvmMoB ABUKEHUS XKUAKOCTU, OTHOCUTESbHbBIN MOKOM
KMOKOCTM BO BpaLLaAOWEMCS BOKPYr LUAWHOPUYECKOW OCK LMIMHOPUYECKOM cocyae,

aTTectayun)

WcnbiTaHne Bakyym-Hacoca, McnbiTaHve uUeHTpobexHoro BeHTMNATOpa, McnbiTaHwe
LeHTpobeXHO-BMXPEBOro Hacoca, HopmanbHble ucnbiTaHue LeHTpobexHoro Hacoca, CteHn
BepHynnn, y4ebHo-HarnsgHble nocobus no  Tematudeckum  pasgenam.  YyebHo-
nabopaTtopHble komnnekchl: MccnegoBaHue rugpoaMHaMukn xkugkoctw; WccneposaHue
napameTpoB paboTbl HACOCOB.

MepeHocHoe ob6opyaoBaHue: MynbTuMeauinHbli npoektop NEC NP 100; HoyTtbyk Rover Book
W 500L; akpaH.

YyebHasn ayamtopusi Ne 117
ONs npoBefeHnst y4ebBHbIX
3aHATUN

Komnnekt mebenu anst y4ebHoro npoecca.

MakeT BaKyyM-BbIMapHOMW YCTAHOBKM C  BbLIHOCHOW rpetowiern kamepon. Maket
mMaccoobMeHHoro annapata. CreHapl: «TpexkoprnycHasi BakyyM-BbiMapHasi YCTaHOBKay,
«PekTndumkaumoHHas  ycrtaHoBka  HenpepbiBHOro  gencremsi»,  «OCHOBHble  BuAbl
unbTpoBarnbHbIX MaTepuanoBy», «Mcnonb3yemble BuObl Hacagok B MacCOOOMEHHbIX
annaparax», «PasnuyHble BUAbl KOHTAKTHbIX YCTPOWCTB MacCOOOMEHHbIX annapaToBy.
MepeHocHoe ob6opyaoBaHue: MynbTuMeaninHbl npoektop NEC NP 100; Hoytbyk Rover Book
W 500L; akpaH.

[NomelleHne ans
camMocCTosiTENbHON  paboThl
obyyatowmxcsi, ayn. Ne 113

YuebHo-HarnagHble nocobus no Kypcosomy npoekTtuposaHuto. KomnbtoTepsl: Celeron 2.8
[Tu, Intel Celeron-120, Pent-5-200.

MonuTopbl: Samttron 56e, LCD TFT Samsung, ASUS VW193D BK. KnasuaTypa (3 wr.).
Mbiwb (3 wrT.)

[ononHNTENbHO ANA CaMOCTOATENBbHON paboTbl 06yYaoLLMXCA NCMOMb3YTCA YNTarnbHbIE
3anbl pecypcHoro ueHtpa BIN'YUT ocHaweHHble KoMnbloTepaMmn co cBob6oAHbIM JOCTYNOM B CETb
NHTEpHET 1 GMBNNOTEYHBIM U MHOPMALIMOHHO- CPABOYHLIM CUCTEMAaM

8.0ueHOYHbIE MaTepuanbl AN NPOMEXYTOYHOM aTTecTtauum oOy4varoWwMxXcA no
aucumnnunHe

OueHouHble matepuansl (OM) ons gucumnnuHbl BKNoYaoT B cebs:

- NepeyeHb KOMMNETEHUUN C yKasaHMEM 3TanoB UX hOpMMPOBaHUSA B MpPoOLECCE OCBOEHUS
obGpasoBaTenbHOM NPorpamMmmbl;

- onucaHune nokasaTtenen U KpUTEPUEB OLLEHMBAHMS KOMMNETEHLMA Ha pasnU4YHbIX 3Tanax
nx oOPMUPOBaHMS, ONUCAHNE LUKan OLEHNBaHWS;

-TUNOBbIE KOHTPOSIbHbIE 3afaHus UMM MHble MaTtepuanbl, HeobxoauMble ANA OLEHKM
3HAHUN, YMEHMWI, HaBbIKOB W OMblTa AEATENbHOCTU, XapakTepusylwmx atansl (opMmnpoBaHus
KOMMNeTeHUMn B NpoLecce 0CBOEHNSA obpa3oBaTefnbHOW NporpaMmbi.

-MeToANYEeCKMEe MaTtepuanbl, onpeaensarowmnin npoueaypbl OLUEHUBAHUSA 3HAHWA, YMEHUR,
HaBbIKOB M OMblTa OEeATENBHOCTU, XapaKTepu3yoLmMX aTanbl GOpMMPOBaHMSA KOMNETEHLINNA.

OM npeactaBnAlTCA  OTAENbHLIM  KOMMOHEHTOM W BXOAAT B CcOcTaB pabouen
nporpamMmmbl GUCLUUNIINHbI.

OueHo4Hble MaTepuansl opmupytotca B cootseTctBun ¢ 1 BIYUT «lNonoxeHne o6
OLIeHOYHbIX CpeacTBax».



NPUNOXEHUE

K pabo4yen nporpamme

1. OpraHM3aunMoHHO-MeToANYEeCKME AaHHble AUCLMNIINHBLI AN 3a04YHOM

¢opMbl 06y4eHus

1.1 O6BbeMbl pa3nuyHbix popM yyebHOM paboTbl U BUAbI KOHTPONS B

cooTBeTCTBMUU C y‘-leﬁHbIM nmaaHoOM

Buabl yue6HoM paboThbl Bcero yacoB| Cewmectp
4
akag. akag.
O6Lwas TpyaoeMKOCTb AUCLUNITUHDI 108 108
KonmakmHasi paboma, 8 m.4. ayOumopHble 3aHsIMUusi: 17,9 17,9
Jekumu 6 6
B Tom vncne B popme npakTUyeckom NOAroTOBKM - -
JlabopaTopHble paboThl 8 8
B Tom vncne B popme npakTUyeckom NOAroTOBKM - -
PeueH3npoBaHmne KOHTPOMbHbIX paboT 0,8 0,8
KoHcynbTauuu TekyLime 0,9 0,9
KoHcynbTauum nepes ak3ameHoM 2 2
Buapbl atTectaumm (9k3ameH) 0,2 0,2
CamocmosimenbHasi paboma: 83,3 83,3
MpopaGoTka maTepuanos Mo KOHCMEKTY nekuuin (cobecegosaHune, TeCTMPOBaHUE, 20 20
peLLeHne Kenc-3agaHui, 3agady)
Mpopa6GoTka matepuanos no y4ebHuKy (cobecenoBaHne, TECTUPOBaHUE, peLleHne 50,3 50,3
Kenc-3agaHun, 3agay)
MoarotoBka Kk 3awmte nabopaTopHbix paboT (cobecemoBaHve, TECTUPOBaHWE, 13 13
peLLeHne Kerc-3agaHui, 3agady)
[lo02omoeka Kk ak3aMeHy (KOHmMpOoJib) 6,8 6,8




OLIEHOYHbIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALUA

no ANCUUNIINHE
CmaporasoanHamuka




1 MepeyeHb KOMNETEHUMN C yKazaHMeM 3TanoB ux ¢popmmpoBaHus

Ne Koa dopmMynupoBkKa Koa n HanmeHoBaHue nHQUKaTopa AOCTMXKEHUA
n/n | Komnert KoMneTeHUuun KomMneTeHUuu
eHUuuu
1 OlK-4 CnocobeH W01 onk-4 - @MOHCTPUPYET NOHMMaHNE OCHOBHbLIX 3aKOHOB [ABUKEHMS
[EMOHCTpMpoBaTh XMOKOCTM U rasa

npuMeHeHne OCHOBHbIX
cnoco6oB nony4yeHus,
npeobpasoBaHus,
TpaHcnopTa u

TennoTexHNn4eCcknx
YCTaHOBKax 1 cucrtemax

Mncnonb3oBaHUA TeNNOThbl B

W02 onk-4— MNpUMeEHSIeT 3HaHNSA OCHOB MMAPOANHAMUKN 115 pacyeToB
TENNOTEXHNYECKMX YCTAHOBOK U CUCTEM

Koa n HaumeHoBaHue UWHOUKaTopa
AOCTUXEeHUA KoMmnetTeHUUn

Pe3ynbTaTthl 06y4yeHUs (noka3aTenu oLeHNBaHUA)

