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1. He.]'ll), 3a/lavYi U INIAHUPYEMBIC PE3YyJIbTaTbI Oﬁy‘leHI/Iﬂ o AMCIHMIIJINHE
(Lenv u 3a0auu ocseoenus oucyunaunsl, coomsemcemeyrowue yeau OI)

HGJ'IBIO JUCHUITIIIMHBI «ABTOHOMHBIE OHCPrOoyCTAHOBKH Ha OPraHU4YCCKOM
TOIINIMBE» ABJISACTCA (i)OpMHpOBaHI/IC KOMIUICKCHOT'O ITIOHUMAHHWA IIPUHIIUIIOB pa6OTBI,
N 3KCILTyaTalluy SHCPIreTHYCCKUX CHUCTCM, HCIIOJB3YIOIIUX OPraHUYCCKOC TOIIIMUBO,
11 aBTOHOMHOI'O oOecrieueHUsI OOBEKTOB BHepFHCﬁ B YCIOBUAX OTCYTCTBHUA
HCHTPAJIM30BAHHBIX ceTeﬁ, pPaCCMOTPCHUC COBPCMCHHBIX TeHI[eHI_[I/Iﬁ FI/I6pI/II[I/I33HI/II/I
YCTaHOBOK C BO300HOBIIIEMBIMH HCTOYHUKAMH OHCPIruu, IMPUMCHCHUC I_[I/I(I)pOBBIX
CHUCTCM YIIPABJICHUSA U MCTOJbl CHUKCHHA BPCIHBIX BBI6pOCOB.

3aI[aanH AUCHOUIIMHBIL  ABJIAIOTCA U3YYCHUC KOHCTPYKTHUBHBIX ocoOeHHOCTEHN
u KJ'IaCCI/I(l)I/IKaHI/II/I ABTOHOMHBIX OHCProyCTaHOBOK, aHaJIn3 IMpoueccCcoB
HpeO6paSOBaHI/IH XUMHUYECKOUN OHCPIruy TOINIMBA B TCIJIOBYIO W JJICKTPHUYCCKYIO
OHCPIUr0, OCBOCHHC MCTOJOB pacCdCTa IIapaMCTPOB YCTAHOBOK (KHI[, MOIIIHOCTBS,
pecypc), OIITUMAJIBHBIX THIIOB YCTAHOBOK IJII KOHKPCTHBIX YCHOBHﬁ, YUHUTBIBaA
XAPAaKTCPUCTHUKHN  TOILJIMBA, Tpe6OBaHI/IH K HaACKHOCTH H  3KOJOTMYCCKUM
CTaHgapTaM.

Komnerenuuu 1 ”HAMKATOPHI, POpMUPYEMbIE Y O0YUIAIOIIUXCS:

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIIHN KOI[ U HAMMCHOBAHUEC HHIAMKATOPA

[TK-1.1. Ilpunumaet y4dactue B pa3paboTke
MPUHIIUITAATEHBIX CXEM U 000pYAOBaHUS ISt
00BEKTOB TETJIOIHEPTETUKU U TEIUIOTEXHHUKH C
MCIIOJIb30BAaHUEM COBPEMEHHBIX LIUPPOBBIX
TEXHOJIOTUI

[1K-1.3. BpInonHsieT 5KCIEPUMEHTHI U paCUEThI
1o PU3UKO-XUMUYECKUM TTapaMeTpam,
XapaKTEPUCTUKAM M YCIOBHUAM DKCILTyaTalluu
00BEKTOB aBTOHOMHOM U pacnpeeseHHO
SHEPTEeTUKHU

[TK-2.2. OcytiecTBasieT KOHTPOJIb HOPM pacxo/ia
BCEX BHUJIOB DHEPrOPECYPCOB aBTOHOMHBIX
SHEPreTUYECKUX CUCTEM; MPOBOJAUT BXOJHOM
KOHTPOJIb ITOJIYYEHHBIX TOBAPOB M MATEPUATIOB
Ha UX COOTBETCTBUE TEXHUYECKUM YCIOBHSIM,
roCyJIapCTBEHHBIM CTaHJIapTaM U cepTUdUKaTam

[IK-1. CnocobeH yuyacTBOBaTh B
pa3paboTKe U IKCILTyaTalluu 0ObEKTOB
TCIIOOHEPTCTUKHN U TCTIJIOTCXHUKH,
IIPOEKTUPOBATh U BHEAPATH
COBPCMCHHBIC aBTOHOMHBIC
9HEProyCTaHOBKU U OOBEKTHI
pacnpeieIeHHON SHEPTreTUKU

I1K-2. CnocobeH k opranusanuu
TEXHUYECKOTO i MaTepHAIILHOTO
o0ecreyeHus o HKCIUTyaTaluu
ABTOHOMHBIX YHEPTETHUECKUX CHUCTEM H
€€ KOMIIOHEHTOB

2. Mecto aucuunianHbl B cTtpykrype OII

[IpeamecTByromue TUCUUIIIMHBL (MOAYH), ipakTuku, HUP, ap.:

[Iponecchbl 1 TEXHOJIOTMU PACTIPENEIIEHHON I'eHEPALNH;

[Ipou3BoAcTBEHHAss TMpakTUKa (MpakTUKa 1O TMOJYYEHUIO [EePBUYHBIX
po(ecCUOHANbHBIX HaBBIKOB)

[Tpou3BoaCTBEHHAS MPAKTUKA (TEXHOJIOTHUUECKAs )

[Tocnenyromue AUCHUIUIMEBL (Moaynn), npaktuku, HUP, op.:

NHTtennekTyanbHas pacupeacsieHHas SJHEPreTUKA

Pe3epBHbIe crcTeMbl aBTOHOMHOT'O SHEPTOCHAOKEHUS IPEAIPUIATUN



Hayunsie
DHEPIreTUKH

HCCICOAOBAHUA B

00J1aCTU  aBTOHOMHOM

[IpousBoACcTBEHHAs MTpaKTUKa (MIPEAAUTLIIOMHA)

3. CTpyKTypa u coepKaHue TUCHUILTHHBI

3.1. CTtpykTypa AMCUMILIHHBI
Jlnst ouHo popMbl 00yUeHUSI

U pacnpeacieHHON

Bun yaeOHo# paboTh Beero | Bcero | Cemectp
3E 4acoB 7
OBLLIAS TPYJIOEMKOCTb JJUCLIUTIJIVHBI 4 144 144
KOHTAKTHAS PABOTA* _ 57 57
AVJIUTOPHAS PABOTA 1,44 57 57
Jlexkuun 0,94 34 34
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS 0,50 18 18
JlabopaTopHbie paboThI - - -
CamocTosiTenbHas paboTa 1,55 56 56
[IpopaboTka yueOHOrO MaTepuaia 0,55 20 20
KypcoBoli mpoekr - - -
KypcoBas pabota - - -
[ToaroroBka K mpOMEXyTOYHOM aTTECTALlUN | 36 36
[TIpomexxyTouHas aTTecTanus: 3

3.2. Copep:xxaHue UCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE MO pa3aejamM M

BU/aM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl U1 | HIIEKCHI THIUKATOPOB
JUCITUTUTUHBI S TPYAOEMKOCTH BU/]I bopMupyeMBbIX
§ 10 BHJaM y4eOHOHI pabOThI | KOHTpOJIs KOMIIETEHIH
o) = o) o te)
= < <
o E o s o
aa) s © a. s
=] g =] s
Paznen 1 36 12 - 6 6 TK1 1IK-1.1.3, V¥, B; IIK-1-3.3,
V,B;IK-2.23,V,B
Paznen 2 36 12 - 6 6 TK2 1K-1.1.3, ¥, B; IIK-1-3.3,
V,B;IK-2.23,V,B
Paznen 3 36 10 - 6 8 TK3 1K-1.1.3,V, B; IIK-1-3.3,
V,B;1IK-2.23,V,B
DK3aMeH 36 - - - 36 OM1 IK-1.1.3, Y, B; [1IK-1-3.3,
V,B;1IK-2.23,V,B
Hroro 3a 7 cemectp 144 34 - 18 56
HUTOI'o 144 34 - 18 56

3.3. Coaep:kaHue TUCHUIIINHBI

Pa3nen 1. BBeqeHue B aBTOHOMHbIE DHEPIOYCTAHOBKH.

Tema 1.1. [loHsiTHE ¥ 3HaUYEHHE aBTOHOMHBIX SHEProycTaHOBOK (ADY).




Cucrembl, MPOM3BOAAIIME WU OOECICUYMBAIOIIKME DJHEPrUed HE3aBUCHMO OT
IICHTPAJIM30BaHHBIX  CeTe. BOJIOIMUSA  OT TMPOCTBIX K  COBPEMEHHBIM
MHHOBAITAOHHBIM ~ aBTOHOMHBIM  cHcTeMaM. IloBeIllieHHass TOTPeOHOCTH B
ASHEProCHUCTEMax, HE3aBUCHMBIX OT IIEHTPaJIM30BaHHBIX ceTeil. IlpumeHeHune B
yOaJIE€HHBIX W TPYIHOJOCTYIIHBIX pailoHax. Bo03MOXXHOCTh HCIOJb30BaHUS B
pa3IUYHbIX OTpaciisiX. IIpOMBINIIIEHHOCTh U OPOU3BOJACTBO. CelnbCKOE XO3SICTBO.
KUnuiHo-KOMMYHaJIbHOE XO035MCTBO U YacTHBIE JoMa. IlepBoHavanbHbIEC 3aTpaThl U
JIOJTOCPOYHAsT SKOHOMHUS TpU HUCHOJB30BaHUM ADY. BiusHUEe Ha OKpPYKAIOIIYIO
Cpeay Y MEphI 10 CHXKEHUIO HETAaTUBHOT'O BO3/ICHCTBUSI.

Tema 1.2. Kiaccudukanus u BUIBI SHEproycraHoBok. Kiaccudukamus mo
TUMY MCIIOJIB3YEeMOI0 TOIUIMBA, MPUHIIMITY JIEUCTBUS, MOIIHOCTH, Ha3HAYCHHIO.
Buabsl sHEeproycTaHOBOK Ha OpPraHMYECKOM TOILIMBE ['a30BbI€ AHEProyCTAaHOBKH.
Jlm3enpbHBIE  DHEPrOYCTAHOBKH.  YCTAaHOBKM Ha  Owmomacce.  ['mOpumgHbIC
HSHEProyCTAaHOBKH. ABTOHOMHBIE M PE3€PBHBIC HHEProyCcTaHOBKHU. [IpenmyiiecTBa u
HEJIOCTATKH PA3JUYHBIX BUJIOB YHEPIOYCTaHOBOK.

Tema 1.3. IlpuHIMIBI PaOOTHI U OCHOBHBIC KOMITOHCHTHI. [IpHHITUIIEI paOOThI
SHEProyCTaHOBOK. TemiaoBbIE M MEXAHUYECKHE MPOIECChl. JIEKTPOTreHEepalus.
KoMITIOHEHTBI AHEProyCTaHOBOK: JBUTaTEIM BHYTPEHHETO CrOpaHus; TeHEpaTOphI,
CHCTEMBI OXJaXJICHHS, CHUCTEMBbl IIOJAYd TOIUIMBA; KOHTPOJIbLHO-U3MEPHUTEILHBIC
PUOOPHI; CUCTEMBI YIIPABICHUS U aBTOMaTU3alUK. DPHEKTUBHOCTh U ONITUMU3ALIUS
pabOThI SHEPTOYCTAHOBOK.

Pa3nen 2. Opranuyeckoe TOIJIMBO H €0 HCI0JIb30BAHHE.

2.1 Tumbl OpraHMYecKOro TOIUIMBA: MPHUPOIHBIM ra3, OuoMacca, >KUIKHE
yrieBogopoabl. IIpupomHpli Ta3 — COCTaB W MPOUCXOXKJICHHE, JIOObYa U
TPAHCIIOPTUPOBKA; MPUMEHEHUE B DHEProyCTaHOBKaxXx. buomacca, €€ HCTOUYHHUKW;
peoOpa3oBaHUE B DHEPrOHOCUTENH; IMPEHMYIIECTBA W BBI30BHI HCIOJIH30BAHHUS.
Kugxkme yrueBogopoasl. Hedrenpoaykrel u  ux Buapl. I[Ipoms3BoacTBO u
nmepepabOTKa, HCMOOJB30BaHHE B  dHeproyctaHoBkax. CpaBHEHHE  THUIIOB
OPraHMYeCcKOTO  TOIIMBA: JHepreTudeckas A(QPEeKTUBHOCTh, DKOJOTHYECKOE
BO3JICHCTBHE; YKOHOMUYECKHE ACTIEKThI MCITOJIb30BAHMSI.

