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BBenenue

JI1si COBEpLIEHCTBOBAaHUS NPAKTHYECKMX HABBIKOB B IIPOLIECCE M3YUYEHUS
JUCIUIUIAH 3PTOHOMUYECKOTO HAIPaBJICHUS CTYJEHTaM OYHOM U 3a04HOM hopm
oOyueHus MPeAIaraeTcs BHIMOJIHUTh KOHTPOJIbHBIE Pa0OTHI U PAJ MPAKTUIECKUX
3ajaHuid. BpeMs g 03HaKOMIIEHHs € MaTepHallaMH IO JTAHHBIM padOThIM,
NOJTOTOBKOM K MX BBINOJIHEHUS, IPOBEACHUE HEOOXOIMMBIX IOCTPOECHUMN
aIropuT™MOB  nieAtenbHocTd  (AJ]) M pacueta WTOrOBBIX IapaMETPOB B
COOTBETCTBHHM C paboyeil mporpaMMoi TUCHUIUIMHBI cocTaBiseT 10 yacoB. B 3to
BpEMs BXOJUT U KOHCYJIBTALINH.

B pamkax paboyeil mporpaMMbl AMCLHMIUIMHBI CTYJE€HTAM YUTAETCS KypC
JIEKLIUI, HANpaBJIECHHBIX HA M3yYEHHE HAYYHBIX OCHOB APrOHOMHKH, U3yUYEHHE
nesitenbHocTH onepatopoB ACY TII B pa3nuuHbIX 00J1aCTAX TPOMBIIUIEHHOCTH
U SHEPreTHKH, NOKa3aHbl HANPABJICHUs MCCIEIOBAHUN U pabOT, HAIPaBIECHHBIX
Ha YIYYIIEHHE KauecTBa JESATEIBHOCTH YEJIOBEKa-Oleparopa B CHCTEMAaX
«yenoBek-mMamnHay (CYM), myTu yaydiieHus: NPOU3BOACTBEHHOH cpefbl, B
KOTOpO paboTaeT YeloBeK.

Bce sproHommuueckue paspabOTKM M MCCIEIAOBAHMSA HAIpPaBIEHbl Ha
MOBBIIICHUE KauyecTBa (PYHKIMOHUPOBAHUA TEXHUKH U YIYUIICHHE KayecTBa U
paboThl YETOBEKA B KOHKPETHBIX YCIOBHUSAX OKPYXKAIOLIEH Cpelbl MpU 00CITyXH-
BaHWUM U YIPABJICHUS UM pabOTAONIEN TEXHUKHU.

(I)opManmaunﬂ ACATCJIBHOCTH Y€/JI0BECKA-OIIepaTopa B CHCTEMAaX
Ye€JI0BCK-MallIMHA

@opManuzanus JAESITEIbHOCTH JI000r0 CHEIUANNCTa, SBISIFOLIETOCs
anemenToM CUM, mpeamnonaraet MOJEIUPOBaHUE TPYAOBOTrO Iporecca. B
o011eM cilydae MojHask MOJEINb JIF000H AesITEeNbHOCTH KaK OJJHOr0, TaK U IPYMIIbI
CHELMATUCTOB MOXET OBbITh MPEJCTABICHA B BHJE B3aUMOCBSI3aHHBIX MEXIY
c000i1 YaCTHBIX MOJIEJIEH, OMUCHIBAIOIINX MPOLECCHl MH(OPMALIMOHHOTO MTOUCKA,
BOCHPUATUS UH(POPMAIIUH, TPUHATHS PELICHUN U UX MPAKTUYECKOW peanu3alun
(cmexxeHuss 3a M3MEHEHUSMM TexXHoJormdyeckux mapamerpos ACY TII,
KOHTpOJIeM 3a paboToil 000pyaoBaHUs, MEPEMEIICHUSI OPraHOB YIPABJICHUS U
UCIIOJIHUTENbHBIX OPTraHoB U T.1.).

[Ipu MoaenMpoBaHNUN HY>KHO YUUTHIBATh CHEIU(PHUKY TPYIOBOTO Mpoliecca,
COCTOSIIIIETO W3 PA3IUYHBIX OJIOKOB Omepanuii, UX B3aHMMOCBS3b, TOYHOCTh U
BpEMsl  BBINOJHEHUs OIEpaluid, YYUTBIBATH SMOLMOHAIBHOE COCTOSHUE
OTIepaToOpoB 1 (PYHKIIMOHATEHOE COCTOSTHUE 00CTY>)KUBAEMOUN TEXHUKH.



4

MaremaTuyeckue MOJENH, HCHOJb3yEMbIE B HACTOSIIEE BpeMs s
dbopmanuzaiuu aestenbHocT oneparopoB CUM, MokHO Ki1accupUIUPOBATH 110
GyHKUMOHATIBPHOMY  HAa3HAYEHUI0O M 1O TOpUHIUNY noctpoenus. Ilpu
Knaccupuxkayuu no  @QYHKYUOHATOLHOMY HA3ZHAYEHUI0 MOJEIN  MOXKHO
pa3enuTh CIeAYIOIUM 00pa3oM:

e HMHdopmamoHHOTO MOUCKA U BOCTIPUATHS HHPOPMAIIH

e [IpunsaTus pemeHun

e HalGmonenus 3a nmpoueccom

e OreHKH KauecTBa U 3PPEKTUBHOCTH JIEATEIBHOCTH

e ['pymnmnoBo onepaToOpCKOU AEATEILHOCTH

e KoHnTtpomns paboTocrocOOHOCTH U TEXHUYECKOTO AUarHOCTUPOBAHUS U JIP.

Ilpu knaccugpuxkayuu no npunyuny nocmpoeHus MOACIN MOXKHO

pa3aenuTh Ha CIeAYIOIIHE:

e PerpeccruonHsie

e TeopeTuKo-BEpPOSITHOCTHBIE

e CrpyKTypHBIE

e ODyYHKIHMOHAIBHO-CUCTEMHBIE

e CTpyKTypHO-aIropuTMHYECKHe U ap. [2, ¢.89].

B nanmHoM ydeOHOM mocoOMH OyIyT paccMaTpuBaThCsl CTPYKTYPHBIC
MOJIEJH C LIEJIbIO OIEHKHU KaduecTBa U 3P(HEKTUBHOCTH JEATEIBHOCTU ONEPATOPOB
CUM.

Hapexunocte  nmestenbHOcTM  uyenoBeka B CUM  onpepensercs

HAJIe)KHOCTBIO OpraHM3Ma YeJIOBEKAa M HAJIECKHOCTHIO BBITIOJHEHUS YEIOBEKOM
GbyHKIUN 10 yIIpaB-
JIeHUI0 TexHu4eckuMmu cpenactBamu B CUM u ux obOcnyxkuBanuiwo. [Ipu stom
HAJCKHOCTh JICSATEIIbHOCTH YeJOBEeKa OOBIYHO TIPENICTABIsICTCA B  BUJIE
CTPYKTYpHOM ¥  (QYHKIMOHANBbHOM  HajexHocTH. I[log  CcTpPYKTYpHOIi
HA/1eKHOCTBIO TTOHUMAETCSI CBOMCTBO UEJIOBEKA COXPAHITh PabOTOCIIOCOOHOCTh
B TEYEHHUE 3aJIaHHOTO BPEMEHM B OINPENACIICHHBIX YCIOBUAX. DYHKUUOHAIbHAS
HAJEKHOCTb OMPEAENSAETCS KaKk CBOMCTBO YEJIOBEKA BBINOIHATH MPEANUCAHHBIC
GyHKIMM B COOTBETCTBUHU C 33JaHHBIMH TPEeOOBAaHUAMH B TEUEHHUE TOTO Ke
BPEMEHHU U B TE€X K€ YCIOBUSIX. JTa HAIE)KHOCTh MO3BOJISIET OLIEHUTh Ka4e€CTBO
JIESITETbHOCTH Y€JIOBEKA B KOHKPETHBIX cuctemax CUM.

[Ipu ananuze mporiecca BBIMOTHEHHUS YeIoBeKOM cBoux (yukmuii B CUM
OJIHUM M3 TOKa3zaTeseil KadecTBa JEATEIbHOCTH SBIISETCS YHUCIO O0€30ITMO0YHO
BBITIOJTHEHHBIX ~ OMepaluii  Wiau  NOporpaMMHOCTh.  IloCKOJIbKYy — OmuOKu
oOyCJIOBIIEHbI ~ BapraOENbHOCTBIO  XapaKTEPUCTHK  YEJIOBEKa, IOKa3aTeb
MPOrPAaMMHOCTH JIOJDKEH HOCHUTH BEPOSITHOCTHBIM Xapaktep. llpum HanoxeHuu
OTpaHUYCHHI Ha KOJMYECTBO OIMOOK MOKa3aTeNlb MPOrPaMMHOCTH MMPUOOpeTaeT
HAJCKHOCTHBIN  cMbICI.  CoOCTaBISIIONIYI0  (DYHKIIMOHATBLHOM  HAJEKHOCTH,



XapaKTEPU3YIOIIYI0 CBOMCTBO YeI0BeKa BBIMOJHATH MPEANUCaHHbIe QYHKIIUN B
COOTBETCTBUHU C 3aJaHHON MPOrpaMMOM, MPUHITO Ha3bIBaTh (YHKIHOHAILHO-
IPOrpaMMHOM HaJACKHOCTBIO [3].

Tak xaKk BpeMsl BBIIIOJIHEHHsI OTAEIBHBIX ONEpalliii — BEJIMYMHA CIydalHas,
TO JpyrMM  T[IOKa3aTeJleM KauecTBa  BBINMOJNHEHHUA  (QyHKIuH  Oyxaer
ObicTponeiicrBue. Ilpy HanoXeHMM OrpaHWYEHUH Ha BpPEMsI BBIIOJTHEHUS
YeJIOBEKOM  ONepaluil  IOKa3aTelb  CBOEBPEMEHHOCTH  IMpHOOpETaer
HAJCKHOCTHBIN  cMbIca.  CoOCTaBISIONYI0  (YHKIIMOHAJIBHOW  HAICKHOCTH,
XapaKTEPU3YIOIIYI0 CBOWCTBO YEJIOBEKA BBIMOJIHATH MPEANUCAHHBIE (QYHKIUHU B
3aJlaHHbIC MHTEPBAJIBI BPEMEHHM, HAa3bIBAIOT (PYHKIHMOHAJIbHO-BPEMEHHOM
HA/1e’KHOCTBIO.