W1 onk-4- eMoHCTpuUpyeT noHMMaHue
OCHOBHbIX 3aKOHOB ABWXEHUS XUOKOCTU
urasa

3HaeT: 3aKOHbl MEXaHWUKN XNOKOCTU U rasa, dI)I/I3I/ILIeCKyIO CYLHOCTb
SIBMEHWN, npoucxogdawmnx B cpeaax npu peanmsaunm rmgpasnnyeckmnx
npoueccos

YMmeeT: ucnonb3oBatb Ha NpaKkTnKe OCHOBHbIE NPpUHUUNbI N obwue
NONOXEHUS MEXaHWKM XXUAKOCTU U rasa, Npu-MeHaTb n3nko-
MatemaTuyeckmi annapart npu pa3p360TKe TEXHONOrn4yeCcKkmnx npoueccos,
BKIO4Yarowmnx HaCoCHble YCTaHOBKN U O60py,D,OBaHMe C rmapo- u
nHEBMONpunBo40B

BnapeeT: appekTUBHBIMU METOAAMU U CPeCTBaMM MH(OPMALIMOHHbBIX
TeXHOMOruin No pacyeTy TPyGONPOBOAHbIX CETEN U MMAPaBNYECKUX MaLlnH
[Nsi NnepeMeLLeHunst X1aKocTeil U ras3os, perynupoBaHunio paboTsl
rMOpPaBANYECKMX MALLMH U CUCTEM TMOPABANYECKOTO U MHEBMATUYECKOTO
npvBOAa, HaBbIKaMM BbINOJTHEHUS| TMAPOAMHAMUYECKUX SKCNEPUMEHTOB U
UCTbITaHUS TMAPABIIMYECKUX MALLIWH

W02 onk-4 — NMpUMeHSsIeT 3HaHUSA OCHOB
rMapoaNHaAMUKKN ANt pacyeToB

3HaeT: YCTPOMCTBO M NPUHLUMN PpaGoThl rMAPABIMYECKMX MaLLUWH, YCTPOWCTB U
annapaToB, METOAbl MPOEKTUPOBAHUS HACOCHBIX YCTAHOBOK ANsi pacyeToB

TennoTexHN4eCKnX yCTaHOBOK U CUCTEM

YMeeT: COCTaBnATb rmapaBnMieckme CXeMbl MPOU3BOACTBEHHbIX 0OLEKTOB,
NPUMEHSATb TUMOBbLIE CXEMbI UCMOSb30BaHUSA rMAPO- U NHEBMOAnMnapaTos,
perynupoBath paboTy Hacoca Ha ceTb

BrageeT: npMMeHeHnsa TeopeTUYECKUX MOMOXKEHNA MEXaHUKN KNUOKOCTU U
rasa K peleHuto NpakTn4ecknx 3agad B obnactu NpUKNagHoONn MexaHuKu,
HaBblKaMW BbINOJTHEHNA TMOPOANHAMNYECKUX SKCNEPUMEHTOB N UCTbITAHNA
rmgpaBimnyecknx ManH

2 [acnopT oueHO4YHbIX MaTepuanoB No QUCUUNINHe

Ne Pasgenbl MHpekc OueHoYHble MaTepuarnsbi TexHonorus/npouenypa
n/ OUCUMNIUHBI KOHTpOnupy HavMeHoBaHue NeNe 3agaHui OLieHUBaHWs (Cnocob KOHTPOns)
n emou
KoMneTeHuu
n (unu ee
yacTtn)
1 | BeegeHve OrK-4 Tecm (baHk mecmoebix 3adaHuli) 1 BnaHo4Hoe nnu komnbloTEPHOE
TecTnpoBaHue
CobecedosaHue (8ornpockl K 3a4emy) 34-37 KoHTponb npenogaBaTenem
2 | TvppaBnuuyeckn | OllK-4 Tecm (baHk mecmoebix 3adaHuli) 2-5,20 BnaHo4Hoe nnu komnbloTEPHOE
e npotieccsl TecTupoBaHue
TpaHCcnopTMpoBa CobecedosaHue (8orpockl K 3a4emy, 38-43 KoHTponb npenogasaTenem
HUst K nabopamopHbIiM pabomam)
TEXHOMNorn4ecku _
X cpeq Kelic-3adaHue 26 KoHTponb npenogaBatenem
3 | M'mppomexaHnye | OMK-4 Tecm (baHk mecmoebix 3adaHuli) 6-12,21 BnaHo4Hoe nnu komnbloTEPHOE
ckvie npouecchbl TecTupoBaHue
u o6opynosaHue CobecedosaHue (8ornpockl K 3a4emy, 44-53 KoHTponb npenogaBatenem
ans mux K nabopamopHbIiM pabomam)
peanusaumn Kelic-3adaHue 27-29 KoHTponb npenogaBaTenem
4 | Tennosble OriK-4 Tecm (baHk mecmosbix 3adaHuli) 13-14,22 BnaHo4Hoe unu kKomnblTEPHOE
npouecchl n TecTupoBaHue
annaparbl CobecedosaHue (8ornpockl K 3a4emy, 54-60 KoHTponb npenogaBaTenem
K nabopamopHbiM pabomam)
Kelic-3adaHue 30-31 KoHTponb npenogaBatenem
5 | MaccoobmeHHbl | OlMK-4 Tecm (baHk mecmosbix 3adaHuli) 15-19,23-25 BnaHo4Hoe unu kKomnbTEPHOE
e npouecchl 1 TecTnpoBaHue
annaparbl CobecedosaHue (8ornpockl K 3a4emy, 61-74 KoHTponb npenogaBaTenem
K nabopamopHbiM pabomam)
Kelc-3adaHue 33-32 KoHTponb npenogasaTtenem




3 OueHoYHbIe maTepuanbl Ans NPOMeXYTO4YHOM aTTecTauum

TunoBble KOHTPONbHbIE 3a4aHUA UNU UHble MaTepuanbl, Heo6XoAuMbIe ANA OLeHKN
3HaHUWN, YMEeHUN, HaBbIKOB U (MNN) ONbITa AeATEeNIbHOCTU, XapaKTepU3yrLWmX 3Tanbl
chopmmpoBaHMA KOMNETEeHUUN B NpoLiecce 0OCBOEHUA o6pa3oBaTenbHOMN

ATTecTaumsa oby4atoLerocsi no AUCUUNIIMHE NPOBOAUTCS B hopMe TECTUPOBAHUS, U

npegycMartpmBaeT BOSMOXHOCTb nocnenyouiero cobecenoBaHus (3a*-|eTa).

Kaxgbi BapnaHT TecTa BkrtodaeT 20 KOHTPONbHbLIX 3a4aHUn, U3 HUX:
- 9 KOHTPOIbHbLIX 3a4aHWU Ha NPOBEPKY 3HaHUN;

- 9 KOHTPOIbHbIX 3a4aHW Ha NPOBEPKY YMEHUN;

- 2 KOHTPOrbHbIX 3a4aHWUN Ha NPOBEPKY HABbLIKOB.

3.1 Tecmsbi (6aHk mecmoebix 3adaHull)

3.1.1 OlNK-4 Cnoco6eH AeMOHCTPMpOBaTb NPUMEHEeHMEe OCHOBHbIX cnoco6oB
nony4veHus, npeobpasoBaHusi, TPAHCNOPTa U UCNOSIb3OBaHUA TeNsOThbl B
TeNNOTeXHNYECKNX YCTAaHOBKAX U CUCTeMaXx

Ne

3agaHnd

TecToBoe 3agaHue

A (Ha BbIGOp OQHOro NpaBUNbLHOrO OTBETa)

1

CyLUHOCTb rMrnoTe3bl CNOWHOCTM 3aKIoYaeTcs B TOM, YTO XUOKOCTb paccMaTpuBaeTcs Kak
1) cpena, MetoLast paspblBbl U NMYCTOTbI

2) cnoxHasi cpefa ¢ paCTBOPEHHbLIMM ra3amu, BeLLeCTBaMU, UMetoLLLasi pa3pbiBbl U MyCTOThI
3) HenoaBWXHOE TBEPAOE UMK XUAKOE Tero, Npu onpeaeneHHoN TeMnepaType 1 aBneHUm

4) KOHTUHYYM, HenpepbIBHas CNMOLWHasA cpeaa

B oTKpbITOM cocye HaxXoAMTCs XUAKOCTb C NAOTHOCTLIO p = 1000 Kr/m®. MaHomeTp, npucoeanHEHHbIN B
HEKOTOPOW TOYKe cocyAa, NokasblBaeT JaBMNeHue p = 5-10* Ma. Ha kakoit BbicoTe Haa JaHHOW TOYKOM
HaxoAWTCs YPOBEHb XNAKOCTU B pesepByape?

