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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 leMoHCTpUpYET CIOCOOHOCTH Y4acTBOBATh 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 3amay4)
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

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIeBAaeMOCTH IO
AUCUHUILINHE:

KM-1 KM-1 (Pemenue 3ana4)

KM-2 KM-2 (Pemenne 3a1a4)

KM-3 KM-3 (Pemenue 3ana4)

KM-4 KM-4 (Pemenue 3a1a4)

KM-5 KM-5 (Pemenue 3ana4)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Beca KOHTpOIbHBIX MeponpusATHil, %o

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

Pazgen nucumimHe KM: 1 2 3 4 5

Cpok KM: 3 5 9 13 5

[Tonsitue ManeBpeHHOCTH. OCHOBHBIE (DaKTOPHI,
onpeeNsole MaHEBPEHHOCTh 00opynoBanus. CriocoObl




MOBBILICHHUS] MaHEBpEeHHOCTHU. [lepexoiHbIe mpolecchl U UX
BIIMSIHME HA MOKA3aTEJH TEIJIOBOM SKOHOMUYHOCTH U
HazekHOCTH. [lepexoiHble pekUMbI pabOTHI.

[Tonsitue ManeBpeHHOCTH. OCHOBHBIE (DaKTOPHI,
OTpeeNAoNe MaHEeBPEHHOCTh 00opynoBanusi. CriocoObl
NOBBILIEHHUS] MAaHEBPEHHOCTHU. IlepexoiHbIe Mpoliecchl U UX
BIIMSIHUE HA [TOKA3aTENH TEIUIO-BOM 3 KOHOMUYHOCTH U
Ha/Ie)KHOCTH. [lepexoiHbIe pexMBbI paboTHI.

OTKII0HEHHE OCHOBHBIX ITapaMETPOB Mapa OT HOMUHAJIBHBIX
apaMeTpPOB

OTKJIOHEHNE OCHOBHBIX IIapa-METPOB IIapa OT HOMUHAJIbHBIX
11apaMeTpOB

[TpoxoxaeHre TUKOBOM YacTu rpaduka Harpy3Ku. MeTosl 1
Croco0bl NOTYYEHUS JONOIHUTEIBHOM MUKOBON MOIIIHOCTH.
IToka3zaTenu TeImIoBOM 3KOHOMUYHOCTH

[TpoxoxkaeHue MUKOBOM yacTu rpaduka Harpy3ku. Metoas! u
CIOCOOBI MOJYYEHHUSI IOTIOJIHUTEIIbHON TUKOBOM MOIIIHOCTH.
OrpaHuyeHus ¥ MoKa3aTeiau TeMIOBOM Y KOHOMUYHOCTH
PEKHUMOB.

[Tpoxoxaenue mpoBanoB rpaduka Harpy3ku. Metonbl u
CIIO0COOBI IPOXOXKACHUS IPOBAJIOB HArpy3ku. OrpaHuyeHus,
npeumylilecTBa, HepoctaTku. [lokazarenu TemioBoit
HKOHOMHUYHOCTHU

[Tpoxoxkaenue mpoBanoB rpaduka Harpy3ku. Metonbl u
CIO0COOBI IPOXOXKACHUS IPOBAJIOB HAarpy3ku. OrpaHuyeHus,
npeumylilecTBa, HepoctaTku. [lokazarenu TemioBoit
HKOHOMHUYHOCTHU

CoBepIlieHCTBOBaHHUE IMMYCKOBBIX CXEM U TEXHOJIOTUHU ITycKa
HHEepro6sI0koB. COBEPIIEHCTBOBAHKE ITYCKOBBIX CXEM H
TEXHOJIOTHH IyCcKa TYpOUH Ha CTaHIIUAX C MONEPEYHBIMU
CBA3SIMU

CoBepIlIeHCTBOBaHHUE MYCKOBBIX CXEM U TEXHOJIOTUHU ITycKa
9HEpro6s0koB. COBEPIIEHCTBOBAHKE ITYCKOBBIX CXEM U
TEXHOJIOTHH IycKa TYpOUH Ha CTaHIIUAX C MONEPEYHBIMU
CBA3SIMU

Bec KM:

15

15

25

30

15

2 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPHATHH  TEKYUIEro

KOHTPOJA

AUCUHUILINHE:
KM-6 KM-6 (Pemenue 3ana4)
KM-7 KM-7 (Pemenue 3ana4)
KM-8 KM-8 (Pemenue 3ana4)
KM-9 KM-9 (Pemenne 3am1a4)
KM-  KM-10 (Pemenue 3amau4)
10

Buja npoMexyTouHOM aTTecTAaNMU — DK3aMEH.

ycneBaeMoCTH

mo

Beca KOHTpOIBHBIX MeponpusITHii, %o

Pasnen nucruninHel Nunexc
KM:

KM-
6

KM-
7

KM-
8

KM-
9

KM-
10

4




| Cpox KM:

11

14

16

PBIHOK 311eKTpOIHEPTUH 1 MOIITHOCTH. OCOOEHHOCTH
AKCIUTyaTaIllii 000pyI0BaHUS B YCIOBUAX paHka. Kpurepun
s dexkruBHOCTH. ONITUMU3ANUS PEKUMOB paboThI. Llenn u
3agaun ontuMuzanuu Ha TOC u B SHEprocucreMe

PBIHOK 351eKTpOIHEPTUN 1 MOIITHOCTH. OCOOCHHOCTH
IKCIUTyaTaluy 000pyIOBaHMs B YCIOBUAX paHka. Kputepuu
3¢ (HEeKTHBHOCTH.

OnTumusanus pe:xuMoB padoTel. Llenn u 3amaun
ontumu3zanuu Ha TOC U B sHEprocucTemMe

Pacnpenenenue narpysku mexay arperaramu TOC. Metozsl
U crocoObl pacnpenenenus. Kpurepuu ontumanbHOTO
pacnpe-neneHus. Beibop coctaBa BKIFOUEHHOTO
reHepupyolIero o0opynoBanus. MeToaoaorus Beioopa.
Kpurepuu

Pacnipenenennie Harpy3ku mexay arperaramu TOC. Meroabl
U CTI0CcOOBI pactipeenenus. Kpurepun onTuMansHOTO
pacrpe-aeaeHusl.

Bo160p cocTaBa BKIIOYEHHOTO F€HEPUPYIOLIETO
ob0opynoBanus. Merogomnorust Beibopa. Kpurepuu

[InanupoBaHue HArpy3Ku. DTanbl U CIIOCOOBI TUTAHUPOBAHMSL.

Ocob6ennoctu skcmtyataiuu [1I'Y B ycroBusIX pbIHKa
EKTPOIHEPIUH U MOIHOCTH U KIMMAaTHYECKUX
0co0eHHOCTeH

[InanupoBaHue Harpy3Kku. DTanbl U CIIOCOOBI TUTAHUPOBAHMSL.

OcoOenHoctu skcrutyaTanuu [1I'Y B ycnoBusx pblHKa
AJIEKTPOIHEPTUU M MOIIHOCTH U KIMMAaTHYECKUX
0COOEHHOCTEMN

BoipaBHuBanue rpagukoB Harpy3ku. MeToibl ¥ criocoObl
BbIpaBHHBaHUA. BbIOOp ONTHUMATIBHBIX PELICHUH.

BoipaBHuBaHue rpagukoB Harpy3ku. MeToibl ¥ criocoObl
BbIpaBHHBaHUA. BbIOOp ONTHMAIBHBIX PELICHUH.

O} PeKTUBHOCTD FKCIITyaTallMi, KOHTPOJIb U TEXHUYECKOE
o0ciy>)kuBaHue 000pyI0BaHMsI B TpoIiecce SKCITyaTalluu

O} PeKTUBHOCTD FKCILTyaTallMU, KOHTPOJIb U TEXHUYECKOE
o0ciy>)kuBaHUe 000pyI0BaHMsI B TpOIecce SKCITyaTalluu

Bec KM:

15

25

25

20

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 U-5nk1  HdemoncTtpupyet | 3HaTh: KM-1 KM-1 (Pemenue 3anau)
CIIOCOOHOCTh y4acTBOBATh B | MPUHIIMIIBI IPUHSATHUS KM-2 KM-2 (Pemenue 3anay)
pa3paboTke U | ONTUMAJIbHBIX PELICHUN KM-3 KM-3 (Pemenue 3ana4)
COBEpIICHCTBOBAHUH CIIOCOOBI TTOBBIIIEHUS KM-4 KM-4 (Pemenue 3a1a4)
000pyI0BaHUA, 3¢ (HEeKTHBHOCTH KM-5 KM-5 (Pemenue 3anay)
ONTHUMU3ALINHI PEKUMOB | TEXHOJOTUUYECKUX CUCTEM KM-6 KM-6 (Pemenue 3anay)
paboThl U TEXHOJOTHYECKUX | MpaBuia 3((HEeKTUBHON KM-7 KM-7 (Pemienue 3ana4)
CHUCTEM 3KCILTyaTaluuu KM-8 KM-8 (Pemenue 3anay)
o0opynoBaHus KM-9 KM-9 (Pemenue 3ana4)

MeTobl pacuera ocHOBHBIX | KM-10 KM-10 (Pemenue 3a1a4)
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 onpenensTs
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
9HEProOIOKOB (HampuMep: Bce OJIOKH pa3rpyKatoTcs OJHOBPEMEHHO, OJIOKH pa3rpyKaroTcs 10
ouepean, IoJI0BHHA OJI0KOB pa3rpyKaeTcs 0JJHOBPEMEHHO, a BTOpas [10JOBUHA OJIOKOB
HAYMHACT Pa3rPy’KaThCs M0 OKOHYAHUH Pa3rpyKEeHHS MEPBBIX OJIOKOB, IIPH TOM BpeMs
pasrpyKeHus: CTAaHLMU OCTaeTCsl Hen3MeHHbIM). [Ipu BeIOOpe unciia oJHOBPEMEHHO
pasrpy)aromuxcst 0JIOKOB HEOOXOAUMO YUUTHIBATh OrPaHHYEHIE HA MAKCUMAIIbHO-
JIOITYCTUMYIO CKOPOCTh pa3rpykeHus s3ueprodnoka. [Ipu pacuere, ans onpeneneHust TOUKU
ONITUMYM, MO>KHO TPEBBIIIATH JOMYCTHMOE 3HAYCHHE MaKCHUMaJIbHON CKOpocTH Ha 1%, HO
IPU 3TOM ONTHUMYM He JIOJKEH MPEBbILATh JOMYCTUMYIO CKOPOCTh U3MEHEHMsI Harpy3ku. Bee
OJIOKH pa3rpyXaroTcs TOIBKO B PETYIMPOBOYHOM Juana3one. [locTponuTs 3aBUCUMOCTh
U3MEHEHHMS 3aTpaT TOIUIMBA 32 LIUKJI «Pa3rpyKEHUE» OT CKOPOCTH U3MEHEHUS Harpy3Ku U
3aJJaHHOTO JTMana30Ha H3MEHEHUS MOIIIHOCTH, a TAK)Ke 3aBUCHMOCTh H3MEHEHUS 3aTpaT
TOIJIMBA HA HECTAI[MOHAPHOCTH MpolLiecca B pexKuMe pasrpyxenus. Onpenenurs onTUMalbHYIO
CKOPOCTB Pas3rpyKeHUsI.
3apnanmnel. 2.
BbI160p onTHMATBHOI CKOPOCTH HATPYKEHUS.
OnpeaenuTs ONTUMAIBHYIO CKOPOCTh HArpYKEHUsI CTAHLIUH, COCTOSIIEH U3 HECKOJIbKUX
HHEpro0JIOKOB IPU YYaCTUU €€ B PEryJIMpOBaHUM rpaduka Harpy3ku (3a1aBaeMoro
IIPETIOAABATEIEM).
C 3TOi1 IeNbI0 paCCMOTPETh HECKOIBKO BAaPHAHTOB 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 IO OKOHYAHUU HArPY>KEHHsI IEPBBIX OJIOKOB, IPU 3TOM BPEMsI HarpyKEeHUS
CTaHIIMU OCTaeTcsl Hen3MeHHBIM). [Tpu BEIOOpE Ymciia OHOBPEMEHHO HarpyKarouuxcst 0JI0KOB
HE00XO0/IMMO YYUTHIBATh OTPaHUYCHHE HA MAaKCUMAIIbHO-IOMYCTUMYIO CKOPOCTh Harpy>KeHUsl.
[TocTpouTh 3aBHCHMOCTH H3MEHEHUS 3aTpaT TOTUTHBA 3a UK «HarpyxeHne» ot ckopocTu
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]Ty COOOM 3Tarbl HArPYKEeHUsI U pa3rpykeHus. OObICHUTH HATNYHE
PacXOKICHUMN.



KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbBIE pe3yabTathl | Borpocsl/3ananus 11 IpoBepKu

00y4eHHS 10 JUCIUIIIHE

3HaTh: CIIOCOOBI MTOBBIIICHUS 1.IlepeuncnuTh c1OCOOBI MOBBIMICHHS

MaHEBPEHHOCTH 000PYIOBaHUS MaHEBPEHHOCTH OCHOBHOTO 00opynoBanust TOC
2.IlepeuncanTh OCHOBHBIE (PAKTOPHI,
OrpaHMYMBAIOIINE MAHEBPEHHOCTh

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoiHenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME U BBIBOJIBI IO PE3YJIbTaTaM aHAIM3a MIPABUIIbHBIE K B 000CHOBAHHUH
HMEIOTCS JIMIIL HE3HAUUTEIbHEIE HETOUHOCTH.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
BBITIOJTHEHBI BCE 3aJ]aHKs U UMEIOTCS HE IPUHLUITHATbHBIE OITHOKN U B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOUYHOCTEH.

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CITM BBITIOJTHEHO Ooitee 2/3 3amanuii 1 B 000CHOBAaHMH UMEIOTCS OIIMOKH HE TPUHIMITAAIBHOTO
Xapakrtepa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-2. KM-2

®opmbl peaausanun: [Iposepka 3aganus

Tun KoHTPOILHOrO MeponpusaTHs: Pemenue 3agau

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIBLHOr0 MeponpusiTus: [[paBUIBLHOCTD BBINOJIHEHUS 3aJaHUs U
000CHOBAHHOCTH aHaIM3a U BHIBOJOB.

Kparkoe conepxxanue 3agaHus:
3aganue 1.3(uactp 1). Paccuntarh n3mMeHeHHe MOIHOCTH U YJEJIBHOIO Pacxo/ia TOIJIMBA Ha
BBIPaOOTKY AJIEKTPUUYECKON SHEPTUH JUIsl SHEProOIoKa (3aJaBaeMOoro MperoaaBaTesieM) Mpu
OTKJIOHEHHUH ITapaMeTpoB Mapa Ha BXo/ie B TypOuHY. McxoaHble naHHbIe 110 3HEPTrOOJIOKY B
HOMMHAJIBHOM PEXXHMME U ITapaMeTpbl OTKJIIOHEHMS 3a/1a€TCs IIPENOAABATENEM BEAYIIIUM
3aHATHA B rpynne. Ha ocHOBaHUY MOJTy4YeHHBIX pe3yJIbTaTOB PACUETOB C/AENaTh BBIBOJIBI C
000CHOBaHMEM M KOMMEHTAPHSIMHU. .
B pacuerax npuHATH CleAyIOIUE TONYIICHUS:
- KOO PHUIHMEHT IPOCCETUPOBAHUS B PETYIUPYIONINX KiarnaHax IpuHATh const b=0,95;
- IOTEPH JABJICHUS B IPOMEKYTOUHOM IapolieperpeBaTesie MpUHSTH 110 ONOPHOMY 6a30BOMY
pEeXHUME, KaK JI0JII0 ITOTEPB.
- Henorpessl B [IBJ] v=20C;
- Henorpessl B [TH/] v =50C;
- KITJI mpoTouHOi1 yacTH TypOMHBI Ha BCEX PEKHUMAX OCTAETCSI HEM3MEHHBIM U PaBHBIM
HOMMHAJILHOMY;




- anekrpomexannueckuit KI1J[ reneparopa const hr=0,98;

- KII/[1 xoTma Bo Beex pexknumax paBeH hK=0,93;

- [I0JIOKEHUE PETYIUPYIOLINX KIIallaHOB CUNTAaTh HEU3MEHHBIM;

- TaBJICHUE B KOHJCHCATOPE MPHUHSITH YCIOBHO IMOCTOSHHBIM (B PEAIbHBIX YCIOBHIX
M3MEHEHHUE Pacxo/ia ¥ 1apaMeTPOB Mapa Ha BXOJE B KOHJEHCATOP MPUBEAET K U3MEHEHHIO
JABJICHUS B HEM IIPU NMPOYUX HEM3MEHHBIX MTapaMeTpax).

3ananmel. 3(yacTp 2). Paccuntars u3MEHEHHE MOITHOCTH U YAEIBHOIO Pacxo/ia TOIUIMBA HA
BBIPA0OTKY AJIEKTPUYECKOM SHEPTUU 71l SDHEProOIIoKa (3aaBaeMoro npenojaBaresieM) npu
OTKJIOHEHUH MapaMeTPOB B KOHJEHcAaTOpe TypOuHbl. MicxonHbie JaHHBIE TI0 SHEPTOOIOKY B
HOMMHAJILHOM PEXXHUME U ITapaMeTpbl OTKIIOHEHHSI 33/1a€TCs TIPEIo1aBaTeieM Be1yIUM
3aHsTHs B rpynne. Ha ocHOBaHUU NOJyYEHHBIX PE3yJIbTaTOB PACUETOB CAEIATh BBIBOJBI C
000CHOBaHHEM U KOMMEHTAPHUSIMHU. .

B pacuerax npuHATH CIEAYIOLIUE TOMYLICHUS:

- K03 PULIMEHT ApOCCEeTUPOBAHUS B PETYIUPYIOLIUX KlallaHaX MPUHATH const b=0,95;

- IOTEPH JaBJICHUS B IPOMEKYTOUHOM IapoIeperpeBareie MpuHATh 10 ONOPHOMY 0a30BOMY
peXHUMe, KaK JIOJ0 MOTepPb.

- Henorpessl B [IBJ] v=20C;

- Heporpesbl B [IH] v =50C;

- KITJI mpoTouHOi yacTu TypOMHBI Ha BCEX PEKUMAX OCTAETCS] HEU3MEHHBIM U PaBHBIM
HOMHMHAJILHOMY;

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

- KII/I xoTia Bo Beex pexkumax paBeH hK=0,93;

- [I0JIOKEHUE PETYIUPYIOLIUX KIIallaHOB CUNTATh HEU3MEHHBIM;

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anaHupOBaHHbIE PE3yJbTaThl 00Y4YEHHUS
110 JUCUUIUINHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: METOJbl pacyeTa  OCHOBHBIX
IPOILIECCOB AKCILTyaTalil 00OpYAOBaHUS
B PA3JIMYHBIX peKUMax

1.Kak u3MeHuTCs MOUIHOCTh TypOoarperara npu
HEM3MEHHOM pacxo/ie apa Ha TypOHHY, eClln
TeMneparypa napa nouusuiach Ha 100C

3HaTh: IpaBuIIa s dexTuBHON
HKCIUTyaTali 000py10BaHUs

1.Ilepeuncnuth OCHOBHBIE TPEOOBAHHUS U IIPaBUIIA
ONTUMAIbHOM DKCIUTYyaTallhH.

OnucaHue MKaJbI OLleHUBAHUS:

Oyenxa: 5 («OTIIMYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000OCHOBAHUH
MMEIOTCS JIMIITh He3HAUNTEIbHEIC HETOYHOCTH.

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
BBHITIOJTHEHBI BCE 3aJaHMsI U UMEIOTCS HE TPUHIMITHAIBHBIE OITHOKH U B 000CHOBAHUH UMEIOTCS
rpyOBIX HETOYHOCTEH.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHka "yJ0oBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM BBITMIOJHEHO Oosee 2/3 3amannii 1 B 000CHOBAaHUM UMEIOTCS OIMUOKH HE MPUHITUITHAIBHOTO
XapaxkTepa

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

KM-3. KM-3

®opmbl peaymzanuu: IIposepka 3aganus

Tun KOHTPOJBLHOr0 Meponpusitusi: Pemenue 3anau

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIBHOIO0 MeponpuATHs: [[paBUIBHOCTE BBINIOJIHEHUS 3aJaHUs U
000CHOBAHHOCTH aHAJIN3a U BHIBOJIOB.

KpaTkoe cogep:kanune 3a1aHus:
3ananmue 1.4 (vactbl)./lns sueprodioka K-300-240 onpenenuTs MOIIHOCTE TYPOHHBI IIPU
paboTe B HOPMAIIEHOM PEXUME IKCIUTYaTaIUH, UCIIONb3Yys B KAUECTBE HCXOAHBIX JTAHHBIX
3aBojickue nokaszarenu. [loctpouts mporece pacmupenus napa h-sauarpamm, onpeaeanThb
NIOKa3aTeNH TETIOBOH SKOHOMUYHOCTH.
3ananuel. 4 (vactb2). st sueprodmoka K-300-240 onpenenuth N3MECHEHHE MOIIHOCTH
TYpOHHBI, U IOCTPOUTH MPOLIECC pacupenus napa B h-s nuarpamme, npu otkirodeHnn [IB/I.
OnpenenuTs N3MEHEHHE PACXO/a TOIIMBA HA KOTEJ, PACCUNUTATh YIEIbHBIA PacXo/] TOTINBA
Ha MOJTYYEHHYIO JIOMOJHUTEIBHYIO MOIIHOCTD Ipu oTKioyeHuu [1B]] sneprodioka.
KomungectBo otximroyaemsix 1IB/] u apyrue ucxoansie JaHHbIE 3a4aK0TCS IPENIOIABATEIIEM
BEYILIMM 3aHSTHUS B TPYTIIE.

3amanme 1.5

Jist 3agannoro BapuanTa (cM. Tabi.1) onpenenuTh TeIIOBYIO Harpy3Ky TYpOUHBI, U
napameTpsl B 0TOOpE.

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

2.0npenenuTs TEMIepaTypy ceteBoit Bojibl 3a CII-2 B 3aBUCHMOCTH OT pexxuMa paboThl U
JaBJIeHHEe B 0TOOpE.

3.0mnpenenuTs yAeabHbIA pacxo/1 TOIUIMBA Ha OTIYCK 3JEKTPOIHEPTHH U TEIUIa OTITYCKaeMOro
U3 0TOOPOB TYpPOUHBI.

OOBSICHUTDH XapaKTep MOTYYEHHBIX 3aBUCUMOCTEH.

HcxonHble JaHHBIE:

Jl1s pacueToB MCNIONb30BaTh SHEPrETUUECKHE XapaKTEPUCTUKU TYPOUHBI.