[lokazaremeM KadecTBa JEATEIBHOCTH YEJIOBEKA SBISAETCA TOYHOCTh
BBINIOJIHEHHUS MM TpeAnucaHHblx (QyHKIu. COCTaBISAIONYI0 (DYHKIIMOHAIBHON
HAJIC)KHOCTH, XapaKTEPU3YIOLIEH CBOWCTBO YEJIOBEKA BBIIOIHATH IIPEANMCAHHbIE
GyHKUIMM €  3aJaHHOM  TOYHOCTBbIO,  HAa3blBAlOT  (PYHKLIHMOHAJIBLHO-
napaMeTpu4eCcKOM HaJeKHOCThIO.

[Ipy oueHKe yHOOMSHYTBIX BBIINIE COCTaBIAIOMIMX (DYHKIIMOHAIBHOU
HAJI)KHOCTU CJIEYeT UCXOJIUTh U3 TOro, YTO Jit00as NeATEIbHOCTh YEIOBEKa B
CUM moxkeT ObITh OnMcaHa TPEXYPOBHEBON CUCTEMOIA:

e HwxHuii ypoBEeHb IIPECTABIICH ONEPANMOHHBIMU €UHULIAMHU
e (Cpennuil ypoBeHb — (DYHKIIMOHAJIBHBIMU €IUHUIIAMU
e BepxHuii ypoBeHb — IPOIrPAMMHBIMU €IUHULIAMM.

[Tox omepanmoHHONW €IWHUIICH TOHUMAIOT OTIEIBHBIM TMCUXO(pU3HNO-
JIOTUYECKUNM aKT WM KOMOWHAIIMIO, IO KOTOPOM paCUJICHSIOTCS NEUCTBUS WU
NS TETbHOCT.

COBOKYITHOCTh ~ OTIEPAIIMOHHBIX ~ €IWHMI], TPEACTaBIAOIIas co00l B
CTPYKTYpE MACSATEIbHOCTU YeJIOBeKa (PYHKIIMOHAIBHO-CAMOCTOSITEIBHBIN OJI0K
orepanui, cocTaBiIsieT (YHKIMOHAIBHYIO €UHUILY, a TPYIIa WA KOMOUHAIIHS
(GyHKIMOHATIBHBIX €TUHUIL, 00bETUHEHHBIX B TEXHOJIOTUYECKOM WIJIH CMBICIIOBOM
COOTHOUIEHWH B 3aKOHUYEHHYIO IPOTrPaMMy, COCTaBJISIET IPOrPAMMHYIO €IMHUILY.

IToka3arensamu GyHKIIMOHATBHO-TIPOTPAMMHOMN HAJIC)KHOCTHU
OIEPALMOHHBIX EIWHHMII SBISETCS BEPOATHOCTH Oeszommbounoro (BY) wu
ommbounoro  (f°=1-B')  BemmomHeHms  onmepaumii, a  NOKAa3aTEIAMH

(GyHKIIMOHATFHO-BPEMEHHOW  HAJI@KHOCTH  OMEPAlMOHHBIX  CIWHUIl -
BEPOSITHOCTh CBOCBPEMEHHOTO BBLITIOJIHEHUSI ONEpaliid, T.€. BHITIOJHEHUS €€ 3a
BpeMsi 1, He mpeBbIlIAoNIee MPEACIBHO T0IMYCTUMOE BPEMS T:

B'(r)=P {t<t}

Y BEPOATHOCTh HECBOCBPEMEHHOTO BBITIOJHEHUS OTIEpALIA Bo(r)z [1- B! (D)].



B kadecTBe mpeAenbHOTrO 3aKOHA PACIpENEIeHUs CIy4alHOW BEJIMYHMHBI —
BPEMEHH, 3aTPayMBAacMOI0 Ha BBIIIOJHEHUE EIUHULBI JEATEIBHOCTH, MOKET
OBIThH
IIPUHATO TaMMa-paclpesiesIeHue, TI€ NapaMeTpbl PacipeiesIeHUs] BBIPAKAOTCS
4epe3 MOMEHTHI:

_M(T),

_M(T)
o=, Ea—
D(T)

P D(T)’
e o — TmapaMmeTp, ompenenstomuid (GopmMy KpUBOM pacrpencieHus; B —
MaciTaOHbIA KO3(PHUIIUECHT.

[Ipu OGonpmux mapamerpax o (o = 10...12) B kauecTBe MNpeaeiabHOTO

3aKOHA pAaCHpeeeHUs] BPEMEHHU, 3aTPayMBaeMOr0 Ha BBHITIOJHEHUE €IMHUIIBI
JeSATEIbHOCTH, MOXHO HMCIOJIB30BaTh HOPMaJIbHBIN 3aKoH. Takum oOpazom, s
OTIpeICICHUS noKasarenen (GYHKITMOHATBHO-BPEMEHHOU HAJCKHOCTH
HEOOXOAMMO 3HAaTh MaTEMaTHYECKOE OXHIAHUE U JUCIEPCUI0 BPEMEHU
BBITIOJTHCHUS €TUHUIT JEATSTLHOCTH.

KonuyecTBeHHbIe TOKa3aTeld HAACKHOCTH UEJOBEKa Ha  YPOBHSIX
(GYHKIMOHATIBHBIX W MPOTPAMMHBIX E€IUHUI] MOTYT OBITH IOJY4YEHBI Ha
OCHOBAaHHH aHAJIN3a CTPYKTYPHI €T0 ACATEINHHOCTH. TaKol aHAMHM3 pean3yeTcs B
cieayromieM nopsake [3]:

o JleaTenbHOCTh,  4YENOBEKAa  JICKOMIIO3MPYETCS  HAa  IPOrpaMMHBIC,
(GyHKIHMOHATIBHBIE U ONIEPAIIMOHHBIE €TMHUIIBI

e DKCHEPUMEHTAILHBIM TIyTeM OIPEACISIIOT HaJACKHOCTHBIC TOKa3aTen
OTEpAIMOHHBIX eAUHUI] (0e30IMO0YHOCT, W BpPEMS  BBITIOJIHEHUS
oreparuii)

e Uepe3 wW3BeCTHBIE XapaKTEPUCTHKU JEKOMITO3UPOBAHHBIX 3JIEMEHTOB
BBIYHCIIAIOT HAJAC)KHOCTHBIE TIOKA3aTelu JEATEIbHOCTM Ha YPOBHE
IporpamMm.

[Ipu 1eKOMMO3UIMKN JIEITEIbHOCTH BHAYalle BBIACISIOT OCHOBHBIE OJIOKH
oTiepalyii, TPy HEBBHITIOJHEHUN WU OMIMOOYHOM BBITTOJIHEHHH XOTS OBl OJTHOTO
U3 KOTOPBIX IIeJib HE OyAeT JAOCTUTHYTa. 3aTeM BBIICIAIOT BCIIOMOTATENbHbIE
GyHKIHMOHATIBHBIE EIUHUIBI, T.€. OJIOKM Omepaiuii, BBEJICHHE KOTOPHIX B
CTPYKTYPY IEATECILHOCTH O0YCIIOBJICHO TPEOOBAaHUEM YBEIIMUCHUS BEPOSTHOCTH
0€301mM1O0YHOTO BHITIOJIHEHHSI OTIepaIiiii 1 HEOOXOTUMOCTH B KOTOPBIX HE OBLIO
OBI IPH HJICaTTLHO HAJIC)KHOM paboTe YeI0oBeKa U TEXHHYECKUX CPEACTB.

OcHoBHBIC  (QYHKIHMOHAJIBHBIC  C€IWHUIBI  JCATEIBHOCTH W HX
XapaKTEPUCTHUKN  O€30MMOOYHOCTH W OBICTPOJASHCTBUS  TPHUBEACHBI B
[lpunoxenun 2, a GOpPMyJdabl, 1O KOTOPBIM  IPOU3BOIUTCSA  pacuer
KOJIMYECTBEHHBIX 3HaUYEHUN (DYHKIIMOHATBHBIX 010K0B, B [Ipuioxenun 3.



B cootrBerctBun ¢ Ilpunoxennem 2 K OCHOBHBIM (YyHKIIMOHAJIbHBIM
€IMHULAM  OTHOcATCA  paboune OJOKM  omepanuii, JIOTMYECKHEe WU
aJIbTepHATUBHbIC OJIOKM U OJIOKM Olepaiuil 3aep>KKu, a K BCIIOMOTaTEJIbHbIM —
ONoKM omepanui, 00eCTeYyMBAIOUINX JUArHOCTUYECKUI W (PYHKIIHMOHATBHBIN
KOHTPOJIb.

[lox ceHcopHoO#i eqMHMIEH AeATEJNbHOCTH MOHUMAIOT OJOK ONeparui,
OTUCHIBAIONINI (YHKIIMOHUPOBAHUE YEJIOBEKA MO BOCIPHUATHIO (CUUTHIBAHUIO)
UHPOpPMAIlMU C TOMOILBIO 3PUTEIBHOIO, CIYXOBOTO M JIPYIMX CEHCOPHBIX
BXOJIOB.

MoTopHasi eguHMUIA — OTO OJIOK omepaiui, MpeaycMaTpUBarOIIn
peanu3anuoo MEXaHWYECKUX M PEYEBBIX BO3JICHCTBUM HA OpraHbl yNPABJICHUS,
PEryJIMPOBKH U T.J.

