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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CiocoGeH K MPOEKTHO-KOHCTPYKTOPCKOM JACATEIHHOCTH B Chepe TeIUIO-DPHEPTETUKH U
TEIJIOTEXHUKHU
NJI-5 JleMoHCTpUpYET CIOCOOHOCTH Y4aCTBOBAThH B Pa3pabOTKe U COBEPLICHCTBOBAHUU
000pyI0BaHUsl, ONITUMHU3ALNN PEKUMOB pa0OThI U TEXHOJIOTHYECKUX CHCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: [IpoBepka 3aganus
1. KM-1 (Pemenue 3amay4)
2. KM-10 (Pemenue 3ama4)
3. KM-2 (Pemmenue 3a1a4)
4. KM-3 (Pemenue 3a1a4)
5. KM-4 (Pemenue 3a1a4)
6. KM-5 (Pemenue 3amay)
7
8
9
1

. KM-6 (Pemenue 3amay4)
. KM-7 (Pemenue 3amayq)
. KM-8 (Pemenue 3amau)
0. KM-9 (Pemenue 3amayq)

BPC nucuuminHbl

1 cemectp

Beca KOHTpOIbHBIX MeponpusaTHil, %

Nunexc KM- | KM- | KM- | KM- | KM-

Pa3gen mucimmminHb! KM: 1 2 3 4 5

Cpox KM: 3 5 9 13 5

[TonsiTue ManeBpeHHOCTH. OCHOBHBIE (DaKTOPHI,
OTpeeNAole MaHEBPEHHOCTh 000pyaoBanust. CiocoObl
MOBBIIIEHUS] MaHEBPEeHHOCTH. [lepexoiHbIe MPOLIEeCCHl U UX
BIWSTHYE Ha TTIOKAa3aTEIN TEMI0OBOM SKOHOMHUYHOCTH U
Ha/IeKHOCTH. [lepexoiHble pexUMbI paboThI.

[Tonsitue ManeBpeHHOCTH. OCHOBHBIE (DAKTOPBHI,
OTIpeIeNAI0NINe MaHEBPEHHOCTh 000pyRoBaHus. CriocoObl
MTOBBIIICHNS] MAaHEBPEHHOCTH. [lepexoiHbIe TPOLIECChl U UX +
BIIMSIHUE HA [T0KA3aTENH TEIJIO-BOY DKOHOMUYHOCTH U
HaJie)kHOCTHU. [lepexoiHble pekUMbI pabOTHI.

OTKJIOHEHNE OCHOBHBIX ITAPaMETPOB Iapa OT HOMUHAJIBHBIX
11apaMeTpOB

OTKJIOHEHNE OCHOBHBIX ITapa-METPOB Mapa OT HOMHUHAJIbHBIX
11apaMeTpOB




[TpoxoxkaeHre MUKOBOM YyacTu rpaduka Harpy3ku. MeTobl 1
CHOCO6BI MOJIYUYCHUA I[OHOHHHTGHLHOﬁ MHUKOBOU MOIIIHOCTH.
[Tokazarenu TeMmI0BON S5KOHOMUYHOCTH

[TpoxoxaeHre TUKOBOM YacTu rpaduka Harpy3Ku. MeTosl 1
Croco0bl NOTYYEHUS JOIOIHUTEIBHON MMKOBON MOIIIHOCTH.
OrpaHudeHus ¥ NOKa3aTeNlN TEIIOBOM 3KOHOMUYHOCTH
PEKHMOB.

[TpoxoxxaeHne npoBaJioB rpaduka Harpy3ku. MeTosl u
croco0bl IPOXOXKICHUS IPOBAJIOB HAarpy3Kku. OrpaHuyeHus,
IIpeuMyIlecTBa, HepocTaTky. [lokasarenu TemioBoun
9KOHOMHMYHOCTHU

[Ipoxoxaenue mpoBanoB rpaduka Harpy3ku. Metonbl u
CIO0COOBI IIPOXOXKAECHUS IPOBAJIOB HAarpy3ku. OrpaHudeHus,
npeuMyliecTBa, HenocTaTku. [lokazaTenu TemnoBon
SKOHOMHUYHOCTHU

CoBeplilIeHCTBOBaHHUE IMMYCKOBBIX CXEM U TEXHOJIOTUHU ITycKa
9HEepro6si0koB. COBEPIIEHCTBOBAHKE ITYCKOBBIX CXEM U
TEXHOJIOTUH ITycKa TypOHMH Ha CTAHIIHUAX C TONEPEYHBIMH
CBA3IMU

CoBeplilIeHCTBOBaHHUE IMMYCKOBBIX CXEM U TEXHOJIOTUHU ITycKa
9Hepro6i0koB. COBEPIIIEHCTBOBAHKE ITYCKOBBIX CXEM U
TEXHOJIOTUH ITyCKa TypOHMH Ha CTAHIIUAX C TONEPESYHBIMH
CBA3IMU

Bec KM: | 15 15 25 30 15

2 cemecTp

Beca kOHTpOIBHBIX MeponpusTHii, %o

Nunekc KM- | KM- | KM- | KM- | KM-

Pa3gen qucuuImInHbL KM: 6 7 3 9 10

Cpox KM: 4 9 11 14 16

PeiHOK 21€KTpOsHEpTUH U MOIIHOCTH. OcoOeHHOCTH
AKCIUTyaTaIiu 000pyA0BaHus B yCJIOBUsIX paHka. Kpurepuu
s dexktuBHOCTH. ONITUMU3ALINS PEKUMOB padoThl. Llenu u
3ajaun ontumusanuu Ha TOC U B SHEpProcucreMe

PBIHOK 311€KTpO3HEpPru 1 MOUTHOCTH. OCOOEHHOCTH
AKCIUTyaTallii 000pyI0BaHMs B YCJIOBUAX paHka. Kputepun + + + +
3¢ (HeKTUBHOCTH.

OnTtumuszanus pexxuMoB padboTsl. Llenu u 3anaun
ontumuzanmu Ha TOC u B sHEprocucreMe

Pacnpenenenue Harpysku mexay arperatamu TOC. Metoss
U criocoObl pactipenenenus. Kpurepunu ontuMansHOTO
pacrnpe-neneHus. Beibop cocraBa BKIIFOUEHHOTO
reHepHUpyIoLIero 06opynoBanus. MeTooorust BHIOOpA.
Kpurepun

Pacnipenenenue Harpysku Mexnay arperaramu TOC. MeTtoel
U criocoObl pacnpenenenus. Kpurepun ontumanbHOTO + + +
pacnpe-aeIcHus.

Br160p cocTaBa BKIIOYEHHOTO T€HEPUPYIOIIETO
o0opynoBanusi. Metononorus Beibopa. Kputepuu

[TnanupoBaHue Harpy3ku. JTanbl U CIOCOOBI TUTAHUPOBAHMSL.
OcoOenHoctu skcrutyaTanuu [1I'Y B ycinoBusix peiHKa
AIIEKTPOIHEPTUU M MOIITHOCTH U KIIMMATUYECKUX
0COOEHHOCTEHN




[InanupoBaHue Harpy3KH. DTaIlbl U CIOCOOBI IUIAHUPOBAHHUS.

Ocob6ennoctu skcruryatanuu [1I'Y B ycoBusix pelHKa
AJIIEKTPOIHEPTUHU U MOILITHOCTH M KIMMATHYECKUX
0COOCHHOCTEM

BripaBHuBanue rpadukoB Harpy3Ku. MeTosl H CrIocOoObI
BbIpaBHHBaHUA. BbIOOp ONTHMAIBHBIX PELICHUH.

BeipaBHuBaHue rpagukoB Harpy3ku. MeToas! 1 criocoObl
BbIpaBHUBaHUA. BbIOOp ONTHMATIBHBIX PEIICHUN.

O} PeKTUBHOCTD IKCILTyaTallMU, KOHTPOJIb U TEXHUYECKOE
o0ciy>)knBaHue 000pyIOBaHMsI B TPOIECCE IKCILTyaTalluK

O} PeKTUBHOCTD IKCILTyaTalMU, KOHTPOJIb U TEXHUYECKOE
o0ciy>knBaHue 000pyIOBaHMsI B TPOIECCEe IKCILTyaTalluK

Bec KM:

15

25

25

20

15

$O6m1as yacts/[1s1 MPOMEKYTOUHON aTTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 U-5nk1  HdemoncTtpupyet | 3HaTh: KM-1 (Pemenue 3amayv)
CIIOCOOHOCTh y4acTBOBATh B | MPUHIIMIIBI IPUHSATHUS KM-2 (Pemenue 3a1ay4)
pa3paboTke U | ONTUMAJIbHBIX PEUICHUN KM-3 (Pewmenue 3anau)
COBEpIICHCTBOBAHUU CHOCOOBI TOBBIICHUS KM-4 (Pemenue 3a1ay4)
000pyI0BaHUA, 3¢ (HEeKTHBHOCTH KM-5 (Pemenue 3amayv)
ONTUMM3AIIH PEKHUMOB | TEXHOJOTHYECKUX CUCTEM KM-6 (Pemenue 3amau)
paboThl U TEXHOJOTHYECKUX | MpaBuia 3((HEeKTUBHON KM-7 (Pewmenue 3anau)
CUCTEM JKCILTyaTaluu KM-8 (Pemenue 3amau)
o0opynoBaHus KM-9 (Pemenue 3anau)

MeTo/Ibl pacueTa ocHOBHBIX | KM-10 (Pemenue 3ana4)
MIPOLIECCOB KCILTyaTalluu
000pyIOBaHUS B PA3IUYHBIX
peKIMax

CHIOCOOBI TTOBBIICHUS
MaHEBPCHHOCTH
o0opynoBaHus

YMerts:

OTIPEACTSATH ONTUMATBHBIN
COCTaB U PEXUMBI pabOTHI
TEHEPUPYIOLLETO
o0opyIoBaHUs C
HCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
pacuera

MTPOBOJINTHh TEXHHUYCCKHUH,




TEXHUKO-D)KOHOMHUYECKUN U
(hyHKIIMOHATIBEHO-
CTOMMOCTHOM aHaJIu3
paboThI JEHCTBYIOLIETO
obopymoBaHus
IJIAHUPOBATH PEKUMBI
pabotsl TOC u onpenensTsb
MOTPEeOHOCTHU MPOU3BOICTBA
B TOTUIMBHO-3HEPTETUICCKUX
pecypcax u pa3pabaTbiBaTh
HOPMEI HX pacxoja
paccuuThIBaTh U BEIOUPATh
ONTUMAaJIbHBIA PEXKUM
paboThI TEHEPUPYIOIIETO
000pyI0BaHUS C YUETOM
crIpoca U MpeaaoKeHus Ha
OPOM




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
1 cemecTp
KM-1. KM-1

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJBLHOr0 Meponpusitusi: Pemenue 3aiau

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 MeponpusTus: [[paBUILHOCTH BBINOJIHEHUS 3aJaHUS U
000CHOBAHHOCTH aHAJIN3a U BHIBOJIOB.

Kpartkoe cogep:xkanue 3aiaHuA:
3aganue 1. 1
Bp100p onTHMAIBHONH CKOPOCTH Pa3rPyKEHUS.
OnpenenuTs ONTUMAIBHYIO CKOPOCTh Pa3TPYKEHUSI CTAHIIUH, COCTOSIIIEH M3 HECKOJIBKUX
9HEpro6JOKOB IPHU YYaCTUH €€ B PeryJiMpoBaHUM rpaduka Harpy3ku (3amaercs
IIPENoaaBaTe/IeM).
C 3TOM L1IeIbI0 PACCMOTPETh HECKOJIBKO BAPHMAHTOB OUEPETHOCTH pa3rpyKEHHs U Harpy>KeHUs
9HEPro0IOKOB (HampuMep: Bce OJIOKH pasrpyKatoTcs OJHOBPEMEHHO, OJIOKH pa3rpyKaroTCs 110
ouepean, IoJI0BHHA OJI0KOB pa3rpyKaeTcs 0JJHOBPEMEHHO, a BTOpas [10JOBUHA OJIOKOB
HAYMHACT Pa3TrPyKaThCs M0 OKOHYAHUH Pa3rpyKEHHS MEPBBIX OJIOKOB, TIPH TOM BpeMs
pasrpyKeHus: CTAaHLMU OCTaeTCsl Hen3MeHHbIM). [Ipu BeIOOpe unciia oJHOBPEMEHHO
pasrpy)aromuxcs 0JIOKOB HEOOXOAUMO YUUTHIBATh OrPAaHHUYEHHIE HA MAaKCUMAIIbHO-
JIOIYCTUMYIO CKOPOCTb pa3rpy:keHus sueprooioka. [Ipu pacuere, 1yis onpeieneHust TOUKH
ONITUMYM, MO>KHO TPEBBIIIATH JOMYCTHMOE 3HAYCHHE MaKCHUMaJIbHON CKOpocTH Ha 1%, HO
IPY 3TOM ONTHUMYM HeE JIOJKEH IPEBbIIATh JOMYCTUMYIO CKOPOCTh U3MEHEHHUs Harpy3ku. Bee
OJIOKH pa3rpyXarTcs TOIBKO B PETYIMPOBOYHOM JIuana3oHe. [locTponuTs 3aBUCHMOCTD
U3MEHEHHMS 3aTpaT TOIUIMBA 32 LIUKJI «Pa3rpyKEHUE» OT CKOPOCTH U3MEHEHUS Harpy3Ku U
3aJJaHHOTO JTMana30Ha H3MEHEHUS] MOIIHOCTH, a TAK)KE 3aBUCUMOCTh H3MEHEHUS 3aTpar
TOIJIMBA HA HECTAI[MOHAPHOCTH MpolLiecca B pexKuMe pasrpyxenus. Onpenenurs onTUMalbHYIO
CKOPOCTB Pas3rpyKEeHUsI.
3apnanmnel. 2.
BbI160p onTHMATBHOI CKOPOCTH HATPYKEHUS.
OnpeaenuTs ONTUMAIBHYIO CKOPOCTh HArpYKEHUsI CTAHLIUH, COCTOSIIEH U3 HECKOJIbKUX
HHEproOJIOKOB IPU YYaCTUU €€ B PEryJIMpOBaHUM rpaduka Harpy3ku (3a1aBaeMoro
IIPETIOAABATEIEM).
C 3TOi1 IeNbI0 pacCCMOTPETHh HECKOJIBKO BAapPHAHTOB OUEPEIHOCTH HATPYKEHHS YHEPTOOJIOKOB
(HampuMep: Bce OJ0KM Harpy»karoTcsi OJTHOBPEMEHHO, OJIOKH Harpy>XaroTcs Mo Ouepe/y,
MOJIOBHHA OJIOKOB HAarpy’>kaeTcsi OTHOBPEMEHHO, a BTOpasi MMOJIOBMHA OJIOKOB HAUWHAET
pasrpykaTbcs 0 OKOHYAHUHU HArpy>KEHHsI IIEPBBIX OJIOKOB, IPU ATOM BpEMsI Harpy>KEHHS
CTaHIIMU OCTaeTcsl Hen3MeHHBIM). [Tpu BEIOOpE Ymciia OHOBPEMEHHO HarpyKarouuxcst 0JI0KOB
HE00XO0/IMMO YYUTHIBATh OTPaHUYCHHE HA MAaKCUMAIIbHO-IOMYCTUMYIO CKOPOCTh Harpy>KeHUsl.
[TocTpouTh 3aBHCUMOCTh H3MEHEHUS 3aTpaT TOIUIMBA 3a UK «HarpyxeHue» ot CKopocTH
U3MEHEHMS Harpy3KH U 3a/IaHHOTO JAMAara30Ha U3MEHEHUsI MOLTHOCTH, a TaKXKe 3aBUCUMOCTh
MU3MEHEHHS 3aTPaT TOIUIMBA Ha HECTAITMOHAPHOCTH MPOIIecca B PEXKUME HATPY>KEHHS.
OnpeaenuTs ONTUMAIBHYIO CKOPOCTh HarpyKeHHUs.
CpaBHUTB MEX]ly COOOH 3TaIlbl HArpYKEeHUsI U pa3rpykeHus. OObSICHUTh HATUYUE
PacXOKICHUMN.



KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  cHOCOOBI  TOBBILICHUS 1.Ilepeuncauth cocoObl MOBBIIIEHUS! MAHEBPEHHOCTH
MaHEBPEHHOCTH 000PYIOBaHUS ocHOBHOTO 00opynoBanust TOC
2.IlepeuncianTh OCHOBHBIE (PAKTOPHI, OTPAHNIMBAOIINE
MaHEBPEHHOCTb

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME U BBIBOJIBI IO PE3YJIbTaTaM aHAIIM3a MPaBUIIbHBIE H B 000CHOBAHHUH
HMEIOTCS JIMIIL HE3HAUUTEIbHEIC HETOUHOCTH.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
BBITIOJTHEHBI BCE 3aJJaHKs M UMEIOTCS HEe IPUHIIUITMATbHBIC OITUOKU U B 00OCHOBAaHUH UMEIOTCS
rpyOBIX HETOUYHOCTEH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM BBITIOJTHEHO Ooitee 2/3 3amanuii 1 B 000CHOBAaHUH UMEIOTCS OIIMOKH HE PUHIUITAATBHOTO
Xapakrepa.

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-2. KM-2

®opmbl peaausanun: [Iposepka 3aganus

Tun KoHTPOIBHOrO MeponpusaTHs: Pemenue 3anau

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 MeponpuaTHs: [[paBUIBLHOCTE BBINOJIHEHUS 3aJaHUs U
000CHOBAHHOCTH aHaIM3a U BLIBOJIOB.

Kpartkoe cogep:xkanue 3aaHuA:
3aganue 1.3(uactp 1). Paccuntarh n3mMeHeHHe MOIHOCTH U YJEJIBHOIO Pacxo/ia TOIJIMBA Ha
BBIPa0OTKY 3JIEKTPUUYECKON SHEPTUH JUIsl SHEprodioka (3a1aBaeMoro mpernoiaBaTeneM) npu
OTKJIOHEHUH MapaMeTPOB Tapa Ha BXo/€ B TypOuHY. MICX0JHbIE TaHHBIE 110 YHEPTOOIIOKY B
HOMUHAJIBHOM PEXUME U MapaMeTpbl OTKJIOHEHUs 3a/laeTcs Mperno/iaBaTeseM BeJy M
3aHATHS B rpymie. Ha ocHOBaHWYM TIOTyYEeHHBIX PE3yIbTaTOB PACUETOB C/IEIATh BBIBOIBI C
000CHOBaHMEM M KOMMEHTAPHSIMHU. .
B pacyerax nmpuHSTH CIIeAYIONIHE JOTYIICHUS:
- K09((HUIHMEHT APOCCETUPOBAHUS B PErYIUPYIONINX KJIanaHax NpuHATH const b=0,95;
- TOTEPH JABIICHUS B TPOMEKYTOYHOM IaporieperpeBareie MpruHATh 0 OMOPHOMY 0a30BOMY
pekuMe, Kak JI0JII0 MOTeph.
- Henorpessl B [IBJ] v=20C;
- Henorpessl B [TH/] v =50C;
- KITJI mpoTouHO# yacTH TypOMHBI HA BCEX PEKHUMAX OCTAETCSI HEM3MEHHBIM U PaBHBIM
HOMUHAJILHOMY;;
- anexktpomexanndeckuit KI1J] reneparopa const hr=0,98;
- KII/I xotna Bo Beex pexxumax paseH hK=0,93;




- IOJIO’KEHUE PETYIUPYIOMINUX KIIAMIAHOB CYUTATh HEU3MEHHBIM;
- TaBJICHUE B KOHJEHCATOPE MPUHSITH YCIOBHO IMOCTOSHHBIM (B PEaIbHBIX YCIOBHSIX
M3MEHEHHUE Pacxo/ia ¥ apaMeTPoB Iapa Ha BXOJE B KOHJIEHCATOP MPUBEIET K U3MEHEHUIO
JABJICHUSI B HEM IIPU NMPOYUX HEM3MEHHBIX MTapaMeTpax).

3ananmel. 3(yacTp 2). Paccuntats u3MEeHEHHE MOITHOCTH U Y/AEIBHOIO Pacxo/ia TOIUIMBA HA
BBIPA0OTKY AJIEKTPUYECKOM SHEPTUH 71l SDHEProdIIoKa (3aaBaeMoro npenojaBaresieM) npu
OTKJIOHEHUH MapaMeTPOB B KOHJEHcAaTOpe TypOuHbl. MicxonHbie JaHHBIE IO SHEPTOOIOKY B
HOMMHAJILHOM PEXXHME U TTapaMeTphbl OTKJIIOHEHHS 33/1a€TCs IIPEIo1aBaTeieM Be1yIuM
3aHATHUA B rpyiie. Ha ocHOBaHUY MOJy4€HHBIX PE3yIbTaTOB PACUETOB CEIATh BBIBOJIBI C
000CHOBaHHEM U KOMMEHTAPHUSIMHU. .

B pacuerax npuHATH CIEAYIOLIUE TOMYLICHUS:

- KOO PHUIMEHT IPOCCETUPOBAHMS B PETYIHPYIONIUX Kiamanax npuHath const b=0,95;

- IOTEPH JaBJICHUS B IPOMEKYTOUHOM IapoIeperpeBareie MpuHATh 10 ONOPHOMY 0a30BOMY
peXHUMe, KakK JI0JI0 MOTepPb.

- Henorpessl B [IBJ] v=20C;

- Heporpesbl B [IH v =50C;

- KITJI mpoTouHO# yacTH TypOMHBI HA BCEX PEKHUMAX OCTAETCSI HEU3MEHHBIM U PaBHBIM
HOMHHAJILHOMY;

- anektpomexanndeckuit KI1J] reneparopa const hr=0,98;

- KII/1 xoTi1a Bo Beex pexkumax paBeH hK=0,93;

- MIOJIO’KEHUE PETYIUPYIOMINUX KIIAIIAHOB CYUTATh HEU3MEHHBIM;

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOABI pacueTa OCHOBHBIX 1.Kak u3MeHuTCs MOLIHOCTh TypOoarperara npu
IPOLIECCOB HKCIUTyaTalu HEM3MEHHOM pacxojie napa Ha TypOUHY, eCiH
000pyIOBaHHS B Pa3IMYHBIX TeMIiepaTypa napa nonusuiack Ha 100C
peKxumMax

3Hath: npaBwia  3(p(EeKTUBHON 1.Ilepeuncnuth OCHOBHBIE TpeOOBAHUS U MTPaBHIIa
AKCILTyaTali 000pyI0BaHUS ONTHUMAJILHON AKCIUTyaTaI1H.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00beMe U BBIBOJIBI IO PE3YJIbTaTaM aHalli3a MPaBUIIbHBIE U B 000CHOBAHHUH
MMEIOTCS JIMIIh HE3HAYMTENbHbBIC HETOYHOCTH.

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
BBITIOJTHEHBI BCE 3aJaHUs U UMEIOTCS HE IPUHLUITHAIbHbIE OLTMOKN U B 000CHOBaHUM UMEIOTCS
rpyOBIX HETOUHOCTEH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 55
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHHO" BBICTABIISCTCS
€CITM BBITIOJTHEHO OoJiee 2/3 3aaHuii U B 000CHOBAaHHH UMEIOTCSI OIMOKH HE TPUHIUITAATBHOTO
xapakrepa

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO
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KM-3. KM-3

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJBLHOr0 Meponpusitusi: Pemenue 3anau

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBbHOIO MeponpuATHA: [[paBMIIBHOCTD BBINIOJIHEHUS 3aaHUS U
000CHOBAHHOCTH aHAJIN3a U BHIBOJIOB.

Kpatkoe cogep:kanue 3a1aHus:
3ananmue 1.4 (vactbl)./lns sneprodioka K-300-240 onpenenuTs MOIIHOCTE TYPOUHBI IPU
paboTe B HOPMAIEHOM PEXUME IKCIUTYaTaILUH, UCIIONb3Ys B KAUECTBE HCXOAHBIX JTAHHBIX
3aBojckue nokaszarenu. [loctpouts mporece pacmupenus napa h-sguarpamm, onpeaeanTb
NIOKa3aTe TETIOBOH SKOHOMUYHOCTH.
3ananuel. 4 (vactb2). st sueprodmoka K-300-240 onpenenuth U3MEHEHHE MOIIHOCTH
TYpOHHBI, U IOCTPOUTH TPOLIECC pacupenus napa B h-s nuarpamme, npu otkirodeHun [1B/.
OnpenenuTs N3MEHEHHE PACX0/a TOIIMBA HA KOTEJ, pACCUNUTATh YIEIbHBIA PacXo]] TOIUINBA
Ha MOJTYYEHHYIO JIOMOJHUTENFHYIO MOITHOCTH Npu oTkmodenun [1BJ] sneprodioka.
Konungectso otkimrouaemsix 1IB/] u apyrue ncxoansie JaHHbIE 3a4aK0TCS IPENIOIABATEIIEM
BEIYILIMM 3aHSTHUS B TPYTIIE.

3amanme 1.5

Jnst 3agannoro BapuanTa (cM. Tabi.1) onpeaenuTs TEIIOBYIO HATPY3KY TYpOUHBI, H
napameTpsl B 0TOOpE.

1.OnpenenuTh EKTPUIECKYI0 MOIIHOCTH TypOuHbI T-110/120-130 npu pabote 1o TerioBomMy
rpaduxky.

2.0mnpenenuTh TeMieparypy cereBoid Boabl 3a CII-2 B 3aBUCHMOCTH OT pekuma paboThl U
JlaBJieHHE B 0TOOpE.

3.0mnpenenuTs yAeabHbIA pacxo/1 TOILUIMBA Ha OTIIYCK 3JEKTPOIHEPTHH U TEIUIa OTIIYCKaeMOro
U3 0TOOPOB TYPOUHBI.

OOBSICHUTDH XapaKTep MOTYYEHHbIX 3aBUCUMOCTEH.

HcxonHble JaHHBIE:

Jl1s pacueToB MCTONBb30BaTh SHEPrETUUECKHE XapaKTEPUCTUKU TYPOUHBI.

Jiis Bcex pexMMOB pabOThl IPUHATH HEJIOTPEB B CETEBBIX MOA0TPEBATENSX IPUHSATH B
COOTBETCTBHUHU C TEIJIOBOM Harpy3koil 0TOOpOB, a MOTEPHU JAaBJIECHUS B MTOJABOASIINX
TpybonpoBogax DP cM. BapuaHThl 3a1aHuil. MakcUMaabHO-10IYCTUMOE JaBICHUE B BEPXHEM
otonutenbHOM 0TOOpe npuHaTh PT=0,25MIla, munumansnoe P=0,06MIIa.

3aganue 1.5 (vactp2). Mcnonb3ys nCXOqHBIE JAHHBIE U PE3YJbTAThI pacueTa 3ananus 1.5
(uacTbl), onpenenuTh, Kak U3MEHATCS MoKa3aTeNln pabOThl CTAHIIUU B LIEJIOM, €CIIH YacTh
Harpyska otoopoB TypOunsl iepeaaercs Ha [IBK, B mporecce pasrpykeHust 10 MUHUMaJIbHOM
Harpy3ku no npousoautenabHocT kotia. Koren tuna TTME-464, npousBoaurensHocts S00
T/4. MuHuManbHas Harpy3ka korenbHoro arperara 40% ot Duowm, unu 2001/4. Onpenenuthb
CyMMapHbI€ 3aTpaThl TOILJIMBA, B PEXXUME C Pa3TpyKEHUEM U Iepeaadeii TEIIOBOW HAarpy3Ky Ha
[1BK.

Onpenenuts pacxo] TOIIUBA NpH nepenade Harpy3ku Ha [IBK Ha otnmyck Temuia u BEIpaboOTKy
AIIEKTPOIHEPTUHU, TIPU ITOM YJIEIbHBIA PACcXO]] TOIUIMBA HA OTITYCK TEIUIa OCTAETCs
MOCTOSIHHBIM (/17151 y100CTBa OLIEHKH ), BCSI pa3HUIIA B PACXOAaxX TOILUIMBA 110 CPAaBHEHHUIO C
MCXOJHBIM BapHAHTOM MEPEHOCATCS Ha 3JIEKTPOIHEPTHUIO.

CrnenaTh BBIBOJIBI IO pe3yibTaTaM BHIIOIHEHUS paboThl 1.5. [IpoBecTn aHamm3 u3MeHEeHUs
nokasaresei paboThl CTAaHIIMU U CAENaTh BBIBOBI.

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ 3HaTh: MCTOJbI pacu€Ta OCHOBHBIX ‘ 1.Kak pacCuUuTaTh USMCHCHUC MOIITHOCTHU
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HPOLIECCOB AKCIITyaTalH KOHJICHCAIIMOHHOW TYpOMHBI IPH YXy/IICHUN BaKyyMa B
o0OpynOBaHUSI B PA3JIMYHBIX TypOuHe.
pexXMMax

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'bEME U BBIBOJIBI IO PE3YJIbTaTaM aHAIM3a MIPaBUIIbHBIE U B 000CHOBAHHUH
HMEIOTCS JIMIIL HE3HAYUTEIbHEIE HETOUHOCTH.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIu
BBITIOJTHEHBI BCE 3aJJaHKs U UMEIOTCS HE IPUHLUITUAIbHBIE OUTMOKN U B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOUYHOCTEH.

Oyenka: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BbICTABIISAETCS
€CIIM BBITIOJTHEHO Ooitee 2/3 3amanuii 1 B 000CHOBAaHUH UMEIOTCS OIIMOKH HE TPUHIMITAAIBHOTO
Xapakrtepa.

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM NMPEUMYIIIECTBEHHO HE BBIITOIHEHO

KM-4. KM-4

®opmsl peasm3anuu: IIposepka 3aganus

Tun KoHTpPOILHOTrO MeponpusTus: Pemenne 3agayu

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIBbHOr0 MeponpusaTHs: [[paBUIBLHOCTD BBINOJIHEHUS 3aJaHUs U
000CHOBAHHOCTH aHaIM3a U BLIBOJOB.

Kpartkoe cogep:xkanue 3aiaHuA:

3ananmue 1.6. [lna rpaduka Harpy3ku (3a1aBaeMoro mpernojgaBaTeaeM) ONpeaesIuTh 3aTPaThl
YCIOBHOTO TOIJIMBA Ha MPOXOKAECHUE NpoBajia Harpy3ku TOC B 3aBUCUMOCTH OT INTyOUHBI
pasrpyKeHus ¥ MPOJOJKUTEILHOCTH IpoBajia Harpy3ku. VicxoHble JaHHbBIE 3a0at0TCs
IpernojiaBaTeseM BeyIIUM 3aHATHS B TPYIIIE.