Jiis Bcex pexMMOB pabOThl IPUHATH HEJIOTPEB B CETEBBIX MO0TPEBATENSAX IPUHSATH B
COOTBETCTBHUHU C TEIJIOBOM Harpy3koil 0TOOpOB, a MOTEPHU JAaBJIECHUS B MTOJABOASIINX
TpybonpoBogax DP cM. BapuaHThl 3a1aHuil. MakcUMaabHO-I0MYCTUMOE JaBJI€HUE B BEPXHEM
otonutenbHOM 0TOOpe npuHaTh PT=0,25MIla, munumansnoe P=0,06MIIa.

3aganue 1.5 (yactp2). Mcnonb3ys nCXOHbIE JAHHBIE U PE3YJbTaThl pacueTa 3a1anus 1.5
(vacTbl), ONpeneNuTh, KaK U3MEHATCS MIOKa3aTeNId PabOThl CTAHLIUY B 1I€JIOM, €CJIH YacTh
Harpyska otoopoB TypOunsl iepemaercs Ha [IBK, B mporecce pa3rpyxeHust 10 MUHUMAIbHOM
Harpy3ku 1o npousBoautenbHocTH kotaa. Koren tuna TTME-464, nponssoaurensHocTs 500
T/4. MuHuManbHas Harpy3ka korenbHoro arperara 40% ot Duowm, unu 2001/4. Onpenenuthb
CyMMapHbI€ 3aTpaThl TOILJIMBA, B PEXKUME C Pa3TpyKEHUEM U Iepeaadeii TEIIOBOW HAarpy3Ky Ha
[1BK.

Onpenenuth pacxo[ TOIIUBA NpH nepenade Harpy3ku Ha [IBK Ha otnmyck Temuia u BEIpaboTKy
AIIEKTPOIHEPTUHU, TIPU ATOM YJIEIbHBIA PAaCXO]] TOIUIMBA HA OTIYCK TEIUIa OCTAETCs
MOCTOSIHHBIM (/17151 y10OCTBa OLIEHKH ), BCSI pa3HUIIA B PACXOAaxX TOILUIMBA 110 CPAaBHEHHUIO C
MCXOJHBIM BapUAHTOM MEPEHOCATCS Ha 3JIEKTPOIHEPTHUIO.

CraenaTh BBIBOJIBI IO PE3yJIbTaTaM BHIIOIHEHUS paboThl 1.5. [IpoBectn aHamm3 u3MeHeHuUs
nokasaresei paboThl CTAHIIMU U CAENATh BBIBOBI.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoBaHHBIC pe3yNbTaThl 00y4YeHus o | Bompocsl/3aganus 1uis npoBepKu
JUCLUIIIINHE

3HaTh:  METOJABl  pacdyeTa  OCHOBHBIX 1.Kak paccunTarh H3MEHEHNE MOLIHOCTH
MPOLIECCOB AKCIUTyaTalluu O0OpYyIOBaHUS B KOHJICHCALIMOHHON TYpOUHBI MPU yXyIICHUH
Pa3IMYHBIX PEKUMAaX BaKyyMa B TYpOHHE.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME U BBIBOIBI IO PE3YJIbTaTaM aHaJIM3a MPaBUIIbHBIC H B 000CHOBAHHH
HMMEIOTCS JIMIIb HE3HAYMTEIbHBIC HETOYHOCTH.

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHkKa "Xopouo" BEICTaBISAETCS €U
BBITIOJIHEHBI BCE 33/IaHKS M UMEIOTCS HE MPUHIIUITAAIBHBIE OIIMOKA U B 000CHOBAHUH UMEIOTCS
rpyObIX HETOUYHOCTEH.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIU BBINIOJTHEHO Ooiee 2/3 3amaHuii U B 000CHOBAaHMH UMEIOTCS OIIMOKH HE TPUHIMITAAIBHOTO
Xapakrepa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISECTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-4. KM-4

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpusTHs: Pemenue 3agau

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 MeponpusiTusi: [IpaBUIBLHOCTH BBINOJIHEHUS 3aJjaHUS U
000CHOBaHHOCTH aHaJN3a U BBIBOJIOB.

Kparkoe cogepxxanue 3a1aHusi:
3ananme 1.6. [{nsa rpaduka Harpy3Ku (3a1aBaeMOro npernojaBareieM) ONpeaeuTh 3aTpaThl
YCIIOBHOT'O TOIUIMBA Ha MPOXO0XKAeHUE MpoBaia Harpy3ku TOC B 3aBUCUMOCTHU OT IITYyOHHBI
pasrpyKeHus U NPOAOKATEIBHOCTHU MPOBaia Harpy3ku. MicxoqHble JaHHbIE 3a1a10TCA
npernoaaBaTesieM BeAYIIUM 3aHsITHSI B TPYIIIIE.
[Tpu BBIONTHEHNM 33JJaHUS PacyeTa YUeCTh CIEAYIOIINE PEXUMbI paboThl 000PY10BaHUS:
1. Bce Omoku pa3rpyx)arTcsi paBHOMEPHO.
2. Y4ecTb JONOJHUTEIbHBIE 3aTPATHI YCIOBHOTO TOILIMBA, CBSI3aHHBIE C HECTALIMOHAPHOCTHIO
Ipolecca Ha dTarnax Harpy>XeHus U pa3rpyKeHHUs.
Pacuers! npoBecT 111 3 BapMaHTOB IPOAOHKUTEIBHOCTH IIPOBAa.
Ha ocHoBaHuM pacueToB NOCTPOUTH 3aBUCUMOCTh U3MeHeHUsl Bet nepem =f(tnepem) ans
CTaHIIMH B LIEJIOM.
OTnenpHO pacCMOTPETh PacXo/Ibl TOIUIMBA HA JTale pa3rpyKeHUs U Harpy>KeHusi, C yueToM
HECTAIMOHAPHOCTH Tpoliecca U ero crabunuzanuu. Caenatb BIBOJ 00 M3MEHEHHUH 3aTpaT
TOTIMBA OT BJIMSIHUS HECTAIIMOHAPHBIX MTPOLIECCOB U MPUUMHAX UX BbI3bIBatouX. Crenarb

12




BBIBOJbI, OGB}ICH}IIOH_II/IG MOJIYYCHHBIC 3aBUCUMOCTU C TOYKHU 3pCHUA TCPMOJUHAMUKHA U
(U3UKH TTPOIIECCOB

3apanue 1.7.

st rpaduka Harpy3ku (3a1aHHOTO B 33aHUU 3) ONPEACIUTh 3aTPAThl YCIOBHOTO TOIUIMBA HA
poxXoxaeHue mpoajna Harpy3ku TOC myTeM ocTaHOBa OINPEIeICHHOIO YKciia OJI0KOB, B
3aBUCHMOCTH OT TJTyOWHBI IIPOBaJia HArpy3Ku. MICXOMHbIE TaHHBIC UCTIONB3YIOTCS U3 3aaHus 3.
[Tpu BBIOTHEHUH 33JaHUS pacueTa Y4ecTh CIeAYIOUIUE PEeXKUMbI paOOThI 000y IOBaHMUS:

1 Pasrpy»xkarorcst TOIbKO OJIOKH, IEPEBOIMMBIC B PEKUM OCTaHOBA. OcTanbHbIC OJIOKU
paboTaroT ¢ HOMUHAJIBHOM Harpy3koi. Bce octaHaBiInBaemMblie OJIOKU Pa3rpyk aroTcs U
HATrpYy>Kal0TCs PABHOMEPHO U OJTHOBPEMEHHO B COOTBETCTBHH C Tpa)KOM Harpy3KHu.

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

Pacuersl mpoBecTH 1s1 3 BapUaHTOB MPOJAOJKUTEIBHOCTH MPOBAJIA.

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

3amanme 1.8.

s rpaduka Harpy3ku (3ajaHue 3) ONMpeesuTh 3aTpaThl YCIOBHOTO TOTUIMBA Ha
IPOXOKAcHUE ITpoBasa Harpy3ku TOC myrem nepeBoga B MOTOPHBIN PEKUM ONPEAEIEHHOTO
yricia OJIOKOB, B 3aBUCUMOCTH OT IITyOWHBI Pa3TPpyKEHHUS U MPOJODKUTEIILHOCTH TIPOBaja
Harpy3ku. VcxonHble TaHHBIE NCIIOJIB3YIOTCS U3 3aJaHus 3.

[Tpu BBITOTHEHNH 33JaHUS PACcUYeTa YIECTh CIEAYIOIINE PEKUMBI paboThl 000PYIOBaHHS:

1. Parpyxarorcs TOIbKO OJIOKH, IEPEBOMMBIE B MOTOPHBIN pexxuM. OcTasibHble OJIOKU
paboTaroT ¢ HOMUHAIBHOM Harpy3koil. Bce nepeBoumMbie B MOTOPHBIN pexuM OJI0KU
pasrpyXkarTcs U Harpy’>KaroTCsl pPABHOMEPHO U OJTHOBPEMEHHO B COOTBETCTBUU C rpahuKkoM
Harpys3Ku.

2. Y4ecTb JONOJIHUTEIBHBIE 3aTPAThI YCIOBHOTO TOIUIMBA, CBS3aHHBIE C HECTALIMOHAPHOCTHIO
Ipolecca Ha Tanax Harpy>KeHusl U pa3rpyKeHHUs.

Pacuersl mpoBecTH U1s1 3 BapUaHTOB MPOJOJIKUTEIBHOCTH IIPOBAJIA.

Ha ocHoBaHuu pacyeToB MOCTPOUTH 3aBUCUMOCTh U3MeHeHus Bet nepem =f(AN) nns cranuun
B LIEJIOM.

Ha ocnoBanuu pe3ynbTaToB pacyera 3aganus 3,4,5 onpeaeuTb 30Hbl ONTUMATBLHOTO
MCIIOJIb30BaHUs KaXKIO0r0 U3 PEXKUMOB.

3ananme 1.9 (yacrtsl).

st runoTeTnyeckon TeropUKauOHHON TYpOUHBI, PACCUNTATD IEKTPUIECKYIO MOIITHOCTD U
yIETbHBIA PAacX0/I0B TOIIMBA HA BBHIPAOOTKY AJIEKTPUUYECKON MOIIHOCTH TypOUHBI IIPH
HOPMaJILHOM PE&XHME Ha TeTIOBOM NOoTpeOaeHuu. TemnoBas Harpy3Ka U mapameTphl OTITycKa
TeIUIa 3aJar0TCs IPENogaBaTeiieM BEAYIIUM 3aHATHS B TPYIIIIE.

IIpu npoBeeHNU pacyeTOB y4€eCTh, UYTO:

-JIaBJICHHE B BEPXHEM OTOMUTEIHLHOM 0TOOpE HE TOJIKHO MpeBbimaTh Pcn2=0,25MIla, a B
amwkaeM Pcr1=0,2MTI1a.

-MaKCUMaJIbHAas TEIJIOBAasi HAarpy3Ka CETEBbIX MOJI0IPEBATEIIEH HE TOJKHA MTPEBBIILIATH
Q1=203,5MBT.