Jlornyeckasi (aJbTepHATHBHAS) €IMHHLA TPEICTaBIIET co0O0Ml OJOK
orepauuid, OMUCHIBAIOUIMN MpPOLIECC BHIOOpA YEIOBEKOM OAHOW M3 ABYX WJIHU
HECKOJIbKMX aJbTEpHATHUB HAa OCHOBAaHUM aHalu3a MH(pOpMaLuu, 0TOOpaxaeMon
Pa3IMYHBIMU CPEICTBAMU.

biok omepaunumii 3agep:KkuM sBIsieTCd (QYHKUHMOHAIBHOW €IMHMIIEH,
IPENYCMAaTPUBAKOIIECH TNPEINMCAHHON WHCTPYKLUUEH OXUIAHUE YEIOBEKOM
MOMEHTA, ¢ KOTOPOT0 OH JOJDKEH HAa4aTh WIM NMPOJOJDKUATH BBINOJHEHHE CBOETO
anroputMa. JTta (YHKUUMOHAJbHAS €AMHMIIA BKJIIOYAET ONEpPalld BBLACPHKKH,
HEOOXOUMOM ISl «IIEPEKITIOUECHUS» YeIOBEKA HAa HOBBINA BUJI JESATEIIBHOCTH WU
BBITIOJIHEHNSI HOBBIX OIIEpalliid, a TAKXKE BPEMsS OXUAAHUSA, MOKAa IPOU30MAET
oTpaboTKa  HEOOXOAUMBIX  (QYHKIMH  HCIONb3YEeMBIMH  TEXHUYECKUMU
CPEACTBAMH.

DYHKUMOHAJIBHBIM KOHTPOJIb BKJIIOYAECT PEATU3YEMBIE YEIIOBEKOM
olepalyy IO YCTAHOBJEHUIO IPAaBWIBHOCTU BBIIIOJIHEHUS OMNPEIEICHHOM
OCHOBHOM €IMHUIILI WM HECKOJBKHMX OCHOBHBIX eauHuIl. B CUM c ogHum
orepaTopoM 3Ta (YHKIMOHAJbHAas €IMHHLA O3HAYAaeT KOHTPOJb OINEpPaTopoM
CBO€M COOCTBEHHOM JEATCIILHOCTH, a B CHCTEeMaxX C HECKOJbKHMH
B3aMMOCBSI3aHHBIMH ONEPATOpaMH — JIMOO CaMOKOHTPOJb, JUOO KOHTPOJb
JIPYroro, yauie BCero noJ4NHEHHOT0 OIeparopa.

[Ipu mpou3BOACTBE pacyeTOB MOKa3zaresed KayecTBa (PYHKIMOHUPOBAHUS
aJlrOpUTMa JESITEIbHOCTH OIepaTtopa MpU MPOBeIEeHUH (HYHKIHUOHAIBHOTO
KOHTPOJISL CIIEAYET MOMHUTh clieaytolee npasuiio (cM. [lpunoxenue 2):

H11+H01=1 " HOO+H10=1

JIMarHOCTHYECKMA KOHTPOJIb TIPEJCTaBIsCT COOOW BBIMOJIHIEMYIO
CIEHHUAINCTOM MOCJIEN0BATENBHOCTh omepalMi MO0  YCTAHOBJICHUIO
paboTOCIOCOOHOCTH TEXHUYECKHX CPEACTB, C KOTOPBIMHU ATOT CHELHAIUCT
B3auMoieicTByeT B JaHHOM CUM.

[Ipu npou3BOACTBE pacyeToB IMOKa3zaTesield KayecTBa (PYHKIIMOHUPOBAHUS
QIrOpUTMA JAESATENBHOCTH OIlepaTopa MpPH NPOBEIECHUH JIHATHOCTUYECKOTO
KOHTPOJIS CEAYET IOMHUTH CIEAYIONIEE IPABUJIIO:
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Kll+ K01: 1 u KOO+ KlO =1

JIeKOMIIO3UILIUU JIESITEIbHOCTH Ha (YHKIMOHAIbHBIE M OINEpallMOHHBIC
SAMHUIIBI JOJKHO MPEIIIECTBOBATh COCTaBICHUE alropuTMa JieareabHocT (AJl)
orepaTopa B OMUCATEIBHOU (popMe ¢ M3T0KEHHEM BCEX JNEHCTBUMA CIICIUAINCTA
M YKAa3aHHEM IMOPSAKA HMX BBINOJHEHUS B 3aBUCUMOCTH OT T€X WM HHBIX
ycinoBuid. Mg dyakumonupyromein CUM Takoil aqropuT™M COCTaBIIICTCS Ha
OCHOBAHMM HHCTPYKIIMM H PYKOBOACTBA IO DJKCIUIyaTalWu, a s
MPOECKTUPYEMOI - Ha OCHOBE MPEIBIAYIIETrO OIbITa MPOSKTUPOBAHUS 0Opasla
WM AQHAJIOra C COOTBETCTBYIOIIMMH W3MEHEHUSIMUA W JIONOJHEHUSIMHU,
CBSI3aHHBIMH C OCOOCHHOCTAMH HOBOM IpoekTrupyeMoit CUM.

[Ipu nmexoMmo3umuu JIpoOJICHUE EATCTLHOCTH BBITIONHICTCS «CBEPXY
BHU3», T.€. HAUMHACTCS C BBIACICHUS MPOrPAMMHBIX €OUHHI], KOTOPbIC
BIIOCJICICTBUM JIEKOMITO3UPYIOTCA Ha (YHKIIMOHAJIBHBIE €IUHUIIbI, U, HAKOHEII,
JUISL  ONpPEJACNICHUS] TIOKa3aTeled HaJeKHOCTH (DYHKIMOHUPOBAHUS ECAUHUIL
KaXkJasl U3 HUX MPEJICTABIIAETCA B BUJIE COBOKYITHOCTH OIEPALIMOHHBIX EIUHHLI.

Ilepexoxq OT cCHOBECHOrO oOmMcaHusi mnporpammbl  umm  AJl K
dbopmManu30BaHHON  3amKMCH  3aKAaHYMBACTCS  COCTABJICHHEM  CTPYKTYpPHI
JESATEILHOCTH Ha YPOBHE OIEPAIMOHHBIX €JIMHUII, JJI1 KOTOPHIX MOTYT OBITh
3a71aHbl KOJIMYECTBCHHBIE XAPAKTEPUCTUKU HAJEKHOCTH MX BBINOJIHEHMS. Ecium
JeATEeNIbHOCTh 4ejoBeka B JaHHOW CUM HescHa 1O ypOBHS OHNEPAI[MOHHBIX
CAVHMI], TO CTPYKTYpa COCTAaBISIETCA JO YPOBHS (PYHKIIMOHAIBHBIX €IUHUIl B
BUJI€ COBOKYIHOCTH THUIIOBBIX OJIOKOB, ISl KOTOPBIX M3BECTHBI aHATUTUUYECKUE
BBIPKEHUSI TI0 OIPEICIICHUI0 XapaKTePUCTUK (HYHKIIMOHATBLHO-TIPOIPAMMHON U
(GyHKIIMOHATLHO-BPEMEHHOW HAJIE)KHOCTH.

VYkazaHHbIe TUMOBBIC OJIOKW U PacUETHBIC 3aBUCUMOCTH JJISI ONpeAeICHUs
X XapaKTEepUCTUK MpuBencHbl B [lpunokeHun 3, rae OpUHATHI CIEAYIOIIUE
0003HAYEHUS:

B gt B s’ COOTBETCTBEHHO BEPOATHOCTH OE30IIMOOYHOTO M OIIMOOYHOrO
BBITIOJIHEHHS] DKBUBAJIEHTHOTO 0JIOKA
p o p °  COOTBETCTBEHHO BEpOSTHOCTH GE30MIMOOYHOTO M OMHOGOYHOTO

Mepexo/1a Ha PEMOHT

Tp , T , T — COOTBETCTBEHHO BPEMS BBLINOJIHEHUS OCHOBHBIX (pabo4mXx)
eIMHULL, (PYHKIIMOHAJILHOTO U IMarHOCTUYECKOI0 KOHTPOJIS

T L— BpeMs BBITIOJIHEHUS L IUKIIOB MOBTOpEeHUS

T R - BpeMs BBIIIOJHEHUSI PEMOHTA TEXHUKH
Thp - BpeMs BBINIOJHEHUSI JOpabOTKH B TMpolecce (PYHKIMOHAIBHOTO
KOHTPOJIA

T w- BpeMms BeinosiHeHus: ogHoro u3 6mokoB JIPK, PJIK u PK]I



rne JIPK - BbImonHEHWE AWMATHOCTHYECKOW omepanuu ¢ pabdodeit
onepaluei ¢ mocaeayomuM (yHKIIMOHATBHBIM KOHTPOJIEM;

PAK — BoimonHeHue  paboued  omepaluu € MOCIEAYIONIUM
JTUArHOCTUYECKUM U (DYHKITMOHAIBHBIM KOHTPOJIEM;

PKJIl - BeimosHeHue  pabouedd  omepalud € IMOCICAYIOIIUM
(GYHKUIHMOHATBHBIM U TUATHOCTUYECKUM KOHTPOJIEM.

ITo pesynbraram pacuetoB A/l onepatopoB CUM ¢ y4eToM MOTyYEHHBIX
ONBITHBIM IIYyT€M KOJWYECTBCHHBIX 3HAUYCHUM IIOKA3aTelIed HaJIeKHOCTHU
BBITIOJTHEHUS TporpaMmbl AesteabHocTd B CUM MOXKHO clenath BBIBOJI O €€
COOTBETCTBHHM 33JJaHHBIM TPEOOBAHUSIM IO HAIC)KHOCTH YEJIOBEUECKOTO 3BEHA.

O0mue TpedoBaHUA K 0(POPMIICHUIO OTYETA

1. Ha TuTynbHOM JHCTE€ JOJKHBI OBITH yKa3aHbl Ha3BaHHE BYy3a, Kadeaphl,
Ha3BaHUe paboThl, haMmtus cTyAeHTa 1 Homep Tpymsl, rox ([Ipmioxkenue 1).