[Tpu BBINOIHEHUH 33JaHUS pacueTa Y4ecTh CIeIYIOLINe peXXUMbl paboThl 000PYIOBaHMUS:

1. Bce G110Ku pasrpyskarTcsi paBHOMEPHO.

2. Y4ecTb JOMONHUTEIbHBIE 3aTPAThl YCIOBHOTO TOILIMBA, CBSI3aHHBIE C HECTALIMOHAPHOCTHIO
npoliecca Ha 3Tanax HarpyXeHus U pas3rpy>KeHHs.

Pacuetsl mpoBecTy [uisi 3 BapuaHTOB IPOJIOJKATEIBHOCTH IIPOBAJIA.

Ha ocHOBaHuM pacueToB NOCTPOUTH 3aBUCUMOCTh U3MeHeHUs Bet nepem =f(tnepem) s
CTaHIIMH B LIEJOM.

OTnenbHO pacCMOTPETh PacXo/Ibl TOIUIMBA HA 3TAle Pa3rpyKeHUsl U Harpy>KeHHsl, C y4eTOM
HECTAIlMOHAPHOCTH Tpoliecca U ero crabmnuzanuu. Crenarb BbIBOJ 00 H3MEHEHUHU 3aTpaT
TOIIJIMBA OT BIUSHUS HECTAIMOHAPHBIX MPOIIECCOB U MPUYMHAX UX BbI3bIBatOIMX. Clenarh
BBIBOJIBI, OOBSCHSIOIINE TIOTYYEHHBIC 3aBUCIMOCTH C TOYKH 3PEHHS TEPMOJTNHAMHUKH U
(bU3MKN POLIECCOB

3aganue 1.7.
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Jnst rpaduka Harpy3ku (3a1aHHOTO B 331aHUU 3) ONPEACTUTh 3aTPAThl YCIIOBHOTO TOIUIMBA HA
MPOXOKIeHHE MpoBaia Harpy3ku TOC myTeM ocTaHOBa OMPEIEIICHHOTO YKCia OJI0KOB, B
3aBUCHMOCTH OT TJTyOWHBI IIPOBaJia HArpy3Ku. MICXOMHbIE TaHHBIC UCTIONB3YIOTCS U3 3aaHus 3.
[Tpu BbIOIHEHUH 33JaHUS pacueTa Y4ecTh CIeAYIOLIUe PEXKUMbI paOOThI 000PYI0BaHMUS:

1 Pasrpy»xkarorcst TOIbKO OJIOKH, IEPEBOIMMBIC B PEKUM OCTaHOBa. OcTambHbIC OJIOKU
paboTaroT ¢ HOMUHAJIbHOM Harpy3koi. Bce octanaBinBaemMble OJIOKU Pa3rpyk aroTcs U
HATrpYy>Kal0TCs PABHOMEPHO U OJTHOBPEMEHHO B COOTBETCTBHH C Tpa)MKOM HaArpy3KHu.

2. Y4ecTb JOMONHUTEIbHBIE 3aTPAThHI YCIOBHOTO TOIUIMBA, CBSI3aHHBIE C HECTALIMOHAPHOCTHIO
mpoliecca Ha dTanax Harpy>KeHHs U pa3rpyKeHHUs.

Pacuersl mpoBecTH 1s1 3 BapUaHTOB MPOJAOJKUTEIBHOCTH MPOBAJIA.

Ha ocHOBaHUU pacdyeToB MOCTPOUTH 3aBUCUMOCTh M3MeHeHus: Bet nepeM =f(AN) aist cranmmm
B IIEJIOM.

3ananue 1.8.

st rpaduka Harpy3ku (3a7aHue 3) ONpeenuTh 3aTpaThl YCIOBHOTO TOILTMBA Ha
IPOXOKAcHUE ITpoBaja Harpy3ku TOC myrem nepeBoga B MOTOPHBIN PEKUM ONPEAEIEHHOTO
yricia OJIOKOB, B 3aBUCUMOCTH OT IITyOWHBI Pa3TPpYKEHHUs U MPOJODKUTEIILHOCTH TIPOBaja
Harpy3ku. McxonHble TaHHbBIE UCIIOJIB3YIOTCS U3 3a/1aHus 3.

[Tpu BBITOTHEHNH 33JJaHUS PACUYETa YUECTh CIEAYIOIINE PEKUMbI paboThl 000PYIOBaHHS:

1. Parpy:xaroTcst TOJIbKO OJIOKH, IEPEBOAUMBIE B MOTOPHBIN peskuM. OcTallbHbIe OJ0KH
paboTaroT ¢ HOMUHAIBHOM Harpy3koil. Bce nepeBouMbie B MOTOPHBIN peXuM OJIOKU
pasrpyKarTcsa U HArpy>KaroTcs paBHOMEPHO U OJTHOBPEMEHHO B COOTBETCTBUHU C TpaduKoOM
Harpys3Ku.

2. YuecTp JONOJHUTENbHBIE 3aTPAThl YCIOBHOTO TOILIMBA, CBSI3aHHbBIE C HECTALMOHAPHOCTHIO
Ipolecca Ha Tanax Harpy>KeHHUsl U pa3rpyKeHHUsL.

Pacuetsl npoBecTy uisi 3 BapuaHTOB MPOJIOJIKUTEILHOCTH IIPOBAJIA.

Ha ocHoBanuu pacdeToB MoCTpOUTh 3aBUCUMOCTh 3MeHeHus1 Bet nepem =f(AN) nnst ctanuun
B LIEJIOM.

Ha ocHoBanuu pe3ynbratoB pacyera 3agaHust 3,4,5 onpeaeIuTb 30Hbl ONTHMAIBHOTO
MCIIOJIb30BaHUs KaXKIOr0 U3 PEXKUMOB.

3ananue 1.9 (yactnl).

s runoreTnyeckoi TeriopuKaluoHHON TypOUHBI, pacCUNTaTh JEKTPUUECKYIO0 MOIIHOCTD U
yJIebHBIM PacXo/J0B TOIJIMBA Ha BBIPAOOTKY 3JIEKTPUUECKON MOIIHOCTH TYpOUHBI NIPH
HOpPMaJIbHOM PEKMME Ha TEIJIOBOM NOoTpedaeHuu. TermioBas Harpy3Ka 1 mapaMeTpbl OTIycKa
TEIUIa 3aJar0TCs IPENOAaBaTeIeM BEAYIIUM 3aHATHS B IPYIIIIE.

IIpu npoBeieHNH pacyeTOB YYECTh, UTO:

-JIaBJIEHUE B BEPXHEM OTOIUTEIBLHOM 0TOOpE He T0JKHO npeBbimath Pen2=0,25MI1a, a B
amkaeM Penl1=0,2MI]a.

-MaKCHMaJIbHas TEIUIOBAsl Harpy3Ka CETEBBIX MOJOTPEBATENEH HE JOJKHA NIPEBBIILATH
Qr=203,5MBT.

[Tpu npeBbIllIeHUN AaBIEHHS B OTHOM U3 0TOOPOB MPOUCXOJUT OTPAHUUYECHHUE JTOTU 0OBOIUMOM
BOJIbI. B 3TOM ciiyuae onpeaenuTs MaKkCUMMalbHO BO3MOKHYIO JI0JII0 00BOJIa U pacyeT
nposecty A Hee. Ecin cymmapHas TemioBast Harpyska npesbimaer Qr=203,5MBrT, To
HNPUHATH Il pacdera, uTo QT oT00opoB paBHa 203,5MBT, a ocTaibHOE MOKPHIBAIOT MUKOBBIE
UCTOYHMKU. VICXOHBIE NaHHBIE I pacyeTa 3a4al0Tcs NIPErnoAaBaTeeM BEAYIUM 3aHATUS B
rpyIIe.

3ananue 1.9 (yacth 2).

Jlns runoreruyeckoi TeriopuKalnoHHON TypOUHBI 331aHUs YacThb 1, paccuuTarh
AIIEKTPUUYECKYIO MOILITHOCTh M YJEJIBbHBIA PACcX00B TOIUIMBA Ha BBHIPAOOTKY JIEKTPHUUECKOM
MOIIIHOCTH TYpOUHBI IpU pabOTe Ha TEIJIOBOM NMOTpeOIeHnH ¢ yacTuaHbIM 00BoaoM T1ICT'.
TenoBast Harpy3ka u mapameTpbl OTIIyCKa Teljia B COOTBETCTBUU ¢ 3agaHueM 1.9. (yactbl), HO
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JUTSL CHYDKEHUSI MOITHOCTH TIPU COXPAHEHUHU OTITYCKa TEIlIa, UCIIOIb3yeTcss 00BOJ 4acTH
CETEeBOM BOABI MIOMUMO TPYIIIIBI TOJOTpeBaTeNeil cereBoil BoAbl. [Ipu 3TOM OTITyCK Temia oT
CETEBBIX MMOJOIPEBATEIEN OCTACTCS HEU3MEHHBIM 3a CYET HArpeBa CETEBOM BOABI MPOXOASLIEH
yepes CII 1o Oosiee BBICOKOH TemMmepaTyphl, TaK 4TO MOCJIe CMEUIeHHs TOTOKOB QT ocTaercs
paBHOM ee 3HaYEHMIO MPU IIOJHOM pacxojie ceteBoi Bojsl uepes CII.

CpaBHUTH pe3yabTaThl NOJYyUYECHHbIE B YaCTH | 1 2. BINOIHUTE aHAIN3 U CAENIATh BHIBOJBL.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Hate: mpaBwia 3¢ (HEeKTUBHOU 1.Ilepeuncantb criocoObl 3pHEKTUBHOTO MPOXOKACHUS
9KCIUTyaTalui 000pyAOBaHHUS poBajia Harpy3Ku

3HaTh:  cHOCOOBI  TIOBBILICHUS 1.IlepeurcanTh TPUHIUIBI IPUHATHS PELICHUS C TOUKU
3P PEKTUBHOCTH TEXHOJIOTHYECKUX 3pEHUs TEIUIOBOM YKOHOMUYHOCTH

CHCTEM

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBINOJIHEHO B TIOJTHOM 00bEME U BBIBOJIBI 110 pe3yJIbTaTaM aHaJIu3a MPaBUIbHBIC U B 000CHOBAaHUH
HMMEIOTCS JIMIIh HE3HAYMTEIbHBIC HETOYHOCTH.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonnenus 3Hanus: OueHkKa "Xopoumo" BEICTaBIsAETCS €U
BBITIOJIHEHBI BCE 33/IaHKSI M UMEIOTCS HE MPUHIIMITAATBHBIE OIIMOKA U B 000CHOBAHUH UMEIOTCS
rpyObIX HETOUYHOCTEH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU BBINIOJIHEHO Oosiee 2/3 3amaHuii 1 B 000CHOBAaHMH UMEIOTCS OIMOKH HE MPUHIMITHAIBHOTO
Xapakrepa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-5. KM-5

®opmbl peamsanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpusTHs: Pemenue 3agau

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHHus1 KOHTPOJILHOr0 Meponpusitusi: [IpaBUILHOCTH BBINOJHEHUS 3aJJaHUS U
000CHOBaHHOCTH aHaJN3a U BBIBOJIOB.

Kpatkoe cogepxxanue 3agaHusi:
3ananme 10 (yacTnl).
Jlns 3aaHHOrO 3HEProbII0Ka ONpeIeUTh BpeMs ITycka U 3aTpaThl TOIJIMBA Ha MTYCK B
COOTBETCTBUU C HOPMATUBHBIMH XapPaKTEPUCTUKAMH U UCXOJAHBIM TEIIJIOBBIM COCTOSIHUEM
sHeprooioka. icxoaHbIe JaHHBIC 33/1a€T MPENOo aBaTeNlb BEAYITUN 3aHITHS B TPYTIIIE.
3ananue 10 (yacTn2).
st 3amanHOTO B 9acTH 1 HHEProOioka BHECTH M3MEHEHHSI B TTyCKOBYIO CXEMY PHEPro0JIOKa B
COOTBETCTBUHU C 3aJjaHUEM Ipenoaasareiid. OnpeaenuTb I3MEHEHHE BPEMEHH ITYCKa U 3aTPaThl
TOIUTMBA Ha MyCK TI0 MOJEPHU3UPOBAHHOMN CXEME.
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CpaBHI/ITI: PE3YyJIbTATHI NMOJYUYCHHBIC B HaCTU 1 1 2. BEINOAHUTE aHANU3 U CAcIaTh BBIBOJBI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh:  CHOCOOBI  TIOBBIMICHHS 1.Ilepeuncanre criocoObl COBEPIIEHCTBOBAHUS

3P PEKTUBHOCTH TEXHOJIOTHMYECKUX TEXHOJIOTUH ITyCKa YHEProOIoKa U MyCKOBBIX CXEM

CHCTEM 2.Ha3zoBuTe mpenMyIecTBa 1ByxX0aiacHbIX ITyCKOBBIX
CXEM M HEJIOCTATKH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME U BBIBOJIBI IO PE3yJIbTaTaM aHaJIi3a MPaBUJIbHBIC U B 000CHOBAaHUHT
HMMEIOTCS JIMIIb HE3HAYMTEIbHBIC HETOYHOCTH.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OleHKa "Xopouo" BEICTaBIsAETCS €CIU
BBITIOJIHEHBI BCE 33/IaHKS M UMEIOTCS HE MPUHIIMITAAIBHBIE OIIMOKA U B 000CHOBAHUH UMEIOTCS
rpyObIX HETOUYHOCTEH.

Oyenka: 3
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHkKa "yI0BIeTBOPUTEIHHO" BHICTABISETCS
€CIIU BBINIOJTHEHO Ooiee 2/3 3amaHuii U B 000CHOBAaHMH UMEIOTCS OIIMOKH HE TPUHIMITHAIBHOTO
Xapaxrepa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHU€E BBIITOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BHITIOTHEHO

2 cemecTp
KM-6. KM-6

®opmbl peaausanun: [Iposepka 3aganus

Tun KoHTPOILHOrO MeponpusaTHs: Pemenue 3agau

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOrO0 MeponpusaTHs: [[paBUIBLHOCTD BBINOJIHEHUS 3aJaHUs U
000CHOBAHHOCTH aHAIN3a U BHIBOJIOB.