[Tpu npeBbIlIEeHUN 1aBIEHUS B OJJHOM U3 OTOOPOB MIPOUCXOAUT OTPaHUYEHHUE JO0TH 0OBOTUMOM
BOJIBI. B 9TOM Ccitydae onpenenuTs MakKCUMaJIbHO BO3MOYKHYIO JOJTI0 00BO/Ia U pacyeT
npoBecTH A Hee. Eciu cymmapHas TerioBast Harpy3ka npesbimaer QT=203,5MBrT, To
MPUHSATH Ul pacyeTa, uTo QT oT60poB paBHa 203,5MBT, a ocTanbHOE MOKPHIBAIOT MUKOBHIE
MCTOYHUKU. VICXOHBIE TaHHBIE IS pacueTa 3aJat0TCs MPENoaBaTesieM BEIYIUM 3aHATHS B

rpyIe.
3ananue 1.9 (yacth 2).
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JI1 TUTIOTETUYECKOM TeTTO(PUKAIIMOHHOM TypOUHBI 3aJaHus YacTh |, paccunuTaTh
JIEKTPUUECKYIO MOIIIHOCTh M YEIbHBIM PacX0J0B TOIJIMBA HA BBIPAOOTKY JIEKTPUUECKOI
MOITHOCTH TypOUHBI IPU PabOTE HA TEIJIOBOM MOTPEOICHUH ¢ YacTUYHBIM 00Boz0oM TICT .
TennoBas Harpy3ka u nmapaMmeTpbl OTIIyCKa Teljla B COOTBETCTBUU € 3agaHueM 1.9. (yactbl), HO
JUISL CHFDKEHHSI MOIITHOCTH TIPH COXPAHEHUH OTITYCKa TEeIUIa, UCIIOIB3YeTCsl O0BOJI 4acTh
CETEBOM BOBI IOMUMO T'PYIIIBI IOAOrpeBaTeeii cereBo Boabl. IIpu 3ToM oTIyck Temia ot
CETEBBIX IMOJOTPEBATENIEN OCTACTCS HEU3MEHHBIM 3a CUET HarpeBa CEeTeBOU BOJIbI IIPOXOIAILIEH
yepe3 CII 1o Gosee BEICOKOH TeMIepaTypbl, Tak 4TO [10CJIE€ CMELIEHUs IOTOKOB QT ocTaercs
paBHOM €€ 3HaYEHMIO NP IIOJHOM pacxojie ceTeBoil Bojsl uepe3 CII.

CpaBHUTB pe3yibTaThl OJTYy4YEHHBIE B 4acTU | 1 2. BBINOIHUTB aHAIU3 U CLIEIaTh BBIBOJBI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3ariaHupoBaHHBIE pe3yJbTaThl 00y4eHus | Bompockl/3aganust st mpoBEpKU

10 IMCIMIUINHE

3HaTh: IIpaBuJIa s hexTUBHON 1.Ilepeuncanth ciocoObl F3PPEKTHBHOTO
9KCILTyaTalui 000pyAOBaHHUS IPOXO0XK/ICHHS IPOBAJIa HATPY3KH

3HaTh: CIIOCOOBI TIOBBIIIICHHSI 1.IlepeuncauTh TPUHIUITBI IPUHSTHS PELICHUS C
3P PEKTUBHOCTH TEXHOJIOTUYECKUX CHCTEM TOYKH 3PEHHUS TEIUIOBOH SKOHOMUYHOCTH

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000OCHOBAaHUH
HMEIOTC JIMIIL HE3HAYUTEIbHbBIE HETOUHOCTH.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
BBHITIOJTHEHBI BCE 3aJ]aHHs K UMEIOTCS HE IPUHIUITHATbHBIE OITHOKN U B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOYHOCTEH.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
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 IPUHLUITHAIBHOTO
Xapakrepa.

Oyenka: 2 («<HEYJTOBICTBOPUTEIHLHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. KM-5

®opmbl peaausanun: [IpoBepka 3aganus

Tun koHTpoBLHOr0 Meponpusitus: Pemenue 3a1a4y

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHs KOHTPOJIbHOI0 MeponpuATUs: [IpaBUIBHOCTH BBIOJHEHUS 33/1aHUS U
000CHOBAHHOCTH aHaIN3a U BHIBOOB.

Kpartkoe cogepixkanue 3a1aHusi:
3ananue 10 (yactnl).
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Jnis 3aaHHOTO SHEProbI0Ka ONpEACTUTh BpeMs ITyCKa U 3aTpaThl TOIUIMBA Ha MTYCK B
COOTBETCTBUHU C HOPMATUBHBIMH XapPaKTEPUCTUKAMH M UCXOJIHBIM TEIIJIOBBIM COCTOSTHUEM
sHeprobiioka. McxoaHble JaHHBIC 3a/1a€T MPENoaaBaTelb BEAYIIUN 3aHITHS B TPYIIIIE.
3apanue 10 (yactnl).

Jlyist 3a1aHHOTO B yacTH 1 3HEproOJioka BHECTH U3MEHEHHS B ITYCKOBYIO CXeMY SHEPro0JioKa B
COOTBETCTBHUH C 3aJjaHueM IpenoaaBarelisa. OnpeaenuTh I3MEHEHHE BPEMEHH ITyCKa U 3aTPaThl
TOIUIMBA Ha MYCK MO0 MOJEPHU3UPOBAHHOM CXEME.

CpaBHHTH pe3yIbTaThl MOJyYCHHBIE B YacTH | 1 2. BBIMOTHUTE aHANINU3 U ClIeTIaTh BHIBOJIBI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anyaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus a1 NpoBepKu

00y4YeHHMsI 10 JUCLUIUIMHE

3HaTh: CIIOCOOBI MIOBBIICHUSA 1.Ilepeuncnure cnocoObl COBEPIIEHCTBOBAHUS

3¢ (eKTUBHOCTH TEXHOJIOITMYECKHUX TEXHOJIOTUH ITyCKa SHEProdJIoKa U MyCKOBBIX CXEM

CUCTEM 2.HazoBuTe npenmyniecTBa AByx0aiacHbIX
ITYCKOBBIX CXEM M HEJJOCTATKH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIC U B 000OCHOBAaHUH
HMEIOTC JIMIIL HE3HAYUTEIbHBIE HETOUHOCTH.

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
BBITIOJTHEHBI BCE 3aJJaHKs K UMEIOTCS HE IPUHLUITUAIbHBIE OITUOKN U B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOYHOCTEH.

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIN BBINIOJHEHO Oosee 2/3 3a1anuii 1 B 000CHOBAaHMHU UMEIOTCS OIIMOKH HE IPUHLUITUAIBHOTO
Xapakrepa.

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

2 cemecTp
KM-6. KM-6

®opmbl peaymzanun: [Iposepka 3aganus

Tun KOHTPOILHOIO MeponpusaTHs: Pemenue 3anaq

Bec koHTpOBbHOrO Meponpustusi B BPC: 15

IIpoueaypa npoBeneHusi KOHTPOJIBHOI0 MeponpusaTHs: [[paBMIIBHOCTE BBINIOJIHEHUS 3aaHUS U
000CHOBaHHOCTH aHaJN3a U BBIBOJIOB.

Kparkoe cogep:kanue 3a1aHuA:
3ananmue 2.1
st cranmuu ¢ sHEprob6iokaMu (3a1aeT mpenoaBarens), padoTatomeit Ha OPOM,
OTIPEICNIUThH ONTUMABHBIE YCIOBHS MIPOXOKISHUS MPOBaAJIa HATPY3KU cTaHIue. OnpenenuThb
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BEJIMYUHY BO3MOXXHOM MUHUMAJIBHOW Harpy3ku N MHH, IPU IPOXOXKIAEHUHU IPOBAJIA HATPY3KH,
C y4€TOM MUHUMAJILHON Harpy3ku KoTia. OnpeaenuTh peryJIupoBOYHBIN ramna3oH 0J10Ka 1
CTaHIMH B 1ejoM. [Ipu mpoxokaeHnn mpoBaja Bce OJO0KH pa3rpyXarTcsi paBHOMEPHO 10
MHUHHUMAJIbHOW Harpy3ku. PaccMOTpeTh Takke BapHaHT, UTO BCE OJIOKHM HE pa3rpyxaroTcs, a
Harpy3Ka ocTaeTcsi HOMUHaJIbHOU. ONpeaeuTh ¢ TOYKU 3pEHHS] SKOHOMUYECKON

3¢ PeKTUBHOCTH 11eTIeCO000pPa3HOCTh PAOOTH HA MUHUMAIBHOW HArpy3Ke CTAaHIINH K
HOMHHAJILHOU, TIpH paboTe CTaHIIMK aBTOHOMHO. VIcXOIHbIE TaHHBIC 3a/1a€T MPEIo1aBaTeb.
st momydeHus mokazaresieid TemIOBOM 3 KOHOMUYHOCTH HUCIIOJb30BaTh SHEPreTUUECKUE
XapaKTEepUCTHKH TypOoarperara.

3aganue 2.2

Jlyist ctaHIuy, pacCUMTaHHOU B 3a1aHuu 21, onleHuTh 3 (PeKTUBHOCTH onpeaeneHuss N MUH
CTaHIIMU, TIPH paboTe €€ B cocTaBe komnaHuu. CymMMapHasi MOIIIHOCTh arperaToB KOMITaHHH,
HAXOJSAIIUXCS B paboTe (MOMUMO CTaHIIMM), 33/1a€TCs TIPEToIaBaTeieM. XapakTep U3MCHCHHUS
LIEHbI HA PBIHKE B 30HE LICHOIPUHUMAHMS, B 3aBUCUMOCTH OT U3MEHEHUS Harpy3KH CTaHIIUKU U
BIIMSIHUSL €€ B CHCTEME 3aJ]aeTCsl IIpernojiaparesieM Ha ocHoBaHUU JaHHBIX ATC.

3ananmue 2.3 a. TerutoBas 3JeKTpUYECKasi CTAHIUS HIMEET B CBOeM cocTaBe TypOuHsl T-110-
130. Onpenenuts ONTUMAIBHOE 3Ha4eHNE PMUH, IpU POX0KI€HUN HOYHOTO ITpOBajia
Harpy3ku. PaccMOTpeTs citydan HHTETpaJIbHOW 1TOAAa4 3asiBKM Ha PMuH, ¢ yueTom TpeHaa
W3MEHEHUS TEIUIOBOM Harpy3KH CTaHLIMU B TEUEHUE CYTOK. I3MEHEHME TEII0BOM Harpy3Ku
3a/1a€T MPENOJaBaTENb.

PMuH craHumuu omnpenensercs CyMMOl MUHMMAaJIbHBIX MOILITHOCTEH arperaTtos, paboTaromuX
0 TETIOBOMY TpaduKy Harpy3ku. TerioByr0 Harpy3Ky CTaHIIMU MEXIY arperaraMu
IIPOU3BOIUTH paBHOMEPHO. [lapameTpsl oTIycka ceTeBoi BOJbl IPUHUMATD 110
TEMIIepaTypHOMY IrpaduKy TEIJIOCETH B COOTBETCTBUH C TEMIIEPATYPOi HAPY>KHOTO BO3AYXa.
ITpu nopaue Maketa ¢ ypoBHAMU P MUH, IpH UCIIOJIB30BAHUH UHTETPAJIBHBIX XapaKTEPUCTUK,
B IPOLECCE IKCILTyaTaIlMH JIOMyCKaeTCs OTKJIOHeHne PMUH cTanuuu He 6oJee, yeM (+ uiu -)
1%NycrT .

Henonyctumo oTkiIoHEHHE 3a MpeAesnbl 3TOro quana3zoHa. [ljis KoMneHcau, MOXXeT ObITh
UCIOJIb30BaH PEXXHUM PabOThI C YACTUYHBIM KOHJICHCAITMOHHBIM IPOITYCKOM Mapa B
KOH/JICHCATOp WJIM NIepelauy 4acTH TeIUIoBOM Harpy3ku Ha [IBK.

ITpu oTknoHeHuu Beiie 1%NycCT, BcA JONOIHUTENbHAS 3JIEKTPOIHEPTUS IIPOAAETCS 11O
MUHUMaNbHOH 1eHe. [Ipu cHmkeHnn Huxe, mTpadyeTcst Kak He MpeAoCTaBIeHHE MOIIIHOCTH,
IUTIOC TTOKYIIKA 3JIEKTPO3HEPTUH Ha OaTaHCUPYIOIIEM PhIHKE [10 MAaKCUMAJIbHOM LIeHe.