2. TekcToBas 4acTh OTYETa BHITIOJHSACTCS HA OJHOW CTOpOHE Oenoil Oymaru
dopmara A4 MalIMHOMMCHBIM crocoOoM 4Yepe3 1,5 MeXCTpOUYHBIX HHTEpBAJA.
JloryckaeTcsi BBINOJHEHHE OTYETOB PYKOMHUCHBIM CIIOCOOOM, AaKKypaTHBIM
pa300pUYMBBIM [TOUEPKOM.

3. Onucanue AJl mpous3BOIUTCS C MPUMEHEHHEM OOOOIIEHHOIO CTPYKTYpPHOTO
MeTofa U TUNOBBIX (yHKIHMOHAIBHBIX eauHull (TDE). Ilepeuenr TOE u ux
XapaKTePUCTHKU npuBe/ieH B [Ipunoxenusx 2 u 3 [2] .

3. PacueTsl BBIMOIHSIOTCS PYYHBIM CIOCOOOM C MPUMEHEHHEM (POpPMYI WIHU C
NOMOIIEI0  TporpaMmbl  EXcel ¢ momomibto  ¢Gopmys, TNpeACTaBICHHBIX B
[Tpunoxenuu 3, pe3ynbTaTbl pacu€TOB CBOASATCS B TAOJIUIIBI.

4. Ilpn 3amojsHEHHMHM OTYETa yKa3aThb MCXOIHBIE JAHHBIE IO BBITOJIHEHHUIO
IPAKTHUYECKOT 0 3a/laHusl, IPEJICTABUTh CXEMY JabOpaTOpHON yCTaHOBKH, OpraHbl
YOpPaBJIEHUS U UHAUKALIMY, IPUMEHSIEMbIE IPU €€ BBINOJTHEHUH.

5. ChopmynupoBath BHIBOJBI 10 MPOAECIAHHON padoTe.

6. OdbopMuUTh OTUET.

HeasaMu mnpoBefeHUS KOHTPOJBHBIX Pa0OT U MPAKTUYECKUX 3aAHATUN
SABJISIFOTCSI:
1. HayuuTh CTYJE€HTOB MPAKTUYECKOMY HCIIOJIb30BAHUIO TEOPETUUECKUX 3HAHUIM
o Temam 3,4 paboueit mporpamMmbl TUCIUTIINHBL « Ipronomuka B ACY TID».
2. Hayuuth CTyIEHTOB HCIOJb30BaTh MPUHIUIBI AJTOPUTMH3ALUKM  TIPU
M3y4YCHUU JEATeNbHOCTH 4YenoBeka-oneparopa B ACY TII, npasunam
MOCTPOCHUSI  AJTOPUTMOB  JICSATEILHOCTH C HCIOJb30BAaHUEM THUIIOBBIX
(GYHKIIMOHATBHBIX €IUHUI] 000OIIEHHOTO CTPYKTYPHOTO METO/IA.
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3. Hayuuts crynentoB meroay pacuera AJl omepatopa mpu BBINOJIHEHUH UM
CBOMX pabounX (PyHKIIHA.

ITPUMEP BBITIOJTHEHUS KOHTPOJIbHOM PABOTBI

ITocTpoenne u pacuyer aJIrOpUTMA AEATEJIBHOCTH OIIEpaTOpPa
¢ HCIOJIb30BAHMEM HH(POPMALMOHHON MOAEJN «XUMUYECKHH PeaKkTop»

Ha puc. 1 mnpencraBineH xumudeckuil peaktop. B Hem peareHThI
NIEPEMELINBAIOTCS C IIOMOLIBI0 CMECHUTENS. BXOIHBIE TOTOKM PEAreHTOB U BBIXOJ
IIPOYKTa PETYJIUPYIOTCA BXOAHBIMU KiIallaHaMu A U b ¥ BBIXOJHBIM KJIAIIAHOM
B. CooTBeTcTBEHHO [JaBjieHHE B Oake KOHTpoiupyerca naTtuukoMm J[, a
TeMreparypa - gaTaukoM T. Temneparypa peryaupyeTcst ropsden Wk XO0JI0JHOU
BOJIO, TO/IaBAEMOM B OKPYKAIOIIMI 0aK - KOXKYX; MOTOKH BOJbI PETYIUPYIOTCS
knanaHaMu ' (ropsyo) um X (xosmoaHO). OTKpBITHE-3aKPBITUE KJIAIIAHOB
OCYILECTBIISIETCS TUCTAHIMOHHO C ITAHENH YIPABICHUS XUMUYECKAM PEAKTOPOM.
KOHTpOJIb COCTOSIHMSI TAaTYMKOB TEMIIEPATypbl U YPOBHS OCYILECTBIIECTCS IO
IIOKa3aHUSIM MHEMOCXEMBI.

peazenm 1 ‘ l peazewm 2

> R omsod
v 400t

) —

r X B
avLx00
et & =
nodsod no006od CMECUMEND T I\@
20pavel XOROOHOU
800 800bt

Puc. 1. Cxema yrnpaBiieHUS XUMUYECKUM PEAKTOPOM

[Ipu paboTe peakTopa onepaTop BHITOIHSIIOTCS CIASAYIOIINE ONIEPALINHN:
1. OTkpbIBaeT kianad A u 3aquBaeTr B 0ak peareHt 1.
2. Ecnu natuuk naenenus [ mokasbIBaeT, 4To JOCTUTHYT TpeOyeMblil ypOBEHb -
3aKpbIBaET KianaH A.
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3. 3amyckaeT CMECUTETTb.

D

. OtkpeiBaet knamnad b u 3anuBaer B 6ak peareHT 2.
5. Ecniu naTuuk naBneHus | moka3bIBaeT, YTO JOCTUTHYT HOBBIM TpeOyemblii
YPOBEHb, TO 3aKpbIBaecT KiamnaH b.

. OtkpsiBaet kianad [ 1s HarpeBa Oaka.

7. Ecnu natuuk T nokassIBaeT, 4To IOCTUTHYTa TpeOyemasi TeMiiepaTypa, To
HaJI0 3aKpbITh KianaH [

8. YcTraHOoBUTH TaliMep HA BpeMsi IPOTEKaHUSI XUMUYECKOUN peaKInu.

9. [Ipu cpabateiBanuu TaliMepa «Bpems peakiuu UCTEKII0» — OCTaHABINBACT
CMECHTEIIb.

10. OrtxkpsiBaet knanad X Ui OXJIaXICHUS Oaka.

11. IIpoBepser TemiepaTypy B 0ake. Eciiu TeMiiepaTypa ynajia Huxe

3aJJaHHOTO MIPEJENA, TO 3aKPHIBACT KJIanaH X W OTKPBIBAET KiianaH B ais

OTMOpOKHEHUS OaKa.

(o]

BEITTOIHATE KOHTPOJBHYIO pabOTy B COOTBETCTBHU CO CICAYIOIIHM
3aJaHUEM:

1. TlocTpouTh anropuT™M AESTENBHOCTH OlepaTopa B BHUAE (DYHKUHMOHAIBHOM
CETH C WCMOJB30BAHMEM THUIOBBIX (QYHKIMOHAIBHBIX enunull (TDOE)
0000IIEHHOTO CTPYKTYPHOTO METOJIa B COOTBETCTBUU C MPUBEJACHHBIM BBIIIIC
OMHMCAHHUEM.

2. BpiOpath u3 npemnokeHHOW TaOnumpl 1 kommuecTBeHHBbIC 3HaueHUsT TOE c
MIPUMEHEHUEM CIIEAYIOIINX MPABUIIL:

2.1. IIpu BBIOOpE KOJIMUYECTBEHHBIX 3HAUEHUN BEPOSTHOCTU CBOEBPEMEHHOTO U

0€301M1O0YHOT0 BBIMOJHEHUS oneparuil B11, mokazatenen Ki1 u K g1 HeoOxoaumo

IIPOU3BECTHU CIEAYIOIIYIO POUEAYPY: YKa3aHHbIC 3HAUCHHSI BEJIMYNH Pa3AeJuTh

Ha BenuuuHy 1,0nN, rae NN — aBe mocienuue nudpsl B HOMEPE CTYJCHUYECKOTO

ownera. (Hanpumep: Ilocneanue 2 uudpsl B HOMEpe 3a4€THOM KHUKKU CTyAEHTa

«55». Paccmotpum  TOE Ne 2. Ilepsbeiii mapamerp B sueiike B=0,996. Ilpu

npumMeHeHun kosdduimenta 1,055 BennunHa JAHHOTO MapameTpa s 3TOro

ctynenta  coctaBur  0,944). llomydeHHble  3Ha4YeHHWsS  3amucarb B

COOTBETCTBYIOIYIO SYEHKY JUIsl MCIOJIb30BaHUs B mocienyrouiem pacuere. [lo

ocTaJbHbIM napameTpam Apyrux TOE nepecuer npon3BOAUTCSA aHATOTHYHO.

2.2. I1pu BBIOOpE KONMMUECTBEHHBIX 3HaueHuM napameTpoB Bpemenn M(T) u JI(T)

HEOOXOJMMO BBINOJHUTH CJEAYIOIIYI0 TPOUEAYpPY: YKa3aHHbIE 3HAYCHUS

BEJIMYMH YMHOKUTH Ha BenuuuHy 1,0nn, rae NN — aBe mocieaHue mudpsl B

HOMeEpe cTyneHudeckoro Owiera. (Hampumep, ecim XapakTepucTUKa BpEeMEHU

BBIMIOJIHEHMs onepauuidi mo Ttabnuie coctaBUT 5,0 CeKyHH, IpU MPUMEHEHUU

naHHOTO TipaBmiIa ko3 durment nepecuera 1yt TOE Ne 2 6yzaer pasen 1,055, To

MIpU TIepecyYeTe BpeMsi BBITIOJIHEHUS Ollepaluii cocTaBuT 5,28 cekyHa. Jucnepcus
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BPEMEHHU BBITIOJHEHUSI OIEpaluud B Tabnume cocraBiser 1,6 CEKyHI, MpH
nepecuere oHa Oymer mMeTh BennumHy 1,69 cekynnm). [lomydeHHBIE HOBBIC
3HAQYCHUSl 3allUcaTh B COOTBETCTBYIOUIYIO SYCHKY JUIS WCIOJB30BAHUS B
nocieaytomeM pacuere. [lo ocranpHbiM mapamerpam npyrux TOE mepecuer
TIPOM3BOIUTCS aHAJIOTHYHO.