Kpatkoe conepxxanue 3agaHus:
3ananmue 2.1
Jlnist craHiuy ¢ HHeprodJIoKaMu (3a/1aeT MmpernoiaBatens), padoratomieir Ha OPOM,
OTIpEeAeNUTh ONTUMAJIbHbBIE YCIOBUS MMPOXOKIECHUS MPOBaia Harpy3Ku cTaHiuei. OnpenenuTsb
BEJIMYMHY BO3MOXXHOW MUHUMAJIbHON Harpy3ku N MHH, IpH IPOXOKIEHUM IIpOBaJla Harpy3KH,
C Y4eTOM MUHUMAJIbHON Harpy3ku kotia. OnpeaenuTs peryIupoBOUHBIN quana3zoH Oj0ka u
CTaHUUU B 1enoM. [Ipu mpoxoxieHnH npoBajia Bce OJIOKU pas3rpyKarTcsi paBHOMEPHO J10
MUHUMAaJIbHON Harpy3ku. PaccMoTpeTh Takke BapuaHT, UTO BCE OJIOKU HE pa3rpyxaroTcs, a
Harpy3ka ocTaeTcsi HOMUHaJIbHOW. ONpenenuTh ¢ TOUKH 3pEHUS IKOHOMUYECKON
3¢ (PEKTUBHOCTH 11€7I€CO00PA3HOCTH padOTHl HA MUHUMAJIBHON HArpy3Ke CTaHIUU 1
HOMUHAJIBHOM, pU paboTe CTaHLIMU aBTOHOMHO. MICX0THBIE TaHHBIE 33/1a€T MPEToaaBaTeNb.
Jls monydeHus nokasarenei TeroBoi 3KOHOMUYHOCTH HUCIOJIb30BATh SHEPreTHUECKHE
XapaKTEepUCTHKH Typboarperarta.
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3aganme 2.2

Jnst craniuu, paccuuTaHHOM B 3amanuu 21, oreHUuTh 3G(HEKTUBHOCTH onpenencHuss N MUH
CTaHIIMH, TP paboTe ee B cocTaBe koMmanuu. CyMMapHas MOITHOCTh arperaroB KOMIIaHHH,
HaxoIAIIUXCs B paboTe (MOMUMO CTAHIIMH ), 33J1a€TCS MperoaaBaTeeM. XapakTep U3MEHEHHUS
IICHBI HA pBIHKC B 30HC I_ICHOHpI/IHI/IMaHI/ISI, B 3aBUCHUMOCTHU OT UBMCHCHUS HaI‘py3KI/I CTaHIIUN U
BIIMSIHHSL €€ B CHCTEME 3aJ]aeTCsl IIperno/iaBaresieM Ha ocHoBaHUH JaHHBIX ATC.

3ananmue 2.3 a. TeroBast aIeKTpUYECKas CTAaHIIAA UMEET B cBoeM coctaBe Typounsl T-110-
130. Onpenenutb ONTUMAIBbHOE 3HaU€HUE PMUH, IpU NpOX0KI€HUU HOYHOIO ITpOBaja
Harpy3ku. PaccMoTpeTsb cilydan MHTErpanbHOM 1oj1aun 3asBKU Ha PMuH, ¢ yueTom TpeHza
M3MEHEHUs TEIUIOBOM Harpy3KH CTaHLMU B TEUEHUE CYTOK. MI3MEHEeHME TeII0BO Harpy3Ku
3ajlaeT NpenojaBaresb.

PMuH cranium ornpenensercs CyMMOl MUHUMAaJIbHBIX MOITHOCTEH arperatoB, pabOTarOMINX
0 TEIIOBOMY I'pauKy Harpy3ku. TerioByro Harpy3Ky CTaHLIMU MEXIY arperaraMu
IIPOU3BOIUTH paBHOMEPHO. [lapameTpsrl oTIycKa ceTeBOi BOJbI IPUHUMATD 110
TeMIIepaTypHOMY IrpadUKy TEMJIOCETH B COOTBETCTBUU C TEMIIEPATypOil HApyKHOT'O BO3AyXa.
[Tpu nopaue MakeTta ¢ ypoBHAMU P MUH, IpU UCII0JIb30BAHUM HHTETPAJIbHBIX XapaKTEPUCTHK,
B MIPOLIECCE IKCILTyaTaIMU JIONYCKAaeTCs OTKIOHeHne PMUH craHiuu He Oojee, yeM (+ uim -)
1%Nyecr .

Henomyctumo oTKIIOHEHHE 32 MpeAesbl 3TOro quanas3oHa. s KoMIeHcaluu, MOXeT ObITh
MCIIOJIb30BaH PEXKUM padOThI C YaCTUYHBIM KOHEHCALIMOHHBIM IIPOITYCKOM I1apa B
KOHJIEHCATOp WU Iepeiaul 4acTu TeIioBoi Harpy3ku Ha [1BK.

ITpu oTknoHeHuu Beiie 1%NycT, Bcd JOMONMHUTEIbHAS 3JIEKTPOIHEPTUS IPOAAETCS 1O
MUHMMaJIbHOH 1eHe. [Ipu cHkeHun Huxe, Tpadyercs Kak He MPeloCTaBIeHHE MOIIHOCTH,
IUTIOC TIOKYIIKA JICKTPOIHEPTUH Ha OaTaHCUPYIOIIEM PhIHKE 10 MAaKCUMAJIBHOM LIEHE.

3aganue 2.3.6. [l BapuanTa 3aganus 2.3.a. PaccMoTpeTh 1104acoBylo ojaydy 3asBKH.
VcxonHble JaHHBIE UCTIONIB3YIOTCS U3 3a1auu 2.3.a.
CpaBHI/ITI) IMOJIYYCHHBIC JAHHBIC U CACIATh BHIBOJAbI U KOMMCHTApPHH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh:  TPUHIMIBI  TPUHITHS 1.IlepeunciuTe NPUHIUITBI IPUHSITHS PELIICHUS TIPU
ONTUMAJIBHBIX PEIICHUM pabore TOC na OPOM

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000OCHOBAHUH
MMEIOTCS JIMIIIb HE3HAYUTEIIbHBIE HETOYHOCTH.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "Xoponio" BbICTABISETCS €CIU
BBHITIOJTHEHBI BCE 3aJJaHHs K UMEIOTCS HE IPUHIIUITHATBHBIE OITHOKN B 000CHOBAaHUH UMEIOTCS
rpyObIX HETOUHOCTEH

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CJIM BBITMOJTHEHO Ooee 2/3 3amannii 1 B 000CHOBAaHUM UMEIOTCS OMMOKH HE IPUHITUITHATIEHOTO
Xapakrtepa.

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-7. KM-7

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJBLHOr0 Meponpusitusi: Pemenue 3anau

Bec koHTpOobHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeieHus1 KOHTPOJIbHOIO MeponpusATHA: [[paBMIBHOCTD BBINIOJIHEHUS 3aaHUS U
000CHOBAHHOCTH aHAJIN3a U BHIBOJIOB.

Kparkoe conepxanue 3a1aHus:
3aganue 2.4. Ha craHiium yCTaHOBIIEHO 2 3HEPTo0JI0Ka (TUIT U MOITHOCTH YHEPTOOIOKOB
3ajlaeT IpenojaBaresb). XapaKTepUCTUKH YIEJIbHBIX PacX0/10B TOILUINBA AT KayKI0Iro
’HEProOII0Ka 3aJaeT NpenoaaBaresb. PaccunTarh ONTUMANIBHYIO 3arpy3Ky OJIOKOB MPH
IPOXOXKJICHUU IpoBaJia Harpy3Kku. CunuTaTh, 4To OJIOKM HE OCTAHABJIMBAIOTCS, & PA3rPy’KAIOTCS
B IIpeZieiax PEeryJIMPOBOYHOTO quarna3oHa. MUHUManbHas JonycTHMas Harpyska omoka — 30 %
OT HOMHHAJIbHOM MOIIIHOCTH.
. OnpenenuTbh ONTUMAJIbHOE paclpe/iesieHue Harpy3Ku MeX 1y SHEprodaokamMu npu
IIPOXOKACHUHU IIPOBaJa HArPY3KHU C TOUKH 3PEHUS MUHUMU3ALUU 3aTPAT yCIOBHOIO TOILIMBA.
PaccMoTpeTs Bce BO3MOKHBIE COUETAHUSI HATPY3KU 0JIOKOB B IaHHOM Touke ¢ marom 5 wiu 10
MBT.

3apanme 2.5. Jlyig ycnoBuii 3aganus 2.4 NpoBECTH OLEHKY ONTUMAIbHOTO PACIIPECICHUS
Harpy3Ku ¢ TOYKH 3PEHHS TOJIYUYCHUsI Map>KUHAJIBHOTO JJOXO0/1a CTAHIIMH, C Y4€TOM CTOMMOCTH
TOIUIMBA U IICHBI HA AJICKTPOIHEPTHIO.

WcxonHble JaHHBIC 110 TETUIOTBOPHOM 1IE€HE TOIUIMBA M CTOMMOCTH, a TAKXKE IIEHY
anekTposHepruu Ha PCB 3aiaeT nmpenogaBaresb.

[IpoBecTn aHanu3 pe3yabTaToB pacueToB 3aganuii 2.4 u 2.5. Caenarb BBIBOJBI U
KOMMEHTApUH.

3ananme 2.6.(uactb 1) /{4 3ananHoro Bapuanrta cocrasa obopynosanust TOLI. paboratomeii B
YCIOBHSX PhIHKA PACCUUTATh M3MEHEHHUE JJIEKTPHUSCKON MoITHOCTH Typounsr T-110/120-130
npu paboTe Mo TEIIOBOMY IpaduKy U IpU paboTe ¢ MaKCUMAIIbHON 3JIEKTPUYECKOH
MoIHOCThIO (mpuHUMaeM, Nmax=110MBT). [Ins pacyeToB yneiabHbIX pacXxo/0B
UCIIOJIb30BaTh JHEPreTUYECKHE XapaKTEePUCTUKU TYpOUHBI.

Onpenenutb U3MEHEHHE yIEIbHBIX PACX0JI0B TOIUIMBA HA BRIPAOOTKY 3JIEKTPOIHEPTUH, IPU
paboTe 1o TemaoBoMy TpaguKy, U IpU paboTe MO IEKTPUIECKOMY U U3MEHEHHUE YIEIbHOTO
pacxoja Ha OTIIYCK TeIlla 0TOMpaeMoro u3 or0opoB TypOuHbl. OnpeneanuTb Map>KMHAJIbHBIN
JIOXOJ1 CTAHIIMM B YKa3aHHBIX PEKUMAaxX C Y4€TOM CTOUMOCTHU TOIJIMBA M CTOMMOCTHU
AIIEKTPOIHEPTUH.

3ananme 2.6.(4actsb 2) /{15 ycnoBuii 3ananus 2.6 (4acTh) pacCUUTaTh BOZMOXHOCTh
yBeJIMYEHUS (YMEHBIICHU) Yncia padoTaronmx arperatoB. OnpeaenuTs onTUMaIbHOE YHCIIO
BKJIIOYEHHBIX arperaTtoB M 1e1eco00pa3HOCTh pabOTHl X IO AJIEKTPUIECKOMY IpaduKy ¢
MaKCHMaJIbHON Harpy3Kou.

ITpoBecTn aHaIN3 MOIYYEHHBIX B 3aJJaHUU 2.6 pe3yabTaTOB, ONPEAEINTh ONITUMAIbHOE YHCIIO
BKJIIOUEHHBIX arperatoB. [[poOKOMMEHTHPOBATH MOTy4YE€HHBIE PE3YIbTATHI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: IMPUHIUIIBI NIPUHATHA 1.Yto aBmsercs KPpHUTCPUCM OINITHUMAJIBHOT'O
OIITUMAJIBHBIX peIHeHPIfI pacnpeaAcICHNA Harpy3Ku B MMPEACIaX CTAHIIUU.
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YMeTh: onpeaensaTh ONTUMaIbHbBIN
COCTaB U PEXKUMBI  pabOTHI
TEHEPHUPYIOMIET0 000pYyIOBaHUS C
HCIIOJIb30BaHUEM COBPEMEHHBIX
METOJIOB pacyeTa

1.Mcnionb3ys SHEPreTUUeCKyI0 XapaKTEPUCTUKY
TypOoarperara T-110, onmpenenuts 1enecoo0pa3HoCTh
€ro J103arpy3KH 10 3JIEKTPUIECKONH MOIIHOCTHU JI0
HOMMHAJIbHOM B KOHJAEHCAIMOHHOM pexxkume. Eciu B
HACTOAILIMN MOMEHT TypOoarperar paboTaer 1o
TEIUIOBOMY TpaduKy ¢ TeroBoii Harpy3koi 100 kan/4 u
naBjeHueM napa B Bepxaem otoope 0,1MIla. Ilena
ycaoBHoro tormmuBa 5000py6/Tyt. Liena anekrposHeprun
1300py6/MBT.

2.0npenenuTh 1eaecoo0pa3HocTh BKIoueHus Ha TOC
elre oJHoro 61o0ka MomHocThi0 300MBT, eciu LieHa
toruuBa 4000py6/TyT. LleHa 3neKTpOIHEPTUU B HOYHBIC
yacel ¢ 23 10 7 yacoB 1000py6/MBT, a B AHEBHBIC Yachl
1650py6/MBT. CrommocTs mycka 6;1oka 3000MBT 1
MJIH. pyO.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000CHOBAHUH
HMEIOTCS JIMIIL HE3HAYUTEIbHbBIE HETOUHOCTH.

Ouyenka: 4

Huoicnuii nopoe svinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus. OeHKa "Xopoio" BEICTABISAETCS €CIU
BBINOJIHEHBI BCE 3aJIaHHS U UMCIOTCS HE MPUHIUITUAILHBIC ONTHOKU U B 000CHOBAaHHH UMEIOTCS

rpyOBIX HETOUYHOCTEH.

Oyenka: 3

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIN BBINIOJHEHO Oosee 2/3 3a1anuii 1 B 000CHOBAaHMHU UMEIOTCS OIIMOKH HE IPUHLUITNAIBHOTO

XapaxkTepa.

Oyenka: 2

Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-8. KM-8

®opmsl peasmzanuu: IIposepka 3aganus

Tun KOHTPOILHOI0 MeponpuaTHs: Pemenue 3anaqy

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHuss KOHTPOJILHOIO MeponpuATHA: [IpaBUIBHOCTE BBINIOJIHEHUS 3aJaHUS U

000CHOBAHHOCTH aHaIN3a U BHIBOOB.

KpaTkoe cogep:kanune 3a1aHus:

3aganmue 2.7 a. TeruoBas snexTpudeckas cTannus B cocrase TypOuHsl T-110-130 u TypOuHBI
I1T-60-130 umeeT orpaHuueHHs 10 JUMHUTY Ia30BOro ToruMBa. [loaTomy, B psje ciiydaeB
OFpaHI/I'-IeHI/II\/'I OCHOBHOTI'O TOILIMBA HC XBATACT AJISA ITIOKPBITUA TEIIOBOH HarpyskKu v BBIpa6OTKI/I
JIEKTPO3HEPTHUHU U B 3TOM CJIydae UCIOJb3YETCS pE3EPBHOE TOILUIMBO Ma3yT, KOTOPOE UMEET
HOCHY 3HAYUTECJIBbHO BBIIIC, YEM OCHOBHOC TOIIJIMBO. JIJ'ISI YMCHBIICHUA 3aTpaT Ha TOIIJIMBO,
MOYKHO Pa3rpy3uTh 000pyIOBaHHE MO HJIEKTPUYECKON MOIIHOCTH, IPH COXPAHEHUH OTITyCKa

18




TEIUIa IyTeM Nepeaayd Ha MUKOBBII 0oiijiep, MUTaeMblil mapom JTu60 OT OTOOPOB TYpOHHEI,
100 OT KOJIIEKTOpa ocTporo napa. CTaHIMS C MONEPEYHBIMU CBA3IMHU

Jis MICXOTHBIX TAaHHBIX 337[aBa€MBIX MPENOoaBaTeIeM, ONPEASIUTh ONTHMAIbHBIC YCIOBHS
skcruryaTanun, TOLI. B kauecTBe kpuTepHs HCIOIb30BaTh MAKCHMAIBHYIO Map KUHATIBHYIO
npuObLIE. PaccMOTpeTh BapHaHTHI:

Cranuus paboTaer 1o TEIIoBoMY rpaduKy B TEYEHHE BCEX CYTOK, CXKHUIass OCHOBHOE H
pe3epBHOE TOIIHUBO. ONpeaenuTh OO CKUTAEMOT0 OCHOBHOT'O U PE3EPBHOTO TOILIMBA IS
Ka)XJI0TO M3 HIDKE IPUBEACHHBIX BapuaHToB. ONpenenuTs 3aTpaThl Ha TOIUIMBO U BEJIMYUHY
MapXKHHAJIBHOTO JI0X0/1a C YYETOM M3MEHEHUS IIEHBI Ha 3JICKTPOIHEPTHUIO B TEUEHUE CYTOK
(Tun=8 vacoB, TpcB=16 yacoB)

3aganue 2.7.6. PaccMoTpeTh BapuaHT nepeadn 4acTy TEIIOBOM Harpy3ku (MakCHMaibHO
BO3MO)KHOH C y4eTOM OTpaHHYEHHUH 0 KOTIIy U TypOUHE U C y4eTOM MaKCHUMaJIbHON
POU3BOIUTEIILHOCTH IMUKOBBIX OOMJIEPOB) C TEIUIOUKAIMOHHBIX OTOOPOB TypOUH Ha
IMKOBBIN O0iinep, mutaemblii mapoM ot [1 orOopa (yuuThiBasi, HUKHSSA TPaHUILIA
PEryJIMpPOBOYHOTO IMANa30Ha HArpy3Ku Kax1o0i u3 Typoun coorserctByeT 40% ot
HOMHUHAJIBHOW DJICKTPHUYECKOI HAarpy3ku. HIDKHIOIO rpaHUIly peryMpoBOYHOTO JHAaNa3oHa
KOTJIOB 3a/1a€T IIPENOAaBaTEb.