3aganue 2.3.0. [l BapuanTa 3aganus 2.3.a. PaccMOTpeTh 0o4acoByro oJavy 3asBKH.
WcxonHple JaHHBIC UCTIONB3YIOTCS U3 3a1a4u 2.3.a.
CpaBHUTH NOJyYEHHBIE JAHHBIE U CAEJIAaTh BBIBOJBI U KOMMEHTApHH.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHBIC PE3YyIbTAThI BOHpOCBI/ 3alaHus IJid IIPOBECPKU
06y‘-IeHI/I$I 110 JUCHHUITIINHE
3HaTh: MPUHIUITBI NIPUHATHA l.Hepe‘-II/ICJ'II/ITC NPUHOUIIBI TPUHATHA PCHICHUA ITPU

ONTUMAJIbHBIX PEIICHUI

pabotre TOC wa OPOM

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME M BBIBOJIBI ITO PE3YJIbTaTaM aHAJIN3a MPaBWIIbHBIC H B 000CHOBAHHUH
UMEIOTCS JIUIIb HE3HAYUTEIbHbIE HETOYHOCTH.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evblnoineHus 3Hanus: OLeHKa "X0opouio" BEICTaBIsSETCS €CIU
BBITIOJTHEHBI BCE 3aJJaHKs U UMEIOTCS HE IPUHLUITHAIbHbIE OUTMOKN U B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOYHOCTEH

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CIIM BBINIOJTHEHO Ooiee 2/3 3amanuii 1 B 000CHOBAaHUH UMEIOTCS OIIMOKH HE MPUHIMITAAIBHOTO
Xapakrepa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO'" BBICTABIISICTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-7. KM-7

®opmbl peanu3anuu: [[poepka 3aganust

Tun KOHTPOJIBLHOTO MeponpusTus: Pemenue 3amau

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHUs1 KOHTPOJIbHOTO MeponpusATHs: [[paBIIbHOCTD BBITIOJIHEHUS 3aJaHUS U
000CHOBAaHHOCTH aHAaJIN3a U BHIBOJIOB.

Kparkoe conepkanue 3aiaHus:
3aganue 2.4. Ha craHiiuu ycTaHOBIIEHO 2 3HEPro06JI0Ka (TUIl ¥ MOLTHOCTH YHEPTOOIOKOB
3a/1a€T MPenoaaBaTelib). XapaKTePUCTUKH YICIbHBIX PACXOOB TOILJIUBA JIsl KAXKI0TO
sHepro0JIoKa 3a/1aeT IpernoaaBareb. Paccuntarh onTUMaNIbHYIO 3arpy3Ky OJIOKOB MpHU
MIPOXO0KICHUH MpoBaja Harpy3ku. CUuTarh, 4To OJOKM HE OCTAHABIMBAIOTCS, a Pa3rpyKarTCs
B IIpeJieax peryaIupoBOYHOrO Auana3oHa. MUHUMaIbHas Tonmyctumas Harpyska 6ioka — 30 %
OT HOMHUHAJILHOM MOIITHOCTH.
. OmpenenuTh ONTUMAILHOE paclpeielieHne Harpy3Ku MeXy SHEprodIokamMu mpu
MPOXO’KICHUH ITPOBajia Harpy3KH C TOYKHU 3pEHHUS] MUHHUMU3AIMHU 3aTpaT YCIOBHOTO TOTUIMBA.
PaccmoTpeTh Bce BO3MOYKHBIE COUETaHHS HATPY3KU OJIOKOB B JAHHOM TOUKe ¢ ImaroM 5 uiu 10
MBT.

3aganue 2.5. J{ns ycnoBuii 3a1anus 2.4 NpoBECTH OIIEHKY ONTHUMAaJIbHOTO paclpeesIeHUs
Harpy3KkM ¢ TOUKH 3pEHHs TOJTyYSHHsI Map>KUHAJIBHOTO J0X0/1a CTAHLUH, C Y4E€TOM CTOUMOCTH
TOIIMBA U IIEHBI Ha 3JIEKTPOIHEPTHIO.

HcxonHble JaHHBIE IO TEMJIOTBOPHOMU II€HE TOIUIMBA U CTOMMOCTH, a TaKXKe LIEHY
anexTposneprun Ha PCB 3amaeT npenogaBatens.

[IpoBecTn aHanu3 pe3yabTaToB pacdyeToB 3aganuil 2.4 u 2.5. Cnenatb BBIBOJBI U
KOMMEHTapuH.

3ananme 2.6.(vactb 1) /I 3ananHoro Bapuanra cocrasa odopynosanust TOLI. paboratomieii B
YCIIOBHSX PhIHKA PACCUNTATh M3MEHEHHUE JJIEKTPHUSCKON MomHOCTH Typounsr T-110/120-130
npu paboTe Mo TEeIUIOBOMY rpaduKy U pU paboTe ¢ MAaKCUMAaIbHOM AJIEKTPUUYECKON
MOMIHOCTHIO (mpuanMaeMm, Nmax=110MBrT). Jlns pacdyeToB yaAeIbHBIX PacX010B
UCIIOJIb30BaTh JHEPreTUYECKHE XapaKTEePUCTUKU TYpOUHBI.

Onpenenutbh U3MEHEHHE YJENbHBIX PACXO0B TOIUIMBA HA BBIPAOOTKY 3JIEKTPOIHEPTUH, IPU
paboTe 1o TermIoBoOMyY TpaguKy, U MpU paboTe MO IEKTPUIECKOMY U U3MEHEHHUE YIEIbHOTO
pacxo/ia Ha OTITYCK TeIla OTOMPaeMoro u3 oT00poB TypOuHbL. OnpeneauTb Map>KMHAIbHBIH
JIOXOJ1 CTAHIIMM B YKA3aHHBIX PEXKUMAX C yU€TOM CTOMMOCTH TOILJIMBA U CTOMMOCTH

SIIEKTPOSHEPTUH.
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3ananmue 2.6.(4actsb 2) [{ns ycnosuii 3amanus 2.6 (4aCTh) pacCUYUTaTh BOBMOXKHOCTh
yBeNu4eHUs (YMEHBUICHHUS) YUCIa paboTaromux arperatoB. OnpeneanTb onTUMalIbHOE YHCIIO
BKJIIOYEHHBIX arperaTtoB U LeJ1eco00pa3HOCTh pabOThI UX 10 3JIEKTPUIECKOMY I'papuKy ¢

MaKCHMaJIbHON Harpy3KOu.

HpOBeCTI/I AaHaJIMU3 IIOJYUYCHHBIX B 3aJaHUN 2.6 PE3YIbTATOB, OIIPEACIIUTE OIITUMAIBHOC YHCJIIO
BKJIFOYCHHBIX arperaTosB. HpOKOMMCHTHpOBaTB MMOJTY4YCHHBIC PC3YJIbTAThI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arnaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aianus s IpOBEPKU
00y4eHUs IO TUCHUILINHE
3HaTh:  MPUHLMIBI  [PUHATHS 1.Yro sBisieTcs KpuTepreM ONTUMAILHOTO

ONTUMAJIbHBIX PEILICHUM

pacnpezesieHus: Harpy3Ku B IPeJeNax CTaHIUH.

YMeTh: onpeaensaTh ONTUMaIbHBII
COCTaB M  PEXHUMBI  pabOTHI
TEeHEPUPYIOLIET0 O0OpYAOBaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX
METOJIOB pacyeTa

1.Mcnionb3ys SHEPreTUYECKYI0 XapaKTEPUCTUKY
typboarperata T-110, onpenenuts 1enecooOpa3HOCTh
€ro J03arpy3KH Mo 3JEKTPUYECKON MOIIHOCTH A0
HOMHHAJIbHOM B KOHJICHCAlMOHHOM pexxume. Eciin B
HACTOALIMN MOMEHT TypOoarperar paboTaer mo

TEIIOBOMY I'paduKy ¢ TeTuIoBoM Harpy3koi 100Ikan/4 u
JaBjieHueM mapa B BepxHem oroope 0,1MIIa. Ilena
ycnoBHOro TorumBa S000py6/TyT. [leHa anexkTposHepruu
1300py6/MBT.

2.0npenenuTh 1eecoo0pa3sHocTs BKItoueHus Ha TOC
ele ogHoro 6;10ka MoirHocteio 300MBT, ecau nena
torumBa 4000py6/TyT. L{eHa 31eKTpOIHEPTruU B HOYHBIC
yacel ¢ 23 1o 7 yacoB 1000py6/MBT, a B JHEBHBIE Yachl
1650py6/MBT. CTonmocTs mycka 6;1ioka 3000MBT 1
MJIH. pYO.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000OCHOBAHUH
HMEIOTCS JIMIITb He3HAYNUTEILHEIC HETOYHOCTH.

Oyenxa: 4 («X0poILI0»)
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
BBINOJIHEHBI BCE 3aJIaHUs U UMEIOTCS HE MPUHLIUITNAIbHbIE OIIMOKN M B 000CHOBAaHUM UMEIOTCS
rpyOBIX HETOYHOCTEH.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIISAETCS
€CJIM BBIMOJTHEHO Oosee 2/3 3amannii 1 B 000CHOBAaHUH UMEIOTCS OMUOKH HE MPUHITUITHATIEHOTO
Xapakrtepa.

Oyenka: 2 («HEYIOBIETBOPUTEIHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-8. KM-8

®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.