1) 15wm

2) 05m

3) 15m

4) 5m

HaliTn KpuTnyeckyro CKopocTb B npsiMoi kpyrron Tpybe d = 0,020 m anst Bo3gyxa, ecnv ero AuHaMmnyeckui
KO3(hULIMEHT BASKOCTM U MNOTHOCTL COOTBETCTBEHHO pPaBHbl 11 = 2 -10”° Ma-c, pP= 1,2 krim®.

1) 8,3wm/c

2) 1,9wmic

3) 3,3wmlc

4) 2,3 wmlc

Kakon 3akoH MexaHWku BbipaxaeT ypaBHeHne beprynnu?
1) 3aKkoH coxpaHeHUs KonuyecTBa ABWMKEHUS
2) Btopoi 3akoH HbloTOHa
3) 3akoH coxpaHeHus SHepruu
4) 3aKoH coxpaHeHus matepum

Hacoc nogaeTt macno ¢ pacxogom 2 n/c Ha BbicoTy 60 M. MoTepu Hanopa coctaenstoT 42 M. Oba pe3epByapa
oTkpbIThl, KM Hacoca paseH 0,6. MNMnoTHocTe macna p = 900 Kr/m®>. Yemy paBHa MOLLHOCTbL Ha Bany Hacoca?
1) 30«kBT
2) 3 kBt
3) 1,77 kBt
4) 1,24 kBt

CKOpOCTb ocaxkgeHua npu nammHapHoOM pexmnme paccymTbiBaeTCcd no d)opMyne:
2 2
7d
4 2

6) 9d%(om - p)p :
12

g) 99°(Pm =)
18u

r /4(pm—p)gd_
3Kp

OCHOBHOV pacyeTHOW reoMeTPUYECKON XapaKTEPUCTUKON OTCTONHMKA ABMSETCS
a) BbICOTa OTCTOMHMKA;

6) ANWMHa OTCTONHWKA;

B) nnowaab NOBePXHOCTU OTCTOMHMKA B NNaHe;

r) BEPHbI OTBET HE YKa3aH.




YpaBHeHve Ans ruapaBnnyeckoro ConpoTUBNEHNS HEMOABWXXHOIO 3€PHUCTOrO Crlos,
roe | — BbicOoTa 3epHUCTOrO Cros;

ds; — 9KBMBaneHTHbIN QuamMeTp KaHanos;

W — CKOpOCTb;

A — KO3 PUUMEHT CONPOTUBIIEHNS;

p — NNOTHOCTb.

133 .
a) —~.23;
Re
2 .,
6) , | pw;
d, 2
W2
B) 22V
I pw
r) ,1_/0_.
d, 2
9 MpaBunbHasi 3annck OCHOBHOTO AnddepeHLnanbHOro ypaBHeHUS (OUNbTPOBaHWS, eCrnv
AP — pa3HOCTb AaBneHui,
Roc, Re — conpoTtuBnenns ocagka n ounbTposanbHON Neperopoakm,
V — 06bem cpunbTpaTa,
S — nnowagb NOBEPXHOCTU UNbTPOBaHUS,
T — NPOAOIMKUTENBHOCTU (PUNBTPOBAHUS.
dv . dv AP
a) AP=pu(R,+R,)—— 6) -
dr Sdr ,u(ROC—R([))_
dv _ AP dv _ AP
) dr ,u(Roc +R,) . 3 Sdr ﬂ(RM +R,)
10 KpuTepun PenHonbaca Ang npoLeccoB nepemeLunBaHns paBeH:
2
a) KanSd‘r’; G)ﬂ; B)iz; r)m.
u p(nd) 9
11 MoLLHOCTb, MOTpebnaemMyto MeLLankow Npy yCTaHOBMBLUEMCS PEXUME, PacCUUTLIBAKOT MO dopmyre:
345
nd® . 345. K, :pnd
1) P9 2) K -pnid”; 3) N Y
U n
12 OCHOBHbLIM TEXHONOMMYECKMM MNokasaTenem ounbTpoBarnbHbIX NEPEropoaokK SABMNSTCS
a) nnowanp;
6) TONWMHa;
B) 3aepXuBarLas cCnoCoOHOCTD;
r) BHELWHWIA BUg,
13 Hakunb Ha cTeHkax TennoobmeHHOro annaparta HeobxoauMo yaansTb, Tak Kak
a) oTnoxeHue ocagka Ha Tpyb6ax ymeHbLuaeT KoadpuLMeHT Tennonepepayu;
6) HaKMMNb yMeHbLUAET ceyveHne Tpyb 1 yBenmumBaeT rmapoauHaMUYecKoe CONPOTUBIEHNE ABMXKEHWIO
pacTtBopa;
B) OTNOXEHWEe ocaKa CHKaeT Ko PULMEHT TennooTaauu;
r) OT/IOXKEHME OCafKka He BNUSIET HA Tennonepeaaqy.
14 Hanuuue B nape HebonbLIMX NpMMecer Bo3ayxa U HEKOHAEHCUPYHOLLMXCS ra3oB
a) noBbIWaeT KO3 OULMEHT TENNOOTAAYN;
6) He BNUseT Ha KO3 DULMEHT TENNOOTAAYY;
B) pe3Ko CHuMxaeT KoadppuumeHT TennooTaaum;
r) yBenuumBaet At =Tyac —tem
15 YKaxxute npaBuIibHYH 3anvcb Yncna eguHuL nepeHoca Macchl npu abcopbuum
a) K ,FAY,,;
23lg Yo
Ay,
B) M,
A)’cp
r G( Y —Yx )
16 CoctaB napa, yaansoLerocs n3 pektugmrkaLMoHHON KOMOHHbI B AedniermaTop, paBeH CoCcTaBy
a) kyboBoro ocrtaTka;
6) ncxogHoM cmecy;
B) AMcTUNNATA.
17 [dnarpaMmma cooTBETCTBYET NnpoLeccy




y=AXY/

a) abcopbums;
0) pekTnukaums;
B) NeperoHka

18 CwmelwmBaetca G kr Bo3gyxa ¢ napameTpam l1, X1 u G2 Kr Bo3gyxa ¢ napameTpamu Iz, x2. OTHoweHne G1/G»
= 3. YKkaxute HOMEpP TOYKM CMECU Ha I—x onarpamme
I I,
N\
Iy 4
/
1 ’\
X1 X2 X
a)1;
0) 2;
B) 3;
r) 4,
A) 5.
19 Ecnn napumnarnbHOe AaBlieHue napa Hag NoBepxXHOCTbIO MaTtepuana rnpesbillaeT ero napusanbHoe gaBlieHne B

rase, To:
a) byneT paBHOBECUE;
0) npeT cyLuKa;
B) MOET yBNaxHeHWe;
r) nget copbuus

B (Ha BbIOOP HECKONBLKUX NPaBUNbHbIX)

20

Hacoc ansa paboTbl Ha ceTb nogdupatoT no
1) 3apaHHOW nopave;
2) Tpebyemomy Hanopy;
3) nonesHon MOLLHOCTMY;
4) makcumanbHomy KIif.