[Ipu nepenaye Harpy3Ku pacCMOTPETh BAPUAHTHI, KOT/Ia B pa3rpy’>KEHHOM COCTOSIHUH
paboTarT B TEUSHUH BCETO JTHS M KOTJIAa B Pa3rPyKEHHOM COCTOSHHH PaOOTaIOT TOJIBKO TPU
HPOXO0XK/ICHUH TPOBAJIa HarPY3KH, a OCTAILHOE BpeMs pab0TalOT B HOPMAJIBHOM PEXHME C
oTIyckoMm temja ot T oToopos.

IIpoBecTH aHAIN3 MOJTYYeHHBIX B 3aJaHuH 2.7 pe3yIbTaTOB, ONPeAeHTH ONTHUMATbHbIE
yciaoBus dKcnayaTauun. [IpokoMMeHTHPOBATH NMOJy4eHHbIEe Pe3yJabTaThl.

3aganue 2.8. /{15 3a1aHHOTO BapHaHTa ONPEAEIUThH ONTUMAIbHYIO BEIMUNHY MOIIIHOCTH,
noaaBaemMyto B 3asiBke Ha KOM 15 tieTHHX MecsleB. B kauecTBe Kputepus UCIoNb30BaTh
MAaKCHMAaJIbHBIN Map KUHAJIbHBIA JI0XO0/1 38 KOHKPETHBIN Mecdll. KnnMmarnyeckast macka
(TTPOIOIKUTENBHOCTD CTOSTHUS TEMIIEpaTyp B T€UEHHE MECALIa, aeTCs MpernogaBaTeeM
BEJIYIIIUM 3aHSATHS B KAUECTBE UCXOJIHBIX JJAHHBIX). B Macke mpuBeeHBI CPEAHECYTOUHBIC
TEMIIepaTypbl HAPYKHOTO BO3/1yXa.

a) MPOBECTU pacyeT ONTUMAILHON MOIIHOCTH i nogauu 3asBku Ha KOM 1o
CpeaHecyTO4HOM Temmneparype. Cuutaem, 4To B HOUHbIE yachl (iepuo ¢ 22 go 7 yacoB ['TY
pasrpyxaercs 10 50%, oT N HOM U OrpaHUYEHHUS B 3TOM CIIy4dae HE BIHSIOT).

Onpenenuth JOXOA CTAHIIMH OT BBIPAOOTKHU AJIEKTPOIHEPTUHU U MPOJIAKU MOITHOCTH C YIETOM
3aTpat TOIUIMBA Ha OTITYCK 3JIEKTPOIHEPTHH U MITPAdHBIX CAHKIIUN MTPH HEIOMOCTaBKE
MOIIIHOCTH Ha PHIHOK 3JIEKTPOIHEPTUU.

0) mpoBecTH pacueT ONTUMAIBLHON MOIIHOCTH 1Jis ToAauu 3asBku Ha KOM ¢ yuerom
M3MEHEHUS TEMIIEpATyphbl HAPY>KHOTO BO3AyXa B TEUYEHUHU CYTOK U U3MEHEHUS MTOKa3aTesen
skoHOMHUYHOCTH ['TY. Cunraem, uTo B HOUHbIE Yackl (nepuox ¢ 22 1o 7 yacos ['TY
pasrpyxaercs 10 50%, or N HOM U OTpaHHUYEHUS B 3TOM Cllyuae HE BIUSIOT).

OnpenenuTs JOXO CTAHIIMK OT BBIPAOOTKHU AJIEKTPOIHEPTUU U MPOIAKU MOUTHOCTHU C YUETOM
3aTpaT TOIUTMBA Ha OTITYCK DJIEKTPOIHEPTHUH, a TAKXKE C YIETOM BO3MOKHBIX MITpadoB 3a
HEO0IMOCTAaBKY MOIIIHOCTH IPU POCTE TEMIIEPATYPbl HAPYKHOTO BO3/1yXa.

[IpoBecTn aHaIM3 NOJIYYEHHBIX pe3yabTaToB. OLIEHUTDH BIUSHUE U3MEHEHUS TEMIIEPaTypPbl
HapYy’>KHOTO BO3/lyXa B TEUCHHUE CYTOK Ha BEJIMYMHY HEJOTMOCTABKH MOIIIHOCTH W HAJTMYHSI
mrpadHbIX caHKIui. CaenaTh BBIBOIBL.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  NPUHLUIB  TPUHATHUSA 1.Kak BiusieT nepexo/i CTaHIIMH Ha pe3epBHOE TOILTUBO,
ONTUMAJIBHBIX PEIICHUI Ha ce0eCTOMMOCTh MPOU3BOICTBA TEIIOBOM U

BHCKTqueCKOﬁ OHCPI'UH.

YMeTb: IUIaHUPOBATH  PEKHUMBI 1.0npeenuTh MaKCUMAJIbHYIO YaCOBYIO NOTPEOHOCTH B
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padoret TOC w  ompenensith
noTpeOHOCTH  NPOU3BOJACTBA B
TOIJTMBHO-3HEPTreTHYECKUX
pecypcax u pa3padarbiBaTh HOPMBI
UX pacxoja

TOIIMBE B JJHEBHBIEC M HOYHBIE YACHI, €CJIU JTHEM OJIOKHU
ctaniuu MoHOCThI0 1000MBT noMHOCTBIO 3arpy>KEHBI.
VY nenpHbIN pacxo TorumBa 325ryT/kBT4. A HOYBIO
cranuus pasrpyxaercs 10 SOOMBT. IIpu stom
yIEIbHBIA Pacxoj] TOIJIMBA coCTaBiseT 355TyT/kBTy.
2.0npenenuTh Kak U3BMEHHUTCS] MOIIHOCThIO ['TY
(MCcTONb30BaTh SHEPTETUUECKHUE XapPaKTEPUCTHKH), €CITH
TeMIEepaTypa Bo3ayxa B MoJeHb Bbipocia 10 300C.
BmecTo 200C B 8 yacoB ytpa. OLIeHUTH
1eJ1ec000pa3HOCTh MOAAYH 3aIBKH HAa OTpaHUYCHHE
MoinHocTH. Ecnu cpennecyrouHas Temmneparypa Mecsina
paBHa 200C.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBINOJIHEHO B TIOJTHOM 00bEME U BBIBOJIBI 110 pe3yJIbTaTaM aHallu3a MPaBUIIbHBIC U B 000CHOBaHUH
HMMEIOTCS JIMIIh He3HAYMTEIbHBIC HETOYHOCTH.

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
BBITIOJIHEHBI BCE 33/IaHHS M UMEIOTCS HE MPUHIUIUAIIBHBIE OIIMOKA U B 000OCHOBAHUHM UMEIOTCS

rpyObIX HETOUHOCTEH

Oyenka: 3

Hudicnuii nopoe évinonnenus 3adanus 6 npoyeHmax: 55
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM BBITIOTHEHO Oonee 2/3 3a1aHuii 1 B 000OCHOBAaHUHU UMEIOTCS OIIMOKH He TPUHIIUITAATIHHOTO

XapakTepa.

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-9. KM-9

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpusTHs: Pemenue 3agau

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 MeponpusTHs: [[paBUIBLHOCTH BBINOJIHEHUS 3aJJaHUS U

000CHOBAHHOCTH aHAJIN3a U BBIBOJOB.

KpaTlcoe CoA€cpKaHME 3alaHUA:

3ananme 2.9.a. Onpenenuts yAeIbHBINA pacxo/1 TOIUIMBA Ha BEIPAOOTKY MUKOBOW YHEPTUU
['ADC, paboraromieit B a3Heprocucteme copmecTHo ¢ TOC, mo rpaduky, 3a1aBaeMOMy
npenoaasareneM. McxonHble JaHHBIE AJIs PELLIEHUS IIOCTABIEHHON 3ajaui 3aJal0TCs
npernojaBaTesieM, BKIYasi XapaKTepPUCTUKU YIeIbHBIX pacX00B TOIUINBA Ui SHEPTroOJIOKOB
TOC, KIIJ rugpoarperaTtoB B HACOCHOM U TYpOMHHOM pexxume. [ uipaBinyeckum
COIPOTHUBIIEHUEM TPYOOIIPOBOI0B IIpeHedpeus. Pasrpykenue arperaroB TOC B yackl mpoBana
Harpy3Ku IpOU3BOJUTH paBHOMEPHO. ONpenenuTs Map>KMHAIBHBIA 10Xx01 0T TOC coBMECTHO

¢ TADC.
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3ananue 2.9.6. lns ycnoBwmii 3ananus 2.9.a. paccuutath aBToHOMHYIO padoty TOC u TADC.
[Tpu atom ['ADC nokymaet 3/3 Jyist 3apsSAKK B IEPHUOI HOYHOTO mpoBaja 1o neae OPOM, a
MpoJIaeT B MUKOBBIC Yackl 1o 1eHe bP. Onpenennts MapKUHATBHBIN J0X0]1 OTAEIBHO KaX0M
CTaHLMU U COBMECTHBIN MapKMHAJIBHBINA JOXO/.

[TpoBectu ananu3. Crenarh BEIBOJIBI 00 ONTUMAIBHBIX YCIOBUSX pAOOTHI CTAHIUI B CHCTEME.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: TpOBOJUTH TEXHUYECKUH, 1.0npenenuTp, Ha CKOJIBKO YaCOB YBEITUUUTCS IEPUOJ A0

TEXHUKO-IKOHOMHUYECKUI u kanuTanbHOro peMonTa I'TY, paboTaromeii B coctaBe

(YyHKINOHATHHO-CTOMMOCTHOM MI'Y, ecnu nocne BBoga 'TADC III'Y nepecrana

aHaiau3 pabOThl  JICHCTBYIOIIETO OCTaHaBJIMBAThLCS HAa BBIXOJHBIE THU. DKBUBAJICHTHEIC

o0opynoBaHus yacel Ui I'TY npu mycke III'Y u3 xonogHoro
cocTosiHus coctanisier 18 yacoB. HopmaTuBHas
Hapabotka I'TY no kanuransHoro pemonta 3200049acos.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBINOJIHEHO B TIOJTHOM 00bEME U BBIBOJIBI 110 pe3yJIbTaTaM aHaJIu3a MPaBUIbHBIC U B 000CHOBAaHUH
HMMEIOTCS JIMIIh HE3HAYMTEIbHBIC HETOYHOCTH.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
BBITIOJIHEHBI BCE 33/IaHHS M UMEIOTCS HE MPUHIIUITAAIBHBIE OIIMOKA U B 000CHOBAHUH UMEIOTCS
rpyObIX HETOUYHOCTEH.

Oyenka: 3
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU BBINIOJIHEHO Ootee 2/3 3amaHuii 1 B 000CHOBAaHMH UMEIOTCS OIIMOKH HE MPUHIMITHAIBHOTO
Xapakrepa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-10. KM-10

®opmbl peamsanun: IIposepka 3aganus

Tun KOHTPOILHOI0 MeponpusaTHs: Pemenue 3anaq

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBeaeHuss KOHTPOJIBHOI0 MeponpusATHs: [[paBMIIBHOCTE BBINIOJIHEHUS 3aaHUS U
000CHOBaHHOCTH aHaJN3a U BBIBOJIOB.

Kpartkoe conep:xanue 3aganus:
3aganue 2.10. [Ins sueprocuctemsl, ¢ 6onbmoit noneit TOLI, onpenenuts Hanboee
ONTUMAJIBHBIEC CITOCOOBI TOJYYESHHS TUKOBOM MOIIHOCTH, TIPH MOKPHITUH Tpaduka
ANEKTPUUECKUX HArpy30K, 3aJlaBaeMbIX MpenoaaBareneM. s ynpomieHust pacuetoB N MUK U
TOUK YTPEHHETO ¥ BEYEPHETO MaKCUMyMa Harpy3Kd MPUHATh paBHBIMU. PaccMoTpeTh
BO3MO>XHOCTH MCIIOIB30BAHMSI JIJIsl IOKPBITUS HATPY3KU ABYX CIIOCOOOB MOMyUEHUSI TUKOBOM
MOIIIHOCTH:
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1. OrpanuueHue TEIUIOBON HArpy3KU TEIIO(PUKALMOHHBIX OTOOPOB OJ0KOB ¢ TypOounamu T-
250-240, c omHOBpEeMEHHOM Tiepeaueii ee Ha creluaibHo ycTaHaBnuBaeMmbie [1BK;
2. YcTaHOBKa CHeNMaIbHBIX TUKOBBIX MOITHOCTEH B Buae [ TY U1 MOKPHITHS THKOBOM

qacCTH.

Br16op ontumansHOro crioco0a MpoBeCTH HA OCHOBAHWW CPAaBHEHHSI IPUBEJICHHBIX 3aTpPaT 110
KaKJIOMY U3 BapUaHTOB. PacueTsl mpoBeCTH 1J1s1 pa3auyHON MPOIOIKUTEILHOCTH BPEMEHU
IIMKOBBIX HAIPy30K U Pa3HOM CTOMMOCTH TOIUIMBA. [IoCTpOoUTh 3aBUCUMOCTH U3MEHEHUS
MIPUBEJEHHBIX 3aTPAT OT NPOAOJKUTEIBHOCTH MMKOBBIX HArpy30K U OT CTOMMOCTH TOIUIMBA,
JUISL Pa3HBIX CIIOCOOOB MOMYYSHHS MUKOBON MOIITHOCTH.

IIpoBecTn aHaM3 pe3yabTATOB M CIeJIaTh BHIBO/bI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: NMPOBOAUTH TEXHHUYECKUH,
TEXHHKO-3KOHOMHYECKUI u
(GYyHKINOHATBHO-CTOMMOCTHOM
aHanu3 paboThl  JICHCTBYIOLIETO
000pyI0BaHUS

1.Mcnonp3ys sHEPreTHIeCKre XapaKTePUCTUKN OLICHUTE
W3MEHEHME YJIeNIbHOTO PACcX0/a TOIJIMBA HA BBIPAOOTKY
AJIEKTpOdHEepruu, eciau Typouna T-250 paborana mo
TEIUIOBOMY IpauKy ¢ TeIoBoi Harpy3koit 250 MBrT, u
naBiieHueM B BepxHeM otbope 0,1MIla, a 3aTem nepernuia
Ha paboTy MO IEKTPUIECKOMY IpapuKy ¢
AJIEKTPUYECKOIN MOIHOCTHI0 260MBT.