3. Ilpou3BecTu pacyeT HUTOTOBBIX KOJMYECTBEHHBIX XapaKTEPUCTHUK C
npuMeHeHneM  (Gopmys, TpeacTaBieHHbIXx B [lpunoxkenun 3 [1,2] B
COOTBETCTBHHM C MPETIOKEHHON HUXeE TaouI. 1.

4, CocTaBUTH OTYET O IPOJETAHHON paboTe B CICAYIONIEM BHJIC:

4.1. 3anonauth TUTYNBbHBIA TUCT (IIpunoxenue 1).

4.2. TlpogyOnupoBaTh  OMMCATENbHYIO  4acTh  JIGMCTBUH  omepaTopa

XUMHUYECKOTO PEaKTOopa.

4.3. TlpoayOGaupoBaTh cXeMy XUMHUUYECKOTO PEaKTopa.

4.4. TlpencraButh nepedeHb TOE ¢ ykazaHuem MOTyYEHHBIX KOJTMYECTBEHHBIX
3HaueHui napametrpoB TOE B TabnuunoM Buje (Tadi. 2).

45. TlpencraButh B BHIe pacriedatku B (opmarte EXcel mpomexyrodnbie u
UTOTOBBIC XapaKTEPUCTHUKH MOTydeHHOTO A/l ¢ ykazaHWeM mocaeq0BaTeIbHOCTH
ceeptku AJl. WtoroBeie 3Ha4eHMs MOKa3aTejedl KayecTBa ACSATEIBHOCTU IIO
MOJIy4YeHHOMY aJITOPUTMY IIPEACTABICHBI B Ta0I. 3.

4.6. CdopmynupoBaTh BBIBOJIBI IO PaCUETaM.

4.7. TloaroTroBHUTH OTUYET O MPOJICTAaHHON padoTe.

Ta6nuna 1. Tabnuia UCXOAHBIX TaHHBIX JJIS pacueTa TUIIOBOU
¢dyHkuronansHOU cTpyKTyphI (TDC)

KonnuectBennsle xapakrepuctuku TOE
BeposTHOCTB BepositHOCTB
BepositHOCTB Bpems Jucnepcus MIPU3HAHUS [IpU3HAHUS
CBOEBPEMEHHOI'O | BBIIIOJHEHUS | BpPEMEHU BBIIIOJIHECHUS BBIITOJIHECHUS
No u ONEpaly | BBIITOJIHEHUS €IUHULL €IUHULL
N 6e301100YHOT0 M (1), c ornepanun IIPaBUIbHBIM HEINPABUIBHBIM
TOE
BBIIIOJIHEHUS D (b), c pH QaxkTu- npu axTuye-
T®E, B! YECKH IIpa- CKH HEIPaBUIIb-
BWJIBHOM HX HOM UX
BBIIIOJIHEHNH, BBIIIOJIHEHUH,
K11 K00
1 2 3 4 5 6
1 0,998 3,0 12
2 0,996 50 1,6
3 10,0 2,3 0,999 0,995
4 0,999 15 0,3
5 0,997 35 0,9
6 1 600 50,0




Okonuyanue tadum. 1

1 2 3 4 5 6

7 0,998 4,0 1,3

8 12,0 25 0,996 0,994
9 1 800,0 65,0

10 0,998 2,8 0,7

11 0,999 3,6 0,18

12 0,994 1,6 0,1

13 6,0 1,0 0,994 0,997
14 1 750,0 60,0

15 18,0 3,1 0,999 0,996
16 0,997 2,6 0,3

17 1 880,0 72,0

18 0,995 3,6 0,9

19 0,996 4,2 0,7

20 21,0 3,4 0,996 0,995
21 28,0 49 0,992 0,991
22 0,998 58 11

Tabmuma 2

Tabnuia JaHHBIX ¢ KOJIMYECTBEHHBIMH XapakTepucTUKaMu il pacuera TOC

KonnuectBennbie xapaktepuctuku TOE
No TOE | Hazpanue TOE B cooTBETCTBUM
B! M, ¢ D,c K11 K00
C QITOPUTMOM JI€ATEITbHOCTH
Ta6numa 3
Ntorosas Tabauia pacyeToB
3HavyeHne CymmapHoe
yMMap Cymmaphas

BEPOSITHOCTH MaTeMaTU4ECKOe

JIUCTIEPCUsl BpEMEHU
CBOEBPEMEHHOIO U 0’KHJIaHHE BPEMEHHU
Utorossie BbINIOJIHEHUS A/,

3HaueHus AJl

0e301IM00YHOTO
BeimonHenns AJl, B

BbINOJIHEHUS A/,
M, c

D, c
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INEPEYEHb KOHTPOJIbHBIX PABOT

Kontpoabnasi paéora 1
ITocTpoeHue U pacyer aJITOPUTMA [IEATEJILHOCTH OIlePaTOpPa
¢ HCI0JIb30BaHHeM HH(popMaunoHHoi moaean «Harpes ropsiueii BoabD»

Ha puc. 2 u 3 mpexacrasinensl nHpOpMaAIMOHHBIE MOJENM HHTepdeiica
«HarpeB ropsiueii BOAb». YTPaBIEHUE MPOLIECCOM MPOU3BOIUTCA C MOMOIIBIO
nanenu ynpasinenus (I1Y) (puc. 3), a KOHTpPOJb MapaMeTpoB — IO
uHpopmarmonHoit nmanenu (UII) (puc. 2). B mporecce BwimosHeHUs pabOTHI
OIepaToOp B COOTBETCTBUM C JOJKHOCTHOM HMHCTPYKUMEW OOsI3aH BBIIOJHHTH
CJIEAYIOIIUE ONEPALUU:

1. TlpoBepUTh HCXOJHOE COCTOSHHE OpraHOB YMPABICHHS W CUTHAIU3ALUU
o0opy10BaHUS.

2. [IpoBepuTth HaIMYKME JAABJICHUS B Ta30BOM TPYOOIPOBO/IE.

3. IIpoBeputh ypoBeHb BOJIbI B pe3epByape. [Ipu Heg0CTaTOUHOM YpPOBHE BOJIBI
Bimounth Hacoc HI1 (PP1) ¢ wmectHoro mnocra ymnpasienus. IIpoBeputhb
3aropanue curaana «Hacoc BKIL».

4. TIpu nocTikeHUun BepxHero ypoBHs Boabl BY («Max») oTkmrounts Hacoc H1
C MECTHOIO IMOCTa WIM HakaTueM KHOMKU «CTOIm» C TMOMOINBIO «MBIIIN» Ha
uHpopmanmonHou nanenu (MIT).

5. BxurounTs momady rasa Ha MOJOTPEB BOJBI C MOMOIIBIO «MBIIINY IIyTEM
HaxxaTus Ha kiaanaH W2.

6. [IpOKOHTPOMMPOBATH 3AKUTAHUE TOPEIIKH.

7. Yepes 20 MUH. BKIIOYUTH YCTPOMCTBO MEPEMEIINBAHUS BOJIBI B PE3epBYyape.

8. KontponupoBath TeMmneparypy BOJbI B pe3epByape.

9. Ilpu moctmwxkenun temmepaTypsl T=75° C OTKpBITh KJIallaH MOJadd TOopsiuei
BoJibl ' BC Ha motpeburensi.

10. OTKIIOYUTH TOPENKY U YCTPONCTBO MEPEMEIINBAHKS BOJIBI.

11. Tlpu mocTwKeHMH HHMXKHETO YpoBHS Bojabl («Miny) 3akpbiTh Kiaaman W1
oJa4¥ BOJIBI MTOTPEOUTEIIO.

12. Bxutounts Hacoc HI.

13. KonTposimpoBats 3anoaHeHre Bojibl 10 BY.

14. TToBTOpUTH OMEpaIvu AJisl HarpeBa BTOpoid nmopiuu Boabl st ' BC.

BBINMOMHUTE KOHTPOJIbHYIO pabOTy B COOTBETCTBUU C METOJIUYECKUMU
yKa3aHUAMHM, yKa3aHHbIMH Ha c. 11 -13:

a) TMOCTpOUTHh (YHKUMOHAIBHYIO CTPYKTYpY C ucnonb3oBanuem TOE
0000IIIEHHOTO CTPYKTYPHOTO METO/IA;

0) mpucBouth Kaxaoh TOE koaudecTBeHHBIE 3HAYEHUS C MCIOJIB30BAaHHEM
CIICAYIONINX MapaMeTpPOB: CBOEBPEMEHHOE M Oe3o1nOouHoe BoinojiHeHne TOE,
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BPEMEHHM BBINOJHEHHUSI W AUCIEPCHH BpeMeHM BblnonHeHns TAPE u 3anectn
JaHHBIC B TAOIUITHI 110 00pasiy Tabi. 2.
B) paccuuTaThb MTOTOBbIE 3HAYCHMS] TMApaMETPOB BBIMOJHEHUS JaHHOTO

ajnropuTMa B cOOTBeTCTBUU ¢ hopmynamu [Ipusoxkenue 3 u 3anoaHUTh TadI. 2 1

3.

Manuul
o am 10.0 %
\ b

Auto

--~'n-i'/>m”nx: 1 |
& 45.6 %

> -

Puc. 2. Undopmanmonnas nanens «Harpes ropsiueid Boab»

PP1 - Ynpasneuue

Henonrse.