21

Mpwu nepexofe 3epHUCTOrO Cros B NCEBOOOXKMKEHHOE COCTOSIHUE YBENNYMBAETCSA
a) NOPO3HOCTb;

0) BbicOTa cnos;

B) rMapaBnnyeckoe conpoTMBeEHNE

22

KomneHcauusi TemnepaTypHbIX YANMHEHWI NpedycMOTpeHa B TennooGMeHHUKax

}1
k:
ﬁ i =/:I\

AN
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Y

B) r)

0,B, T
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KonoHHble TapenbyaTtbie annapaTel MOryT paboTaTtb B rMapOANHAMUYECKUX PEXMMAX:
a) Ny3bIPpbKOBOM,;

6) NNeHoYHOM;

B) NOABMCAHUS;

r) NneHHoMm;

A) CTPYMHOM;

€) aMynbrMpoBaHus

24

HacapgoyHble KONOHHbLI MOTyT paboTaTh B rMapoaNHaAMUYECKUX peXMmax:
a) Ny3blpbKOBOM,;

6) NNeHOYHOM;

B) NOABUCAHMS;

r) NEHHOM;

) CTpy/AHOM;

€) aMynbrupoBaHusi

25

Kakve cywmnkm Hanbonee LenecoobpasHbl Ans CYLUKM ChiNyyYux maTtepnanos?
[n§a cywkn maTeprarnos UCMOSb3YHT CYLUUITKH:

1) 6apabaHHbIe;

2) BanbLOBbIE;

3) neHTO4HBbIE;

4) ¢ KUNAWMM crioem;

3.2Keunc — 3apgaHun
3.2.1 Ol1K-4- CnocobeH 0eMOHCmMpupoeamb MPUMeHeHUe OCHOBHbIX crnocoboe
nony4eHusi, npeobpasoeaHusi, mpaHcrnopma u ucrnoJsjib308aHusi mernsjomsni
mensiomexHU4YecKuUx ycmaHoeKax u cucmemax
3adaHue: [JaTb pa3BepHyTble OTBEThbI HA CreayloLne CMTyauMoHHbIEe 3agaHus

Homep TekcT 3agaHus
Bonpoca

26 Cutyauwms. B uexe, rae Bbl paboTaete, HeO6X0AMMO yBENUYNTL NPOM3BOANTENBHOCTL. LIeHTpOoBexHbIi Hacoc NofaeT chipbe B
konuuecTBe 20 M*/4, cosaasas Hanop 50 M. MonHbii KM Hacoca n = 0,8.
3apanue. NpeanoxuTe MEPONPUATUSI MO YBEIIMYEHWIO NPOM3BOAMTENBHOCTH Hacoca

OTBeT: MNpon3BOAUTENBHOCTL HACOCa — KONIMYECTBO XUAKOCTH, NoJaBaeMoe HaCOCOM B HaNopHble TPyGonpoBoA B e4UHNLY
BpemMeHW. [Ons yBenu4eHWsi NPOM3BOAUTENBHOCTU HAacOCa MOXHO:

1. YBenuuutb ymcno o6opoToB paboyero koneca Hacoca, MCXOAs M3 3aKOHOB NPOMNopLMOHanbHOCTU Q1/Q2=n1/n,.

2. CHU3UTb MMapaBnuYeckoe CoNpOTUBEHWE B HAaNOpHOM Tpybonposoae. [ns 3TOro oTKpbITh NOMHOCTLIO 3aABUXKY Ha
HanopHoOM Tpy6onpoBoAe, YBENMYMTL AMaMeTp HanopHoro Tpybonposoaa, ogHako AnaMeTp HanopHoro TpyGonposoaa
[OMmKeH ObITb MeHbLLIE AnameTpa BcackiBatoLLero Tpybonposoaa.

3. MoakniouunTh ABa Hacoca napannesnbHo.

27 CVITyaLWIﬂ. Bbl pa60TaeTe MacTepoOM Ha O4YUCTHbIX COOPYXEeHUAX, HeobxoanmMo NPOBECTUN PEKOHCTPYKLUUIO C LesNbio yBENTUYEHNA
npon3BoOUTENbHOCTU OTCTOWHWKOB.
3apaHwme. rlpe,EU'IO)KVITb MEepPONpUATUA No yBEJIMHEHUIO NPON3BOAUTENBHOCTU OTCTOVHWKOB

OTBeT: NpoV3BOANTENBHOCTL OTCTOWHMKA 3aBUCUT OT CKOPOCTW OCaXAEHWS 1 NNOLWAaaN OTCTOMHMKA. [na yBenuyeHus
NPOU3BOANTENILHOCTN OTCTOVHMKA MOXHO:
1. YBenuuutb pasmep ocaxzaaeMbix YacTuy, Aobasnsas pacteopsl [MAB. Uem kpynHee yactuubl, TeM Gornblue nx CKOpoCTb
ocaxaeHusi.
2. MNepen OTCTOWHMKOM CYCMEH3MI0 Hafdo NOAOrpeThb AN CHKEHNS BA3KOCTU cpedbl. CKOPOCTb ocax/aeHuss obpaTHo
nponopuuoHanbHa BA3KOCTU.
3. Ans yBenu4eHust NOBEPXHOCTU OCAXKAEHUSI YCTAHOBUTb MHOTOSIPYCHbIE OTCTOMHUKM.

28 Cutyaums. Bl paboTaeTe Ha cTaHUMK DUNBTPOBAHUS caxapHOro 3aBoda, HeobxoAMMO YBEMUYUTL CKOPOCTb hUNMbTPOBAHWS C
Lierblo MOBLILLEHWS MPOV3BOAUTENBHOCTU ((OMINbTPOBaHWE BEAETCS NPU NOCTOSIHHOM Nepenage AaBneHus).
3apanue. MpeanoxuTb MeponpusTHs MO YBENUYEHWIO NPOM3BOAUTENBHOCTU PUNBTPOB

OTBeT: [NoBbICUTL NPON3BOANTENBHOCTL PUINbTPa MOXHO, YBENNYMB NOBEPXHOCTb (DUMBTPOBAHUSA U CKOPOCTb PUIbTPOBAHUS.
[ns yBenu4eHns ckopocTu cunbTpoBaHNS Hafo:
1. YBenuuutb ABmxyLyto cuny npouecca (AP — nepenag AaBneHvin Ha unbTpoBanbHOM neperopogke) nvbo noebiwas
136bITOYHOE AaBMeHNe Hag PUnbTPOBaNbHON NeEPEropokon, NMMbo co3faBasi Bakyym nof Heu.




2. MNepen puUnNbTpPOM CycneH3uo Hago NOAorpeThb AN CHUKEHUS BA3KOCTU cpefpbl.
3. Ocagok HeobxoanMo yaansiTe ¢ PUIbTPOBaNbHOM NEPEropoaKM Arsi CHUXKEHUS CONPOTUBIIEHUS.
4. Ncnonb3osaTtb unbTpoBanbHY Neperopofky ¢ MEHbLUUM CONPOTUBMIEHNEM.

29 Curtyauus. Bbl pabotaeTe Ha caxapHoM 3aBofe. [poLecc nepemelumBaHns caxapHOro pacTBopa MMeeT HUSKYH0
WHTEHCUBHOCTb.
3apaHue: [peanoxuTs MeEpPONpUSITUS NO MHTEHCUUKALMK NpoLiecca NEPEMELLNBAHNS CaxapoCoAepKaLMX PacTBOPOB.
OTBeT: [NoBbICUTb MHTEHCUMBHOCTb MEXaHNYECKOro NepeMeLLnBaHNs CaxapoCoAepallnx pacTBOPOB BO3MOXHO CreayoLLmmMm
cnocobamu:

1. CHU3UTb BSI3KOCTb NepeMeLLBaEeMOro pactTeopa, TeM CaMblM YMEHbLUWTEL CONPOTUBIEHNE CPeAbl BpaLleHuto Mewianku. C
3TOW Lienbio UCMOMb3YHOT annapaTsl C TEMNOBON pyGaLlKon.

2. YBenununTb CKOpPOCTb BpalleHus Meluanku. [ins npegorepalleHusi o06pa3oBaHmns BOPOHKM BOKPYr Bana B annapar nomeLuaoT
oTpaxaTernbHble Neperopoaku, KOTopble, KPOMe TOro, CMOCOGCTBYIOT BO3HUKHOBEHUIO AOMNONHUTENBHBIX BUXPEW U YBENUYEHUIO
TypbyneHTHOCTW.

3. C uenbio yBenuyeHns TypbyneHTHOCTV cpeAbl NpyU NepeMeLLnBaHnm NCNomnb3yoT MHOTOPSAHbIE MeLLanku (onacTHbIe,
TYpOVHHbIE).