YMeTh: pacCUuThIBaTh U BHIOMPATH
ONTUMAIBHBIA  PEXKUM  pabOTHI
TEeHEPUPYIOLIEro 000pyIOBaHUS C
YU€TOM CIIpOca U MPENIOKEHUS Ha
OPOM

1.Kak MOXHO MOBBICUTH TEMIIEPATYpPy Maciia, €CjIu OHa
HIKE JIOIYCTUMOM Mepe MyCKOM.

2.Ha3zoBuTe 1ocie10BaTeIbHOCTh BAIIUX AEUCTBUI IpH
IIyCK€ LUPKHACOCA..

OnucaHue MKAJbI OlleHUBAHUS:

Ouyenka: 5

Huorcnuii nopoe svinonnenus 3a0anus 6 npoyermax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000CHOBAaHUH
MMEIOTCS JIMIITb He3HAYUTEILHEIC HETOYHOCTH.

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
BBHITIOJTHEHBI BCE 3aJJaHKs K UMEIOTCS HE IPUHIIUITHATBHBIE OITHOKN U B 000CHOBAaHUH UMEIOTCS

rpyOBIX HETOYHOCTEH.

Oyenka: 3

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM BBIMOJTHEHO Oosee 2/3 3amannii 1 B 000CHOBAaHUM UMEIOTCS OMUOKH HE TPUHITUITHAITEHOTO

XapaxkTepa.

Oyenka: 2

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OI_ICHKa "HCYIlOBJ'IeTBOpI/ITCJ'IBHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIIMOJIHEHO HEBCPHO HUJIU IMMPEUMYIICCTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

BHJIET Ne _10 Visepanan
Kageapa TEILTOBBIX 2.TEKTPHUECKHX CTAHIUT | *detpot ¢
Jlacommanna  Peanybt paborel i ykenayaramus THC_
Hucruryr Tenz1onoii n Atownoii neprerukn “25_“12 2020w

KaK MCHACTCH TeMICpATypa MCTAILIA KOPIYCa i POTOpA TYPOIHEI B 30He perypyromeii
CTYTIEHII B TIPOIIEcce MYCKA 113 TOPAYIETO T HEOCTRIBIIETO COCTORHHA TH MYCKE 10 THIIOBOIT
cxeme. OObACHNTS OTBeT. [laTh KaueCTBEH I aHAMNS.

KaK Ir3MeHITCs Y/IeTbHki PACXO/l YCTOBHOIO TOIUTHBA HA BHPAGOTKY IeKTpodHeprit b’
€T, ¢ TOLL, 1pH MOHIDKEHHI TeMIEPATYPhI HAPYAHOTO BOJIVXA by . Qr=Q,"™™ - wacTs
Temionoii Harpy3Kn nepeaeTca na ITBK. OBLACHNTS XapaxTep i 3KOHOMEPHOCTE
n3MeHeHnd. J{aTh KauecTBeHHBI OTBET

3anaua.
Onpe/ienITL ONTIMATLHYIO CKOPOCTh HATPY/KEHIA CTAHINN, COCTOSMIEI 113 4 JHeprodI0KoB
3. K=300 npi yuacTin ee B perypoBaHii rpadiika Harpy3Kit MpeIcTaBIeHHOTO Ha piic. |

C 370l HETLIO PACCMOTPETH HECKOIBKO BAPHAHTOB OUCPEAHOCTI HATPYIKCHILS
JHEPrOGTIOKOB (HATIPITMEP: Bee GIOKH HITPYKAIOTCA OIHOBPEMEHHO, TIOMIOBIHA GIOKOB
HAI'yKaloTcs 33 NOJOBHHY BPEMCHH HAIPYAKCHIA CTAHLIIL, 2 BTOPas [10/10BIHA GI0KOB
HAMIHACT HATPYKATBCS 0 OKOHHAHII HATDY/KEHIIS TIEPBHIX G7T0KOB, TII STOM BpeMi
HATPYAKEHHA Beell CTAHINI OCTACTCA HEH3MEHHBIM )
Hexomnbie nanne
Nmax=1200MB1: Nmin=600MBr : T narp=80zum.

B=6,54+0,29N

N - sowmocms 6aoxa (MBm);

B - pacxoo monanea na smepeoonox (m.y.m/y).

Kosgpepuyuenmu [0 [ b1 [ b2 | b5 | bd [ b
Hacpyxcenue K-300 0,165 | 71623 | -1.413 | 1,864 | 3385 | 05263
.

IIpoueaypa nposenenus

1. Ctynent Oeper Ounet. 2. ['oToBUTCS K 3K3aMeHy B TedueHuu | yaca. 3. OTBe4aeT Ha BOIPOCHI

ouner u MMPUBOAUT PCHICHUC 3adaYU.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8

oceoenun ()u(!l{llnﬂuﬂbl

1. Komnerenmust/Unaukarop: MJI-5nk-1 JleMoHCTpHpyeT cCIOCOOHOCTH Y4aCTBOBATh B pa3paboTKe

" COBCPIHICHCTBOBAHUU O60py&0BaHI/I$I, OINITUMHU3AIIUU PCIKUMOB p8.60TBI U TCXHOJOTHUYCCKUX
CHCTEM

Bomnpocel, 3axanus
1.1. Kak u3meHuTcst MaHeBpeHHOCTh TypOoarperara, €Cliv OBbICUTh Ha4aJIbHOE
nasienue ¢ 9 MIla no 12 MIla. O0bsicHuTh OTBET. JlaTh KaUeCTBEHHBIN aHAIU3.

2.1. Kaxk n3meHuTCs MaIonuKII0Bast HJICKHOCTH (M 9TO 3TO TaKoe) TypOoarperara.

Ecau 6ok PpaHbIIC ITYCKAJICA HA ITOCTOSHHLBIX MapaMCTpax, a CTaJl MyCKATbCA Ha CKOJIb3AINX.

OO0BsicHUTB OTBET. J[aTh KaUeCTBEHHBIN aHAIIN3.
3.1. MeTo bl COBEPILIEHCTBOBAHME ITyCKA KOTEJIBHBIX arperaroB Ha
0OIIECTAHIIMOHHYIO MarucTpab.

4.1.ITouemy nipu ucnonb3oBanuu yactuuHoro ooBoja [ICI mo ceteBoit Bose anekTpudeckas

MOIIHOCTh YMEHbIIIAETCs, a YACNbHBIN pacXo/ TOIIMBA Ha BRIPAOOTKY 3JIEKTPOIHEPTUU
pacreT. OOBACHUTH OTBET. J[aTh KaueCTBEHHBIH aHATU3

5.1. TexHonornyeckue cxeMsl repeBojia Typooarperara B MOTOPHBIN PEKUM.
OcHoBHBIE (haKTOPHI OMPEEIISAIONINE TEXHOIOTHIECKYIO cXxeMy nepeBoja B MP.
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3ATAUANe |

OnpeaennTs Handolee BHITOIHEI BAPHAHT COCTABA 000PYI0BAHIIA I pacnpe/ieieHis
HArpy3KH Mex1y SHeprodjokaMi cranimn ¢ 6nokamu 300 MBT Ha BBIXO/IHBIE JIHH:
I'pahuk I3MeHEHHS HAarPy3KIH IPe/ICTABIICH HA PHCYHKE.

PaccMoTpeTs BapiaHTEl pABHOMEPHOT'O PasTpPyKeHIs OJI0KOB H OCTAHOBA 9acTH

000pya0BaHHs.
1500 MBT TommBHas YHepreTIIecKas XapakTe-
— [r— pucTHKA Gr10Ka
B=70+0315N,
900 MBr B-Tyr/a; N, - MBr
TonmBHEIe 3aTpaTh! Ha MycK 610Ka Oe3
24| 484 |24 yHueTa pasrpyXkKeHIs I Habopa Harpy3Ki
Bonp =0.55 (Tup -4 ) + 55
JIoTOHITE BbHBIE 3aTPATHI TOIUINBA HA
HeCTAalHOHAPHOCTh MPOIecca It
6 CTaGIUIT3AIIO PEKIMA He YINTHIBATH.

s KoHACHCAHMOHHOI TYPOHHEI ONpeAeNTE IPHPOCT MOIHOCTH NpH oTkmodeHnn TIBJI.
HMaMeHeHneM JapeHNs B KOHJEHCATope mpeHedpets.

Hcxonnpie nanAbIe:

Py= 10 MIla; t= 500 "C; P= 0,005 MIla; n,= 0.8; P nep=1,0MIla

P,"*= 0,3 MITa; vy 3°C: tpp= 175 °C; P*™= 0,12 MITa;

Dpg= 103 xr/c; Duea™ = 14 4 xr/c; Da™=8.7 xr/c; 1,,=0,97:

MsMenenneM JapieHns 0 TEMIEPaTyphl B 0T60pe Ha Aeaspatop npn oTkmouennn ITBJT
npeHedpes.

Kaxk m3MeHnTCs MOIHOCTS Terro(nKaIioHHoi TypOHSL, paboTaroleii 110 TerIoBoMy
rpaduky, cxeMa KOTOpoii Mpe/icTaB/IeHa Ha pHCYHKe, ITpH 00Boze 20% ceTeBoil BOIbI TOMIMO

TICT, ecim oTIyCK TeIUIa i3 0T60POB COXPAHACTCH HEH3MEHHBIM.
TMoTepsamu faBIeHHs B NOABOMANINX TPYOOINPOBOAAX NpeHeOpesh
T T ’ § Hexonnsie nannsie: p, = 12,75 Mlla, t, = 55 °C, px =5 klla,

! ™4=0.8, Dy =3 kr/c = const, typpow = 100 °C, toc you = 50 °C,
Ven = 5 °C, ™% =0, Ges =1047,3 kr/c, Q; =219,2 MBT.

8.

Martepuanbl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.Bbi0epuTe 0OCHOBHBbIE (PaKTOPBI, JMMHTHPYIOLIHE CKOPOCTH HA00pa HATPY3KH
0apabGaHHOI0 KOTJIA IIPH MMyCKe
OtBeTsI:

JlaBnenue B GapabaHe mepes HayaaoM Habopa Harpy3Ku
CKopoCTb IIporpeBa MPOMeXyTOUHOT'0 IeperpeBaTess
CxkopocTb HapacTaHud JaBiieHus: B OapabaHe

[Tporpes maporpoBoI0B OCTPOTO Mapa.

CkopocTh nporpesa TypOUHBI

QPR IWIN(F

Bepwnrriit otBeT: 3. CKOpOCTh HapacTaHUs JaBJICHUS B OapalaHe
2.Bbi0epuTe BhIpaieHUs1 OTBEYAKOIIUE CAEAYIOIIHM YCIOBHAM.
Kakue pexxuMbl pabOThI HCIIONTB3YIOT JUISI POXOXKICHUS TIPOBAIIOB HATPY3KH?
OTBeThI:

YactuuHoe wim nosiHoe oTkiouenue [TH/]
Pasrpyxenue B npejiesiax peryJMmpoBOYHOTO JTMara3oHa
DopcrupoBKa KOTIA

OcTtaHoB 3HEPro0I0Ka ¢ NOCIEAYIOMIUM ITyCKOM
[lepeBo 3HEprobI0Ka B MOTOPHBIM PEXUM
Otxirouenue [1B/]

OO WIN|F-

BepHnpiii otBeT: 2. PasrpyxeHue B peenax peryaupoBodHOro auamnazona 4. OcraHoB
6J10Ka ¢ mocineayoumM myckom 5. IlepeBos sHEpro6ioka B MOTOPHBIH PEKUM.
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3.Bri0epuTe BhIpakeHHs OTBEYAIOIIHE CJASAYIOIHM YCIOBHAM.
Kaxkoe u3 mepeunciieHHbIX BBIPAKEHUH BEPHO OIEHNBAET 3aTPAThl TOIUIMBA MPH MTPOXO0XKICHUH
MpOBaJIa Harpy3KHU TI C UCTIOJIB30BAaHUEM PEKUMA PaA3TPY>KEHUS?

OTBeTHI:

1 B = Bepp + ABY + ABS™® + B, + ABY + AB™ + B, + ABE® + AB{™®

2 B =B, + B, + ABy505 + By
3 | B=bay* Ny Ty + ABS + AB5™ + by # Nongn % Ty + bep * Nopyy * Ty + ABE + AR

4 |B= bepp * Nepp * Tp + AB + 7y + ABF™® + Ty + by * Nowin * T + bepy * Nepa * T
+ABI T, + ABT 4 T,

Bepnblii otBeT: 3
4.Bpi0epuTe 0TBEThI, COOTBETCTBYIOIIUE 32/IaHHBIM YCJIOBHAM.
Kak u3MeHUTCSI MOIITHOCTH TEIUTO(PUKAIMOHHOTO TypOoarperara Tuma T-110-130,
paboTaroniero 1o TemI0BOMY rpaguky npu TemiepaTrype HapyxkHoro Bozayxa 00C, eciu
caenatb o6Box IICI mo cereBoit Boge Ha 20%. OTmyck Temia oT 0TOOpOB OCTaeTcst
Heu3MeHHbIM. [lapameTpsl OTIycKa Teria rmociie CMemeHus: MOTOKOB HE H3MEHSIOTCS.
OTBeTHI:

1 MomHOCTh HE N3MEHHUTCS, TaK KaK TCIUIOBas Harpys3ka HE MEHACTCH.

2 | MomHOCTh YBEJIMUUTCSI, TAK KaK apaMeTphl apa B 0T0OPE BBIPACTYT

MoIIIHOCTh TOHU3UTCS, TaK KaK TapaMeTphl Iapa B 0TOOPE BHIPACTYT U PacXo]l mapa B 0TOOPHI Ha

3
CEeTeBbIE MOJOrPEBATENN YMEHBIIUTCS

4 MoOIIHOCTE YBEIHYHTCS, 32 CUET POCTa JaBJICHHUS B 0TOOpE nepel nuadparMoi U yBeInueHHs
MIPOIIYCKa Mapa B KOHJEHCATOP

5 MoOIIHOCTh YMEHBIIUTCS 32 CYET YMEHbBIICHHS CpabaThIBaEMOr0 TEIUIONEpenaaa B pe3yabTrare

pocCTa JIaBJICHHs apa B 0TOOpPE Ha CETEBbIC MOJOTPEBATEIIH.