2.2 XuMmuyeckne W (Pu3MYecKHue CBOMCTBA TOIUIMBA. XUMHYECKHH COCTaB
TOILJIMBA; YTJICBOJOPOJABI, MpUMecH U A00aBku. PU3MYECKHE CBOMCTBAa TOILIMBA:
IJIOTHOCTh; BSI3KOCTH, TeMIlepaTypa KHUIIEHHS U 3aMep3aHusi; TEIIOTBOpHas
CIIOCOOHOCTh; KAJIOPUMHOCTDH Pa3IMYHBIX BHJOB TOIUIMBA. 30JIbHOCTh M COJIEpKaHUE
cephl, BIMSIHHE Ha 000pya0BaHHE W BBHIOPOCHI. BocmiameHseMOCTh M TeMmIlepaTypa
BCIIBIIIKH, O€30MMaCHOCTh XPaHEHUs 1 MCIIONIb30BaHMs. BiausHue CBONCTB TOIJIMBA HA
BBIOOD U IKCIUTyaTaIiio0 SHEPTrOyCTaHOBOK

2.3. DKOJIOTMYECKME aCHeKThl HCIOJb30BaHUS OPraHUYECKOro TOILJIMBA.
Bribpocer yriekucioro rasza (CO:), BkiIag B TApHHUKOBBIA dPdekr. MeToas
CHIDKEHUS BBIOpocoB. BeiOpockl okcuaoB azora (NOy) m cepnl (SOy). Texnonorun
KOHTPOJISI M yMEHBIICHHS BBIOpocoB. OOpa3oBaHHWE TBEPABIX YACTHI[ U CaXH.
OunapTpaliis W OYKWCTKA BBHIOPOCOB. YTHIM3alUd W IepepadOTKa OTXOOB.
VYrpapieHue MOOOYHBIMU MPOAYKTaMH. BiusHue 100BIYM M TPaHCIOPTHUPOBKHU
ToILIMBA. Pa3nuBel HE(DTH U UX TOCTIEACTBUA.

Paznen 3. IDkcmuyaramusa M 3(P@PEeKTUBHOCTH 3HEPrOyCTAHOBOK Ha
OPraHuYeCcKOM TOILIUBE.



3.1. TexHonoruu mnoBbImcHUSA dPPekTuBHOCTH ADY. OnTumMu3anus
IIPOIIECCOB CTOpPAaHUS, PETryJIUpPOBKA MOAAayd TOIUIMBA MU BO3ayxa. TemnooOMeHHEIC
CHCTEeMbl. YTHIM3ALMs TeIUIa OTXOAAmuX ra3oB. COBpPEMEHHBIC MaTepHalbl U
KOHCTPYKLIHMH.  YJIyYIIEHHBIC  HM30JSLHOHHBIC  MaTepumanbl.  [Iporpammuoe
oOecrieueHHE JJI1 ONTHMU3AIMM padoTel. ['mOpmaHbie cuctembl. KomOuHarms
pPa3IMYHBIX HCTOYHUKOB HSHEpruu. VMcmonap3oBaHME BO300OHOBISEMBIX HCTOYHHKOB.
JlnarHoctuka u npo(HIaKTHKA HEUCIIPABHOCTECH.

3.2. OOcnyxuBaHue Hu JUarHocTuka ADY Ha OpraHM4ecKOM TOILIHBE.
[ImarupoBaHre W TPOBEACHHE IPOMHIAKTHYECCKHX padoT. 3aMeHa pacXOJHBIX
MaTepHajJoB M KOMIIOHEHTOB. JlmarHoctuueckue MeTonbl. BuOpanmonHas
JUArHOCTHKA. TeIUIOBM3MOHHAS  JUArHOCTUKA. AHamu3 BBIXJOIHBIX  Ta30B.
Hcnonp30BaHne JaTYMKOB M aBTOMATH3HPOBAHHBIX CHCTEM. IIpemmkTuBHOE
oOcayxuBaHue. IIporHo3upoBaHHe OTKa30B Ha OCHOBE MAaHHBIX. OnTUMU3aLMs
3allacoB 3amyacTeil M MarepuaiaoB. JlokymMeHTauMsi M OTUY€THOCTh. Benenue
JKYPHAJIOB TEXHHYECKOro oOcmykuBaHHsA. CoCTaBIICHHE OTYETOB O COCTOSHHH H
3 PeKTUBHOCTH PAaOOTHI YHEPTOYCTAHOBOK.

3.3. be3onmacHOCT, U HOpMaTHUBHBIE TpeOoBaHus. OIMacHOCTH, CBS3aHHBIC C
SKCILTyaTanueil. Mepsl 1Mo mpegoTBpalICHUIO aBapuil U MHIUASHTOB. HopMaTuBHEIC
TpeOOBaHUA © CTaHmapThl. HamuoHanmbHBIE HW  MEXKIYHApPOOHBIC CTaHIAPTHI.
Ceptudukamus W COOTBETCTBHE  HopMmaTtuBaM. IIpomemypsl  aBapuiiHOTO
pearupoBanus. VaeHTH(UKAINS HOTSHIIMAIBHEIX PHUCKOB. KOHTPOIL COOIOACHUS
HOPMAaTUBHBIX TpeOoBaHMM. JloKyMeHTaluss U OTYETHOCTh. Benenue qoKkyMeHTaIuu
110 6€301aCHOCTH.

3.4. TeMaTu4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

1. Pacuér osHepreTnueckoid MOTPEOHOCTH ABTOHOMHOW YCTAHOBKHM Ha
OpPraHUYEeCKOM TOILIUBE ISl YAAIEHHOTO OOBEKTA.

2. OmnpeneneHWe ONTHUMAIBHOTO THIIA JHEPTOYCTAHOBKM HA OPraHHMYECKOM
TOIUIMBE JUJIS 3aIaHHOT0 PETHOHA C YYETOM KIMMAaTUYECKUX YCIOBUM.

3. AHamu3 3(()EeKTUBHOCTH pa3IMYHBIX TUIIOB aBTOHOMHBIX YCTaHOBOK Ha
OpraHMYECKOM TOIJIMBE HA OCHOBE 3aJaHHBIX IaPAMETPOB.

4. Pacué€r TemnoTBOPHOW CHOCOOHOCTH PAa3WYHBIX BHUAOB OpPraHUYECKOIo
TOIUIMBA U UX CPABHUTEJIbHBIA aHATIHU3.

5. Ouenka BbIOpocoB CO: mpu CXKUTAaHUU 3aJ]aHHOTO OOBEMA TOIIMBA U
pazpaboTka Mep MO UX CHUKECHHUIO.

6. AHanmu3 SKOHOMHYECKOW 3((PEKTUBHOCTH HCIOJIB30BAaHUS OMOMAcChl B
HHEProyCTaHOBKAaX M0 CPABHEHUIO C TPAJAULIMOHHBIMU BUIAMU TOILIUBA.

7. OnTtumuzanus pexuma padbOThl aBTOHOMHOM 5SHEPrOyCTaHOBKHM Ha
OpPraHUYECKOM JIJIsl TOBBIMICHUS €€ Y()PEKTUBHOCTH.

8. Pacuér 3arpar Ha oOOCIyXMBaHHE M JAMATHOCTUKY aBTOHOMHOM
HHEPrOyCTAHOBKM HA OPraHUYECKOM TOIUIMBE B TE€YEHUE TOJA.

9. Ouenka pucka W pa3paboTKa IUTAaHA MEPONPUATHI MO YIYYIIECHHUIO
0e30MacHOCTH AaBTOHOMHOW HHEPrOyCTAHOBKM Ha OpPraHWYecKOM TOIUIMBE B
COOTBETCTBUM C HOPMATUBHBIMU TPEOOBAHUAMH.



3.5. TemaTnuyeckuii njiaH JadopaTopHbIX padoT
JlaHHBIN BU paOOTHI HE MPEyCMOTPEH YUECOHBIM TTAHOM
3.6. Kypcogoii npoekT /kypcoBasi padora

JlaHHBIN BUT paOOTHI HE MPEyCMOTPEH YUCOHBIM TTAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OneHnBaHuE pPE3yJIbTATOB OOYUYEHMs] IO JAUCIHHUILIMHE OCYIISCTBIACTCS B
paMKaxX TEKYIIEro KOHTPOJS W TPOMEKYTOYHOW aTTeCTalluH, IPOBOJUMBIX IIO
oabHO-perTiHroBoit cucreme (bPC).

[IIkana OueHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIMHE:

YpoBeHb chopMUPOBAHHOCTH
WHAMKATOpPa KOMIIETEHIINH
N N Huxe N
Bricokuii Cpennumit Huzkuii
3arutanu- CPEJIHETO
Koz Kon POBAHHBIC o1 85 10 100/ o1 70 10 84 | 0T 55 10 69 | 0T 0 11O 54
KOMIIe- | MHAMKATOpa pe3yNIbTaThl
TEHIUH | KOMIIETEHIIUK | OOYdYEHHUS 1O IlIxana oneHnBaHUs
UCITUTUINHE HEY/I0B-
Auci YAOBIIET- YA
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTEIILHO
TCJIBbHO
3a4TCHO HC 3a4TCHO
3HATh:
OcHOBBI VYpoBens | YpoBenb | Munuman | YpoBeHb
ABTOHOMHBIX 3HAaHWW B | 3HAHUH B | BHO 3HAHUI
SHEpProycTaHoBo | 00beMe, 00BeEME, JOMYCTHM | HUXKE
IK-1.1 K, COBPEMEHHbBIE COOTBETCT COOTBETCT BIi MHUHHUMAJI
T dpoBbIe BYIOLLIEM | BYIOIIEM | YPOBEHb BHBIX
IIprauMaer - 6
Texnonoruu  u | IPOTPaMM | POrpamMM | 3HaHWH, TpeOOBaH
ydacTne B e e, HUMeEeT | UMeeT Wi,
paspaboTke MporpaMMHOE
6 MOATOTOBK | MECTO MECTO UMEIOT
npuHLmMnMan | OOecIeueHne
i H, 0e3 | HeCKOJIBKO | MHOT'O MECTO
BgHX cxem o DOCKTHDOBAHI ommOOoK HErpyOBIX | HETPYOBIX | rpyObIe
obopynosauu | TP p ommboK | ommMOOK | OMIMOKH
PPN A3
IK-1 00BEKTOB XapaKTEePUCTUKHU
TEIJIODHEpPre | U CBOICTBA
TUKH U OpPraHUYECKOI0
TCIIJIOTEXHHUK | TOIIJIMBA
nce YMETB:
UCHOJNIL30BAH | PaspaGareiBath | [Ipogemon | IIponemon | IIponemon | Ilpu
HneM NPUHIUIINAILE | CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIIEHUH
COBPCMCHHBI | ¢ cXeMsbl | Bl BCE | Bl BCE | bl CTaHAapT
XHH‘I’POBI{X SHEpProycTaHoBo | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
TCXHOIOTHA | ¢ | ymenns, YMEHHS, YMEHHUS, 3a7a4  HE
HCIIOB30BaHe | PELICHBI pelIeHbI pelIeHBI MPOJIEMOH
M 1ubpossix | B BCE TUTIOBBIE | CTPUPOBA
uHCTpyMenTo; | OCHOBHBIE | OCHOBHbIE | 3ajiadH  C | HbI
3aJaul  C | 3aJla4ll  C | HerpyObIM | OCHOBHBIE
aHaJIN3UPOBATH




u OT/ENbHBI | HETPYOBIM | H YMEHUS,
ONTUMM3UPOBAT | MU U OIMOKaMHU | UMEIOT
b CXEMBI c | HECyHmIEeCT omnoOKamMu , MECTO
yuéToM THmoB | BCHHBIMH |, BBITIOJIHEH | TPyOBIe
ucronp3yemoro | HEIOUYETa | BBIIOIHEH | bl BCE | OIMUOKHU
TOIUIMBA, MU, Bl BCC | 3a7aHus,
HPHMEHSTH BHITIOJTHEH | 3aJlaHUsl B | HO HE B
CTAaHTApTH u | B BCE€ | TIOJIHOM MTOJTHOM
3aJaHusa B | o0ObeMe, o0BeEME
HOPMATHBBI
MTOJTHOM HO
obbeme HEKOTOPBI
e c
HeJoueTa
MU
BJIAJICTh!
Hagsikamu IIponemon HNwmeercs [Ipn
paboTHI C CTPUPOBAH MUHHUMAJIb | PEIICHUU
porpaMMamMu bl HAaBBIKU HBII CTaHIapT
ISt npu IIponemon | yagop HBIX
MoJieupoBanus | pemrenun | CTPHUPOBAH | gappikoB 3agad  HeE
" HecTaHaap | bl 0a30BbIE s MPOJIEMOH
IIPOCKTUPOBAHU | THBHIX HaBbIKH pemeHus CTpUpOBa
s1; METOJJaMH 3amau Oe3 | Mpu CTaH/IAPTH | HBI
pacuéra u omMOOK M | PEHICHUH | BIX 3a7a4 ¢ | 0a30BbIC
ONTUMU3ALNH HEZ0YETOB | CTAaHJApPTH | HEKOTOPBI | HABBIKH,
CcXeM BIX 33734 C | MU UMEIOT
9HEPTrOYCTAaHOBO HEKOTOPBI HCO04YCTa MCCTO
K; mocodamu MU MU rpyobie
WHTETPaLU He04eTa OIIIMOKH
I_[I/I(l)pOBBIXU MU
TEXHOJIOTHH B
MPOEKTUPOBAHU
e
3HAMb
PusuKo- VYposenb | YpoBeHb | Munuman | YpoBeHb
K-1.3. XUMHYECKHE 3HAaHUM B | 3HAHUM B | BHO 3HAHUHU
BLITONHSET rmapaMmeTpbl O6”I>€Me, O6”I>€Me, I[(z’HYCTI/IM HHWXKE
sKcriepumenT | OPTAHHUECKOro COOTBETCT | COOTBETCT | bIH MUHHUMAJT
bi 1 pacuers | TOIUTHBE; BYION[EM | BYIOUIEM | yPOBEHb BHI)I6X
XUMUYeCKuM | [TPOBCACHUA ’ ’
napameTpam, | KCIEPUMEHTOB HOJIFOTO6BK MECTO MEeCTO AMEIOT
XApaKTEpHCT | M M3MEpEHHiL; u, ; e3 HCCKOJ6ILKO MHoro6 Mecgo
KA I yCII0BHS 91115 () HerpyObIX | HErpyObIX | rpyObie
ommOOoK 91115 (03 OIIMOKHU
YCIIOBUSM DKCILTyaTaI[uu
SKCITyaTallM | aBTOHOMHBIX
2t 06T>CKTOBV DHEProyCTaHOBO
ABTOHOMHOM |
1 ymemo
PaclpelieCt | BrinonnsaTs [Iponemon | ITponemon | Iponemon | Ipu
HOH pacyéThl U | CTpUpOBaH | CTPUPOBAH | CTPUPOBAH | PELICHUU
JHEPICTHKI | yicnepumentsr | Bl BCE | BI BCE | BI CTaHgapT
IS OLICHKH | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
XapaKTepucTHK | YMEHH, YMEHUS, YMEHUS, 3aay  He