Kpartkoe cogep:xkanue 3aiaHusA:
3ananme 2.7 a. TeruoBas snexTpudeckas cTanuus B cocrase TypOunsl T-110-130 u TypOuns
I1T-60-130 umeeT orpaHuYeHHs 1O JIMMUTY Ta30BOro ToruiuBa. [loaTomy, B psjae ciydaeB
OTpaHUYEHUI OCHOBHOTO TOILJIMBA HE XBATACT JJISl IIOKPBITUS TEIUIOBOW HArpy3KH U BHIPAOOTKH
3JIEKTPOIHEPTUU U B 3TOM CIIyyae UCHOJIb3YETCs pe3epBHOE TOIUIMBO Ma3yT, KOTOPOE UMEET
LIEHY 3HaYUTEJIbHO BBILIE, YEM OCHOBHOE TOIUIMBO. [IJsl yMEHbIlIEHU 3aTpaT Ha TOILJIUBO,
MOYKHO Pa3rpy3uTbh 000pyIOBaHHUE IO 3JIEKTPUUYECKON MOIIHOCTH, IPH COXPAHEHUH OTITyCKa
TEIUIa IyTeM Nepeadd Ha MTUKOBBIN 00iiJiep, MUTaeMbli mapoM JT1u00 OT 0TOOPOB TYpOHHEI,
a100 OT KOoJIeKTOpa ocTporo napa. CTaHIus ¢ HONEPEYHBIMU CBSI3SIMU
JI1sl NICXOTHBIX TaHHBIX 33]]aBa€MbIX MPEIO0/1aBaATEIEM, ONPEACIUTh ONTUMAJIbHBIE YCIOBUS
skcrutyaranuy, TOLI. B kauecTBe KpuTepHs HCIOIB30BaTh MAaKCUMAIbHYIO MapKUHAIbHYIO
npuObLIb. PaccMOTpeTh BapuaHThI:
Cranuus paboTaeT 1o TeII0BOMY I'pauKy B TE€UEHUE BCEX CYTOK, CKUTasi OCHOBHOE U
pe3epBHOE TOIINMBO. OnpeAenuTh A0II0 CKUTAEMOI0 OCHOBHOTO U PE3€PBHOTO TOILIMBA IS
KaX/10T0 U3 HUKE IPUBEJACHHBIX BapuaHTOB. ONpeaesiuTh 3aTpaThl HA TOIUIMBO U BEIUYUHY
Map>KUHAJIBHOIO JJ0X0/Ia C YU€TOM U3MEHEHHUS LIEHbI Ha AJIEKTPOIHEPTHIO B TEUEHUE CYTOK
(Tun=8 vacoB, TpcB=16 yacoB)
3apanmue 2.7.6. PaccmoTpeTs BapuaHT nepeaun 4acTH TETIOBOM Harpy3ku (MakCHMalbHO
BO3MOXKHOH € y4eTOM OrpaHMUYEHHH IO KOTIy U TYpOMHE U C y4€TOM MAaKCUMaJIbHON
POM3BOIUTEIILHOCTH IMUKOBBIX OOMJIEPOB) C TEIUIOUKAIMOHHBIX OTOOPOB TypOUH Ha
NUKOBBIN Ooiiniep, mutaemblil mapom oT I1 orOopa (yuuThIBasi, HUXKHSS FpaHULA
PErylIMpOBOYHOTO JUana3oHa Harpy3KH KakJ10i u3 Typoun coorserctByeT 40% ot
HOMUHAJIBHOW 3JIEKTpUUYECKON Harpy3ku. HuxKHIOI rpaHuIly peryJIMpoBOYHOTO JUara3oHa
KOTJIOB 33JIa€T MPEN0/IaBaTeNb.
[Tpu nepenaye Harpy3Ku pacCMOTPETh BAPHAHTHI, KOTJa B Pa3rpy>KEHHOM COCTOSIHUU
paboTalOT B TEUEHUH BCETO JIHS U KOT'JIa B pa3rpyKEHHOM COCTOSIHUU pabOTal0T TOJIBKO IpU
IPOXOXKJICHUU IpOBaJla Harpy3KH, a OCTAIbHOE BpeMsl pab0TatoT B HOPMAJIbHOM PEXKHUME C
oTIycKkoM Ttema oT T oToopoB.
IIpoBecTH aHaJIM3 NOJYYeHHBIX B 3aJaHUHU 2.7 pe3yJbTAaTOB, ONPeeJUTh ONTHMAJIbHbIE
ycaoBus 3kcniryatanum. [IpokoMMeHTHPOBATH MOJIyYeHHbIE pPe3yJbTaThl.

3apanme 2.8. /1114 3a1aHHOTO BapUaHTA OMPEACINUTh ONTUMAIBHYIO BEIMYUHY MOIIHOCTH,
nogaBaemyto B 3asBke Ha KOM i neTHuX MecdieB. B kauecTBe Kputepusi HCIIOJIb30BaTh
MaKCUMaJIbHBIM MapKUHAIBHBIN 10X0/1 32 KOHKPETHBINA Mecdll. Kinmarudeckas macka
(TPOAOIKUTENHHOCTD CTOSTHUS TEMIIEPATyp B T€UEHUE MECSAIIA, JACTCS IIPEToiaBaTesieM
BEJIYILIUM 3aHATHS B KAYECTBE UCXOJIHBIX JJAHHBIX). B Macke npuBeeHbl CPEAHECYTOUHBIE
TeMIepaTypbl HAPYKHOTO BO3yXa.

a) IPOBECTU pacyeT ONTUMAJIbHON MOIIHOCTH AJid nogauu 3asBku Ha KOM o
cpemHecyTOYHOU TeMiiepaType. CuntaeM, 94To B HOUHBIE Yackl (repuoa ¢ 22 no 7 yacoB I'TY
pasrpyxaetrcs 10 50%, or N HOM U OrpaHUYEHUS B 3TOM CIIy4ae HE BIIUSIOT).

OnpeaenuTh T0X0J] CTAaHIIUU OT BBIPAOOTKH 3JIEKTPOIHEPTUH U TIPOJIAKH MOIITHOCTH C YIETOM
3aTpaT TOIUTMBA Ha OTITYCK DJIEKTPOIHEPTUHU U IITPAPHBIX CAHKIIMHA MIPH HEJOTIOCTaBKE
MOIIHOCTH HA PBIHOK 3JIEKTPOIHEPTUH.

19



0) MpoBeCTH pacyeT ONTUMAIILHON MOITHOCTH Jisl ogaun 3asiBku Ha KOM ¢ yaetom
M3MEHEHHUs TeMIepaTypbl HAPYKHOTO BO3/IyXa B TEUEHUHU CYTOK M U3MEHEHHUs OKa3aTeneil
skoHomuyHocTu ['TY. Cuntaem, uTo B HOUHBIE Yackl (nepuof ¢ 22 1o 7 yacoB I'TY
pasrpysxaercs 10 50%, or N HOM U OrpaHHYEHHS B 3TOM CIIy4ae He BIIUSAIOT).

Onpenenuth JOXO CTAHIIMH OT BBIPAOOTKHU AJIEKTPOIHEPTUHU U MPOJIAKU MOITHOCTH C YIETOM
3aTpat TOIUIMBA HA OTITYCK 3JIEKTPOIHEPTUH, a TAKXKE C YIETOM BO3MOXKHBIX IITPadoB 3a
HEJIOTMOCTABKY MOIIIHOCTH IIPH POCTE TEMIIEPATYPhl HAPYKHOTO BO3/1yXa.

[TpoBecTu aHaIn3 MONYYEHHBIX Pe3yabTaToB. OLEHUTH BIUSHUE U3MEHEHHUS TEMIIEPaTyphl
Hapy>KHOT'O BO3/lyXa B TEUCHHUE CYTOK Ha BEJIMYMHY HEJOMOCTABKM MOIIHOCTH U HATUYHS
mrpadHbIX caHkiui. CaenaTh BBIBOBL.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3ananus 11 IpoBepKU
00y4eHHS 10 JUCIUIIIHE
3HaTh: TPUHIUITBL MPUHATHUS 1.Kak Bnusier nmepexo CTaHIIUU Ha Pe3epBHOE TOIUIMBO,

OIITUMAJIBHBIX pCI_HeHI/Iﬁ

Ha ce0ecTOMMOCTb IPOU3BOJICTBA TEINIOBON U
ANEKTPUYECKON SHEPIUH.

VYMeTh:  IUIAHUPOBaTh  PEKHUMBI
padotet  TOC wu  ompenensrsb
NOTPEOHOCTH  NPOM3BOJACTBA B

TOIUTMBHO-9HEPT€THUYECKUX
pecypcax u pa3pabaTbiBaTh HOPMBI
UX pacxoja

1.0npenenuTh MaKCUMAIIbHYIO YaCOBYIO MOTPEOHOCTH B
TOIUIMBE B JJTHEBHBIEC M HOYHBIC YaChl, €CITU JHEM OJIOKH
ctannuy MOIHOCTHIO 1000MBT n0OIHOCTEIO
3arpyKeHbl. Y ISbHBIN pacxo]l ToriBa 325ryT/kBT.
A HOubIO cTaHuus pasrpyxaercsa 10 SO0MBT. Ilpu
STOM YIEJIbHBIA PACXO]l TOTUIUBA COCTABIISET

355ry1/kBTu.

2.0npenenuTh Kak U3MEHHUTCSI MOITHOCTBIO ['TY
(McnoIb30BaTh SHEPIETUUECKUE XAaPAKTEPUCTUKN), €CIIN
TeMIepaTypa Bo3yxa B MoJaeHb Bbipocia 0 300C.
BMecTo 200C B 8 yacoB yrpa. OueHuThb
11€1€c000Pa3HOCTh M0/1a4M 3asiBKU Ha OTPAHUYCHHE
MoIHOCTH. Eciin cpeiHecyTouHas Temneparypa
Mmecsina pasHa 200C.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00beMe U BBIBOJIBI IO PE3YJIbTaTaM aHalli3a MPaBUIIbHBIE U B 000CHOBAHHUH
UMEIOTCS JIMIIh He3HAYMTENbHbBIE HETOYHOCTH.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 10
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
BBITIOJTHEHBI BCE 3aJJaHKS M UIMEIOTCS HE IPUHIUITHATBHBIC OMTUOKN M B 000CHOBAaHHH UMEIOTCS
IpyObIX HETOUHOCTEH

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITM BBITIOJTHEHO OoJiee 2/3 3amaHuii U B 000CHOBAaHMH UMEIOTCSI OIIMOKH HE TPUHIIMITHATBHOTO
Xapakrepa.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanus: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS

€CJIN 3aJaHNC BBIIIOJIHCHO HCBCPHO UJIU IMTPECUMYIICCTBECHHO HE BBIITOJIHCHO
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KM-9. KM-9

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJBLHOr0 Meponpusitusi: Pemenue 3anau

Bec koHTpobHOr0 Meponpustusi B BPC: 20

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

Kparkoe conepxanue 3a1aHus:
3ananme 2.9.a. Onpenenuts yAeTbHBIN pacxo/1 TOIUIMBA Ha BEIPAOOTKY MUKOBOW YHEPTUU
I'ADC, paborarorieit B 3Heprocucteme copmectHo ¢ TOC, o rpaduky, 3a1aBacMOMY
npenoaasaresieM. McxonHble JaHHbIE AJIs PELLIEHUS IIOCTABICHHON 3ajaui 3aJal0TCs
IpernoiaBaTesieM, BKI0Yas XapaKTePUCTUKH YIEIbHbBIX PACX0A0B TOILUIMBA /ISl SHEProOJIOKOB
TOC, KIIJ rugpoarperatoB B HACOCHOM U TYpOMHHOM pexxuMe. [ uapaBindeckum
COIIPOTHUBIIEHUEM TPYOOIIPOBOJOB IIpeHedpeub. Pasrpyxenue arperatoB TOC B uacsl posaia
Harpy3Ku IpOU3BOJUTH paBHOMEPHO. OnpenennTs Map>KMHAIbHBIN 10x01 0T TOC coBMECTHO
c 'ADC.
3apanue 2.9.6. /{ns ycnoBuit 3ananus 2.9.a. paccuntarh aBToHoMHYyI0 padoty TOC u TADC.
[Tpu sTtom 'TADC nokymaet 3/3 71 3apsLIKK B IEpHOJ HOYHOTO MpoBana mo neHe OPOM, a
IIPOJaeT B MUKOBBIE yackl 1o neHe bP. Onpenenuts Map)KMHAIBHBIA JOXO OTAEIBHO KaX 101
CTaHLIMM U COBMECTHBIN MApKUHAJIBHBIN JOXOM.
[TpoBectn ananu3. Cuenarh BHIBOABI 00 ONTHMATBHBIX YCIOBUSAX PaOOTHI CTAaHIIMNA B CHCTEME.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTAThI Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06y‘IGHI/I$I IO JUCHUIIJIINHE

YMeTh: IPOBOAUTH TEXHUYECKHIA, 1.0OmpenenuTs, Ha CKOJIBKO 4YacOB YBEJIIMYUTCS IEPUOL 10
TEXHHKO-D)KOHOMHYECKUN u kanuTanbHOro peMonTa I'TY, paboTaroieii B coctaBe
(GYHKLIMOHATBHO-CTOMMOCTHOM II'Y, ecnn nocne BBoga TADC III'Y nepecrana

aHainu3 paloThl  JEHCTBYIOLIETO OCTaHaBJIMBAThCS Ha BHIXOJHBIE JHU. DKBUBAJICHTHbHIE
000pyI0BaHUS yacel Ui I'TY npu mycke IITI'Y u3 xonogHoro

cocTosiHus coctanisier 18 yaco. HopmatuBHas
Hapabotka ['TY no kanuranabHoro pemonta 320004acos.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME M BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a MPaBUJIbHBIE U B 000CHOBAaHUH
MMEIOTCS JIMIITb HE3HAYNUTEILHEIC HETOYHOCTH.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
BBHITIOJTHEHBI BCE 3aJJaHKs K UMEIOTCS HE IPUHIIUITHATBHBIE OITHOKN B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOYHOCTEH.

Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJ0oBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM BBIMOJTHEHO Ooee 2/3 3amannii 1 B 000CHOBAaHUH UMEIOTCS OIMOKH HE IPUHITUITHATIEHOTO
Xapakrtepa.
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-10. KM-10

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeeHUs1 KOHTPOJIbHOTO MeponpusATHs: [[paBUIILHOCTD BHITIOJIHEHUS 3aaHUS U

000CHOBAaHHOCTH aHaIU3a U BBIBOJOB.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

3ananue 2.10. /{5 sHEprocuctemsl, ¢ 6ombioi nonei TOL, onpenenuts HanboIee
ONTUMAJILHBIC CIIOCOOBI TTOTYYSHUS ITMKOBOW MOIIHOCTH, TIPH MOKPBITUHU rpaduka
JIEKTPUUYECKUX HArPy30K, 3aJjaBaeMbIX npemnoaBarenem. s ynpouieHus pacyetoB N MUK U
THOUK YTPEHHETO ¥ BEYEPHETO MaKCUMYyMa Harpy3Ku MPUHATh paBHBIMU. PaccMoTpeTh
BO3MOXXHOCTh MCIIOJIB30BaHUS JIJIs1 TOKPBHITHS HATPY3KU JBYX CIIOCOOOB IMOJIyUYEHHUsI TUKOBOI

MOIITHOCTH:

1. OrpanuueHue TEMIOBOM HArPy3KU TEIUIO(UKAIIMOHHBIX 0OTOOPOB 0J0KOB ¢ TypOuHamu T-
250-240, ¢ omHOBpPEMEHHOM mepeaaueii ee Ha CreralbHO ycTanaBimBaeMble [IBK;
2. YcCTaHOBKa CHEIUaIbHBIX MUKOBBIX MOIIHOCTEH B Bujie [ TY 11 MOKPBITHUS TMKOBOM

HacCTH.

Br160op onTumanbHOrO cioco6a mpoBeCTH Ha OCHOBAHUM CPaBHEHUS MPUBEACHHBIX 3aTpaT M0
KaXJIOMY U3 BapuaHTOB. PacueTsl mpoBeCTH JIJIsl pa3IuYHOM MPOIOKUTEILHOCTH BPEMEHHU
MUKOBBIX HAIPY30K U Pa3HOM cTOMMOCTH TOIIuBa. [loCTpOUTH 3aBUCUMOCTh U3MEHEHUS
MPUBEJICHHBIX 3aTPaT OT MPOAOIKUTEIHLHOCTHA MUKOBBIX HATPY30K U OT CTOUMOCTH TOTINBA,
JUTSL pa3HBIX CIOCOOOB MOMyYEHUs! TUKOBOM MOIIIHOCTH.

IIpoBecTn aHau3 pe3yabTATOB M C1€J1aTh BHIBO/bI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3angaHUpOBaHHBIE  PE3YNbTAThI
00y4YeHHMsI 110 TUCHUIUIMHE

Bonpocel/3aganus 11t IpoBepKH

YMeTh: NPOBOJUTH TEXHUYECKUH,
TEXHUKO-IKOHOMHYECKUN u
(G yHKIIMOHAIbHO-CTOUMOCTHOM
aHanu3 paboThl JAEHCTBYIOIIETO
000pyI0BaHUS

1.Mcnonb3ys 3HEepreTHyecKue XapakTepUCTUKU OLICHUTE
U3MEHEHHE YJIeIbHOTO PAacXoa TOIJIMBA Ha BBIPAOOTKY
ANEeKTpodHEeprur, ecim Typomna T-250 pabortana mo
TEIJIOBOMY I'padHKy ¢ TeraoBoi Harpy3koi 250 MBT, u
naBieHreM B BepxHeM otrbope 0,1MIla, a 3aTem nepernuia
Ha paboTy MO IEKTPUYECKOMY I'padHKy € IEKTPUUECKON
MOIIHOCTBI0 260MBT.

YMeTs: paccuuTHIBAThH u
BbIOMpATh ONTUMANBHBIN PEXKUM
paboThI TE€HEPUPYIOLIETO

000py/I0BaHUs C YYETOM CIIpoca 1
npemoxenus Ha OPOM

1.Kak MO»HO ITOBBICUTB TEMIIEPATYpPy Macja, €CJIM OHa
HWKE JOITYCTUMOM Mepe.T MTyCKOM.

2.Ha3oBute nmocienoBaTeabHOCTh BAIUX JEHCTBUM NpU
ITyCKe IIUPKHACOCA..

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME M BBIBOJIBI TIO PE3yJIbTaTaM aHaIM3a MIPaBUIILHBIE U B 000OCHOBAaHUH
MMEIOTCS JIMILIb HE3HAYUTENIbHbIE HETOUHOCTH.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evblnoineHus 3Hanus: OLeHKa "X0opouio" BEICTaBIsSETCS €CIU
BBITIOJTHEHBI BCE 3aJJaHKs U UMEIOTCS HE IPUHLUITHAIbHbIE OUTMOKN U B 000CHOBAaHUH UMEIOTCS
rpyOBIX HETOUHOCTEH.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISAETCS
€CIIM BBINIOJTHEHO Ooiee 2/3 3amanuii 1 B 000CHOBAaHUH UMEIOTCS OIIMOKH HE MPUHIMITAAIBHOTO
Xapakrepa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

BHJIET Ne _10 Vrnepaaaro

Kaeapa TEILTOBBIX YJIEKTPHUECKHX CTAHIGHIT | J*-*adeipoll T

Jlacommanna  Peanybt paborel i ykenayaramus THC_
Hucruryr Tem1080ii n AToMuoii Jueprerukn 2 2020
Kak MCHACTCS TeMIEpaTypa MCTa/lIa KOPITYCa 1 POTOpa TYPOIHEI B 30He pery pyioueii
CTYTIEHI B TIpOTiecce MYCKA 113 TOPAYEro I HEOCTRIBIIETO COCTORHIA MPH MyCKe 110 THTIOBOIT
cxeme. OOBACHUTS OTBET Th KAUECTBCHHBIT aHAINS.
KaK InMeHIITCS YARTBHELT PACX0/ YCTORHOTO TOIUTHRA HA BHPAGOTKY MeKTpodHeprint b’
€T, ¢ TOLL, 1pH MOHIDKEHHI TeMIEPATYPhI HAPYAHOTO BOJIVXA by . Qr=Q,"™™ - wacTs
2. remosoii narpysxu nepeactes na ITBK. OGLACHITE XapAKTep 1 3AKOHOMEPHOCTE
3MeHeHns. J{aTh KauecTBEHHBIIT OTBET

Janaua.

ONpeie TS ONTIMATLHYIO CKOPOCTE HATPY/KEHIA CTAHII, COCTOSMIeit 113 4 IHeprofIoKkon
3. K=300 npi yuacTin ee B perypoBaHii rpadiika Harpy3Kit MpeIcTaBIeHHOTO Ha piic. |

C 370ii UETBIO PACCMOTPETH HECKOIBKO BAPHANTOR OMEPEAHOCTH HATPYKCHILS

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 - pacxod monauea na snepeodnox (m.y.m/4).

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

IIpoueaypa nposenenus

1. Ctynent O6epet OuierT.
2. 'oToBUTCA K 9K3aMeHY B TeueHuH | yaca.
3. OTBevaer Ha BONPOCH! OUJIET U MIPUBOJUT PELICHHE 3a/1a4H.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08

0C60€HUA Oucuunﬂuubl

1. Komnerenuusi/Muankarop: NJ{-5nk-1 JleMoHCTpHpyeT ClIOCOOHOCTh y4acTBOBAThH B pa3paboTKe

N COBCPHICHCTBOBAHNU O60py,Z[OBaHI/I$I, OINITUMU3AIUU PCIKNMOB pa6OTI)I 1 TEXHOJOI'MYCCKUX
CHUCTEM

Bonpocsl, 3aganus
1.1. Kak n3MeHuTcst MaHeBpeHHOCTh TypOoarperara, eciiv MOBBICUTh HAaYallbHOE
napierne ¢ 9 MIla o 12 MIla. O0bsicHuTE OTBeT. JlaTh KaUeCTBEHHBIN aHAIN3.

2.1. Kak u3MeHuTCsI MamonuKIIOBast HaJIEKHOCTh (M UTO 9TO Takoe) TypOoarperara.

Ecmu 6110k PpaHbIIC ITYCKAJICA Ha IIOCTOSHHBIX MapaMETpax, a CTajl MyCKaTbCA Ha CKOJIb3AIIUX.

OOBsACHUTD OTBET. J{aTh KaueCTBEHHBIN aHATU3.
3.1. Mertoas! COBEPIIEHCTBOBAHUE ITyCKA KOTEIBHBIX arperaroB Ha
0O0IIeCTaHIIMOHHYIO MarucTpab.

4.1.ITouemy npu ucnonb3zoBanuu yactTuaHoro oosoza [ICI" mo cereBoii Bojae dnekTpuueckas

MOIITHOCTh YMEHBIIAETCs, a YASIbHBIM PacXo/] TOIUIMBA Ha BBIPAOOTKY 3JIEKTPOIHEPTUU
pacteT. OOBICHUTH OTBET. JlaTh Ka4eCTBEHHBIN aHAIH3

5.1 TexHonornyeckue cxeMsl nepeBoia TypOoarperara B MOTOPHBIH PEXUM.
OcHoBHbI€ (aKTOPBI OIMPENEAIONINE TEXHOJOTHUECKYIO cxeMy niepeBojia 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:

JlaBienue B GapabaHe mepe HayajaoM 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 BhIpakeHHs OTBEYAIOLIHE CJAAYIOIIHM yYCIOBHAM.
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 BhIpaskeHHs OTBEYAIOIIHE CJETYIOIHM YCIOBHAM.
Kaxkoe u3 mepeunciieHHbIX BBIPAKEHUH BEPHO OIEHHWBAET 3aTPAThl TOIUIMBA MPHU 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
cnenatb o6Box IICI mo ceteBoit Boge Ha 20%. OTHycK Terma oT 0TOOPOB OCTAaeTCs
Heu3MeHHbIM. [lapameTpsl OTIycKa Teria mociie CMEIeHUs! TOTOKOB HE U3MEHSIFOTCSI.
OTBeTHI:

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

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

MoIIIHOCTh IOHU3UTCS, TaK KaK TIapaMeTphl Ilapa B 0TOOPE BHIPACTYT U PacXoj napa 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 YMEHBILICHHS CpabaThIBaEMOr0 TEIUIONEpenaaa B pe3yabTaTe

pocCTa IaBJICHHs Tapa B 0TOOpPE Ha CETEBbIC MOIOTPEBATEIIH.