4. Ins ynyyweHuns nepemelumBaHusi 6onblumx 06beMoB B cocyaax ¢ NponennepHbiMy MeLlankammy ycTaHaBnMBaroT
onddy3opbl.

30 Cutyauus. Bbl paGoTaeTe Ha caxapHOM 3aBoe, ANs NoaorpeBa XXOMOMNPEeCoBaHHOW BOAbI Nepes NOCTYNIEHNEM B OTCTOMHUK
UCMorb3yeTcsi BEPTUKAnbHbIN KOXyXOTpyGUaThlii TennoobmeHHuk. 3a 5 MuH Boa aomkHa HarpeBatbest oT 35 go 85 °C. Ceitvac
3a NATb MUHYT BoAa HarpeBaeTcs oT 35 go 60 °C.
3apaHue: YCTaHOBUTb NPUYMHY AHHOTO NPOUCLLECTBUS U NPEANOXUTL PSiA MEPONPUSTUIA MO NPEAOTBPALLEHMNIO NOA0BHBLIX
cuUTyaumn.

OTBeT: YKomonpeccoBasi Boaa He HarpeBaeTcsl 40 3ajaHHOW TeMmepaTypbl B KOXKyXOTpyG4aToOM TennooOMeEHHMKe No
crneyoLmMM NpUYMHaMm:

1. MoBepxHocTb TennoobmeHa 3arpsisHeHa. Heob6xoauMo o4UCTUTL MOBEPXHOCTb OT 3arpsi3HEHUNA U CHU3UTb TEPMUYECKOE
COMPOTUBIIEHNE CTEHKM.

2. Huskas ckopocTb ABUXKeHUs Boabl B TpyOkax. CnefyeT yBenMumTb pacxon BoAbl U YCTAHOBWUTL NEPEropoaKM B KpbILLKE UK
[HULLIE TennoobMeHHMKa.

3. Huskoe gaBneHue n TeMnepatypa napa B MeXTpybHOM npocTpaHcTBe TennoobmeHHuka. [Ang yBenuyeHus koadduumneHTa
TEeNnnooTAayY B MEXTPYOHOM NPOCTPaHCTBE NOBLICUTL AABMEHUE Napa U yaanuTb HEKOHAEHCUpYLWMecs rasbl (Bo3ayx).

31 Curtyauus. B uexe pabotaet (no NnpAMOTOYHONM CXeMe) BO3Ayxonodorpesarterb, B KOTOPOM HarpeBaeTcs BO34yX OT
TemnepaTtypbl '[1 =20°C o t2 =210 °C ropsuMmy raszaMu, KOTOpble OXMaXkaaloTes oT Temnepatypsl t; = 410 °C go
Temnepatypsl t; = 250 °C.
3apaHue. OnpenenuTb cpeaHUii TemnepaTypHbI Hanop Mexay Bo34yXOM U ra3oM U NPEeAoK1UTb MEPONPUATUS MO ero
YBEMNUYEHMIO.

OTBeT: CpegHuii TeMnepaTypHbIA Hanop MeXay ra3oM 1 BO34yXOM Mpu NpsMOTOKe
() (o]
410°C ras 250°C
#
20°C BO3AYX 210°C
>
0
At, =410-20 =390°C
A, =250-210=40°C
A, 390
—2=—"=9,75>2
A, 0
At — At 39040
A, =0 = =153,7°C
In At In9,75
At
CpeaHuii TeMnepaTypHbI Hanop Mexay ra3om 1 BO34yXOM Npu NPOTUBOTOKE
(o) (o)
410°C ras 250°C
| -
L
210°C BO34YyX 20°C
<
0
A, =250-20=230"C
0
At, =410—210=200°C
At 230
—f =—"=115<2
At 200
At +4t 230+ 200
6 0
Atq, =—2 > 2 = > =215"C
T.k. Atcp npu NPOTUBOTOKE GoMbLLE, YEM NPU NPSIMOTOKE, CNeAoBaTENbHO NPOTUBOTOYHAsS CXEMa ABWXEHUS TENSIOHOCUTENEN
6onee adpekTBHA. HE0OXOAMMO M3MEHUTL HanpaBrieHVe ABWKEHUS OAHOrO U3 TENIOHOCUTENEN.
32 Cutyauus. Bbl paboTaeTe Ha npeanpusiTUm No NPOV3BOACTBY a30THOW KUCMOTLI orepaTopoM abcopbLumoHHO KoMoHHBI. Mepen

Bamwu noctaBneHa 3agaya nHTeHcuduumpoBaTh npouecc.




3apgaHue. [MpegnoxmTe MeponpuaTna No MHTEHCUGMKALMK NpoLiecca abcopbuum ammmaka BOgoN.

OTBeT: [Ina nHTeHcudukaumm npotiecca abcopbummn ammmaka BoAoW BO3MOXHO MPOBECTY CNeAYOLNEe MEPONPUSTUS:

1. CHU3UTb TemMnepaTypy BOAbI.

2. MNoBbICMTb NapumanbHoe AaBreHne ammmuaka B ra3oBo CMeCH.

3. obecneuntb Hanbonee achbheKTUBHLIM MMAPOSUHAMUYECKUI pexxM paboTbl abcopbepa Anst co3aaHna pasBUTO NOBEPXHOCTH
KOHTaKTa a3 Mexay Bo4oN 1 aMMUaKoM (3aBUCUT OT CKOPOCTU ra3a B annapare).

33 CuTtyaums. BoipaboTaeTe rnaBHbIM UHXEHEPOM Ha X1ebonpueMHOM nyHKTe. Bam nopyymnu npuoGpecTty HOBYIO
3€PHOCYLLUITBHYIO YCTaHOBKY.
3apanue: MNMogobpaTb BO3MOXHbIE KOHCTPYKLIMK CYLUMIOK, MOSICHUTB MX AOCTOMHCTBA M HEA0CTaTKM.

OTBeT: [Inf BbICYLUMBAHNS 3e€PHOBbIX MaTepuanoB BO3MOXHO MUCMonb3oBaHne 6apabaHHbIX CyLUMIOK U CYLUMIOK C KUMSLLMM
(NCeBOOOXKMKEHHBIM) CII0EM.

[locTonHCTBA yKa3aHHbIX CYLUWIOK:

1. IHTeHcHBHasA 1 paBHOMepHas CyLlKa BCreACTBMUE Pa3BUTON NOBEPXHOCTU KOHTAKTa Matepuarna u CyLUUMbHOTO areHTa
(Bo3gyxa).

2. bonbLUoe HanpsbkeHve no Bnare.

3. KoMnakTHOCTb yCTaHOBKM.

4. B cylwmrkax ¢ KMnsiyMm Cnoem BO3MOXHa CyLLKa NP BbICOKMX TemnepaTypax BCEACTBME KPAaTKOBPEMEHHOCTU KOHTaKTa.
5. Bblcokasi cTeneHb MCMonb30BaHUs Tensa CyLUMIMBHOIO areHTa.

HepocTtaTtku Takmx CyLUMMOK:

1. icTmpaHue v 3HaunTenbHbIA YHOC MEMKMX YacTuL.

2. Bblcokoe rugpaBrnmMyeckoe ConpoTUBEHUE B CYLLIMIKaX C KUMSALLMM CIOeM.

3. CyLUMMKM C KMMSILLMM CIOEM HenpurodHbl Ans CyLUKM Matepuana ¢ 6onbwmm pasmepom YacTul.

3.3 CobecepgoBaHue (Bonpochl K 3a4eTam, 3awmTe rnabopaTopHbIX pabor)
3.3.1 OlMK-4- CnocobeH deMoHCmMpupoeamb NMPUMeHeHUe OCHOBHbIX crnocoboe
nony4eHusi, npeobpasoeaHusi, mpaHcrnopma u ucrnosib308aHusi mernsjomsni
mernsiomexHU4YecKUx ycmaHo8Kax u cucmemax

Homep TekcT BOonpoca
Bonpoca

34 MpeameT n 3apgaym kypca « TexHonornyeckne npoweccsl U nponssoacTea». CoBpeMEHHbIE 3a4a4m NMULLEBON U
XMMUYECKOW NPOMBbILLIIEHHOCTH.

35 Knaccundukaums OCHOBHbIX TEXHOIOIMYECKNX NPOLECCOB.

36 OG6LumMe NpuHLMNbLI aHanusa 1 pacyeta nNpoLeccoB 1 060pyaoBaHMSA: MaTepuanbHbI U SHEPreTU4ECKNIA
6anaHcbl, MHTEHCUBHOCTb, 3EKTUBHOCTb, CKOPOCTb, ABMXKYLLASA CUra MPOLLecca, CONMPOTUBIEHNE NEPEHOCY.