TOILIINBA; pEIIEHBI peLIeHbI peIIeHbI IPOJEMOH
aHaJIU3HUpOBaATh BCC BCC THUIIOBBIC CTpHUpOBa
pe3yabTaThl OCHOBHBIE | OCHOBHBIE | 3a/la4dl C | HbI
SKCIIEpHMEHTOB | 331a4M  C | 33Ja4M  C | HOrPyOBIM | OCHOBHBIC
i Jenarp | OTACIBHBL | HETPYyOBIM | 1 YMEHUS,
BBIBOJIBL; MU u OLIMOKaMH | UMEIOT
paspaGateisare | HECYHECT omuoKamu | , MECTO
pexomenyaruy | BCHHPIMA |, BBITOJIHEH | IpyObIe
HEZ0YeTa | BBHIIOJHEH | bl BCE | OIIMOKHU
[0  YJIYYIIECHUIO
MU, Bl BCE | 3a/laHusl,
AKCILTyaTaluu
BBIMIOJIHEH | 3aJlaHusl B | HO HE B
YCTaHOBOK Bl BCE | [TOJIHOM IIOJIHOM
3a7aHus B | 00beMe, o0BeMe
MOJIHOM HO
o0beme HEKOTOPBI
e c
HejoYeTa
MU
enadems
HaBbIKaMHU [Iponemon HNmeercs IIpu
paboThI ¢ crpuposan | IIPOAMOH | viyyyvans | peennn
nabopaTopHbIM | bI HaBblku | CTPUPOBAH | gy CTaHJapT
00opy/s0BaHUEM | IIpU bl 0a30BBIC | HaGop HBIX
U IporpaMmaMu | pelieHuun HaBbIKHA HaBBIKOB 3aa4  HE
JUTSL pacuéTOB; HecTaHjaap | pu TUIs IPOJEMOH
MeTOJJaMHU THBIX pEIIEHUN | pEellieHus | CTpUpPOBa
CTaTHUCTUYECKON | 3aau 0e€3 | CcTaHAapTH | CTAHAAPTH | HBbI
00paboTku OIMOOK U | pIX 3amay ¢ | bIX 33J1a4 ¢ | 6a30BbIE
JaHHBIX HEA0YECTOB HEKOTOPHI HEKOTOPHbI HaBBIKH,
TEXHUKaMHU MU MU UMEIOT
0e301MacHOro Hefgouera | HEAOYETa | MECTO
IIPOBEACHUS MU MU rpyOsbie
HKCIEPUMEHTOB. OLIMOKH
[1K-2.2. 3namo
Ocymectist | HopMmel pacxona | YpoBenp | YpoBes | MuHuMan | YpoBeHb
€T KOHTPOJIb | DHEPropecypcoB | 3HaHUM B | 3HAHUW B | BHO 3HAHUU
HOpM JUISt o0neme, o0neme, JOTIYCTUM | HUXE
pacxoja BceX | aBTOHOMHBIX COOTBETCT | COOTBETCT | BIi MUHHUMAI
BUJIOB CHUCTEM, BYIOIIIEM | BYIOIIEM | YPOBEHb bHBIX
SHEPropecyp | TEXHHYECKHE IIporpaMM | MpPOrpaMM | 3HAHUH, TpeOoBaH
COB YCIIOBUS U e €, HMEET | UMeeT ui,
ABTOHOMHBIX | CTAaHAAPTHI JUISL | IOJATOTOBK | MECTO MECTO HUMEIOT
JHEpreTHUYec | TOBApPOB U u, 0€e3 | HECKOJIBKO | MHOTO MECTO
K-> KHUX CHCT€M; | MaTepHasoB, OIIMO0K HErpyObIX | HErpyObIX | IpyOble
MIPOBOJUT METOJIBI ommnboK omrnboK OILIIMOKH
BXOJIHOU KOHTPOJIS
KOHTPOJIb KayecTBa U
MOJTYYEHHBIX | COOTBETCTBUSL.
TOBApOB U Ymemo
MarepuanoB | OcymectBiate | [Ipopemon | IIponemon | IIponemon | Ilpn
Ha UX KOHTPOJIb CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
COOTBETCTBUE | pacxoja Bl BCE | Bl BCE | bI CTaHAapT
TEXHUYECKUM | SHEPTOPECYpCOB | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YCIIOBUSIM, u YMEHUS], YMEHUS], YMEHUS, 3ama4  He
TOCYJIapCTBE | aHAIM3UPOBATh | PEIIEHBI pELIEHbI pELIEHbI IPOJAEMOH




HHBIM JAaHHBIE; BCE BCE TUTIOBBIE | CTPUPOBA
CTaHAapTaMm | MPOBOJUTH OCHOBHBIC | OCHOBHBIE | 3a/laddl  C | HBI
u BXOJIHOM 3aJaud  C | 3ala4yd  C | HerpyObIM | OCHOBHBIE
ceprudukaTa | KOHTPOIb OTIICNbHBI | HETPYOBIM | U YMCHHSI,
M TOBapOB U MU u OIIMOKaMH | UMEIOT
MaTepuasos; HEecyliecT | omubKamu | , MECTO
pa3pabaTeiBaTh | BEHHBIMH | , BBITIOJIHEH | TpyObIe
MepbI 1O HEJ0YeTa | BBIIOJHEH | bl BCE | OIIMOKHU
ONTUMU3ALUU MU, Bl BCE | 3aJlaHus,
pacxona BHITIOJTHEH | 3aJlaHUsl B | HO HE B
pecypcoB Bl BCE | MTOJIHOM MOJIHOM
3a7aHus B | 00ObeMe, o0BeMe
MOJIHOM HO
o0beme HEKOTOPBI
e c
HejoYeTa
MU
671a0emb
Hagbikamu [Iponemon HNmeercs IIpu
paboThI ¢ CTPUPOBaH MUHUMANb | PElICHUU
MHCTPYMCHTAMH | bl HaBBIKH | [[ponemon | HBIH CTaHIapT
TUIS npu CTpHpOBaH Habop HBIX
MOHHTOPHHTA PEWIEHUN | [ Gonoprie | HABBIKOB | 33/a4  HE
SHEPronoTpedie | HECTAHIAP | oor o TUTS POJCMOH
HUS; METOJJAMHU | THBIX npu peleHuss | CTpUpoOBa
ayauTa u 3amau  Oe3 CTaHJapTH | HBI
pelieHnn
MIPOBEPKU OmuOOK U cramzapTH BIX 3aJ1a4 C | Oa30BBIC
COOTBETCTBUS HEJ0YCTOB HEKOTOPHI | HABBIKH,
CTaHaapTaMm; bIX 38189 €| iy UMEIOT
criocobamu HEKOTOPBL | yenoyera | MecTo
JIOKYMEHTHPOBA Mu MU rpy0bIe
HUS U HE09CTa OILITUOKH
OTYETHOCTH I10 MU
pe3yibTaTam
KOHTPOJIS
OueHoYHBIE MaTepUaibl  JUIi  TPOBEACHUS  TEKYIIErOo  KOHTPOJSI H

MPOMEKYTOUHOM aTTecTanuu TmpuBeAeHbl B [Ipmnoxenun k pabodeil mporpamMme

JUCIUITIIUHBI.

[ToaHBIN KOMIUIEKT 3aJlaHUl U MaTepuajioB, HEOOXOIUMBIX IS OIICHUBAHHS
pPE3yNIbTaTOB 00YUYEHUS M0 AUCIMIUIMHE, XPAaHUTCA Ha Kadeape pa3spaboTunka.
5. YueOHO-MeTOAM4YEeCKOe M MHPOPMALIMOHHOE 00ecTieYeHHe JUCHUILTUHBI

5.1. YuyeOHO-MeTOAMUYECKOE 00ecTIeYeHue

5.1.1. OcHoBHas nuTepaTypa

1. OuepreTuueckoe TOmmMBO : yueOHoe mocobue / E. B. 3aiinesa. - lBanoBo :
UI'3Y, 2015. - 110 c. - URL: https://elib.ispu.ru/node/4494. - ISBN 978-5-
00062-113-4. - TekcCT : 3IEKTPOHHBI.

2. CnocoObl MOTYYEHHS] U OUUCTKU TOIJIMBA JIJI1 aBTOHOMHBIX SHEPIOYCTaHOBOK :
npaktukyMm / JI. @. TaitnyraunoBa, ®@. P. lalinytaunoB. - Kazans : KI'DY,



2024. - 90 c. - URL: https://lib.kgeu.ru/. - TekcT : 3I€KTPOHHBIM..
5.1.2. lononHUTENIbHAS IUTEPATYpA

3. PacyeT u NpoeKTUpPOBaAHUE MAJIBIX IHEPTETUYECKUX O0OBEKTOB, pabOTAIOIINX Ha
TBEPJIOM TOIUIMBE .| METOJIMYECKUE YKA3aHUS K KypCOBOMY IIPOCKTY IS
CTyA€HTOB HampaBiieHud moarotoBku 13.03.01 «TemnosHepretuka u
tenoTrexuuka», 18.03.01 «Xwumuueckas texHonorus» / coctr. : I. P.
MumnraneeBa, 3. P. 3BepeBa, 3. B. lllamcytnunoB u np. - Kazaup : KI'DY,
2015. - 48 c., 1640 Kb. - URL: https://lib.kgeu.ru/irbis64r plus/index.html. -
~b. 1. - TEKCT : 3IEKTPOHHBIN.

4. CuctemMbl HaKOIUJICHUS DJIEKTPOSHEpPruu : ydyeOHoe mocodue / A. A.
®unumonoBa, A. A. Ununpos, [I. @. ['aiinytauHoBa. - Kazans : KI'OVY, 2023. -
115 c. - URL: https://lib.kgeu.ru/. - TekcT : 2I€KTPOHHBIH.

5.2. UudopmanmoHHoe odecnevyeHme

5.2.1. DAIEKTPOHHBIE U UHTEPHET-PECYPCHI

1. DnextpoHHas OubMoTeyHas cucTema KI'DY "MPBNC64"
(http://lib.kgeu.ru/).

2. DnexTpoHHO-OMOMMoTeuHas cuctema «Jlanby (https://e.lanbook.com/)

3. JIK pasmemennsiit B LMS Moodle 3.0

4. VHTEepHET TpEeHaXXKephl: WWW.i-exam.ru .

5.2.2. llpodeccuonanvupie 0a3pl gaHHBIX / WHGOpMaIMOHHO-CIIPABOYHBIE
CUCTEMBI

1. Mexnynapoanas pedeparuBHas 6a3a gansbix (http:// link.springer.com).

2. Hayunas BJIEKTPOHHAS oubnuoTexa "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

3. Poccuiickas rocynapctBerHas oudmauoreka (http:/ www.rsl.ru)

4. Duoukioneauu, cioBapu, cnpaBodnuku (URL: http://www.rubricon.com).

5.2.3. JIunieH3uOHHOE ¥ CBOOOJHO  pacHpoCTpaHsieMOE MPOrpaMMHOE
oOecreueHne TUCIUILINHEI

1. Tlonp3oBarenbckas ornepanuonHas cucrema Windows 10.

2. 11O nns »ddekTUBHOrO OHJIAH- B3aUMOJCUCTBUS MpeErojaBaTes |

ctyneata LMS Moodle. CoBpeMenHoe mporpaMMHoe oOecreUeHUE.

https://download.moodle .org/releases/latest/

Cucrema noucka naHpopManuu B cetu nHTepHET bpayszep Chrome

4. Tlaker mporpamm Ijisi co3manus u mpocMmotpa ¢ainos popmara PD Adobe
Acrobat

het


http://lib.kgeu.ru/
https://e.lanbook.com/
http://elibrary.ru/defaultx.asp
http://www.rsl.ru/