Bepwnbpiii otBeT: 3MOIIHOCTD MOHU3UTCS, TaK KaK apaMeTphl apa B 0T00pe BHIPACTYT U
pacxoj rmapa B OTOOPHI Ha CETEBBIC MO0TPEBATEIN YMEHBIIUTCS SMOITHOCTh
YMEHBIIIUTCS 32 CUET YMEHbILIEHUSI CpadaThIBAEMOTO TEILIONepenaaa B pe3yabTaTe pocTa
JABJICHUS T1apa B 0TOOpE Ha CETEBbIE MOI0TPEBATEIIH.
5.Bbi0epuTe 0TBETHI, COOTBETCTBYIOIIUE 32IaHHBIM YCJI0BHAM
VYKaxnute OCHOBHBIE IPUYHMHBI YBEIIMUCHUS ITOTEPH TOIIMBA HA 3TANE HATPYKEHUS 110
CPaBHEHUIO C PEKUMOM Pa3rpyKeHUs, IIPU PAaBHOM IMaNla30HE U3MEHEHUS HATPY3KHU U
MPOAOJKATEIIBHOCTH 3TAMOB.
OTBeTsI:

VBenuueHue IMOTEPH C YXOAAIIMMHA IbIMOBBIMU I'a3aMHn

VBenu4yeHue noTepb, CBI3aHHBIX ¢ HArPEBOM MeTaJlla IOBEPXHOCTEH Harpesa KOoTiIa, pabodero resna
1 0OMYpOBKH

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

AW N |-

VBenuuenue IMOTCPb CBA3AHHBIX C HCAOKOIOM TOILJIMBA

BepHsiii oTBeT: 2. YBennueHue noTepb, CBSI3aHHBIX C HAPEBOM METAJIJIa TOBEPXHOCTEN

Harpena KoTJia, pabodero Tena 1 00OMypOBKH
6.BbiGepuTe 0TBETHI, COOTBETCTBYIOIIHE 32IaHHBIM YCJIOBUSIM
Kak n3MeHsTCcsl motepu Temsia B KOHACHCATOPE TeMIO(PHUKAIIMOHHOM TypOUHBI, €Clii OHa
paboTaJia 1o TerIoBOMY rpaduKy ¢ IOJTHOCTHIO 3aKPBITOM TuadparMoi, a s IPOX0KIACHUS
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 YMCHBIIICHHNA PACX0Ja Mapa 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 KOHAEHCATOPE YBEIMYATCS C POCTOM BEHTHISIIHOHHOTO IMTOTOKA, TaK KaK BBIPACTET
JaBJICHUE TIepel TuadparMoi Ipyu 00BOJIC CETEBBIX MOIOTPEBATEICH.

Bepnpiii otBet: 3. IloTepu B KOHEHCATOPE yBEIUYATCS C POCTOM BEHTUIISILITUOHHOTO
MOTOKA, TaK KaK BbIPACTET JaBlieHue nepes nuadparmoii mpu o0Boe CETEBBIX
MOJIOTpEBATENEN.
7.Bbi0epuTe 0TBETHI, COOTBETCTBYIONINE 32JaHHBIM YCJIOBUSIM
DHeproOJIOK pa3rpykaeTcs B Ipejiesiax peryJIupoBOYHOIO JUaa30oHa ¢ 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! TomuinBa pakTUUECKUil ¥ pPACCUNTAHHBIN IO CTATHYECKUM XapaKTEpPUCTHKAaM COBHAIYT.

Bepwnbrii otBeT: 3. Pacxo TOTUIMBAa YMEHBIIUTCS 32 CUYET BHIPAOOTKH JTOTIOTHUTEIHLHOTO

napa TeIrioM OTJaBaeMbIM IOBEPXHOCTSAMH HarpeBa KoTJia, paboyero Tena u 0OMypOBKHU
8.BribepuTte oTBeT.
Kak u3menuTcs yaensHbli pacxos Tomiusa npu oTkiarouenuu [1B/] u coxpanenun
MaKCHMaJIbHOTO pacxo/ia mapa Ha Typooarperar.

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.Br16epuTe npaBUIbHBIE OTBETHI.
3a cyeT KakuXx onepauui MpH UCIOIb30BaHUU ABYyXOaimacHO! cXxeMbl Mycka OJI0Ka 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.

Bepusliit oTBeT: 2. 3a cueT 0JJHOBPEMEHHOT'O IPOTpeBa TPyOOIPOBOOB OCTPOro Mapa u
npommeperpesa. 3. 3a cuer nepBoHadasibHON nogauun rnapa B LIC/I.

10.Br1Gepute npaBUIbHbIN OTBET.

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

HEOCTBIBLIETO COCTOSIHUI MPOUCXOIUT PACXOIKHUBAHUE TYPOMHBI B 30HE MapOBITyCKa.
OTBeThI:
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1 | IloToMy 4TO MOJAIOT MAp HUXKE TEMIIEPATyPhl APOBITYCKa

2 | TloroMy 4TO Temrieparypa napa BbIIIe TEMIIEPATYPHI MAPOBIYCKA.

[ToToMy YTO MPOUCXOAUT APOCCETUPOBAHKE Mapa B PErYIUPYIOLIEM KJIallaHe P ero MaJioM
3 | pacxoze ans obecrnieyeHns BpalleHUsl pOTOpa Ha yacToTe 8—00/MHH IPH MPOTrpeBe TPyOOIpoOBOIOB
HpOMIIeperpesa.

4 | Bce oTBEeTHI HEPaBUIIBHEIE

Bepusriit otBet: 3. [ToToMy 4TO IPOMCXOIUT JPOCCETUPOBAHUE TTApa B PETYIUPYIOIIEM
KJIaIaHe TpU ero MaJoM pacxo/ie Uist o0ecreueH s BpaleHusi poTopa Ha 4acToTe 8—
00/MHH TIpH MPOTPEBE TPYOOTIPOBOIOB MPOMITEPETPEBA.

II. Onucanue wkKanvl oueHUBaAHUA

Oyenka: 5 («OTIUIHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETH IPABUIIbHBIE MMOJIHbIE. MOTYT UMETh
MECTO HEOOJIBIIINE HETOYHOCTH HE TPUHIIUITHAIBHOTO XapaKTepa.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuxu evinoineHus sHanus: OTBETHI IPaBUIIbHBIE HE BCer/ia mojiHbie. Moryt
MMETh MECTO HEOOJIbIIINE HETOYHOCTH.

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku epinonenus 3nanusa: OTBETh HenoNHbIe. [ pyOble ommoKn
MIPUHIIMIIAATIBHOTO XapaKkTepa.

II1. Ilpaguna évicmasnenus umo2080i OUeHKU no Kypcy

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

2 cemecTp

dopma MPoOMeKYTOUHOM aTTecTannu: JK3aMeH
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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. Ctynent 6eper Ouier.
2. 'oToBHUTCS K 9K3aMEHY B TeYeHUH | yaca.
3. OTBevaer Ha BONPOCHI OUJIET U IPUBOJUT PELICHHUE 3a/1a4H.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ{-5nk-1 JleMoHCTpHpyeT CIOCOOHOCTh y4acTBOBAThH B pa3paboTKe
Y COBEpIICHCTBOBAHUHU 00OPYI0BaHUS, ONTUMU3ALIUN PEKUMOB pabOThI U TEXHOJIOTHUECKUX
CUCTEM

Bonpocsl, 3aganus
1. ITpununs! BBIOOpa cocTaBa 000pYA0BaHMS B paMKax HepreTuueckoi cucreMsl. Kpurepun
BBIOOpA
2.Kaxk uzmenutcs KIIJI TADC, ecnu conpoTHBIIEHNE BOJIOBOIOB C TEUEHUEM BPEMEHHU
BbIpOCTO ¢ 5%, 10 7%. KauecTBeHHBII aHamn3
3.IIpyHIMIIBI TUTAHUPOBAHUS U 3Tallbl INIAHUPOBAHUS HArpy3Ku B YCIOBHAX PbIHKA
AIIEKTPOIHEPTUU MOIIHOCTHU
4.1IpyHUMIIBI IEHOOOPA30BaHMs Ha PhIHKE JIeKTposHeprun. Kak M3MeHHUTCS 11eHa Ha PhIHKE
AJIEKTPOIHEPTUH, €CIIN OJHA U3 CaMbIX 3KOHOMUYHBIX 1Y aBapuitHO oTKiIHOUMiIace. OTBET
J1aTh Ka4E€CTBEHHBII
5.0cHOBHBIE IOJIXO/IBI K paclpeiesIeHUI0 Harpy3KHU MEX/1y arperaTaMu B YCJIOBHSIX PbIHKA.
Kputepun pacnipeneneHus 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.Bri0epuTe OCHOBHOII KpUTepuii KpuTepuii BbIOOpa coctaBa odopyrosanusi 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.IIponmyckHyro ciocOOHOCTh TMHUHN dekTponepenayn 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 BI)Ipa6OTKy QJICKTPOSHCPIUun

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 IpUObLIL
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 Iy TypOoarperaraMu o uX XapakTepPUCTUKA 10 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 Jyis BEIpaOOTKU 33JaHHON MOIIIHOCTH KaXIbIM
TypboarperaTom

OnpeneneHI/Ie CyMMapHOﬁ Napornpoun3BOJUTCIIBHOCTH HA CTAHIIUN

OrneHka N3MEHEHUs] MOIITHOCTH BhIpadaTbIiBaeMoi TypOoarperaTaMu ¢ y4eToM IoTepb npu
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

Bepnpriii otBet: 10npeneneHne npornyckHOW CoCOOHOCTH TIIaBHOTO MapoIrpoBojas
2PacmipeniesieHue Harpy3Ku MexXay TypOoarperatamMmu o Ux XapakTepUCTHKa 110 METOLY
MUHHMAJIbHOW TOTUIMBHOM COCTaBJIsifoIel ctouMocTr 1 3Y TouHeHne pacxo10B apa Ha
TypOMHY U IO CTaHLIMH B LIEJIOM C Y4€TOM TPaHCIOPTHBIX noTeps 8 4Pacnpenenenue
Harpy3ky Mex1y KOTJIaMU I0 XapakTepucTukam kotia4 SOnpezeneHne He00X0AUMOro
o0beMa mapa JyIs BEIpaOOTKH 3a/laHHON MOIIHOCTH KaXJIbIM TypOoarperarom2
60npeneneHre CyMMapHO Naponporu3BOIUTEIBHOCTH Ha cCTaHIMKU3 7O1eHKa M3MEHEHUS
MOIITHOCTH BbIpabaThIBa€MOi TypboarperaraMu ¢ yueToM NoTepb MpU Tpacnopre?
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 usMenenusi MmomHoctu I'TY, ecsim arMmocdepHoe 1aBiieHUe
cHU3MJI0CcH Ha 10 MmOap

OTBeTHI:

YMeHblIICHUE Nepenajia JaBIeHu B TypOuHe

CHmKeHHe AaBJICHUS B KAMEpE CTOpaHus

VYMeHbIIeHNE faBiieHusa Ha Berxiione ' 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 SJICKTPOOHCPIUn

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

BepHusliii otBeT: 2. YBenuueHue pacxoja TOIIMBA MIPU IPOJAXKe TONOJIHUTEIbHON
3JIEKTPOIHEPTUHY 110 MUHUMAJIBHOMW [IEHE 6. Y MEHBIICHHUE 10X0Aa OT MPOJAXKHU
JIOTIOJIHUTEIBHOM 3JIEKTPOIHEPIUU U3-3a €€ MPOJAXKHU 110 MUHUMAJILHOM LIEHE.
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6vinoneHuss 3uanus: OTBETHI IPABUIbHBIC ITOJIHBIE. MOTYT UMETH
MECTO HEOOJBIIINE HETOYHOCTH HE TPUHIIUITHAITBHOTO XapaKTepa.

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinonenus 3nanus: OTBEThI TPaBUIbHBIC HE BCET/1a OJTHbIE. MoryT
MMETh MECTO HEOOJIbIIINE HETOYHOCTH.

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

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku ebinonenus 3nanusa: OTBETs HenoNHbIe. [ pyOble ommoKn
HNPUHIUITHATIBHOTO XapaKTepa.

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

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