37 Mepbl N0 yny4yLleHUo Ka4yecTBa TEXHONMOIMYECKUX NPOLIECCOB.

38 YKupgkve TexHonornyeckme cpefpl, kKak 06beKT uccneoBaHus.

39 XapaKkTepucTuKn ABVXKEHMS XnakocTu. MaTtemaTnyeckoe onvcaHne OBWKEHUS U PaBHOBECUS.

40 YpaBHeHunsa aHeprun. oTepu aHeprum.

41 'vopaenuyeckme MawmrHbl. OCHOBHbIE XapaKTEpPUCTVKM 1 NapaMeTpbl.

42 Cnocobbl ynpaBneH1s Ka4eCcTBOM MPOLIECCOB TPAHCNOPTUPOBAHMUS XUAKNX TEXHONOMMYECKNX cpeg.

43 Cnocobbl perynupoBaHnst paboTbl rMapaBinyecKkMx MallmH C Lenbio M3roTOBNEHUS NPOAYKUMM B 3aA4aHHOM
KONMMYECTBE U 3a4aHHOro KayecTBa.

44 Ponb rugpomexaHn4ecknx NpoLeccoB B MULLIEBON 1 XMMUYeCKon TexHomnorunax. Knaccudukaums
TexHonornyeckux cucrtem. Knaccngmkaums TexHONormyeckux npoLeccoB.

45 TeyeHue XnaKoCT Yepes 3epHNCTbIE U NopucTble cnon. MaTtemaTnyeckoe onucaHme npouecca.

46 MopoavHamuyka NceBAOOXKMKEHHOTO cnosi. Mephbl MO yny4lleHno KadecTBa npouecca: MHTeHcUdMKaums
noBblLIeHNe 3PPEKTUBHOCTU NCEBLOOKUKEHMS.

47 duranyeckas CyLHOCTb npouecca ocaxaeHus. MatemaTtnyeckoe onvncaHvne npouecca. VIH-TEHCMBHOCTb
OCaXOEHNSA NPV PasnUYHbIX TMAPOANHAMUYECKUX PEXUMAX.

48 Mepbl N0 yny4yLleHUo KayecTBa ocaxaeHusi: cnocobbl MHTEHCHdMKaUMm npouecca; Cnocobbl ycTpaHeHus bpaka
KOHEYHbIX MPOAYKTOB NpoLEecca OCaXaeHus.

49 PasgeneHue xumaKkMx HEOOHOPOAHbLIX CUCTEM B Norne  LeHTpobexHbix cun. Matematuyeckoe onmcaHue
npouecca. PacueT dpaktopa pasgenenus. Bpemsi 1 ckopocTb LieHTPOBEeXHOro pasgeneHus.

50 KoathpmumeHT achpdekTmBHOCTM. Mepbl N0 yry4LIEHUIO KayeCcTBa LeHTPUdYrMpoBaHus: cnocoobl
MHTEHCUdMKaLMM NpoLecca LeHTPUAYrMpoBaHus; cnocobbl yCcTpaHeHNst Gpaka KOHEYHbIX NMPOAYKTOB npoLecca.

51 dunbTpoBaHue. Pusmyeckas CyLHOCTb Npouecca. [BuxyLiasa cuna, ConpoTUBIIEHNE Y UHTEHCMBHOCTb
npouecca. Matematnyeckoe onucaHme unbTPoBaHUS.

52 Pexunmbl NOCTOSIHHOrO Nepenaga AaBneHus 1 NOCTOSIHHOW CKOPOCTM npouecca. Mepbl No yny4lleHuto kayecTsa
uUnbTpoBaHus: cnocobbl MHTEHCHMMKALIMK NpoLiecca; cnocobbl ycTpaHeHUst Gpaka KOHEYHbIX NPOAYKTOB
npovecca.

53 MepemelumBaHue B Xuakux cpegax. Bugbl nepemewmBaHus. HTEHCMBHOCTb M 9 EKTUBHOCTb
nepemewnBanms. MexaHnyeckoe nepemelunBaHve. SHeprocbepexeHve npu nepeMeLLnBaHmu.

54 3HaueHune npoueccoB TeNNOoOOMeHa B XMMUYECKOW U MULLIEBOIN NMPOMBbILLNEHHOCTU. Buabl nepeHoca Tenna, nx
xapakTepucTtuku. OcHoBbl Tennonepegayn. MaTtemaTnyeckoe onncaHne NpoueccoB TenioobmeHa.

55 KputepuanbHoe ypaBHeHue Tennootgayun. Tennonepegada. CesAsb Mexay KoadduunmeHToM Tennonepeaayu un
KoadhpurumeHTaMm TENNOOTAAYN.

56 CxeMbl ABWXeHUsi TennoHocutenen. OnpegenexHne cpegHen ABUXKYLLEN CUMbl NpoLlecca Tennonepeaayu.

57 MpombilneHHble cnocobbl NoaBoAa M OTBOAA TENJOThI B TEXHONOIMYECKoW annapaTtype. Mepbl N0 yny4yLleHuto




KayecTBa: cnocobbl KOPPEKTUPOBKN TEXHOJIOTMYECKMX NapaMeTpoB TENJIOBbIX NMPOLEeCCOB.

58

BbinapusaHue. duanyeckas CyLWHOCTb npouecca. MeToabl NpoBeAeHUs BbinapuBaHus. Oﬂ,HOKOpI’IYCHbIe n
MHOIOKOpnyCHble BbiNapHblie YCTAaHOBKW.

59

MaTepuanbHsblii 1 TENNOBOW GanaHckl BoinapusaHus. O6LLas U nonesHas pasHocTb TeMnepatyp. OnpefeneHve
pacxofa rpetouiero napa u noBepxHocTu TennioobmeHa. MpenmMyLecTBa MHOFOKPATHOIO BbiNapyBaHus.

60

Mepbl no yny4dueHuto kKa4yecTtBa BblinapmBaHNUA: 3KOHOMUYECKN u,enecoo6pa3Hoe 4YMCno Kopnycos BbII'IapHOﬁ
YCTaHOBKMU; crnocoo6bl KOPPEKTUPOBKN TEXHOJTIOTNMYECKMX NapamMeTpoOB BbiNapBaHUA C LENbo NONy4YeHNA
npoAyKTa ¢ 3agaHHbIMU CBOUCTBaMMW.

61

O6wwume ceefdeHns 0 maccoobmeHHbIX npoueccax. Knaccudmkaums n nx obuas xapakrepuctmka. OCHOBBI
macconepeaayv co cBoboaHol rpaHuLen pasgena das ras (nap) - XMOKOCTb, XXUAKOCTb - XUOKOCTb.
MonekynspHbIN 1 KOHBEKTUBHbBIA MacconepeHoc. YpaBHeHne maccootgayuun. Kputepum guddysmoHHoro
nopoobus.

62

KpuTepuarnbHoe ypaBHeHWE MaccooTAauu. BuipaxkeHue koadhduLmeHTa Macconepeaym Yepes KoahuLmeHTbI
mMaccooTfauu. CpefHsis ABMXKyLIas cyra NpoLeccoB Macconepedayn. PacyeT MaccooGMeHHbIX annapaTos.

63

Abcopbums. ObLme ceeageHnst o npouecce 1 obnacTy ero NpakTMYeckoro npumMmeHeHns. MaTtepmanbHbin 6anaHc
npouecca. YpaBHeHNe MMHUIN paboynx KoHUEeHTpaumi. MMHMManbHbI M ONTUMarbHBIN pacxodbl abcopbeHTa.

64

Mepbl No ynydLleHuto kavecTsa npouecca abcopbumu. MNokasatenu, BAUSIIOLLME Ha KAYEeCTBO M KOMUYECTBO
npoayktoB abcopbuun. Cnocobbl MHTEHCUMKaL MM npouecca abcopbummn. BoamoxHble NpuynHbl 6paka
npoaykToB abcopbumm 1 cnocobbl Mx ycTpaHeHusi. KoHcTpykumn abcopbepos.

65

MeperoHka xuakocTer. MpocTas neperoHka v pekTudukaumsl. PaBHoBecre B cUCTEME Map - XUOKOCTb. 3aKOH
Payns. YpaBHeHVEe NMMHUM paBHOBECHUS.