6. MaTepuaibHO-TeXHU4YeCKOe o0ecneyeHue QU CHUIINHbI

HaunmenoBanue Buna HaumeHnoBanue yueOHOM
y4eOHON paboThI ayJIUTOPHH, [lepeuensr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEeTATU3NPOBAHHON TEXHUYECKUX CPEICTB OOyICHHS
nabopaTopuu
Jlexuu VYuebnast ayauTopust 1uis Crienanu3upoBaHHast yueOHas Mebeb,
OPOBEACHHUS 3aHATHI TEXHUYECKUE CpeAcTBa oOydeHHMs, CiyXamme Il
JICKIMOHHOTO TUTA IIPEJICTaBICHUS yueOHOI uHpopMauu

OonpIION  aymuTOopuM  (MYJIBTUMEIUHHBIN
IPOEKTOP, KOMITbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTpAIlIOHHOEe 000pyAOBaHUe, Y4eOHO-
HarJISIIHBIE TOCOOUS

[IpakTnueckue |YuebHas ayIUTOPHS | Crenraiu3upoBaHHas yueOHast Me0enb,

3aHATHA NPOBCACHMA 3aHATUH| TeXHUYECKUE cpencraa o0y4eHus
CCMUHAPCKOTO THIA, | (MynbTUMETUNHBIA  MPOEKTOP, KOMIIBIOTEP
T'pyNIoOBbIX u I/IH,HI/IBI/I)I}:- (HoyT6yK), :')KpaH) " I[p
AJIBHBIX KOHCYJIbTAallWH,
TEKYLIETro KOHTPOJIS u
IPOMEKYTOYHOMN aTTECTALUN
KoMnbroTepHblIii Ki1ace ¢ CnenuanusupoBaHHas yyeOHas meOenp Ha 30
BbixoztoM B Mutepuer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHHYECKHUE cpelcTBa oOyueHus (MyJabTHMe-
JUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEpHI, pPOrpaMMHOE
o0ecnieueHue
CamocrostenbHas |KoMmbproTepHBIN Ki1acc ¢ CrenmanusupoBanHasi yuyebHas mebenb Ha 30
pabora BeixonoM B Muteprer B-600a | mocamounsix  mecr, 30  KOMIBIOTEPOB,

TEXHUYECKHE CpeAcTBa 00y4deHUs (MyIbTUME-
JUUHBIA TIPOEKTOp, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPBHI, IpOTrpaMMHOE
o0ecneueHue

Crnenanu3upoBaHHas MeOelb, KOMIIbIOTEpPHAs
TE€XHHMKA C BOBMOXHOCTBIO BbIxoza B IHTepHeT
u obecnieuenuem gocrymna B dUOC, skpaH,
MYJIbTUMEAUNHBIN IPOEKTOP, MPOTPaAMMHOE
obecnieueHue

YuraapHbIH 3a1
OUOJINOTEKHU

7. Oco0eHHOCTH OpPraHM3alu 00pa30BaTEIbLHOM AeSITeJIbHOCTH JIsl JIUIL €
OrpaHUYEeHHbIMH BO3MOKHOCTSIMM 3I0POBbSI 1 HHBAJIUI0B

Jlnita ¢ orpaHMYEHHBIMU BO3MOXHOCTAMH 310poBbs (OB3) 1 MHBAIMIBI UMCIOT
BO3MOYKHOCTh OECITPEIIATCTBEHHO TIEPEMENIAThC M3 OJHOTO y4eOHO-ITad0opaTopHOTO
Koprmyca B JpYroil, MOAHITHCS Ha BCE JTAXKU Yy4eOHO-Tab0paTOPHBIX KOPITYCOB,
3aHUMAaThCs B YYEOHBIX W HMHBIX IIOMCIICHUSX C YyYETOM OCOOCHHOCTCH
MICUXO(U3NIESCKOTO Pa3BUTHS U COCTOSTHUS 37I0OPOBBSI.

st oOyuenust muir ¢ OB3 u WHBaNMWIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JBUTATEIHPHOTO afmapara, o0ecreueHbl yCIOBUS OCCHpPENSITCTBEHHOTO IOCTYIa BO
Bce yueOHbIe momenieHus. Madopmanus 0 cueruanbHbIX YCIOBHSIX, CO3JaHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanuMooB, pa3MelleHa Ha caiiTe yHUBEpCHTETa
www//kgeu.ru. Imeercss BO3MOKHOCTb OKa3aHHUS TEXHHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKXKe YCIIyT CYyPIOTIEPEBOTINKOB U TU(DIOCYPIOTIEPEBOINKOB.



http://www.kgeu.ru/

JUtst aganTanuu K BocnpusaTyio Jimnamu ¢ OB3 u nHBanmuaaMu ¢ HapyIleHHbIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MmaTepuana MO0 JUCHUIUIMHE O00ecreurBaroOTCs
CJIEYIOINE YCIOBUSL:

- JUIs1 JIyd1Ied OpUEHTALMU B Ay AUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OMOBEIIECHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IUILIETCS HA JJOCKE);

- BHUMaHHE CJIa0OCIBIIIANIEr0 00YyYaromlerocss MPUBJIEKAeTCs IENarorom
KECTOM (Ha IJIEYO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONBIBAaHUE);

- pasroBapuBas C OOYYAIOIIMMCS, TMEAAroru4ecKuii paOOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMH IMPEIIOKEHUSAMHU, OOecleunBas BO3MOXHOCTb
YTEHUS 110 TyOaMm.

KoMmmeHncanyss 3aTpyIHEHM pPEYEBOrO M HWHTEUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIB30BAHMS CXEM, IUarpamMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTALUN C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJISIPHOTO TNPUMEHEHMsI YNpPaXHEHUH Ha rpaduueckoe BbIICIECHUE
CYILECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

- obecrieueHUs] BO3MOXKHOCTH Il  OOy4arolerocss IMOJIy4YUTb aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpE HEOOXOAUMOCTH.

Jlig ananTanuu K BocrpusaTHio unaMu ¢ OB3 u nHBanuaaMu ¢ HapyleHusIMu
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIBCKOTO Marepuana,
MPETYCMOTPEHHOIO0 00pa30BaTeIbHOM NMPOrpaMMOi MO BbIOPAHHOMY HaIlpaBJIEHUIO
MOATOTOBKH, 00ECIIEYUBAIOTCS CIECIYIONIUE YCIOBUS:

- BeIeTCsl ajanTtanus oPUIIMaIbHOrO caiiTa B ceT MIHTEpHET ¢ y4eToM 0CcoObIX
NOTPeOHOCTEN MHBAIMIOB 110 3pPEHUI0, 00ECTIEYNBAETCS HATMUYHME KPYIHOIIPU(PTOBOH
CIPAaBOYHON MH(POPMALIMK O PACIUCAHUMN YUEOHBIX 3aHSITHIA;

- Melarornyeckuii  paboOTHUK, ero coOecegHUK (Mpu HEOOXOAUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABISAIOTCS O0yUYaIOUIUMCS, PU ITOM KasKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY IeJJaroruyeckuii paboTHUK oOpalaeTcs;

- IEUCTBUS, JKECThl, NEPEMELICHHs TeJarornueckoro paboTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyatHas uWHGOpPMAIMS TPEAOoCTaBiIsgeTcs KpynmHbiM Tmpudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecrieynBaeTCsl HEOOXOAUMBIN YPOBEHb OCBEIICHHOCTH IMOMEILECHUH;

- IPEJOCTABIISIETCS  BO3MOXKHOCTh HCIIOJNB30BAaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aUCH 00BSICHEHUH Ha TUKTO(MOH (110 JKEJIAaHUIO 00YUJarOIIUuXCs).

dopMa 1poOBENECHUSA TEKYyLIEM U INPOMEXKYTOUYHOM  arTecTalvu Ui
obOyuaromuxcst ¢ OB3 ¥ MHBaNMAOB ONpPEACISIETCSl TEeAaroru4ecKuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MHAMBUAYAJIBHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEW Naercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IMOO MPEIOCTABIACTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToanyeckue pekOMeHAAIMM /ISl MpenogaBaTeseid M0 OpraHu3anuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIMMHUCS.



MeTtoaudeckoe oOecriedeHue nporecca BOCIUTaHUS 00y4YarOlUXCsl BHICTYTAeT
OJHUM U3 OIpEeNesouMX (PaKTOPOB BBICOKOIO KadyecTBa OOpa30BaHUA.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKHMH IpodeccnoHaln3M, 3pyAHLHNIO,
YETKYH0 IPAKIaHCKYIO NTO3ULNIO, CAMOJAUCLIHILINHY, TBOPYECKHUM MIOJIXO0 B PEIICHUN
npo(ecCHOHANBHBIX 3a7]a4, B XOA€ 00pa30BaTENbHOIO IpoLEcca CIIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

IIpn peann3anuu AUCHMIUIMHBL IIPENOJABATENb MOXET HCIIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PaOOTHI:

- MetoAbl (popMHpOBaHUS CO3HAHMS JIMYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPACCKAa3, COBET,
yOexXIeHre U ap.);

- METOAbl OpraHU3alMU AEATEIBHOCTH U (POPMHPOBAHUSA ONbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IeAarormyeckoe TpeOoBaHHE, NOpPYYEHHE,
IpUYYECHHE, CO3/IaHNE BOCIIUTHIBAIOUINX CUTYallul, TPEHUHT, YIIPaXKHEHUE, U 1. );

- METOJbl MOTHBALUM ACSITEIBHOCTU U MOBeACHUs (0100peHHe, MOOLIPEHHE
COLIMAJIIBHOM AaKTUBHOCTH, IIOPULAHUE, CO3JaHUE CUTyaludl Yyclexa, CO3/1aHue
CUTYaLMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

IIpn peamuzanuy  JUCHUIUIMHBL  [PENOAABATENb  JOJDKEH  YUYUTHIBATh
CJIEIYIOLME HAIIPaBJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumaHue.

- popMHpOBaHME y OOYYAIOIIMXCSA UEJIOCTHOTO MHUPOBO33PEHUS, POCCUHCKON
UJICHTUYHOCTH, YBaXKEHHUS K CBOEH CEMbE, OOLIECTBY, TOCYAAPCTBY, MIPUHATHIM B CEMbE U
O0ILIECTBE yXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haclieauto, (OPMUPOBAHUE CTPEMIIEHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMUpOBaHUE y OOYUAIOIIMXCSl aKTUBHOM TPaKIaHCKOM MO3UIIMK, OCHOBAHHOM
Ha TPAJWLMOHHBIX KYJIBTYPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHICKOIO
oOlecTBa, /sl TOBBIIEHUS CIHOCOOHOCTH OTBETCTBEHHO PEaIM30BHIBATH CBOM
KOHCTUTYLIIOHHBIE TTpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl 00yUaloIUXCsl, paCUIMPEHNE
KOHCTPYKTUBHOT'O YYacTUsl B NPHUHATHM PELICHWH, 3aTparuBarOlldX HX MpaBa U
MHTEPECHl, B TOM UYHKCJE B PA3IMYHBIX (OopMax caMOOpraHU3allui, CaMOYTPaBICHHUS,
OOIIECTBEHHO-3HAUNMOM JI€ATEIbHOCTH;

- opMHpOBaHHE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHohoOuw,
JUCKPUMUHALIMM 1O COUMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HallMOHAIbHBIM
IpU3HAKaM, MEXITHUYECKOM M MEXKOH(PECCHOHAIBHOW HETEPNUMOCTH, APYTUM
HEraTUBHBIM COLMAJILHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe eocnumarue:

- BOCLIMTaHUE YYyBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJINBOCTH,
YBAXEHUS K POAUTEISM, YUUTEISAM, JIFOASM CTapIIEro MOKOJIEHUS;

- popMupOBaHME MPHUHIMIIOB KOJUIGKTHMBM3Ma U  COJMIJAPHOCTH, JyXa
MUJIOCEPIIUS U COCTPaJaHUsi, MPUBBIYKH 3a00THUTHCS O JIOAAX, HAXOIALIUXCA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMUpPOBaHUE CONMUIAPHOCTH M YYBCTBA COLIMAIBLHOW OTBETCTBEHHOCTU IO



OTHOLIEHUIO K JIFOASM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370pPOBBS, MPEOJOJIECHUE
IICUXOJIOTUUECKUX OapbepoB 10 OTHOUIEHUIO K JIOASM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMU;

- pOpMHpOBaHHE SMOLIMOHAIBHO HACBHILIEHHOTO M JYXOBHO BO3BBILIEHHOTO
OTHOLIEHUSI K MUPY, CIOCOOHOCTH U YMEHUS IepeaBaTh JPYTUM CBOM 3CTETUYECKUMN
OIIBIT.

Kynemypno-npoceemumenscrkoe socnumanue:

- (popMUpPOBaHUE ICTETUYECKON KApTUHBI MUPA;

- popMupOBaHUE YBAXKEHHS K KYJIbTYPHBIM LIEHHOCTAM POJHOTO TOpoja, Kpas,
CTpPaHBbI;

- IOBBILIEHUE TTO3HABATEIbHON aKTUBHOCTU O0YYarOIIUXCS.