Puc. 3. Ilanens ynpaBieHust 000py10BaHHEM



16

KontpoabHast pabora 2
IHocTpoenue u pacyer aJIrOpUuTMA AeATEILHOCTH OllepaTopa
¢ ucnoas3osanueM UM «Harpes ropsiueit BoabD» pu aBTOMaTHYECKOM
padorte 000py0BaHMS

Ha puc. 2 u 3 mpexacrasinensl uH(OpMaIlMOHHBIE MOJEIU HHTepdeiica
«HarpeB ropsiueii BOAb». YTPaBIEHUE MPOLIECCOM MPOU3BOIUTCA C MOMOULIBIO
nanenu ynpasienus (IIY) (puc. 3), a KOHTpOJb MapameTpoB — IO
unpopmarmonnor manenu (MUII) (puc. 2). B mpouecce BeimonHeHus paboThl B
aBTOMATHYECKON paboTe O00OpyJOBaHUS OMEpaTop B COOTBETCTBUU C
JOJDKHOCTHOW MHCTPYKITUEN 00s3aH BBIMOIHUTD CIIEAYIOLIUE ONePalIUN:

1. IlpoBeputh HMCXOIHOE COCTOSSHUE OOOpPYAOBAaHUS TMEpes 3allyCKOM
CUCTEMBl B aBTOMATHYECKOM pexuMe. [IpoBepuTh HalnuuMe CUTHAIU3ALHU
«Hcnpasen» (MHGOPMHUPYET oOlepaTopa, UYTO BCE CHCTEMbI, YYacCTBYIOLIUE B
paboTe npu aBTOMATUYECKOM YIIPABJICHUH, UCIIPABHBI)

2. Haxxatp xkHomKy «I1Y CK». [IpokoHTpoIupoBaTh 3aropanue CUrHAIN3auN
«ABTO» u 3enenoro curnana Ha kHonke «[TY CK».

3.B mpouecce aBTomMaTHdeckoil pabOThI CUCTEMBI KOHTPOJIUPOBATH
CJIEAYIONINE MTapaMETPhl: YPOBEHb BOABI B PE3EPBYapE, BKIFOUEHNE-OTKIIFOUCHUE
Hacoca MoJIadu BOJbI B PE3EpBYyap, BEIUUMHY TEMIEpPaTyphl BOJIbI B pe3epByape,
OTKPBITHE-3aKPHITUE KJIAMlaHA T0JIa4u ropsyel BOJIbI HA MOTPEOUTEIs, MPOIIECC
TOpEHUsT 1O CUTHAJIN3aTopYy, BKJIFOYEHUE-OTKIIIOUEHHE  YCTPOMCTBa
nepeMeIIBaHus BOJIbI B pe3epByape, Ipyrue mapameTpsl.

4. BBIMOJHUTL KOHTPOJIbHYIO PabOTy B COOTBETCTBUM C METOJAMYECKUMHU
yKa3aHUSIMH, IPEICTaBIICHHBIMU Ha ¢c. 11-13:

a) TOCTPOUTHh (PYHKIIMOHAIBHYIO CTPYKTYpy ¢ wucnois3oBanuem 1OE
0000I1IEHHOTO CTPYKTYPHOTO METO/1A.
0) npucBouth Kaxaoh TOE koaudecTBeHHBbIE 3HAYCHUS C MCIOJIB30BAaHHEM
CJIEAYIONIINX MapaMeTPOB - CBOEBPEMEHHOE U Oe301mnbouHoe BhinojHeHne TOE,
BPEMEHU BBHITIOJTHEHUS U AUCTIEpCUU BpeMeHU BbinoaHeHuss TOE B cooTBeTCTBUU
c Tabs. 1 ¥ U3MEHEHUsAMH, yKa3aHHBIMU B 1. 11 2.1 u 2.2, 3aHeCTU JaHHbIE B
tabn. 2. [IpousBecTu pacueTsl 1o Ghopmyram, H310KeHHBIM B [Iprnoxenuu 3.
B) paccuMTaTh WTOTOBbIE 3HAYEHUS NapaMETPOB BBINOJHEHUS JAaHHOTO
QITOpUTMa U TPEACTaBUTh MX B (dopme Tabmuiel. [Ipu mpoBenenuu pacuera
UCTOIb30BaTh porpamMmmy MS Excel.

5. IloaroroBuTh oOTYET O MpOJEIaHHONW padoTe B COOTBETCTBUHU C
METOJUYECKUMU YKA3aHUSIMH.
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[TEPEUEHD I[TPAKTUYECKUX 3A,Z[AHI/II71
3aganmue 1

IHocTpoenue u pacyer A/l onepaTropa XMMHUYECKOI0 PEaKTOpPa C y4eTOM
yJy4lleHus1 KayecTBa uHGopMmaunonHou moaeau (MM)

Ha puc. 1 npencraBnena npuHIMNUAIbHAS CXEMAa XUMUYECKOTO PEAKTOPA.
[IpounTaiiTe omnucaHue pabOTHl oOlepaTopa MpPHU  BBHIIOJHEHWHM  CBOMX
00s3aHHOCTEM 10 KOHTPOJIIO U YINpaBlIE€HUIO peakTopoMm. OTBeTbTE Ha
CJIEIYIOLIME BOIIPOCHI:

1. Vkaxure Ha cxemMe, KAKUMU OpraHaMy YIpaBJiI€HUS U CUTHAIA3ALUU
HEOOXOAMMO JOMOJHUTh CXEMY, YTOOBI OMNEPATOP MOr B IOJHOM
00BbEMe KOHTPOJIUPOBATh pabOTy peakropa?

2. Kakue AONOJIHUTENbHbIE OpraHbl YIpPaBJIEHUS HEOOXOIMMO BBECTU B
CXEeMy yIpaBJeHMs Al 0ojiee KauyeCTBEHHOI'O Ipoliecca YIpaBICHUS
peakTopoM?

3. Kax wm3menutcs AJl omeparopa mpu MOSBICHUU AOMOJHUTEIHHON
WHJUKALMA U OPTaHOB yIpaBJICHUA?

4. Kax ynyumarcsa napametrpsl TOE npu npumenenun HoBoit UM?

JUIsL OLEHKM KadyecTBa NPEIJaracMbIX PEIIEHUH CTyJEHTaM B paMKax

BBIIIOJIHEHHS IPAKTHYECKOTO 3a/1aHMsI IPEIaraeTcs:

1. CocTaBUTh alropuT™M JESATEIBHOCTH Oleparopa B BuAe (HyHKIMOHAIbHOU
CEeTH C WCIOJb30BAHUEM THUIIOBBIX (PYHKIMOHANBHBIX enunuil (TOE)
0000IIEHHOTO CTPYKTYPHOTO METOAa B COOTBETCTBHM C MpEIJIaraeMbIMU
Bamu nzmeHnenusiMu.

2. BoiOpate w3 mpemnoxeHHoid TaOmmipl 1 (ctp. 12) KOJMYECTBEHHBIC
3HaueHUus1 TAPE ¢ ydyeToM HOBBIX OPraHOB YNPABJIEHUS W UHAUKALMHU C
INPUMEHEHUEM CJIEIYIOLIUX TPAaBUIL:

2.1. [Ipu  BBIOOpPE  KOJMYECTBEHHBIX  3HAYCHUH  BEPOATHOCTHU
CBOEBPEMEHHOTO U 0€30MMO0YHOTO BBHITIOJHEHUS omnepanuii 11, mokasarenei
K11 u K01 HeoOXomuMO MpOM3BECTH CIEAYIOIIYI0 MPOUEAYPY: YKa3aHHbIE
3HAYEHHUS BEJIWYMH pa3lenauTh Ha BenuuyuHy 1,0nn, rae nn — 1Be MocienHue
nu@dpel B HOMEPE CTYACHUYECKOTO OMieTa, Kak oTMedanoch paHee. [lomydueHHsbie
3HAUEHUA 3alKicaTh B COOTBETCTBYIOUIYIO SYEHKY JUJIi HCIOJIb30BAaHUS B
MOCJIEYIOLIEM pacyeTe.

2.2. [Ipu BBIOOpPE KOJWYECTBEHHBIX 3HAYCHHUM MMapaMeTpOB BPEMEHU
M(T) u J(T) HeoOX0auMO BBITIOJIHUTH CICIYIONIYIO MPOIEAYPY: YKa3aHHbBIS
3HAYEHUS BEJIMYMH YMHOXHUTh Ha BenuuuHy 1,0nn. [lonmyuyeHHble 3HaueHus
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3amucaTh B COOTBETCTBYIOLIYIO SUEUKY /JIsI MCHOJIb30BAHUSI B TOCIEAYIOIIEM
pacyere.

3. IlpousBecT pacdeT WTOTOBBIX KOJMYECTBEHHBIX XapaKTEPUCTHK C
npumeHenueM (opmyn Ilpunoxkenuss 3 B COOTBETCTBUHM C OOHOBJICHHOU
Ta0JIMIIEH UCXOAHBIX IAHHBIX .

4. CpaBHHUTH MOJTYYEHHBIE UTOTOBBIE XaPAKTEPUCTUKU C PAHEE CYIIECTBYIO-
mmu AJl 1 crienaTh BBIBOJIBI.

5. IloaroToBUTH U cAATH OTYET O MPOBEJACHHON KOHTPOILHOM padoTe.

3aganue 2

IIpoBeneHue 3proHOMUYECKOM OeHKU kavecrsa UM
CHCTEeMbl MOHMTOPMHIA KOTEJIbHOM

Ha puc. 4 npencraBinena UM koTenbHOM 111 MOHUTOpUHTA €€ paboThl. B
COOTBETCTBHM C MPEACTABICHHON CXEMOM OIEpaTop KOTEIBbHOW OCYIIECTBIISIET
KOHTpOJIb 3a paboToil oOopynoBaHus. B cxeme MpeACTaBieHO Clenyrouee
obopy1oBaHUE:

JIBa KOTJIa HarpeBa BOJbI, TPYOOIPOBOJ C HACOCHBIM OOOPYJTOBAaHHEM U
TPEXXOJOBBIM KpPAaHOM TIOJIadd XOJOJHOW BOABI C JaTYNKOM JIaBJICHWSI,
TPyOOTIPOBO] C TPEXXOJAOBBIM KPAaHOM IOJIaYd TOPSUYCH BOJBI K MOTPEOUTEIIO C
JATYMKAMU TEMIIepaTyphbl M JaBJICHHs, TPYOOIIPOBOJ MOJAUYU ra3a Ha ra30BbIe
TOPEJIKU C IaTYUKaMH TEMIIepaTyphbl U JaBJICHUS, 000pyAOBaHUE JILIMOCOCOB Ha
Ka)KIOM KOTJIE.