66

Cxema ycTaHOBKM HenpepbIBHOW pekTudunkaumm. MatepmanbHbii 6anaHc HeNpepbIBHOW pekTudmkaumm
GUHapHbIX cMecel. YpaBHEHME NMHNIA paboYvnX KOHLIEHTpaLMIA YKPENnsoLWwen 1 ncHepnbiBatoLLeln YacTemn
PEKTUDUKALMOHHON KOMOHHbI.

67

Mepbl No yny4lleHuWo ka4ecTBa npoliecca pekTudmkauum. MNokasatenu, BIUSIOWLME HA Ka4ECTBO M KOTNIMYECTBO
pekTudumkata. Cnocobbl MHTEHCUKKaLIMM NpoLecca. BoaMoxHble NpuunHbl Gpaka pexkTudukaTa u cnocobbl nx
yCTpaHeHwus1. Tubl pEKTUGUKALMOHHBLIX KOMOHH.

68

MaccooGMeH MeXay KMAKOCTLIo (ra3oM Unu napom) 1 TBepabiM TenoM. MacconepeHoc B TBepAon dase.
MacconepeHoc Bo BHelUHe dase. OCHOBHblE XapakTePUCTUKM MOPUCTLIX TEN.

69

Apncopbuus. AncopbeHThl. Ycnosus aecopbunn. MatepuanbHbii 6anaHc npouecca. MpuHLMnuansHble CXeMmbl
afcopbumoHHbIX NpoueccoB. AocopOUMOHHas annapartypa.

70

Mepbl MO yny4yLleHno kayecTea npouecca agcopbumnn. MNokasatenu, BIMSIOLIME Ha KaYeCTBO U KONNYECTBO
npoAykToB afgcopbumn. Cnocobbl MHTEHCUMMKaLMK Npouecca. Bo3aMoxHble NprYnHbI Bpaka NpoayKToB
agcopbummn U cnocobbl MX YCTPaHEHUS.

71

Cyuika. Obwwue cBefeHus. KOHBEKTBHAS CyLlka BNaxHbIX MaTepuarnoB. ®uanyeckne CBOWCTBA BMAXHOTO
Bo3ayxa. [lnarpamma | - x. MaTtepuanbHble GanaHch! CyLUUMbHBIX YCTAHOBOK.

72

Pacxopn TennoHocuTenei. TennoBble GanaHcbl CYLIUIbHbIX YCTaHOBOK. TeopequeCKaﬂ 1 encTBuTenbHas
CyLlinnka.

73

OCHOBbI KNHETUKM npouecca KOHBEKTMBHOW CYLLIKW: CBOMCTBA BMaXHbIX MaTepuarnos, KUHETUYECKAsA KpuBag
KOHBEKTUBHOW CYLLKW, onpeaeneHne npoaoiPKUTENbLHOCTN NepBOoro nepuoaa CyLUKn, onpeaeneHune
NpPOoOOIMXUTENIbHOCTU BTOPOIro nepunoda CyLUKK.

74

Mepbl coBepLUEeHCTBOBaHMS NpoLiecca cyLuku. [okasatenu, BIUsoLe Ha Ka4YecTBO U KONIMYECTBO
Bbinyckaemoii npoaykumu. Cnocobbl MHTEHCUMKALIMM NpoLecca. Bo3MoxHble NpUYKHbI Gpaka BbICYLIEHHOro
MaTepuana 1 cnocobbl NX YCTpaHEHWSI.

4. MeToauueckue matepuanbl, onpeaensilowme npoueaypbl OLeHMBaHUA 3HaHUN,

YMEHUU, HaBbIKOB M (UNKN) onbiTa AeATEeNIbHOCTU, XapaKTepuU3yroLwWwmx aTanbl
c¢hopmmMpoBaHUA KOMNETEHLNMN.

Mpouenypbl OLEHMBAHMS B XOA4€ U3YYEHUS1 OUCLMMNINHBI 3HAHWUIA, YMEHWIA U HABbIKOB,

XapaKkTepusyrLLmMX 3Tanbl oOpMUPOBAHMS KOMNETEHLMI, PErNTaMEHTUPYIOTCS NMONOXEHNUSIMMN:

- BINYUT 2.4.03 MNonoxeHne 0 KypCoBbIX, 9K3aMeHax 1 3a4veTax;
- M BIrYWUT 4.1.02 lNonoxeHne 0 peNTUHIOBOW OLEHKE TEKYLLIEN YCNEBAEMOCTN.




5. OnucaHue nokasarenewn U KpUTepMeB OLleHMBAHUS KOMMNETEHLUUI Ha pa3fiMyHbIX 3Tanax ux oopMUpoBaHUs, ONUCaHUE LuKan
OLIEHMBaHUA ANA KaXXAoro pesynbTara o6y4yeHUs No AUCLUUNIINHE

Pe3ynbTtaTtbl
oby4yeHus no
aTanam
¢opmupoBaHusn
KOMMNETEeHLUN

lMpeagmeT oUeHKN
(npoAyKT nnm
npouecc)

MNMoka3aTenb oueHUBaHUSs

Kputepuu oueHnBaHusA
chopMUPOBAHHOCTU KOMMNETEeHL UM

Lkana oueHMBaHuA

Akagemmnyecka
s1 OLleHKa unn
Oannbl

YpoBeHb
OCBO€EHMS
KOMMeTeHL MM

mernyjiomexHuU4eCcKuUx ycmaHoeKax u cucmemMax

OrK-4- Cnoco6eH demoHCmMpupoeams NMPUMeHeHUe 0CHOB8HbIX cnocob0e nosy4YeHusi, npeobpa3oeaHusi, mpaHcnopma u ucnosb308aHuUsi mensomsi e