Hayuno-obpazosamenvnoe 6ocnumanue:

- popmupoBaHue y 00y4aromuxcsi HAy4YHOTO MUPOBO33pEHUS;

- hopMHpOBaHKE YMEHUS TIOJIy4aTh 3HAHUS;

- hbopMHpOBaHKE HABBHIKOB aHANIM3a M CHHTE3a MHGOpMAIMHU, B TOM YHUCIE B
npoeccuoHaNbHOM 00J1aCTH.
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OrneHoYHBIC MaTEPUANIBI IO TUCITUTUTHHE, MPETHA3HAYCHHBI TSI OIICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS Ha COOTBETCTBHE MHAMKATOPAM TOCTIKEHUS KOMIICTCHIINH.
OueHuBaHue pe3yJabTaTOB OOy4YeHHsS MO JUCIMIUIMHE OCYIIECTBISECTCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTectanyu, IpOBOJAUMBIX IO
oamnpHO-perTunroBoit cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Pa3nen 1. «BBenenue B TK1 15-
15 | 0-15 15-30
ABTOHOMHBIE DHEPIrOyCTAHOBKI» 30
OTt4eT Mo caMOCTOSITEIbHON
10
pabote 113
Cobecenopanue (C6c) 5
Paznea 2. «Oprannueckoe TK2 15 015 15- 15-30
TOIUTMBO U €T0 UCIIOJIb30BAHUE» 30
OT4eT Mo caMOCTOSITENIbHOM 10
pabote 113
CobecenoBanue (COc) 5
Pazgen 3. «Oxcrnyarauus u TK3
3¢ (HEeKTUBHOCTH 25-
25 [0-15 25-40
SHEPTOYCTAHOBOK HA 40
OPraHNu4eCKOM TOILJIUBE
OTueT Mo caMOCTOSATENILHON 20
pabote 113
Cobecenopanue (COc) 5
IIpome:xxyTOYHAs aTTECTALMA oM 0-45
(3x3amMeH)
3aaHue MPOMEKYTOUHOM 0-15
aTTecTarun
B nucemenHoii popme no 0-30
omreram

2. OueHoYHbIe MATEPHAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTALUH
[ITkana OLEHKH Pe3yJbTaTOB 00YUYEHHMSI 110 TUCHUILIMHE!

YpoBeHb chOPMUPOBAHHOCTH
WHAUKATOpPa KOMIIETEHLIUU

Kon Kon 3amianu-
KOMIIe- | MHAMKATOpa pOBaHHbIE
TEHIUU | KOMIIETCHIUU pe3yJIbTaThl Boicokuit | Cpennuii Huxe Husknii




oOyuyeHus 1o CpeIHero
JTUCIUIUINHE
ot 85 o 100/ ot 70 o 84 | ot 55 10 69 | oT 0 110 54
[IIkana oneHuBaHus
HEYI0B-
YAOBJIET- YA
OTJIUYHO XOPOIIIO JIETBOPHU-
BOPHUTEIBHO
TCIIBbHO
3a4TEHO HE 3a4TE€HO
3HATh:
OCHOBBI VYpoBenp | YpoBeHb | Munuman | YpoBeHb
ABTOHOMHBIX 3HaHUH B | 3HAHUM B | BHO 3HAaHUH
3HEProycTaHOBO 00BeMe, 00BeMe, JOTIYCTUM | HIDKE
K, COBpPEMEHHbIe | COOTBETCT | COOTBETCT 13171 MHUHHAMA
dpoBbIe BYIOILIEM BYIOILIEM YPOBEHB bHBIX
TexHoMoruy 1 | TPOTPaMM | POTpamM | 3HAHHUI, TpeOOBaH
NPOrpaMMHOe e €, HMEET | UMeeT Ui,
oBeCIeCHIIE MOATOTOBK | MECTO MECTO UMEIOT
H, 0e3 | HECKOJIBKO | MHOTO MECTO
JUTS
OInO0K HerpyObIX | HErpyObIX | rpyOble
MIPOCKTUPOBAHU
ommboK (91115 (03 OIIMOKHU
A,
XapaKTEPUCTUKH
K-1.1. u CBOMCTBa
Ipumumaer | OPTaHHIECKOro
yuacTye B TOILJTMBA
pa3paboTke YMETh:
TIPUHIUITHA IIponemon | IIponemon | IIpogemon | Ilpu
BHBIX CXEM U CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PCIICHUN
obopymosanu | Paspabateiath | Bl BCE | Bl BCE | BI CTaHJapT
ST JUIA IPpUHIMUIINATIBH OCHOBHBIC | OCHOBHBIC | OCHOBHBLIC | HBIX
IIK-1 00BEKTOB 1303 CXeMbI | YMCHHU, YMCHHS, YMCHHU, 3ama4  He
TEIUIODHEPre | SHEproycraHoBo | PEMICHBI PCIICHBI PCIICHBI IIPOIEMOH
THKHU U K c | BCE BCE TUTIOBBIE CTpHpOBa
TEIIOTEXHUK | KCIIOIb30BAHUE OCHOBHBIC OCHOBHBIC 3aJadyu C | HbI
uc M 1ubpossix | 3484 C 3aﬂaq1g C | HeTpyOBIM | OCHOBHBIE
TOCIbHBI | H bIM | U HUS
MCTIOIb30BAH | yyCTPYMEHTOB; OTACH erpy! yMEHu,
HeM MU u omuOKaMu | UMEIOT
aHaJM3UPOBATH
COBPEMEHHBI | HECYIIeCT | OImHUOKaMu | , MECTO
BEHHBIMH BBITIOJTHEH | rpyObIe
X Lupp OBRIX | onrummsnposar ; Py
TeXHOJIOr it HeJl0YeTa | BBIMOJHEH | bl BCC | OLINOKH
b CXEMBL €| vy, Bl BCC | 3aJaHMs,
YICTOM  THIIOB | prmonpen | 3amaHus B | HO He B
HCHOIB3YyEMOTO | BCE | MOJHOM MTOJTHOM
TOILTMBA, 3agaHusl B | 00beEMeE, o0BeMe
HPUMCHATD MTOJIHOM HO
CTaHIApTBl U | oObEMe HEKOTOPBI
HOPMATHBBI e c
HeJo4eTa
MU
BIIAJICTh:
Haspikamu ITponemon | IMponemon | Mmeercs IIpu
pa60TBI C CTPUPOBAH | cTpuUpoOBaH | MUHHMAJIb | PCHICHUH
nporpaMmmamMu bl HAaBBLIKM | b1 Ga3oBble | HBIA CTaHJapT
AT 1IpH HaBBIKU Habop HBIX




MOJICJIUPOBAHMsl | PELIEHUU | TIpU HaBBIKOB | 3a/la4  He
u HECTaHAap | pemieHud | AV POJIEMOH
MPOEKTUPOBAHU | THBIX CTaHJapTH | PELICHHS | CTPUPOBA
s1; METOIaMHU 3ana4 0€3 | prx 3amay ¢ | CTAHAAPTH | HBI
pacuéra u OIIMOOK H | yegoropp | BIX 33424 C | Oa30BEIC
ONTUMU3ALUU HEJIOYETOB | 3y HEKOTOPBl | HABBIKH,
cXeM Hemouera | MH UMEIOT
HHEProyCTaHOBO - HEeJo4YeTa | MeCTO
K; Tocooamu MU rpyosbie
MHTErpaliu OLINOKHU
(G poBBIX
TEXHOJIOTUH B
MPOEKTUPOBAHU
e
3Hamo
Pusuko- VYposenb | YpoBeHb | Munuman | YpoBeHb
XAMHYECKUE 3HaHUW B | 3HAHUH B | BHO 3HAHUU
napameTpsl o0BeEME, o0BeEME, JOTIYCTUM | HIKE
OpraHH4eckoro | COOTBETICT | COOTBETCT | blif MUHUMAI
TOTLIHBA; BYIOIIIEM | BYIOIIEM | YPOBEHb BHBIX
METOIBI porpamMm | MporpamMMm | 3HaHUH, lee60BaH
HpOBeE/IeHUs e €, HUMeeT | UMeeT Ui,
sKkcriepuMenTos | MOATOTOBK | MECTO MECTO UMEIOT
N — H, 0e3 | HECKOJIIBKO | MHOTO MECTO
011150 HerpyObIX | HEerpyObIX | rpyObie
yeoBuA 01112 (0N OImnOOoK OIMOKHU
[K-1.3. OKCILTyaTalluu
Brimonusier | @BTOHOMHBIX
SKCTIepUMeHT | YHEPrOyCTaHOBO
bl 4 pacyersl | K
no pusuko- | ymemo
XUMHUYECKUM IIponemon | Ilpoaemon | Ilponemon | Ilpu
napameTpam, CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
XapaKTePUCT bl BCE | BI BCE | BI CTaHIapT
UKaM U BBINONHATH OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YCIIOBHSAM pacuéThl u | ymMeHus, yYMEHHUS, YMCHWSI, 3amad  He
SKCILTyaTallkl | skcriepuMeHThl | PCIICHBI peleHsbl peIlIeHBI IPOJEMOH
1 00BEKTOB IS omenku | BCE BCE THUIIOBBIE CTpHUpOBa
ABTOHOMHOH | xapaxrepncnk | OCHOBHBIC | OCHOBHBIC | 37149 C | HbI
u TOILIHBA; 3aJaud  C | 3aJla4ydl  C | HerpyObIM | OCHOBHBIE
pacupenesen | uyamysuposars OTIENBHBI | HETPYOBIM | U YMCHHSI,
HOM MU u OIIMOKaMH | UMEIOT
pe3yIbTaThI
DHEPTETHKHU HECYIECT | OmMOKaMH | , MECTO
HKCIIEPUMEHTOB
BEHHBIMH | , BBITIOJTHEH | TpyObIe
1 ACHMATE | yenodera | BBIMONHEH | BI BCE | OIMUOKHU
BBIBOZIBL, MU, BI BCE | 3a/1aHUS,
pa3padaThiBaTh | ppinonmen | 3ajaHus B | HO He B
PCKOMCHIAINKA | BCE | MOJHOM HIOJTHOM
IO  YJIYYHICHHUIO | 3amapns B | 00bEME, o0BeMeE
IKCILTyaTaIuu OTHOM HO
YCTaHOBOK o0beme HEKOTOPHI
e c
HejoYera
MU

gnaoems




HaBBbIKAMH [Tponemon Nwmeercs [Tpu
paboThI ¢ crpuposan | IPOICMOH | \ypyvans | pemuenun
nabopaTopHbIM | bI HaBblku | CTPUPOBAH | gy CTaHJapT
0o0opynoBaHUEM | IIpU bl 0a30BBIC | HaGop HBIX
U IporpaMMaMy | peuieHun | HaBbIKH HaBBIKOB 3a7a4  HE
JUIS1 paCU€TOB; HecTaHjap | pu JUTSL MPOJIEMOH
METOaMHU THBIX pEeLICHUU | peuieHus | CTpUpoOBa
CTaTUCTHYECKON | 3a7au 0e3 | craHgapTH | CTaHIAPTH | HbI
00paboTku OoMOOK M | bIX 3a/1a4 ¢ | bIX 3a/1a4 ¢ | 6a30BbIe
JaHHBIX HEA0YCTOB HEKOTOPEI HCKOTOPLbI HaBBIKH,
TEXHUKaMHU MU MU UMEIOT
0e301macHOro Hefmouera | HEAOYETa | MECTO
MIPOBEICHUS MU MU rpyObie
SKCIIEPUMEHTOB. OLINOKHU
3namo
Hopwmel pacxona | YpoBeHb | YpoBeHb MunuMan | YpoBeHb
JHEPropecypcoB | 3HAHUM B | 3HAHUW B | BHO 3HAaHUU
JUISt o0beme, o0beme, JIOTYCTUM | HUXE
ABTOHOMHBIX COOTBETCT | COOTBETCT | bIH MUHHUMAJ
CUCTEM, BYIOLLIEM | BYIOILIEM | YPOBEHb BHBIX
TEXHUYECKUE [IporpaMM | IPOrpaMM | 3HAHUH, TpeOoBaH
T1IK-2.2. YCIOBUS U € €, HUMEET | UMEET HM,
OCYH.IGCTB JI1 CTaHAApThI JJIA IIOATOTOBK | MECTO MECTO UMCHOT
€T KOHTPOJIb TOBApoOB U H, 0e3 | HECKOJIBKO | MHOTO MECTO
HOPM MaTepHuaJoB, ommboK HerpyObIX | HErpyObIX | rpyObie
pacxojia Bcex | METOJbI (01105010} 4 orndoK OILIMOKH
BUJIOB KOHTPOJIA
3HEpropecyp KadyecTBa u
COB COOTBETCTBHUSL.
ABTOHOMHBIX | Ymemo
JHEpreTuyec IIponemon | IIponemon | IIpogemon | Ilpu
KHX CHUCTEM; CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
MIPOBOJIUT bl BCE | Bl BCE | bl CTaHJapT
BXOJIHOMU OcCylecTBISITh | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
[K-2 KOHTPOJIb KOHTPOJIb YMEHUA, YMEHUA, YMEHHUS, 3a7a4 HeE
MOJIYYSHHBIX | pacxoja pelIeHbI pelIeHbI pEIIeHBI MPOJIEMOH
TOBapoB U DYHEPropecypcoB | Bce BCE TUIIOBBIE | CTPUPOBA
MaTepuaioB | U OCHOBHBIE | OCHOBHBIE | 337aud C | HBI
Ha UX QHAIM3UPOBATh | 33Ja4ydl  C | 334U C | HETPYObIM | OCHOBHBIE
COOTBETCTBUE | IAHHBIE; OT/ENbHBI | HETPYOBIM | U YMEHUS,
TEXHUYECKUM | IPOBOJIUTH MU u OIIMOKaMH | UMEIOT
YCIIOBHSIM, BXOJTHOU HecyliecT | omubKamu | , MECTO
rocy/apcTBe | KOHTPOJIb BEHHBIMU | , BBHITIOJIHEH | TpyObIe
HHBIM TOBapoOB U HEJ0ueTa | BBIIOJHEH | bl BCE | OIMUOKHU
CTaHJapTaM | MaTEpHAJIOB; MU, bl BCE | 3a/laHus,
u pa3pabaTeiBaTh | BBIIIOJIHEH | 3aJaHuisl B | HO HE B
ceprudukara | Mepsl IO BI BCE | MMOJIHOM MIOJIHOM
M OINTHUMU3AIUNA 3agaHusl B | 00beEMeE, o0BeMeE
pacxoja MOJIHOM HO
pecypcoB obbeme HEKOTOPBI
e c
Hejo4eTa
MU
enaoenv
Hasbikamu | lponemon | TMponemon | Umeercs | Hpu