Bepwnbpiii otBeT: 3MOIIHOCTD MOHU3UTCS, TaK KaK apaMeTphl apa B 0T00pe BHIPACTYT U
pacxoj mapa B OTOOPHI Ha CETEBBIE MOJJOTPEBATEIN YMEHBITUTCS SMOIITHOCTD
YMEHBIIIUTCS 32 CUET YMEHbILIEHUSI CpadaThIBAEMOTO TEILIONepenaaa B pe3yabTaTe pocTa
JABJICHUS T1apa B 0TOOpE Ha CETEBbIE MOI0TPEBATEIIH.
5.Bbi0epuTe 0TBETHI, COOTBETCTBYIOIIUE 32IaHHBIM YCJI0BHAM
VYKaxxute OCHOBHBIE IPUYHMHBI YBEIIMUECHUS MTOTEPH TOIJIMBA HA 3TAIE HArPYKEHUS 10
CPaBHEHUIO C PEKUMOM Pa3rpyKeHUs, IIPU PAaBHOM IMaNla30HE U3MEHEHUS HATPY3KHU U
MPOAOJKATEIIBHOCTH 3TAMOB.
OTBeTsI:

VBenuueHue IMOTEPH C YXOAAIIMMHA IbIMOBBIMU I'a3aMHn

VBenudyeHue noTepb, CBI3aHHBIX ¢ HArPEBOM MeTalla IOBEPXHOCTEH Harpesa KOTiIa, pabodero resia
1 0OMYpOBKH

VBenuuenue IMOTCPb, CBA3AHHBIX C MOAJACPIKAHUCM YBCIIMYCHHOI'O M30BITKA BO31yXa B TOIIKC KOTJIa

AW N |-

VBenuuenue IMOTCPb CBA3AHHBIX C HCAOKOIOM TOILJIMBA

BepHsiit oTBeT: 2. YBennueHue nNoTepb, CBSI3aHHBIX C HATPEBOM METaJlIa TOBEPXHOCTEH

Harpena KoTJia, pabodero Tena 1 00OMypOBKH
6.BbiGepuTe 0TBETHI, COOTBETCTBYIOIIHE 32IaHHBIM YCJIOBUSIM
Kak n3MeHsTCcsl motepu Temsia B KOHACHCATOPE TeMIO(PHUKAIIMOHHOM TypOUHBI, €Clii OHa
paboTaJia o TerIoBoMy rpaduKy ¢ MOJTHOCTHIO 3aKPBITON TuadparMoii, a A IPOXOKACHUS
HOYHOTO MpoBaia Harpy3ku caenanu ooBos [ICI mo cereBoit Bone Ha 30%. OTmyck Temia ot
0TOOpOB OcTaeTcsi Heu3MeHHBIM. [lapameTpbl OTITycKa Tera nocie cMenleHus IOTOKOB He
WU3MEHSIOTCS

OTtBeTHI:

HOTCpI/I CHU3ATCS, BCJICACTBUC YMCHBIIICHHUA PACX0OJa MMapa Ha CETCBLIC ITOA0IPEBATCIIN, U
YMCHBIICHHNA BCHTUJIINUOHHOI'O IMTOTOKA I1apa
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2 [ToTtepu B KOHJIEHCATOPE HE U3MEHATCS, TAK KaK TEIIOBas HATPy3Ka TYPOUHBI OCTACTCS
HEU3MEHHOM, U TruadparMa 0CTaeTCs 3aKPBITOM

3 [ToTtepu B KOHIAEHCATOpE YBEIMYATCS C POCTOM BEHTHISIIHOHHOTO IMTOTOKA, TAaK KaK BBIPACTET
JaBJICHUE TIepel TuadparMoi Ipyu 00BOJIC CETEBBIX MOIOTPEBATEICH.

Bepnpiii otBet: 3. [loTepu B KOHJEHCATOPE yBEIWYATCS C POCTOM BEHTUJISILITUOHHOTO
MOTOKA, TaK KaK BbIpAcTeT AaBiieHUeE nepe]] nuadparmoit mpu 00BoOJE CETEBbIX
MOJIOTpEBATENEN.
7.Bbi0epuTe 0TBETHI, COOTBETCTBYIONINE 32JaHHBIM YCJIOBUSIM
DHeproOJIOK pa3rpykaeTcs B Ipeiesiax peryJIupoBOYHOIO JUANa30Ha ¢ ONTUMAIbHBIMU
ckopocTsmMu. Kak M3MEHUTCS UTOTOBBIA PACcXO/] TOIJIMBA 3@ BECh ATAIl Pa3TPyKEHUS 110
CPaBHEHHUIO C PaCcX0/10M OIPEAEIAEMBIM 10 CTATUYECKON XapaKTEPUCTHKE.
OTtBeTsI:

1 Pacxo,u TOIJIMBA BBIPACTCT M3-3d YBCIIMYCHUC MMOTCPL C YXOAAIIMMU AIMOBBIMHU Ir'a3aMiU

Pacxox TonniBa yBeMUUTCS M3-3a HarpeBa MeTajlla OBEPXHOCTEH HarpeBa KoTia, padodero Tena
1 0OMYpPOBKH

Pacxop TomnBa yMeHBIIUTCSA 32 CHUET BRIPAOOTKHU TOMOIHUTEIHHOTO TIapa TEeMIOM OTJaBAEMbIM
MOBEPXHOCTSIMU Harpesa KoTia, padouero Tena 1 00MypOBKU.

4 | Pacxon TomiMBa YMEHBIINTCS W3-3a CHU)KEHUS HATPY3KH

5 | Pacxonp! TorunBa akTU4EeCKUi U PACCUMTAHHBIN 110 CTATUYECKUM XaPaKTEPUCTHKAM COBIAAYT.

Bepubrii otBeT: 3. Pacxo TOMIMBa yMEHBIIUTCS 3a CUET BHIPAOOTKH JOTIOTHUTEIHLHOTO

napa TeIrioM OTJaBaeMbIM IOBEPXHOCTSAMH HarpeBa KoTJia, paboyero Tena u 0OMypOBKHU
8.BribepuTte oTBeT.
Kak u3menuTcs ynenpHbIii pacxoa Tomiua npu otkintoueHud [1B/] u coxpanenuun
MaKCHUMaJIbHOTO pacxo/ia rapa Ha Typboarperar.

OTBeETHI:

1 | YnenwpHBINM pacxoj TOIINBA HE N3MEHUTCSL.

N

Y IenbHBIN pacxo/l TOIJIMBA BBIPACTET.

3 | YenbHbIl pacxo]| TOIUIMBA YMEHBIITUTCS.

BepHnbplii oTBeT: 2. Y 1enbHBIN pacXo/l TOIJIMBA BBIPACTET
9.BriOepuTe MpaBUIIbHBIE OTBETHI.
3a cyeT Kakux ornepaunui MpHu UCIOIb30BaHUU JABYyXOaimacHO! cXeMbl ycka OJ10Ka y1aeTcs
3HAUUTENIBHO COKPATUTh BPEMs ITyCKa, 110 CPAaBHEHHUIO € 0JIHO0ANWIacHOM. BEIOEPUTE OANH UITH
HECKOJIBKO OTBETOB.

OTBeThI:

3a cuer GOpCUPOBKH TONKH KOTJIa B IPOLIECCE MYyCKa.

3a cuer OAHOBPEMCHHOI'O ITPOrpeBa TPY6OHp0BOZ[OB OCTpPOro 1apa v npoMIeperpeBa.

3a cdet nmepBoHavaILHON mogaun mapa B LIC/I.

Bce oTBeTHI BEpHBI.

QPR IWIN|F-

Bce oTBeTHI HCIIPaBUJIBHBIC.

Bepuslit oTBeT: 2. 3a cueT 0JJHOBPEMEHHOT'O IPOTpeBa TPyOOIPOBOJIOB OCTPOro Mapa u
npommeperpesa. 3. 3a cuer nepBoHadasbHON nogauun napa B LIC/I.

10.Br1Gepute npaBUIbHbIN OTBET.

[Touemy npu myckax 3Heprodioka ¢ oJHo0alnacHON MyCKOBOM CXEMO U3 ropsuero u

HEOCTBIBLIETO COCTOSIHUN MPOMCXOJUT PACXOIaKMBaHUE TYPOUHBI B 30HE MTAPOBITYCKa.
OTBeThI:
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1 | IloToMy 4TO MOJAIOT NMAp HWXKE TEMIIEPATYPHl APOBITYCKa

2 | TloroMy 4TO Temrieparypa napa BbIIIe TEMIIEPATYPHI MAPOBIYCKA.

[ToToMy YTO MPOUCXOAUT APOCCETUPOBAHKE Mapa B PErYIUPYIOLIEM KJIallaHe P ero MaJioM
3 | pacxoze ans obecrieyeHns BpalleHUsl pOTOpa Ha yacTotre 8—00/MHH IPH MPOrpeBe TPyOOIpoBOIOB
HpOMIIeperpesa.

4 | Bce oTBEeTHI HEPaBUIIBHEIE

Bepusriit otBet: 3. [ToroMy 4TO IPOMCXOIUT IPOCCEIUPOBAHUE TTapa B PETYIUPYIOIIEM
KJIalaHe TpU ero MaJoM pacxo/ie Uist 00ecreueH s BpalleHusl poTopa Ha 4acToTe 8—
00/MHH TIpH MPOTPEBE TPYOOTIPOBOIOB MPOMITEPETPEBA.

II. Onucanue wkKanvl oueHUBaAHUA

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETH IPABUIIbHBIE MMOJIHbIE. MOTYT UMETh
MECTO HEOOJIBIIINE HETOYHOCTH HE TPUHIIUITHAIBHOTO XapaKTepa.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuxu evinoineHus sHanus: OTBETHI IPaBUIIbHBIE HE BCeria mojHbeie. Moryt
MMETh MECTO HEOOJIbIIINE HETOYHOCTH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: YacTb OTBETOB HE MOJTHASI U MOXKET COJIEP>KaTh
OIIMOKY HE MPUHIUITHAIILHOTO XapaKTepa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTBETHI HenoHbIe. [ pyObie ommoOKH
MIPUHIIMIIAATIBHOTO XapaKkTepa.

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

ITo pe3ynpraTam 5K3aM€Ha M TEKYIEH yCIIEBAEMOCTH IIOCTABIIETCS UTOrOBasl OLEHKA C Y4ETOM
BECOBBIX KO3(PPUIINEHTOB.

2 cemecTp

®opma MPoMeKYTOUHOM aTTecTannu: DK3aMeH
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IIpumep Onnera

o BUWIET Ne 1 Vrsepaamo
Z7=s= | Kagenpa TEILTOBBIX YTEKTPHUECKHX CTAHILI | ****be1pon T5C
il Jipcnnnanaa Pexnmbl padore 1 dkcmavatanus T3C

Mol B o ey e T
il Hucruryr Teniosoii u Atomuoii Juepreruxu __“ 06 _2020r.

Kakie GakTops! BIHAIOT Ha OrpaHIMMeHe IPON3BOANTEILHOCTH KOTeIbHOro arperara. Mx
BIIAHNE HA TPOH3BOMTEIFHOCTH KOTEIBHBIX arperaToB, MOKA3aTe i TeIUIOBOIT JKOHO-
MIHYHOCTH i BO3MOXHOCTH HITPaHBIX CAHKITHIL.

o

. Ipunimmer pacnpeaenenns Harpyski Ha TOII ¢ nonepeunsivu ceazamu. Tlocnenosarens-
HOCTB JieiicTBHiL.

w

. 3anaua.

Onpeaemuts KITJI TADC, ecm arperatsl TADC HMEIOT ClIeIVIOIIHE MOKA3aTeTH
ny =08

Ny =08
Nyew = 0,98
Ny = 098
By = 0,02

HH

VuecTs COnpoTHRICHNHE TPYOOTPOBOIOB It apMaTyp. CUITATh, UTO MOTEpPs JABICHNS B HIX
cocrap/ger 5% OT BeIMYHHbI HAIOPA.

Jlextop Wiens E.T.
IIpoueaypa nposenenus

1. Crynent Oeper Omiet. 2. ['oToBUTCS K dK3aMeHY B TedeHuH | daca. 3. OTBeyaeT Ha BOMPOCHI
OWJIeT ¥ IPUBOINUT PEIICHHE 3a/1a4H.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbH AN 06
0C80eHUA OUCUUNTUHBL

1. Komnerenmust/Unaukarop: MJI-5nk-1 JleMoHCTpHpyeT CIOCOOHOCTH Y4aCTBOBATh B pa3pabOTKe
Y COBEPIICHCTBOBAHUHU 00OPYIOBAHUS, ONITUMHU3ALIUN PEKUMOB paOOThHI U TEXHOIOTHUECKUX
CUCTEM

Bonpocel, 3aganus
1.IIpunHimns! BeIOOpa cocTaBa 000pyAOBaHUS B paMKaxX dHepreTuueckoi cuctemsl. Kpurepuun
BbIOOpa
2.Kax uzmenutcs KI1I TADC, ecnu conpoTHBIEHNE BOIOBOIOB C TEYEHUEM BPEMEHU
BbIpOCIIO ¢ 5%, 10 7%. KauecTBeHHBIN aHAIIN3
3.IIpuHIMIIBI TUIAHUPOBAHUS U 3TAIlb INIAHUPOBAHUS HATPY3KU B YCIOBUSIX PhIHKA
AJIEKTPOIHEPTUU MOLIHOCTH
4.IlpuHuunel eHOOOpa30BaHUs Ha PhIHKE 3JIeKTpodHepruu. Kak u3aMeHuTCs 11eHa Ha pbIHKE
AIIEKTPO3HEPIUH, ECIIN OJIHA U3 caMbIX 3KOHOMUYHBIX [II'Y aBapuitHo oTkitounnacs. OTBeT
aTh KaueCTBEHHEIN
5.0cHOBHBIE TIOJXO/IbI K paclpe/IeIeHUI0 HArpy3KU MKy arperaraMu B YCIOBUSX PBIHKA.
Kpurepuu pacnpeneneHus Harpy3ku
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SATATA N

OnpenenTs ONTHMAIBHEIT YPOBEHE 3arPy3KH SHEProOI0KOB OMHAKOBOIT
MOIIHOCTH, HMEFOIIIX XapaKTePHCTIKI YIeTbHBIX pacX0J0B NpeICTABICHHEIC HA
pHC. |, TIpH CHIIKEHHH HATPY3KN cTaHImn 10 70 % oT Nyg,,. MOIHOCTE Kak10ro
Gnoka Nonr=100MBr.

PaccMoTpeTs BapHaHTEI 3arpy3KiL Ny 11 Ny U8 KaI0r0 010Ka I pABHOMEPHOTO
pasrpy:xeHus AByX 010koB. OOBACHUTE IOIYUYEHHLIT pe3yIbTar.

Noin = 40% Taposana =3 U4ca Tp = Ty—1 "ac.
bya
KrikBr*y
600
560/ \\
520/ X
480 \
440
N2
400 1 g
360 [y
T ——— P
320
6 50 60 70 80 90 100%
3AJIAYA Ne
Onpee/iTh ONTHMAILHBI COCTAB BK 0ro 060pyI0Ba T3IL, ¢ Typounamu tima T-

110/120-130 npn paboTe B ycioBHAX peiHka. CTaHims pabotaet 1o tensioBomy rpadmky. [l
PACYETOB YACTBHBIX PACXOJOB HCIOIB30BATh IHEPTETHYECKIE XapaKTePHCTHKI TYPOHHEL.

Ories =122 11P, +2326 N-1314N, + O,

N, =0546(Q, —15,12) (10, )"**

rjte Qrurp-pacxos Teria B ronosy Typouusr (MJ[x/c);

Qr-TennopHKAIIIOHHAs HArpy3Ka 0T60poB TypouHs! (MJDK/c);

Ny, N-a7ekTpitecKas MOIIHOCTE pa3BHBaeMasi TypOIHOIT pir paboTe 1o TerrioBoMy
rpauKy, i 110 YIEKTPHUECKOMY, COOTBeTCTBeHHO (MBT):

Pr-nasnenne B BepxHeM otonmTenbHOM otbope (MIla)

JI1 BeeX PeKIMOB PaGOTHI IIPHHATH HEJIOTPERB B ceTeBHIX MosorpeBatenax 9=5°C, a
NOTEPH JaBiIeHns B nososmmx tpydonpososax AP=0.05Pspc,. MakenmaitsHo-j10mycTiMoe
JIaBJICHIE B BEPXHEM OTONMHTETHOM 0TO0pe npHuATh Pr=0,25MI]a.