npusoda, HasblkaMu
8bIMONTHEHUS

npennoXxmn BapnaHToB pelleHnd

nAa1onk.4 - JemMoHcmpupyem noHuMaHue OCHO8HbIX 3aKOHO8 J8U)XeHUsI XUOKoCcmu u 2a3a
60% v 6onee npaBuIbHbIX OTBETOB OcBoeHa
Tect 3auTteHo (6a3oBbIN, §
3HaTb 3aKOHbI MexaHUKU PesynbTaT TEeCTUpOBaHUSA NOBbILLIEHHbIIA)
gﬁlgz?ggfijyf%iiﬁhocmb MeHee 60% npaBurbHbIX OTBETOB He 3auteHo (HeZ?x?TcaBch))iiiM)
sieneHul, npoucxo0awux 8 3HaHWne 3aKOHbI MexaHUKU obyyvaroLwmncsa pewwmnn nny NpeanoXxun BapnuaHT OcBoeHa
cpedax npu peanusayuu JXUOKoCcmU U 2asa, (hu3UYeCKyro | PeLleHns Kenc-3afaHus, OTBETUN HE Ha BCE BOMPOCHI, 3auTeHo (6a3oBbii,
audpasrnu4eckux CobecenoBaHue cywHocme sieneHud, HO B Te€X, Ha KOTOpble Aarn OTBET, He JONYCTWN OLUNOKK NMOBbILLIEHHbII)
rnpouyeccoe (3averT) rnpoucxolsujux 8 cpedax rpu obyyaroLwmncsa He NPEANoXni BapnaHToB peLLeHNs] He ocBoeHa
pearnu3ayuu audpasnuyeckux Kenc-3agaHus, B OTBETe JonycTun 6onee nNsTu owmnbokK He 3auteHo (HEAOCTATOuHBIiM)
npouyeccos
YMeTb ucrosib308ames Ha oBy4alLWUncsl akTMBHO Y4acTBOBAI B BbINOMHEHUN
ripakmuKe OCHOBHbIe paboTbl, nony4un n obpaboTan pesynbTaThl OcBoeHa
ApUHYUBI U obujue YMeHue ucronb3oeams Ha JKCnepuMeHTa, npoaHanuauposan nx, AonNycTus He 3auTeHo (6a3zoBbin,
1OTOXEHUS] MeXaHUKU npakmuke 0CHO8HbIe NMPUHYUMbI | Gonee 5 owmnbOK B OTBETaxX HA BOMPOCHI Npu 3alumTe NOBbILLEHHbI)
XudKocmu u 2a3a, npu- u obujue rnonoxeHusi MexaHuku nabopaTtopHon paboTbl
MEHSIMb hU3UKO- CobGecepoBaHue XKuOKocmu U 2a3a, Mpu-MeHsims
Mamemamuyeckudi (3awwuTta 3 gu3uko-Mmamemamuyeckul .
na6opaTtopHoi annapam npu pa3pabomke obGy4aroLwuics BeINOMHAN ponb HabnogaTens npu
annapam npu paspabomke paboTbl) MeXxHOI02U4eCcKUX Mpoyeccos, BbINONHeHun paboThl, HE BHEC Bknaaa B 06paboTky H
MEXHOII02UYeCKUX 8KITI0YaIOUUX HACOCHBIE pe3ynbTaToB 3KCNEPUMEHTA, HE 3aLLUTU He 3auteHo € ocBoeHa
fipoueccos, xmoyarouux ycmaHoeku u 06opydosaHue ¢ nabopaTopHyto paboTy (HepocTaTOuHbII)
HacoCHbIE€ yCmaHoeKU U 2udpo- u rnHeemorpueodos
obopydosaHue ¢ 2udpo- u
MHes8Mornpusooos
BnapeTb agphekmusHbIMU obGyyaroLwuics rpaMoTHO pasobpancs B cutyaumu,
memodamu u cpedcmeamu BbISBUI NPUYMHBI CMYYMBLLENCS CUTyauuun, NPeanoXun 334TEHO OcBoeHa
UHGbOPMaUUOHHbIX HECKOINbKO anbTepHaTUBHbIX BAPUAHTOB BbIXOA4A M3 (NoBbILLEHHBIN)
mexHornoauli no pacyemy CMNOXUBLLENCHA CUTyaumm
mpy60ornpoeodHbIx cemeli U obGyyarowmics pasobparcsa B cutyauun, BbiBUN o
o CBOEHA
2udpasnuyeckux MawuH Keiic-3anaHue MPWYMHBI CITYYMBLUENCS CUTYaLUW, Npeasioxun oanH 3a4TeHo (NOBBILIGHHbIV)
Onsl nepeMelwieHust Conepxanme pelueHus BapuaHT BbIX04a M3 CIIOXMBLUENCS cUTyaumnm
XKudkocmedll U 2a308, obGyyatowuics pasobparncs B CIOXMBLLENCS CUTYaLuu, o
CBOEHA
peaynuposaHuto pabomai O[HaKO He BbISABMIT MPUYUHBI CITyYUBLLETOCH U He 3a4TeHo 6 °
2udpaernu4eckux MawuH u NpeanoXun BapnaHToB peLleHnst (6asosbi)
cucmem eudpaenu4eckozo obyyvaromincsa He pasobparncs B CNoOXMBLLENCS
u nHesemamu4ecKkoco CUTYyaL MK, He BbISIBA MPUYMHBI CITyYMBLLETOCS U HE He 3a4TeHo He ocsoeHa

(HeQocTaTOUHbIN)




2udpoduHamu4ecKux
3KCrnepuMeHmos u
ucrsimaHusi
2udpasnuyeckux MaWuH

Ol1K-4- CnocobeH ucnonb3oeamb d)deameHmaanble 3aKOHbI NMPUPOObI U OCHOBHbLIE 3aKOHbI ecmecmeeHHOHay4YHbIX ducyunnuH e npogeccuoHasbHOU

dessmesnibHOCMu
UO2 onik-4- MpumeHsiem 3HaHUsI OCHO8 2uOPOOUHaAMUKU OJisl pacyemoe menjomexHU4YecKux yCmaHO80K U cucmem

60% v bonee nNpaBUIbHBIX OTBETOB OcBoeHa
3 . Tecr 3auteHo (6asoBbin,
HaTb ycmpoucmeo u PesynbTaT TECTMPOBAHMUSA MOBbILLIEHHbIN)
npuHyun paéomel He ocsoera
2UOpasnuUYecKux MeHee 60% NpaBusibHLIX OTBETOB He 3auteHo y
Mawuk, yempoiicme u (HegoCTaTOUHbIN)
annapémoe Memods 3HaHve ycmpodlcmeo u MpuHYUN | obyyaloLmMitcs peLnn unu NpeanoXun BapuaHT OcBoeHa
npoeKmupo’ean:l pabombi audpasnudeckux peLLeHnst Kenc-3agaHnsi, OTBETUM He Ha BCe BOMPOChHI, 3auTteHo (6a3oBbIN, §
HACOCHBIX YGMaHOBOK | CoBecenoanme (saver) | MAWUH; ycmpoticme u HO B TEX, HA KOTOpble Jan OTBET, He JONYCTUN OLINGK NOBbILLEHHbIN)
ons pacyemos annapamos, Memodsb! 0By4aloLNACs He NPEAIOKNN BapUaHTOB PeLleHNs He ocBoeHa
MPOEKMUPOBaHUST HACOCHBIX Kenc-3afaHusi, B oTBeTe gonyctun Goree Nty olmGokK He 3auteHo (HOROCTATOUHBIIA)
yCmaHo80oK A11si pacyemos
06y4aloLLMINCA aKTUBHO Y4acTBOBAN B BbINONHEHUM
YMeTb cocmasnsame
Y paboTbl, nonyunn u obpaboTtan pesynbTaTbl OcsoeHa
2udpasIUYECKUEe CXeMbI MEHWe cocmaesriAamb o
2udpasUYeckUe cxemb 3KCMEepUMEHTa, NpoaHanuanpoBan ux, AoMyCTUn He 3auTeHo (6a3oBbIn,
Npou3808CMEEHHbIX P .
o npou3seodcmeeHHbix 06bekmos, | Bonee 5 owmnbok B 0TBETax Ha BONPOCHI NPU 3aLuuTe NOBbILLEHHbIN)
conatmos tpusine | Cotecenomae | o, s cw | Pabopopon pacor
5 6'-'-'- partop ucronb308aHusi 2udpo- U 06yyaloLWmMiNca BLIMOMHSAN ponb HabnogaTtens npu
ucnonb306aKus 2udpo- | pabotel) nHeeMoannapamos, BbIMOIMHEHUM PaBoThl, He BHEC BKrafa B 06paBoTky He oCBOSHA
u nHesmoannapamé)s, peaynuposams pabomy Hacoca | pesynbTaToB 3KCMEPUMEHTa, He 3aLLTUN He 3auTeHo (HeROCTATOUHBII)
peeynuposams padomy Ha cemb nabopaTopHyto paboTy A
Hacoca Ha cemb
BnapeTb NpuMeHeHUs! obyyaloLminca rpamoTHO pasobpancs B cUTyauuu,
meopemuyecKux BbISIBUIN NPUUMHBI CIYYUBLLIEACS CUTyaLK, NPEANoXUn sauTeHO OcsoeHa
MONIOXeHUl MeXaHuKu HECKOMbKO arnbTepHaTUBHBIX BAPMAHTOB BbIXOA U3 (NOBBILLEHHBIN)
KuOKoCcmu U 2a3a K CNOXUBLLENCS CUTyaLmm
peweHuo obyuaroLminca pasobpancs B CUTyauuu, BbISIBU
N OcBoeHa
npaKkmuy4eckux 3aday e Kelic-3apatite NPWYMHBI CRYYUBLLIENACS CUTYaLMM, NPEANoXMUI OauH 3a4TeHo (NOBBILLEHHbI)
o6nacmu npuknadHot ConepaaHe poLeHms BapWaHT BbIXOAA U3 CNOXMBLUENCA CUTYaLnUK
MeXaHUKU, HagblKamu obyvaroLuiicst pazobparncs B CIOXMBLLENACA CUTYaLuN, OcBoeHa
8bIMOTHEHUS O[1HAKO He BbISIBUM NPUYUHBI CRYUYMBLLIErOCA U He 3a4TeHo (6a308bi1)
2UOPOOUHaMUYECKUX NPEANOXUN BAPUAHTOB peLeHUs
KcriepumeHmos u obyuatowmiica He pazobpancs B CroXuBLIENCS
ucrbimarusi CUTYaLWK, He BbISIBUM NPUYMHBI CIYYMBLLIErOCA U He HE 3aUTEHO He ocBoeHa
a2udpasru4eckux NPeAnoX1n BapMaHTOB peLLeHust (HegocTaTOYHbLIN)

MawuH
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