paboTHI C CTPUPOBAH | CTPUPOBAH | MUHUMAJb | PELIEHUU
MHCTPYMEHTaMHU | bl HaBBIKM | pI 6a30BbIC | HBII CTaHIApT
JIA IIpHu HaBBIKHU Ha6op HBIX
MOHHUTOPHUHIA PEIICHUH | 1py HaBBIKOB 3ajad  He
sHEepronoTpedie | HecTaHaap pemenun | A HpOJACMOH
HHS, METOJaMH | THBIX cranjapry | PSUWICHAS | CTPHPOBA
ayuTa u sajmaq Oes | | o sanay ¢ | CTAHAAPTH | HBI
MIPOBEPKHU OIIMOOK U HEKOTOPBI BIX 337124 C | 0a30BbIC
COOTBETCTBUS HENO4eToB | HEKOTOPBI | HaBBIKH,
CTaH/IapTaM; MU HMEIOT
HejoueTa
criocooaMu HeJouera | MECTo
JIOKYMEHTUPOBA MU MU rpyObie
HUS U OIINOKH
OTYETHOCTH 110
pe3yJbraram
KOHTPOJIA

OI.[GHKa «OTJIHUYHO» BBICTABIISICTCA 3a BBIIIOJIHCHUE pACHYENIHbIX MUNOBbLIX

3a0anuil 6 cemecmpe, 21y00KOe  NOHUMAHUE NPUHYUNOE  OKCHLYAmAayuu
ABMOHOMHbBIX IHEP2OYCMAHOBOK HA OP2AHUHECKOM MONIUSe Npu cobecedosanuu,
ogopmnenuss omuemos no 1abopamopHbiM pabomam, NOJHbLE U COOEPHCAMETbHBLE
omeemuvl Ha 8ONPOCHL bulema (meopemudeckoe u npaKkmuyeckoe 3adanue);

OrcHKa «XOpPOIN0» BBICTABJISACTCS 3a BBIMOJHCHUE PACUEMHBIX MUNOBLIX
3a0anuil 6 cemecmpe; NOHUMAHUE NPUHYUNOE OKCHIYAMAyuu asmoHOMHBIX
IHEP2OYCMAHOBOK HA OP2AHUYECKOM MONIUBE NPU COOeced08anu, OPOpMIeHUs
omyemos no J1aOOPamopHviM  pabomam, omeemvl HA BONPOCLL  Oulema
(meopemuueckoe uiu npakmuieckoe 3a0anue);

OrneHKa «yAOBJETBOPUTEILHO» BBICTABISACTCS 3a BBIMOJIHCHHE THIIOBBIX
PacuemHulx 3a0ay 8 cemecmpe, 0QPOPMACHUU NPAKMUYECKUX 3A0AHUIL.

OreHKa «HEY/I0BJIETBOPUTEIbHO» BBICTABIACTCS 3a CJa00e€ M HEMOJIHOE

BBIIIOJIHCHUC THUIIOBBIX pAcYemHblx 3a0a4 6 cemecmpe u npadKkmu4ecKux 3a0aHU.

3. IlepeyeHb OLIEHOYHBIX CPEICTB

KpaTkas xapakrepucTuka OLEHOUYHBIX CPEJICTB, UCIIOIB3YEMBIX IIPU TEKYILEM
KOHTPOJIE YCIEBAEMOCTH U TMPOMEXKYTOUYHOW aTTeCTalid O0O0ydYaromerocs 1o
JUCHUITIINHE:

HaumenoBanue Onucanune
OLIEHOYHOTO Kparkas xapakTeprcTiKa OLIEHOYHOTO CPEICTBa OLICHOYHOT O
CpeACTBa CpencTBa
CpencTtBo OLEHKH YMEHHUS MPUMEHATHh IOJy4YE€HHbIE
TEOPETHYECKUE 3HAHUS B MPAKTHYECKOW CHUTYaIlUH.
[IpakTrueckoe KomMmiiekT 3agay u

3ajaHyie HAIpaBJICHO HA OLIEHMBAaHUE KOMIIETEHLIUH MO
JIUCIUIUIMHE, COJEPKUT YETKYIH0 HMHCTPYKIHIO MO
BBITIOJIHEHHIO WUJIM AJITOPUTM JIEUCTBUI

3aganue (I13) 3aJlaHu i

Co0OecenoBanue
(Coc)

CpencTBo KOHTPOJIA, OPraHU30BAaHHOE KAK CIeNUaIbHas
Oecena mpernoaBaTeliss ¢ 00Y4YaOIMMCs Ha TEMBbI, CBSI-

Bomnpoce! o
paznenam




3aHHBIC C M3Y9aeMOH JUCIUTUINHON, ¥ pACCYMTaHHOE Ha JVICIIATUTHHBI
BBISICHEHHE 00beMa 3HAHUI 00ydJaroIerocs mo omnpese-
JICHHOMY pa3Jiely, TemMe, IpolJeMe U T.11.

4. IlepeyeHb KOHTPOJBHBIX 3aJaHWH WJIH HMHbIE MAaTePHAJIbI,
HeoO0XoaMMble [JIl OLEHKH 3HAHWI, YMEHHd M HABBIKOB, XapaKTePHU3YHOIIHX
Tanbl GopMUPOBaAHMUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCHMIINHBI

s Tekymero kourpoJs TK-1:

[IpoBepsiemble KOMIETEHIINU:

[IK-1. CmocobeH yuacTBOBaTh B pa3pabOTKe U HKCIUTyaTallu OOBEKTOB
TEIJIO3HEPTeTUKN U TEIUIOTEXHHKH, HPOEKTHUPOBATH M BHEAPITH COBPEMEHHBIC
aBTOHOMHBIE YHEPTrOYCTAHOBKHU U OOBEKTHI paCIpeAeICHHON YHEPTreTUKH

[IK-1.1. TlpuHumaer yvacthe B pa3pabOTKE MNPUHUMUIIUAIBHBIX CXEM U
o0opyaoBaHus 1Jis1 OOBEKTOB TEIIOPHEPTETUKH U TEINIOTEXHUKHU C UCIIOJIb30BAaHUEM
COBPEMEHHBIX [IU(PPOBBIX TEXHOIOTHI

[1K-1.3. BpInonHse€T 3KCHEPUMEHTHl M pacyeTbl MO (PUIUKO-XUMHUECKUM
napaMeTpam, XapakTepUCTUKaM U YCIOBUSAM 3KCIUTyaTallud 0ObEKTOB aBTOHOMHOMU U
pacnpeneseHHON SHEPreTUKN

[IK-2. CnocobeH K OpraHuM3allid TEXHUYECKOTO U MaTepUalbHOIO
o0ecrieyeHnss MO SKCIUIyaTallud AaBTOHOMHBIX SHEPreTHYECKHMX CHCTEM M €€
KOMITOHEHTOB

[T1K-2.2. OcymecTBasieT KOHTPOJIb HOPM pacxoda BCEX BUAOB YHEPTOPECYPCOB
ABTOHOMHBIX JHEPreTUYECKHUX CUCTEM; MPOBOJIUT BXOJHOW KOHTPOJIb IMOTYYEHHBIX
TOBapOB W MaTepuajoB HAa MX COOTBETCTBUE TEXHUYECKHM  YCIIOBHUSM,
rOCyAapCTBEHHBIM CTaHJApPTaM U cepTuduKaTam

CobecenoBanue (Coc). TK-1.

1. Uto Takoe aBTOHOMHBIE SHEProyCcTaHOBKHU (ADY)?

. Kak sBommorimonupoBan ADY OT MPOCTBIX CUCTEM K COBPEMEHHBIM?

. I'te yarie Bcero NpUMEHSI0TCS aBTOHOMHBIE SHEPTOyCTaHOBKHU ?

. ITouemy ADY BocTpeOoBaHbI B yIal€HHBIX U TPYAHOAOCTYIHBIX pailoHax?
. Kakue otpacinu mpoMbIIIIEHHOCTH UCHONB3YIOT ADY?

. Kak ADY npuMeHstoTcs B CEIbCKOM XO035IUCTBE?

. Kakue npenmymectsa ADY misg XKKX u yacTHbIX 1OMOB?

. KakoBbI OCHOBHBIE TTIEpBOHAYAJIbHBIE 3aTPAThl Ha BHEAPEeHUE ADY?

. Kak gonrocpounas 5koHOMUSI KOMIIEHCUPYET BHICOKHE CTapTOBBIE PACXOIbI?
10. Kakoe Bnusinue ADY 0Ka3bIBalOT HA OKPYXKAIOIIYIO cpey?

11. Kakuie Mepbl CHIKAIOT SKOJIOTHUECKUi yiiepd ot ADY?

12. ITo kakum KpuTepusiM KiacCuuiupyrotT ADY?

13. Kakue Buapl ADY HCNOIBb3YyIOT OPraHMYECKOE TOTLIMBO?

14. YeM oTiMuarOTCs ra30Bbie U AU3ETbHBIE SHEPIOYCTAHOBKU?

15. Kak paGoTaroT ycTaHOBKH Ha Ouomacce?

16. Yto Takoe rubpuaHbIe YHEPIrOYCTAHOBKH?

17. Yem aBTOHOMHBIE ADY OTAMYAIOTCSA OT PE3EPBHBIX?
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18. Kakue npenmyIiecTBa y ra3oBbIX SJHEPrOyCTAHOBOK?

19. HazoBuTe HenocTaTKu OU3EIBLHBIX ADY.

20. [Touemy ycTaHOBKHM Ha OMOMAcCCe CUYUTAIOTCS SKOJIOTUYHBIMU?

21. KakoBbI MUIFOCHI THOPUIHBIX CHCTEM?

22. Kak momnocts ADY BiusieT Ha ux cdepy npuMeHeHus?

23. Kakue ¢dakTopbl onpenenstoT Beioop tumna ADY?

24. Kakne KoOMOMHUPOBAHHBIC SHEPTOYCTAHOBKH CYIIECTBYIOT?

25. OnumuTe TPUHIUI padoThl TEIJIOBBIX ADY.

26. Kak MexaHn4ecKue mpoIiecchl mpeoopa3yroTcs B 2JIEKTPUIECTBO?

27. Ilepeuncinite OCHOBHbIE KOMIIOHEHTHI ADY.

28. Kakyro posp UrparoT JBUraTeiar BHyTPEHHEro cropanus B ADY?

29. JIns yero npeaHa3HayYeHbl TEHEPATOPHI B JHEPTOYCTAHOBKAX?

30. Kak cuctemsbl oxJIaxaeHus! BIUAIOT Ha 3 PeKkTuBHOCTE ADY?

31. Kakue ¢pyHKIIUU BBITIOJIHSIET CUCTEMA MOJa4H TOTLIMBA?

32. Kakue KOHTPOJIbHO-U3MEPUTENbHBIC TPUOOPHI UCIIONIB3YIOTCS B ADY?

33. Kak cuctembl ynpaBieHHs] aBTOMaTHU3UPYIOT padoty ADY?

34. Kakre MeToAbl ONITUMU3ALINY IPUMEHSIOT 17151 oBhieHus KIT[[ ADY?

35. Kak noBbicUTh 3HEPTOA(H(PEKTUBHOCTH YCTAHOBOK?

36. OnummTe 3Tansl daeKTporeHepauuu B ADY.

37. Ilouemy Ba)KHO peryJsipHOE 0OCITyKUBaHUE KOMIIOHEHTOB ADY?

38. Kak temtoBsie nmorepu camxaroT KIIJ[ yctaHOBOK?

39. Kakne nHHOBALMK BHEAPSIIOTCS B COBpEMEHHbIE ADY?

40. Kak oeHUTh TPOU3BOAUTEIBHOCT SJHEPTrOYCTAHOBKU?

IpakTuueckoe 3axanue (I13)TK-1.

IIpakTnueckoe 3ansitue 1. Pacuyér JHepreTrudyecko MOTPEOHOCTH
ABTOHOMHO# yCcTaHOBKHM (ADY) Ha OpraHM4ecKoOM TOILUIMBE IJIs1 yIAJEHHOTO
o0beKTa.