B kauecTBe KpirTepis ONTHMATLHOTO YPOBHS 3arpy3Ki HCHIOJB30BATh MAKCHMYM

MapKHHATBHOTO I0X0/Ia B TEUCHHE CYTOK.

Uneso arperaros sa TAL-n=3; tupce=98 °C; toce=58°C; Gen.cr=90001/4

r=4000py6/T y.1.; [133 Mur=900py6/MBT; I 35Max=1200py6/MBT4: T1:,=81acos;
7 Tax=169acoB. 1 Tenno=700 py6/Tkan. PaccMOTpeTh 9ncio arperatos 3 n2

3AJIAUA Ne
Onpe1eiTh 11e1ec000pa3HOCTE 103arpy2Kil CTAHINH B 4ackl PCB Ha 0CHOBaHIN H3MCHEHIIA
MapKHHATBHOro J0xoja TOIY, eci Ha Heii ycranoneHo 5 TypOus tina T-110/120-130. J{na
PACUYETOB YJIe/IbHBIX PACXOJIOB HCIIO/IB30BATh IHEPIeTHUECKHE XaPAKTEPHCTHKH TYPOHHBI.

Oz =122, 11P, 42326 N = 1314 N, + O;

N; =0546(Q; —15,12) /(10 P, )"

rjie Qrurs-Pacxojl Tervia B ronoBy Typounsl (MJlx/c);

Qr-TenouKaIIOHHAsA HAarpy3Ka ot60poB TypomHEl (MJx/c);

Nr. N-o1eKTpiteckas MOIHOCTE pa3BHBaeMas TYPOHHOI pH paboTe MO TEIIOBOMY
rpaduKy, H IO 3IeKTPHYECKOMY, COOTBETCTBeHHO (MBT):

Pr-naBnenne B BepxHeM oTorurensHoM ot6ope (MITa).

JI1s BeeX PeKIMOB PaboOTHI IPHHATE HEIOTPEB B CETEBRIX moorpesatemix 9=5°C, a
TIOTEPH JaBIeHIA B NOABOMANIX TpybonpoBoaax AP=0,05Pspc;. MakcnMansHO-0mycTHMO
JIaBlICHHE B BEPXHEM OTOIHTEIBHOM oTOOpe npiuaTs Pr=0,25MI1a.

TTpu Pmun ctanmus paboraet no TeriopoMy rpaduky. Ipn P Max cranmms paboraer ¢
KOHJICHCAIMOHHOI1 JI03arpy3KOif I0 HOMIHATBHOIT MOIIHOCTH.

tpes=95 °C; tocs=50"C; Gep.cr=5250kr/c; Lr=2900py6/T y.1.; 1133 Mus=620py6/MBTu; 1]
8 L2 Max=980py6/MBTU; T,,,=89aCOB; Tua=169acoB: Literno=520 pyo/I'kar.

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Bbi0epuTe OCHOBHOII KpUTepuii KpuTepuii BbIOOpa coctaBa o6opyaoBanusit TIC npu

padore na OPOM
OTBeTHI:

Y nenpHBINA pacxo TOIUIMBA HA BBIPAOOTKY JIEKTPOIHEPTHH

Y nenbHbINA pacxo TOIUIMBA HA OTIYIIEHHYIO MIEKTPOIHEPTUIO
MapykuHasbHasi IpUOBLIH

YcTaHOBIEHHAs MOLITHOCTh arperaTta

AIWN|F-

Bepusriii otBet: 3. MapkuHaiabHas TPUOBLIb.

2.BbiGepuTe ocHOBHBIE (PAKTOPHI, KOTOPBIE ONPEIeISIIOT BLIOOP cocTaBa 000py/10BaHHUA B

JHEProcucTeMe CHCTEMHBIM ONEPATOPOM H A/IMMHHCTPATOPOM TOPrOBOM CHCTEMBI
OTBETHI:

Y IenbHBIN Pacxo]] TOIUIMBA Ha BBIPAOOTKY AJIEKTPOIHEPTUU
[IporyckHyI0 CIOCOOHOCTH JTMHHIA AJIEKTPOTIepPEIaun
HanexuocTh dHEprocHabKeHUs MOTPEONUTENS
Map>KuHaJIbHBINA JI0XO]T TPOU3BOIUTENA

AIWIN|F-
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5 YI[CJ'H:HYIO ce0eCcTOUMOCTh MMPOU3BOJACTBA SJICKTPOIHCPIUY NUICTOYHUKOM

(op]

MUHHMAJTEHYIO TIEHY JIEKTPOIHEPTHH JIJIsl TOTPeOnTENs

7 | Bce OTBETHI BEpHBI

Bepusriii otet: 2.IIpomyckHyro cliocOOHOCTh TUHMMN AniekTponepenayn 3. Hage:xxHocTh
SHEprocHa0keHus MoTpeduTens 6.MUHUMANTbHYIO LIEHY JIEKTPOIHEPTHH IS
noTpeOuTeNs
3.OcHOBHOW KpUTepHii pacnpeneeHust Harpy3ku Mmexxay arperatamu TIC npu padore
Ha OPOM
OTtBeTsI:

yI[eJ'IbHBIﬁ pacxoJ TOIJIMBA Ha BLIpa6OTKy OJICKTPOSHCPIun

MakcuManbHas MapKrHaJIbHas HpI/I6LIHB

MuHuMaabHas TOINIMBHAS CTOUMOCTD IMPOU3BOJACTBA SJICKTPOIHCPIrun

Y nenbHBINA PacXo]] TOIUIMBA HA OTHYIICHHYIO 3JIEKTPOIHEPTHIO

QP IWIN(F

MuHnMaIbHBIC 3aTpaThbl TOIIMBA

BepHblii oTBeT: 2. MakcumalibHas MapKuHaibHasi IpUObLIb
4. Y1opsiI0YUTh 04epPeJHOCTD CJeAYIOUIMX Onepanuii, Ipu pacnpeaeJeHUH HATPy3KH
Me:KI1y arperaTaMi Ha CTAaHIUM C NONepPeYHbIMH CBA3AMH

OtBeTsl:

OrnpesienieHne NPOITYCKHOI CIIOCOOHOCTH INIaBHOTO MTAPOIPOBOA

Pacnipenenenue Harpy3ku Mex 1y TypOoarperaTaMu Mo uX XapakTepPUCTHUKA IO METOTY
MHUHHAMAaIbHOU TOIUTMBHOM COCTABIIAIONIEN CTOMMOCTH

YTOouHEHHEe pacxoi0B napa Ha TypOMHY M [0 CTAHLMH B IIEJIOM C YYETOM TPAHCHOPTHBIX NTOTEPh

Pacnpesnenenue Harpy3ku MeKAy KOTJIAMH 10 XapakTEPUCTUKAM KOTJia

Onpenenenne HEOOX0UMOro 00beMa napa JyIsd BEIPaOOTKU 33JaHHON MOIIIHOCTH KaXIbIM
TypboarperaTom

OnpeneneHI/Ie CyMMapHOﬁ Napornpoun3BOJUTCIIBHOCTH HA CTAHIIUN

OneHka U3MEHEHUS MOITHOCTH BhIpadaThIBaeMOi TypOoarperataMu ¢ y4eToM MOTeph MpH
TpacuopTre

YTOouHEHNe NOTeph IABJICHUS U TEeMIIEpaType, MPH TPAHCTIOPTUPOBKE Mapa OT KOTJIA JI0 TypOUHBI

O |0 N oo O [ N |

YTouHEeHHEe pacnpeaeIeHus NaponpOU3BOAUTEIIEHOCTH KOTIIOB € YY€TOM IOTEPh TapaMeTPOB MpU
TPaHCIIOPTHUPOBKE

Bepnpiii otBeT: 10npenenenne mpornycKHOW ClocOOHOCTH TJIaBHOTO IMaponpoBoias
2PacmipeniesieHue Harpy3Ku MexXay TypOoarperatamMmu o Ux XapakTepUCTHKa 110 METOLY
MUHHMAJIbHOW TOTUIMBHOM COCTaBJIsifoIel ctouMocTr 1 3Y TouHeHne pacxo10B apa Ha
TypOMHY U IO CTAaHLIMH B LIEJIOM C YYETOM TPaHCIOPTHBIX MoTeph § 4Pacnpenenenue
Harpy3ky Mex1y KOTJIaMU 0 XapakTepucThkam kotia4 SOnpenenenne Heo0X0uMOro
o0beMa mapa JyIs BEIpaOOTKH 3a/laHHON MOIIHOCTH KaXJIbIM TypOoarperarom2
60npenenenre CcyMMapHOil TapoNpOU3BOIUTEIBHOCTH Ha CTaHIMKU3 7O1eHKa N3MEHEHHUS
MOIITHOCTH BbIpabaThIBa€Moil TypboarperaTaMu ¢ yueToM MoTephb MpH TpacrnopTe’
8YTouHeHue noTeph JaBJiICHUsS U TEMIEpaType, PU TPAHCIIOPTUPOBKE Mapa OT KOTJa 10
TypOuHBI 6 9V TOUHEHHUE pacIipe/ieIeHUs TapOIPOU3BOAUTEIILHOCTH KOTIIOB C Y4€TOM
MOTEPh MapaMeTPOB MPH TPAHCTIOPTHPOBKEY
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6. BeibepHTe BepHOe onpeie/ieHHe K BRIPAAKeHHIO.

KILI I'ADC npH 0TCyTCTBHH CONPOTHBIEHHS BOJOBOIOB ONpeIensercs 1o
BBIPAKEHHIO:

Nrase = (1= fum) -ap, -, -0 - 17,

rie PuH —ko3hGHIHEHTE HHOUIBTPAITHH; #y, i, 4.0 — cOOTBeTCTBeHHO KI1JT
nacoca, KI1JI TypOunsl, ki reneparopa n KI1J1 snexrpoasurarens.

Kak m3mennres sripaxkenne i KIL[ IADC, ecnu yuects conpoTHBICHHE
BOJIOBOJIOB.

5. rae AP — oTHOCHTENBHOE CONPOTHBIEHHE TPYOONPOBONOB

OTBeTHI:
1 Nrgse = (- pm) -n, -0, -0, -1,
Nrgne = (1= i) -7, - 91,17, -17,5 - (1= AP)
Npse = (L= pum)-n, -, -1, 17, - (1= AP)

Npgne = (1= PaRY =13, 11, - 1. - 1,y - (1= AP)

| |

Mease = (L= RRY <07, <01, 17, - 17,

Bepnsiii otBer: 3.
6.0npenenure npuyuny usMmeHeHusi mouHoctu I'TY, eciim atmochepHoe 1aBiIeHUE
cHU3MJI0CcH Ha 10 MmOap

OTBeTHI:

YMeHblIICHUE Nepenajia JaBIeHu B TypOuHe

CHmKeHHe AaBJICHUS B KAMEpE CTOpaHus

VYMeHbIIeHNE faBiieHusa Ha Berxiiomne I' TY

YBenuueHue 3aTpaT SHEPriuy Ha 1oJady TOIUIMBA B KaMepy CrOpaHus

QPR IWIN|F-

VYBeau4YeHNe MOIIIHOCTH KOMIIPECCOpa 1a C)KaTUE BO3ayXa

BepHubliii oTBeT: SYBenuueHre MOITHOCTH KOMIIPECCOpa I1a CKaThue BO3ayXa
7.Bbi0epuTe HEOOX0OAMMBIE YCJI0BHSA, 00ecnieunBaoiue n3menenne poxona TIAC, npu
OTKJIOHEHUM MPOU3BOACTBA YJIEKTPOIHEPIUU «BBePX» M0 BHEUIHEH HHUIHATHBE

OTBeTHI:

YBenuueHue 00beMa NPoJakKu IEKTPOIHEPIUun

VBennueHue miathel 3a MOIITHOCTB

VYMmeHbIieHHE 3aTpaT TOIJIMBA Ha BLIpa6OTKy QJICKTPOSHCPIrun

AWIN|F-

YBesuueHue LeHb! Ha IOIOJIHUTEIbHYIO JIEKTPOIHEPTUI0

Bepnpiii otBeT: 1.YBennueHne oo6beMa npoJax IeKTPOIHEPrun. 2. Y BeTuueHre 1IeHbl Ha
3JIEKTPOIHEPIUIO.
8.BbiOepuTe HE0OX0AUMBIE YCI0BHS, MIPUBOAsIIME K H3MeHeHn 1o 1oxoaa TIC, npu
OTKJIOHEHUH NPOM3BO/ICTBA YJICKTPOIHEPIHH «BBEPX» 10 COOCTBEHHON HHNLIMATHBE
OTBeThI:

VBenudeHue miaTel 3a MOIIIHOCTD

VBenuueHue pacxoaa TOIIMBA IIPpU NPOJAAKE ,I[OHOHHHTCHLHOﬁ QJICKTPOSHCPIUU 110 MHHUMAaJIbHOH
IICHE

VYMeHbIeHne J0X0Ja n3-3a HITpa(bHI)IX CaHKHHfI Ha YBCJIMYCHHYIO TOCTABKY MOIIHOCTH.

VBennueHue ICHBI BJICKTPOIHCPIrun

VBenuueHue ICHBI HAa JOTIOJIHUTCJIBbHYIO 3JICKTPOIHCPIUIO

YMeHbIIIEHHE J1I0X0J1a OT MPOJIayKU TOMOJIHUTEIHHON M3-3a €€ NPOJIaXu 10 MUHHUMAJIBHOM 11€HE

~Njoluv|s|w| N (e

YBenudeHue 10X0/a OT YBEIHYCHHUs] 00beMa MPOJIaXKH DIICKTPOIHEPTHH

BepHurliii otBeT: 2. YBenuueHue pacxoja TOILIMBA MIPU MPOJAXKE TOMOJIHUTEIbHON
3JIEKTPOIHEPTUHY 110 MUHUMAJIBHOM IIeHe 6. Y MEHBbIIEHHUE 10X0/1a OT MPOJaXu
JIOTIOJIHUTEIBHOM 3JIEKTPOIHEPIUU U3-3a €€ MPOJAXKHU 110 MUHUMAJILHOM LIEHE.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 90
Onucanue xapakxmepucmuxu evinoanenus: snanus: OTBETHI IPABUIbHBIC ITOJIHBIC. MOTYT HMETh
MECTO HEOOJBIIINE HETOYHOCTH HE TPUHIIUITHAITBHOTO XapaKTepa.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinonenus 3nanus: OTBEThI TPaBUIbHBIC HE BCET/1a OJTHbIE. MoryT
MMETh MECTO HEOOJIbIIINE HETOYHOCTH.

Ouenxa: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu 6blnoIHeHUs: 3Hanus: YacTb OTBETOB HE TIOJHAS U MOXKET COZICPIKATh
OIIMOKY HE MPUHIUIHAILHOTO XapaKTepa.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTBETHI HenoHbIe. [ pyObie ommoOKku
IPUHIIMITAATIBLHOTO XapaKTepa.

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

[To pesynpraTaM 5K3aMeHa M TEKYIIEH YCIIEBAa€MOCTH ITOCTABIISICTCS MTOTOBAs OLIEHKA C Y4ETOM
BECOBBIX K03(ppH1neHTOB.
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