PabGota 060pyaoBaHus OCYIIECTBISECTCS B aBBTOMATUYECKOM PEKUME.

JlaliTe SproHOMHYECKYIO OLICHKY TpejcTaBiieHHoro ¢parmenta UM ACY
KOTEJIbHOW U OTBETHTE HA CIEAYIOIIUE BOMPOCHI:
1. Kakux cpenactB oroOpakenus wunHbpopmannu (COM) Hemocraer B
npeacTtaBieHHor UM 11 npuHSTHS penieHus onepaTopom?
2. VYkaxuTe Ha cxemMe, KaKUMU OpraHamMu YIOpaBJE€HUS W CUTHAJW3AIUU
COCTOSIHUSI 00OpYAOBaHUS HEOOXOJAMMO JIOMOJHUTH chaaHHyo WM, d4ToOsI
orepaTop MOT B TIOJITHOM 00beMe KOHTPOJIUPOBATH PaOOTY KOTEJIbHOM?
3. Kak wusmenutcs AJl omepatopa Tpu TMOSBJICHUU JIOMOJTHUTEIHLHON
WHJIMKAllMA U OPTaHOB YINpPaBJICHUS?
4, Kax ynmydmarcs mapamerpsl TUIIOBOH GyHKIIMOHATKHOU CTPYKTYphI (TDC)
IpY MPUMEHEHUH HOBOW WH(OPMAITMOHHON MOIeNN?

BreimosiauTe cnepyromme 3a1aus:
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1. [loctpoiite AJl ¢parmMeHnTa [eATENBHOCTH OMepaTopa KOTEIHHOH,
NPUMEHUB HCXOJHbIC JaHHbIE W3 TaONMMIBl | MPU YCIOBUM HCHOJIB30BaHUSA
npaBW, yKazaHHbIX B .I1.2.1 u 2.2 (c.11).

2. [IpousBenure pacdyer KayecTBa (PYHKIMOHUPOBAHUS C IPUMEHEHHUEM

dbopmyn u3 [punoxenus 3. [1pu mpoBeaeHnN pacueTa UCTOIb30BaTh MPOrPaMMy
MS Excel.

3. [ToaroroBhTe W cHaaiiTe OTYET B COOTBETCTBUM C TpeboBaHuem m.4.4-4.6
(c.11-12).
CucreMa MOHUTOPUHIA KOTENLHOW =
= Tc ® T ®
Komen Ne 2 56,00 Komea Nv 1 81,00
. 1212201 15000 12122101100 P,SQP °
Q b Uy é: I Us 0 \n::f?s .00
. AT
- Cucmena XBC
) bt — o
T [ : 1200 19450
== e (P
I:; 1 Caripons (06 Tommme
]
o :
h = v &% 16:14

— e Ao | m 12 nexabpa 2013, Yrs,

Puc.4. MnpopmanrionHas MOJENb CUCTEMbl MOHUTOPUHTA KOTEJIbHOM.
3aganue 3

IIpoBeneHue 3proHoMuYecKoi oueHkn kauecrsa UM
CHCTEMbl MOHMTOPUHIA BOJOTPEHBIX KOTJIOB KOTEJIbHOM

Ha puc. 5 npencraBiena MM BOHOrpevHBIX KOTJIOB KOTEIBHOM JJIst
MOHHUTO-PHHTA €€ paboThl. B COOTBETCTBHM C MPECTABIICHHOM CXEMOM orepaTop
OCYIIECTBIISIET KOHTPOJh 3a paboToil obopymoBanus. B cxeme mpencTaBieHO
cienytoiiee 000pyI0BaHuE:

JIBa KOTna HarpeBa BOJIbI, TPYOOIPOBOJ ceTeBoW BOJLI T1 ¢ HACOCHBIM
obopynoBanueM (cereBoie Hacockl K6 u K7) ¢ paruukamu Temmeparyphl,
TPEXXOJOBBIM KPAaHOM TMOJIMECa OXJIAXICHHOTO TEIUIOHOCUTENSI W3 CHUCTEMBbI
ceTeBoil Bosibl T2, Terumooomennukom K4, tpy6ornpoomom T1.1 mogaum Tterio-



20

Puc.5. UadopmanmonHass MOJEIh CHCTEMBl MOHUTOPHHTA BOIOTPEHHBIX
KOTJIOB.

HOCHTEJNSI K Ta30IMOPIIHEBOM YCTAHOBKE C TPEeXXOAOBbIM KpaHom K3 moameca
rOpSAYETO TEIUIOHOCUTEINSI C JATYUKAMU TEMIEPATYpbl W JABJICHUS, HACOCHOM
ctanmu ¢ Hacocamu K1 n K2.

JlaiiTe SproHOMHYECKYIO OILICHKY MpescTaBiaeHHoro ¢pparmenta UM ACY
KOTEJIbHOW U OTBETHTE HA CIEAYIOIIUE BOMPOCHI:
1. Kakux COU m OY HemoctaeT B NpPEACTaBICHHONH HHGOPMAIMOHHON
MOJENH JJI YIIPABJICHHS POLIECCOM U MPUHSTUS PEUIEHUS OIIepaToOpoM?
2. Kaxkwue ommbku B coznanuu npejncrasieHHoit UM Bei mokete npuBecTu?
3. VYkaxuTe Ha cxeme, KaKUMH OpraHamMH yIOpaBJEHUS M CUTHaIW3aluu
COCTOSIHHSI O0OpYNOBaHHS HEOOXOIUMO JOMOJHHUTH chaaHHyio KM, dToObI
OTIEPaTOpP MOT B TIOJTHOM 00BEME KOHTPOJIUPOBATH padOTY KOTEIHHONU?
4, Kak wusmenutca AJl omeparopa mpu MOSBICHUU JIONOJTHUTEIBHON
WHJIMKAllMA U OPTAaHOB YIIPaBJICHUS?
4, Kak ynyumarcs mnapamerpel T®OE 1npu  npumMeHEeHUH  HOBOM
uH(popMaImoHHOM Moaenu?
5. [IpencraBbTe B oTueTe wucnparicHHyl0o Bamu MM ¢ yderom Bamux
MNPEIJIOKEHUM  TI0  COBEpIIEHCTBOBaHWMIO MM cucTeMbl  MOHUTOpHHra
BOJIOTPEMHBIX KOTJIOB.
6.  Iloctpoiite nBa AJl (parmeHnta nesTeIbHOCTH OMepaTOpa BOAOTPEUHBIX
KOTJIOB — I10 MIEPBOHAYAIbBHOMY BApUAHTYy U YJIYUYILIEHHOMY BapUaHTy, IPUMEHUB
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UCXOJIHbIE NaHHble u3 TaOu. 1 (mpu HEOOXOIMMOCTH MOXKETe J0OaBUTh HOBBIE
T®E ¢ npucBoeHnEM UM CBOUX KOJIMYECTBEHHBIX XapaKTEPUCTHUK).

1. [IpousBequre 1Ba pacuera KadecTBa (yHKuuMoOHUpoBanus AJ[ ¢
npumeHenueM ¢dopmyn wu3 Ilpwnoxenuss 3. I[lpu mnpoBenenun pacuera
ucnob30Bath nporpammy MS Excel. CpaBHuTe pe3yabTaThl pacyeToOB, YKOKUTE
MIPUYMHBI TTOBBIIICHUS KauecTBa PyHKIMOHUpoBaHuss CUM.

8. [TogroroBbTe W CcHAWTE OTYET MPENOAABATEII0 B COOTBETCTBUU C
tpeboBanuem 1m.4.4-4.6 (c. 12).

3apanue 4
IIpoBeneHue 3proHOMUYECKON OeHKU kavecrsa UM
TEeXHOJIOTHYECKOI0 MPOoIecCa MPUTOTOBJICHHUS 0CAXKIACHHOT0 CHIIMKATA

Ha puc. 6 mnpencraBnena WM TexHONOrM4yeckoro mporecca
IIPUTOTOBJIEHUS OCAXAECHHOTO criiMKaTa. [Iponecc mpuroToBiieHus IpeacTaBiseT
co00H TEXHOJOTMYECKYIO LIETOYKY 000pYJOBaHUs, COCTOAILMX U3 PE3EpPBYapoB,
HacOCOB, OTCTOMHUKOB T'OTOBOM ITPOJYKIUU.

Jist  OPUTOTOBJICHHMS MCXOJHOM CMECH IPOU3BOAUTCA  CMELICHUE
CUJIMKATHOIO CTeKJa U BOAbL. JliId OCYIIECTBIIEHHA Ipolecca IOATOTOBKU B
BapOUYHBI OJIOK MOJAaeTCs Map C 3aJlaHHbBIMU TapameTpamu. [[ns KOHTpos
YpOBHSL cMecH B OJIOKE CYILECTBYEeT IaT4yuWK ypoBeHb. [locie mnepBUYHOTO
mpolecca MOATOTOBKM TEPBUYHOM CMECM B BapOyHOM OJIOKE CMECh
NepeKaynuBaeTCa C IMOMOLIBI0 HAacoca B pe3epByap KUIEHHUSA, CHA0XKEHHOM
naTyukoM ypoBHs. B teuenue 30-60 MuH. [IpoM3BOINUTCS KUIIEHHE CMECH MOCIIE
Yero ¢ MOMOIIBI0 HACOCa FOTOBAsk CMECh IEPEKAUNBAETCS B PE3EPBYaAPHI 3arpy3KH
Ne 1,2 u 3. Ilo Mepe 3amoJiHEHUSI PE3EPBYAPOB 3arpy3KH MPOUCXOIUT OTCTOMN
roToBOro mnpoaykra. OCaKIEHHBII OC3aJOK B MOCIEACTBUM CIIMBAETCS B
KaHaJIM3alKI0, 4 TOTOBBIM pAaCTBOP CHIIMKATAa CIMBACTCS B PE3epByap NOTOBOM
npoaykiuu cunukara. [Io Mepe HamonHeHus U3 pe3epByapa TOTOBBIM CHIIMKAT C
IIOMOIIBI0  HAcOCAa IIEPEKaYMBaETCs B  PEAKTOP I IOCIEAYIOIIETO
WCIIOJIb30BaHUs B TEXHOJOTHYECKOM ITPOLIECCE.