[lens: paccyuThIBaTH SHEPTETHUECKYIO MOTPEOHOCTh YAAIEHHOTO OOBEKTa
JUTs aBTOHOMHOM 3HEproycTaHoBku (ADY) Ha OpraHM4ecKOM TOIUIMBE, YUYUTHIBAS
CyTOUHYI0O H ce30HHYyI Harpy3ky, KIIJI oOopynoBanusi, pacxoa TOILIMBA,
SKOHOMHMYECKHUE U SKOJIOTUYECKUE MTAPAMETPHI.

1. Cyrounoe  mnorpebienue  sHepruv.  Paccuutaiite  CyTO4YHOE
sHepronorpedenne oobekTa: xonoawibHuk (200 Bt, 24 4), ocsenienue (10 namn no
15 BT, 5 u), BoastHoM Hacoc (1 kBT, 2 4). Onpenenute o011y Harpy3ky B kBT 4.

2. Pacuér pacxoma guzenpbHOro TomuMBa. [Jng  ausens-reHeparopa
MortHOCTRI0 10 kBt (ymensnbiit pacxoa 0,3 n/xkBt-u, KIIJ 35%) ompenenurte
CYTOYHBIN pacxo] TornBa npu Harpyske 80%.

3. CpaBHeHue BUJOB TOIUIMBAa. (CpaBHUTE CTOUMOCTb DSHEPrUd st
nusenbHoro (55 py6/m, KIIJ 35%) u ra3zoBoro reneparopa (20 py6/m?, Temsora
cropanus 35 MJx/m?, KITJ[ 40%).

4. 3amac ToruMBa Ha ce30H. Paccunraiite 00BHEM XpaHUIUIIA IS TU3EIBHOTO
TOTUTMBA, HEOOXOAUMOTO Ha 3 Mecsama paboThl TreHepaTopa (CpeaHeCcyTOYHOE
notpebnenue 15 kBt 4, ynensnsiit pacxon 0,25 1/kBt-u).



5. BwiOpocer CO:. Omnpenenute romoBbie BbIOpOcEl CO2 OT AW3ETH-
re"eparopa (yaenbHbiit pacxon 0,28 1/kBt1-4, koadunment Beiopocos 2,7 kr CO2/1)
npu Beipabotke 5000 kBT -4/ros.

6. Onrtumuzanus THOpUIHOM cucTembl. [[ns oOBeKkTa ¢ CyTOYHBIM
notpebnenremM 20 kBT-u npemsioxxkute THOPUIHYIO CUCTEMY (COJHEYHbIE MaHeNHu +
nu3elnb-reHeparop). [Ipyu kakoM MpoIeHTe COTHEYHON reHepaliil CUCTeMa OKYITHUTCS
3a 5 ner? (Croumocts mquzens: 700 Teic. pyO, ruOpumHON cuctemsbl: 1.2 MiH pyo,
tapud 8 pyo/xBt-u).

7. Bmusinue temnepatypbl Ha KI1/I. Jn3zens-reneparop tepser 0,4% KII/ Ha
kaxasli rpaagyc Hmwxke 0°C. Paccumraiite daxtuyeckuit KIIJI nmpu -20°C, ecnu
HomuHaNbHBIA K111 38%.

8. Jloructuka poctaBku ToruiMBa. [ ynanéHHoOM 0a3bl C MECSYHBIM
pacxonoM 1500 i1 Au3TONIMBA paccUMTalTe CTOMMOCTh JOCTaBKH BepToneToM (200
py0/11) u aBToTpancnoptoM (50 py0/n + cTpoutenbcTBo noporu 3a 1,5 miaH pyo Ha 7
JIET).

9. Pacuér MomiHOCTH pe3epBHOro reseparopa. Omnpenenure MOIIHOCTb
PE3EpPBHOTO ra30BOr0 reHeparopa Juisi MUKOBOW Harpy3ku 15 kBT, eciu ocHOBHOM
JIN3ENb-TEHEPATOP MOKET MOKPBITH TOJIbKO 70% muka.

10. Okonoruyeckas oreHka. CpaBHute BbiOpockl NOx ot quzensHoit (10 1/i)
1 ra30Boil (3 1/M*) yctaHoBoK nipu BeipaboTke 1000 kBT 4 (ynenpHbIN pacxod au3esns
0.3 1/xkB14, raza 0,4 m*/xkBt-u).

IIpakTnyeckoe 3austue 2. OmnpeneseHue ONTHMAJIBHOIO THIIA
IHEProyCTAHOBKH HA OPraHMYeCKOM TOIJIMBE JJIsl 32JAaHHOT0 PEerHoHa C y4éToM
KJIMMATH4YEeCKHUX YCJIOBHIA.

Lens: onpeaenuTb ONTUMAIbHBIA THUII aBTOHOMHOW 3HEProycTaHoBKH (ADY)
JUISL  3aJJaHHOTO pEruoHa ¢ Y4E€TOM KJIMMATHYECKUX YCIOBUM, JOCTYMHOCTH
OpPraHUYECKOr0 TOIUIMBA, SKOHOMHMYECKOHN 11e1eCO00pa3HOCTH M IKOJIOTMUECKHUX
OTpaHUYCHUM.

1. Pacuér mnotpebneHuss nu3enbHOro TOmUMBA. JIjisi Ju3enb-TeHeparopa
MoIIHOCThIO 15 kBT ¢ ynensubiM pacxomom 0,25 w/kBt-u onpenenurte CyTOUYHBIM
pacxo ToruBa mpu Harpyske 70% u padote 10 4acoB B CyTKH.

2. CpaBHEeHHME CTOMMOCTH 3Hepruu. Paccuuraiite croumocth 1 kBT'u mys
TU3eIIbHOTO TeHeparopa (meHa torusa 55 py6/n, KIIJ[ 35%) u razoBoro reneparopa
(uena raza 20 py6/m?, reriora cropanust 35 MJx/m?, KT 40%).

3. Omnenka 3anacoB TommBa. [ng yaan€HHOro mnocéiaka ¢ CYTOYHBIM
notpebnennem 200 Bty omnpeaenure HEOOXOOUMYI0 EMKOCTh XpaHWIMILA
JM3EJIbHOTO TOIUIMBa Juisl oOecrieueHuss aBTOHOMHOCTH 30 pgHeill (TUIOTHOCTB
nustorBa 0,85 kr/n, sHepreruueckas ieHHOCTb 42 M J[x/kr).

4. Bnusnue temnepatypsl Ha KIIJI. Iu3enb-renepatop nMeeT HOMUHAIbHBIN
KIIJI 38% mnpu +20°C. Paccuuraiite ero daxtuueckuit KIIJ[ mpu -15°C, ecnu uz-3a
noteps Ha niporpeB KII/] cuukaercs Ha 0,5% Ha KaxkIbIi TpalyC HUXKE HYJIS.

5. Pacuér Be1OpocoB CO.. Onpenenure rogoBsie BEIOpockl CO2 OT Ta30BOM
ycTaHOBKH MolTHOCTRIO 50 kBT (ynenpHbiit pacxoa raza 0,3 m*/kBt 4, koaddunueHt
BbIOpOCOB 1,96 kr CO2/M?).



6. OnTumu3anust TuOpuUIHON cucteMsbl. /s o6bekTa ¢ 6a30Boii Harpy3koin 10
kBT 4/cyTku npenoxkure KOMOMHAIIMIO COJIHEYHBIX MaHenen (MHCOMSIIus 4 4/CyTKH,
KIIJI 18%) u nu3ens-reneparopa. Onpeaenure, Mpu Kakoi 10J1€ COTHEUHON SHEPTUU
(B %) cuctema CTaHET SKOHOMUYECKH BBITOJIHEE YUCTO JU3EIBHOM.

7. Jloructuka TommBa. PaccuMrtaiiTe CTOMMOCTH JOCTaBKH JU3EIBLHOTO
TOIUIMBA B PETHOH 0€3 JOpOKHOU MHPPACTPYKTYphl. Pacxon TorimBa renepatopa —
200 n/cytkum, aoctaBka BepToiéToM — 150 py6/m, aBTormurTeHTHOM — 50 pyo/n
(TpebyeTcst CTpOUTENBCTBO JOPOTH 3a 2 MITH py0, CPOK CITYXKOBI 5 JIeT).

8. CpaBHEHHE BUIIOB OPTaHMYECKOTO TOIUTHBA. J[J11 OMOra3oBOi yCTaHOBKH
(Berxox raza 0,5 m*/kr opranmku, KI1JI 30%) u nu3enpHOr0 Te€HEpaTOpa OMPELCIHTE,
KaKoW BapHaHT BBITOJHEE MPU CTOUMOCTH OpraHudeckux orxojoB 100 pyO/ToHHY U
JIW3TOIUIUBA 55 pyO/i.

9. PesepBupoBaHne MOIIHOCTH. PaccuutaiiTe TpeOyeMyl MOIIHOCTh
PE3epBHOrO ra30BOro reHeparopa Juisl cucTeMbl ¢ 6a3oBoil Harpyskoi 20 kBT, eciu
MUKOBBIE CKauku jgocturaior 150% oT HOMHUHaAma, a JOmycTUMasl Teperpyska
reHepaTopa — 20%.

10. Dxonoruueckuit ananus. CpaBuHute BoIOpOCHl NOy u SOz 11 1u3enbHON
(ynenbHbIe BBIOpOCH: NOx — 12 /1, SO2 — 2 /1) 1 razoBo#t ycranoBku (NOx — 5 /M3,
SO2 — 0.1 r/m?) npu cytouHoit BeipadoTke 100 kBt 4.

IpakTnyeckoe 3anaTue 3. AHaAu3 3P (PeKTUBHOCTH PA3JIUYHBIX THUIIOB
ABTOHOMHBIX YCTAHOBOK HA OPraHMYeCcKOM TOIJIMBE HA OCHOBEe 3aJaHHBIX
napaMeTpoB.

Lens: cpaBHUTH 3(PEKTUBHOCTH  PA3IUYHBIX TUIOB  ABTOHOMHBIX
HSHEProycTaHoBok (ADY) Ha OpraHMYeCKOM TOIUIMBE, AHATU3UPYS HX TEXHHUKO-
skoHomuueckue mokazatenu (KIII, cebecTouMOCTh SHEpPrum), HSKOJIOTHUYECKUE
napameTpsl (BBIOPOCHI) M MPUMEHUMOCTb B KOHKPETHBIX YCIIOBHUSIX.

1. CpaBuenue KIIJ[ ycranoBok. Paccuuraiite KII/] nu3zensHOTO reneparopa
(ynensHbIii pacxon TormmBa 0,28 n/kBt-4, Terora cropanus ausens 42 MJDx/kr,
riotHOCTh 0,85 Kr/m) 1 razoBoro reHeparopa (yaenbHbii pacxon raza 0,35 m*/kBt-4,
TeryIoTa cropanus raza 35 M/lx/m?).

2. CebectroumocTs 3Hepruu. Mg ausenvHO# (1leHa ToruMBa 55 py0/m) u
OunorazoBoil ycTaHoBKHM (cToMMOCTh cbipbsi 200 py0/m?, Bbixom raza 1,2 m3/kr
OpraHuKH) omnpenenute, rae Huxe cedectoumocts 1 kBt-u mpu KIIJL 35% u 28%
COOTBETCTBEHHO.

3. Pacuét BriOpocoB CO.. CpaBHuTE rogoBbie BbIOpockl CO2 11 AU3EIBHOTO
(2,7 xr/n) u razooro reHepartopa (1,96 kr/m®) mpu Beipadotke 10 000 xBt-u
(ynenwHbI pacxon: nuzenb — 0,3 /KBt 4, raz — 0,4 M*/kBt1-u).

4. OntuMuzanus ruopugHor cucteMmbl. [ oObekTa ¢ morpediennem 30
kBT 4/cyTku onpenenure, kKakass KOMOWHAIMA BhITOIHEE: nu3enb-reHepaTtop (10 kBT)
+ conmHeunble naHenu (5 kBT) unu guzenb-redeparop (15 kBT) + akkyMynsiTopsl.
Y4YTUTE CTOMMOCTH TOTUIMBA, aMOPTH3AIUIO U TAPUQBI.

5. Bnusnue macmraba Ha 3¢p¢eKTUBHOCTh. PaccunrtaiiTe, Kak H3MEHHUTCS
cedectonMocTh | kBT 4 11 AM3€IpHON YCTAaHOBKH MPU YBEJIMYEHUU MOIIHOCTH C 5
kBT no 20 kBT (yaenpHbIi pacxon cHuxkaerca Ha 15%, nena 000pyaoBaHus pacTeT
Ha 40%).



6. Cpok OKynmaeMOCTH MOJIEpHU3ALUK. 3aME€Ha CTaporo AHu3elb-reHeparopa
(KI1 30%) na nossiit (KII 38%) crout 500 ThIC. py6. IIpu pacxoae Tormusa 1000
a/Mecsl U 1eHe 55 py0/1 onpeaenure Cpok OKyImaeMOoCTH.

7. Dueprus u3z Ouomaccel. Jns depMbl ¢ exxeTHEBHBIM 00bEMOM HaBo3a 1
ToHHA (BbIx0j Oumorasza 20 m*/Tonny, KIIJI renepatopa 25%) paccuuraiite, CKOJIbBKO
KBT 4 MOXHO BBIpaOOTaTh B CYTKH (TeIIoTa cropanus 6uoraza 22 MJx/m?).