Jaiite oneHky kadectBa MM mporecca NpPUTrOTOBICHUS OCAXIAECHHOTO
CUJIMKATa C TOYKH 3PEHUS IOJHOTHI NPUMEHEHUsS CPEACTB aBTOMATHU3ALMU U
KOHTPOJISI NIapaMETPOB TEXHOJIOTMYECKOrO IpoLecca Ui LeJIed YIpaBJICHUs
TEXHOJIOTUYECKUM MPOLIECCOM CO CTOPOHBI oneparopa TII.
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PezepByap /1A CWIMKaTd

Puc. 6. UnpopmarimonHas Mojienb Ipolecca NpUroToBICHUS
OCQXKJIEHHOTO CHUJIMKAaTa

ITEPEYEHb KOHTPOJIbHBIX BOITPOCOB

Kak xmaccupummpyrorcss MareMaTH4eCKHe MOJENH, HWCIOJb3yeMbIe s
dbopmanmzanuu aesTeabHOCTH oneparopoB CUM?

UTo moHMMAaETCs O/ HaJIEKHOCTHIO JAeSTENbHOCTH YesnoBeka B CUM ?
JlaiiTe onpesenenne CTPyKTypHON HaZeKHOCTH paboThl oneparopa CUM.
Haiite onpenenenne (QyHKUMOHAIBHON HaAEKHOCTU pabOThl omeparopa
CUM.

JlaiiTe onpenenenne PyHKIIMOHATBHO-BPEMEHHON HAIEKHOCTH OIepaTopa.
JaiiTe onpenenenre GyHKIMOHAIBHO-TAPAMETPUUECKONU HAJIEKHOCTH
oreparopa.

UTo moHMMAETCS B 9PrOHOMUKE MO/ CEHCOPHOU €TUHUTICH ACSTEIHHOCTH?
UTo 03HaYaeT MOTOpPHAS €AMHULA JEATEIbHOCTU?

Uto o3Hauaer Jsoruveckas (ajdbTepHATHBHAs) €IWHUIIA M KOTJa OHA
npuMeHsieTcs?

10. Yrto o3Hauvaet OJIOK onepanuii 3aep>KK1 U KOTJja OH MPUMEHSETCS?
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11. /laiite ~ ompeneneHue  ONmepanMoHHOM  enuHune  «OyHKIMOHAIbHBIN

KOHTPOJIb» U HA30BUTC 00J1acTh €¢ IMPUMCHCHUA

12. JlaiTte  ompenesieHUE  ONEPAUMOHHOW  €IuHUIE  «JlMarHOCTUYECKUH

KOHTPOJIb» U HA30BUTC 0011acTh ce IMPUMCHCHUA

13. Yto o3HauaeT MOHATHE «IACKOMIIO3MIUA JaearebHocTH»? Ilopsimok ee

BBIITOJIHCHUA.

14. JlaiiTe omnpeaelieHUE MOHATHS «CBEPTKA» IMPHU MPOBEACHHH pacyeToB Al

1.

2.

3.

onepatopoB CUM.

bubauorpadguyecknii Ciucoxk

NHpopManmoHHO-yIpaBIIsitonme YeJI0BEKO-MAalllMHHbBIE CUCTEMBI:
HccnenoBanue, NpoeKTUPOBaHUE, UCTIBITaHUS: cripaBouHuk/ A.H. AnameHnko,
A.T. Amepon, N.JI. bepauukoB u ap.; nox odbmi. pena. AWM. 'yOunckoro u
B.I'. EprpadoBa. — M: MammuocTtpoenue, 1993.- 528 c.

[MubanoB I'.Il. KonuuecTBeHHas OlleHKa JE€ATEILHOCTH 4YEJIOBEKa B
CUCTEMAaX YeJIOBEK-TeXHHKa.- M.: MammHoctpoenue, 1983.- 263 c.

I'y6unckuit A.M. EsrpadoB B.I'. DproHomuueckoe MpOEKTUPOBAHHUE
CYIOBBIX cucteM ympasienus. -JI.: Cygoctpoenue, 1977. - 224 c.

OI'JIABJIEHHUE

| 33: 1501 (532 1 (ST RN 3

dopManuzanus IeITeIbHOCTH YeJI0BEKa-0lepaTopa B CUCTEMAaxX

b (S (0151 V1111705 3
[Ipumep BbIMOTHEHUS KOHTPOJbHOM paboTel. IlocTpoenne u  pacyer
aIropuT™Ma  JEATENbHOCTH oOmeparopa N0 WHGOPMAIMOHHOW MOJENH
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[TepeueHb KOHTPOIBHBIX PAOOT. .. .uveet e etteeetie et e eieeeaineeeanenn, 14
[IepedeHb MPAKTAUECKHAX 3ATAHMM . ..uuuuteteeeeeieteeeeteeeeiieeeeeeannans 17
1397 (091 (0] O T11) 446 (5103 870 3 117 (610 PP |
(@) ) 1231 (<) 1 (S 23
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NPUJTOXEHMUA

[Ipunoxenue 1

Dopma mumynbHO20 IUCMA OMYema no 8bINOJHEHUI0 KOHMPOIbHOU pabombl
(npakmuyuecko2o 3a0anust)

MHUHUCTEPCTBO HAYKH Y BBICILIETO OBPA3OBAHUSA POCCUICKOM
®EJEPALIN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJILHOE
YUYPEKJIEHHUE BBICIIETO OFPA3OBAHMS
«CAHKT-IETEPBYPI'CKUM I' OCYI[APCTBEHHI)Iﬁ YHUBEPCUTET

MMPOMBIIIJIEHHBIX TEXHOJIOTUA U TU3AMHA»

BBICIIASA HIKOJA TEXHOJIOI'MA U SQHEPI'ETUKHN

Kaq)ez[pa ABTOMAaTHU3AllMH TEXHOJOITHYCCKHUX MPOLHECCOB U ITPOU3BOJACTB

OTtueT no BHITIOJHEHUIO KOHTPOJIHHOM padOThI
Tema: [locTpoeHne u pacuer anropuTMa JeITeNbHOCTH OIlepaTopa
110 MHPOPMALIMOHHON MOJIeNIn UHTEpPeiica
«XHAMHUYECKOTO PEAKTOPA»

Beimonami (a): ctyneHt ((ka ) rp. Ne / /

[TpoBeput: penoaaBaTelib / /

Cankr-IleTepOypr
202_r.
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[Tpunoxenue 2

OcHoBHBIE THITOBBIC (yHKIIHMOHANTBHBIE enuHuIBl OCM [2].

XapakTepucTUKU XapakTepucTUKU
OyHKIMOHANBHAS 6e30MHO0YHOCTH OLICTPOAEHCTBUS
eqUHUIA NEITEILHOCTU U
Ycenosroe VYcnoBHoe
ee rpaduueckoe 0603HAYC- 5
W306paKeHHe Ha3Banue Ha3Banue o0o3Haue-
HUE HHUC
1 2 3 4 B
PadOouas Beposarsocts MaremaTnueckoe
6e30IHO09IHOTO B1 OKHIaHHIE BPEMEHN M(T)
* BBIIIOTHEHHUS BBIIOJTHEHHUS
* Beposrriocts, Jlucriepcust BpeMeHH
BBITIOJTHEHHUS C OMIMOKOM Bo p P D(T)
B (B ] BBITIOJTHEHUS
™0
BepostHocTh
6e301MO0YHOTO BBIOOpA
ucxona I npu
(axTHuecKoi Pus
HEOOXOJIUMOCTH €T0
BbIOOpa
BepostHOoCTh
o1rb0YHOTO BEIOOpA
ucxoza II mpu Martemartudeckoe
Jlornueckas daxTHIeCKOi P12 OKHIaHIE BPEMEHN M(T)
* HEOOXOJMMOCTH BBIOOpa BBITNTOJIHEHUS
ncxona I
BepostaocTth
I\ 6e3011604HOr0 BHIOOPa
1A ucxona Il mpu
Nexod | Wexod | (aTieckoii B22 Jucriepcust BpeMeHu D(T)
BBIITOJTHCHU S
HEOOXOIUMOCTH €T0
BbIOOpa
BepositHOCTB
OIMO0YHOTO BEIOOpA
ucxoza I npu
(baxTHYeCcKOM P21
HE00X0MMOCTH BBIOOpa
ucxona II
3allep>1<1<a BepostHocTh Matemarnueckoe M(T
6e301m1609HOTO P OKHJIAHUE BPEMEHH (T
B 1( B D) mepexoza K 3aJiepiKKe BBITIOJTHEHHS
BepositHOCTh Bo HHCBH:II:_ICHH BpeMerH D(T)
OJTHEHHS
OIMOOYHOTO Mepexoa K
3a7epiKKe
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[Iponomxenue [Ipunoxenns 2

1 2 3 4 5
BeposITHOCTD TPH3HAHHUS MaTeMaTHiecKoe
TEXHUKHU UCIIPAaBHOU NP 111 OKHIAHHE BPEMCHH |\/|(T)
Junarnoctuueckuii akruyeckoii ee BOITONHCHIS
HCIIPAaBHOCTH
KOHTpPOJIb BeposITHOCTD TIPH3HAHUS
TEXHUKU HEHUCIPaBHOM
- I Jucniepcus BpeMeHn D(T)
. BBITIOJTHEHUS
(hakTHueckou ee
I—IOO( Hm} HCMPABHOCTU
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