8. CpaBHEHHE TOIUTMBHOM JTOTUCTUKH. J{J1d yaan€HHOro 00bEKTa OMpeesuTe,
YTO BBITOJHEE: JocTaBka mm3ens (pacxon 200 j/CyTku, CTOMMOCTh joctaBku 70
pyO/7) MM CTPOUTENHCTBO OMOTa30BOM yYCTAHOBKHW (KAMMTAIBHBIE 3aTpaThl 2 MITH
py0, cpok ciyx0bl 10 ner).

9. Pacuér oskBuBaneHTHOW MomHOCTH. CpaBHHTE, CKOJIbKO KBT'u
BbIpaboTatoT nu3enbHbil (10 kBT, KIIJI 35%) u razoseiii (12 xBt, KIIH 40%)
reHeparopsl 3a 100 yacoB pabOTHI IPH MOJTHOM HATPY3KE.

10. AHanu3 penrtabenbHOCTU. [1s1 TpEX BapUaHTOB — JqU3eNbHAs YCTAaHOBKA,
razoBas MUKpoTOLl, rubpua (mu3enp + Ouorasz) — paccuurtaiite NPV 3a 5 ner.
Wcxonuble naHHblE: KanuTaidbHble 3aTtparbl (1 wmuH, 1.5 muH, 2 MiaH pyod),
sKcIUTyataonnbie pacxoasl (200, 150, 100 Teic. py6/ron), BIpydKa OT DHEPTUU
(500 TBIC. pYyO/TON).

Jis rekymero kourpoJsa TK-2

[IK-1. CnocoOeH yuacTBOBaThb B pa3paOOTKE M HKCIUIyaTallud OOBEKTOB
TEIUIOPHEPTETUKH ¥ TEIUIOTEXHUKH, MPOCKTUPOBATh M BHEAPSATH COBPEMEHHBIC
aBTOHOMHBIE SHEPTrOYCTAHOBKHU M OOBEKTHI paclpeAeICeHHON YHEPTreTUKH

[IK-1.1. TlpuHumaer yvacThe B pa3pabOTKE MNPUHUMIUAIBHBIX CXEM U
o0opyaoBaHus Uisl OOBEKTOB TEIUIOIHEPTETUKH, U TEINIOTEXHUKHU C UCIIOJIb30BAHUEM
COBPEMEHHBIX ITU(PPOBBIX TEXHOJIOTHH

[1K-1.3. BbImonHseT S3KCHOEPUMEHTHI U pacyeThl MO (U3HKO-XUMHUECKUM
napameTpam, XapaKTepUCTUKAM U YCIOBUSAM IKCILTyaTalii OObEKTOB aBTOHOMHOM U
pacnpeeIeCHHON YHEPTreTUKU

[IK-2. Cnocoben K oOpraHm3anud TEXHHYECKOTO M  MaTepUajbHOTrO
o0ecrieyeHuss MO SKCIUIyaTallud AaBTOHOMHBIX SHEPreTHYECKMX CHCTEM M €€
KOMIIOHEHTOB

[TK-2.2. OcymiecTBisieT KOHTPOJIb HOPM pacxojia BCEX BUIOB DHEPTOPECYPCOB
ABTOHOMHBIX JHEPTETUYECKUX CHUCTEM; MPOBOJIUT BXOJHOW KOHTPOJIb MOJTYYEHHBIX
TOBApOB W MaTepuajoB Ha MX COOTBETCTBUE TEXHUYECKUM  YCIIOBHUSM,
rOoCyAapCTBEHHBIM CTaHJApPTaM U cepTudukaTam

CobecenoBanue (Coc). TK-2.

1. Ha3oBuTe OCHOBHBIE KOMIOHEHTHl HPHUPOAHOIO raza U OOBICHUTE €ro
MIPOUCXOXK]ICHHUE.

2. Kakue MeTo/pl TPaHCIIOPTUPOBKHU MPUPOTHOTO raza Hanbosee 3¢ HeKTUBHbI
JUTSL YIANEHHBIX PETHOHOB?

3. [Moyemy mpupoAHBINA Ta3 cUUTAETCS 00JIEe PKOJOTUUHBIM, YEM YTOJb WM
HEe(PTENPOAYKTHI?

4. IlepeuncnuTe OCHOBHBIE HWCTOYHUKA OMOMAacCchl M TMpUMEpbl €€
VCITOJIb30BAHUS B SHEPTETHKE.

5. Kakue TexHonoruu npuMeHstoTcs il mpeodpa3zoBaHusi OmoMacchl B Ororas



ui Ouoau3ens?

6. B uém mpeumyiecTBa U HEIOCTATKU UCIOJIb30BaHUSI OMOMACChl B KaueCTBE
TOIJIUBA?

7. Uto Takoe opraHnyeckoe TormBo? Ha3oBUTE OCHOBHBIE BUBI.

8. UeM ncKomaeMoe opraHu4eckoe TOIIMBO OTINYAETCs] OT OMOTOIIMBA?

9. Kakue npouieccbl GopMHUPYIOT 3aiexu HeTH, YIS U MPUPOIHOTO ra3za’?

10. Yto Takoe TEIIOTBOpHAs CIOCOOHOCTH ToruuBa? OT 4yero oHa 3aBUCHUT?

11. OOBsicHUTE TEPMHH «YIJEPOAHBIA  Clie» MPUMEHUTEIBHO K
OpraHUYECKOMY TOILIUBY.

12. Yem npupoAHBIA Ta3 OTINYAETCA OT CHKMKEHHOTO YIVIEBOAOPOIHOTO rasa
(CVYTI)?

13. Yto Takoe 6mora3? Kak ero moyxy4aroT U I UCOJIB3YIOT?

14. HazoBuTe npenmymiecTsa 1 HEAOCTATKH CIIAHIIEBOTO ra3a.

15. Kakue BUIBI KUAKOTO OMOTOIUIMBA Bl 3HaeTe? [IpuBenurte nmpumepsl ux
MIPUMEHECHUSI.

161. OnummuTe OCHOBHBIE OJTambl TMepepadoTku HePTH (MepBUYHAS U
BTOpHUYHAs repepadboTKa).

17. Yto takoe kpekuHr? Kakue BUIbI KDEKUHTa CYIIECTBYIOT?

18. Jlyis yero ucrnosib3yercst mporecc ra3udukaum yris?

19. Kak nony4daroT O€H3UH U TU3EIbHOE TOTUIUBO U3 HEPTH?

20. Yto takoe pextudukamus Heptu?

21. Kak ucnoyib3yroT Ma3yT B SJHEPTETUKE?

22. Kakue coBpeMenHble TexHonornu nopsimaroT KIIJL TOC Ha oprannyeckom
TOIUIUBE?

23. Yto Takoe ynaBiuBaHue u xpanenue yriepoja (CCS)?

24. Ilouemy cxuranue OMOTOIIMBA CUUTAETCS YTIAEPOIHO-HEUTPATbHbBIM?

25. Kak metan BiusieT Ha NapHUKOBBIN 2P dekT 1o cpaBHeHHIO ¢ CO2?

26. [Touemy TpaHCIOPTUPOBKA MPUPOTHOTO rasza clokHee, yeM HedTr?

27. Yrto Takoe «He]Tera3oBblii KOHJEHCAT)» U TJE €r0 MPUMEHSIOT?

28. Kak monutudeckue u reorpaduyeckue (HakTopbl BIMAIOT HA IKCIOPT
OpTraHUYEeCKOTO TOIIUBA?

29. Kakue cenbX03KyJIbTyphl UCIOJIB3YIOTCS IS POU3BOJICTBA OMO3TaHOMa?

30. YUem Gmoau3enb OTIIMYAETCS OT OOBIYHOTO JU3EIBHOTO TOTUINBA?

31. Kakue npo6sieMbl BO3HUKAIOT ITPU MAaCCOBOM MPOU3BOJCTBE OMOTOIIIMBA?

32. YT0 TaKo€ «TOIIMBHBIE MENETh»? [ 1€ MX MPUMEHSIOT?

33. Kak BoJ10opo/1 MOXKET 3aMEHUTh OPTaHUYECKOE TOTUITMBO B OyayiiieM?

34. Tlouemy B IU3EIBHBIX JBUTATENSX UCMOJB3YyeTCs O0jiee TSKEI0e TOILIHBO,
4eM B OCH3UHOBBIX?

35. Yto Takoe OKTAHOBOE U IIETAHOBOE YHUCIIO?

IIpakTuueckoe 3axanue (I13) TK-2.

IIpakTnueckoe 3ansitue 4. Pacyér TeMJIOTBOPHON CHOCOOHOCTH
Pa3JIMYHBIX BUAOB OPraHU4Y€eCKOr0 TOIJIMBA U MX CPABHUTEILHbIA AaHAJIH3.

Lenp: pacy€T TEMIOTBOPHON CIIOCOOHOCTH Pa3IUYHBIX BUJOB OPTraHUYECKOTO
TOIUIMBA, CpPAaBHEHUE UX DHHEpPreTuyeckod A(OPEeKTUBHOCTH, HSKOHOMUYECKON
1E€7I€CO00Pa3HOCTH.



1. Pacu€T TennoTBopHO criocoOHOCTH Mo Macce. OnpeaenuTe TeroTBOPHYIO
CIOCOOHOCTH YIJIs (AaHTPALIUT), €CIU Mpu cropanuu 1 kr Beiaesnsercs 32 M/[x Tema.
[lepeBenute pe3ynbtaT B KBT 4 (1 kB1'u = 3,6 MJ[%).

2. CpaBHenue mo o00bEMy. PaccuumtaiiTe, CKOIBKO Temiaa BhAeaIUT 1 M3
npupoHOTO ra3a (remora cropanus 35 M/x/m?) u 1 n nuszensHOrO TOrUIMBA (42
MJIx/kr, mmotHOCTh 0,85 kr/11). CpaBHUTE pE3yJIbTaThI.

3. Buusnue BnaxHocTH. TemjaoTBOpHAsi CHOCOOHOCTH JpeBECHUHbI — 15
MJIx/xr (cyxas). [Ipu Bnaxknoctu 20% e€ macca yBenunuuBaeTcst Ha 15%, a sHeprus
camwkaercss Ha 30%. Paccuuraiite (akTUYecKyl0 TEIUIOTBOPHYIO CIOCOOHOCTH
BJI&KHOU JPEBECHHBL.

4. Dxonomuueckas 3ppexTuBHOCTh. CpaBHUTE CTOUMOCTH 1 I'JIk sHeprum amns
yrisa (uena 4000 py6/TonnHa, Teruora cropanust 24 MJx/kr) u auzens (55 py06/x,
TerioTa cropanus 36 M/JIx/mn).

5. Pacuér BiOpocoB COs. Ilpu cropanuu 1 kr yrisa (yriepon — 80% macchl)
Beigensiercst 2,5 kr CO:2. Ckxonbko CO: obOpazyerca mpu noiydeHuun 1000 kBt-u
sHepruu, ecnu KITJ[ kotna 75%7?

6. CpaBHeHHE OMOTOIUIMBA U Ta3a. buoras uMeer TEIIOTBOPHYIO CIIOCOOHOCTh
22 MTx/m?, npupoansiii raz — 35 M/x/m?. Ckonpko OMoraza notrpedyercs, YTOObI
3amenuTh 100 M? mpupoiHOTO Ta3za?

7. DHeprust kujakoro ToruuBa. Teruiora cropanusi OensuHa — 44 MJDx/kr,
m10THOCTH — 0,75 kr/n. Paccuuraiite snepruto B 50 1 GeH3uHa.

8. Ontumuzanust cmecu. Cwmecy amzens (40 MJ/x/kr) u Ouostanona (24
M/Ix/kr) B mpomopuuu 3:1 mo macce. Omnpenenure TEIIOTBOPHYKO CIOCOOHOCTH
CMECH.

9. 3aBucumocth OT coctaBa. Topd MMEET TEIUIOTBOPHYIO crocoOHOCTH 10
MIx/kr. IIpu nob6asnenun 30% yras (25 MIx/kr) k macce Topda paccuutaiite
HOBYIO TEIUIOTBOPHYIO CLIOCOOHOCTH CMECH.

10. Dxonornueckuit ananus. CpaBaute BbIOpockl CO2 mist nonyuenus 1 I'Jx
sHeprun u3 yris (2,8 xr CO2/kr) u npupoanoro raza (1,96 xr CO./m?, temnora
cropanus 35 MJx/m?).

IIpakTnueckoe 3ansaTHe 5. Ounenka BbIOpocoB CO: npu CKUTaHUM
3aJJaHHOT0 00béMa TOILIMBA M Ppa3padoTKa Mep MO UX CHUKEHUIO.

Iens: pacuér o0BEMOB BBIOpOocOB CO: MpU CKHUTaHWUA PA3NTUYHBIX BUIOB
OpraHUYecKOro TOIUIMBA, AaHAJIU3UPOBATh MX DSKOJIOIMYECKOE BO3ACHCTBUE U
pa3pabaThiBaTh MEpPbl 1O CHIKEHHUIO BBIOPOCOB € YYETOM TEXHOJOTUYECKHUX,
PKOHOMMYECKUX U KIIMMAaTHYECKUX (PAaKTOPOB.

1. Pacuér BeiOpocoB CO: ans yris. Ilpu cxuranuu 1 ToHHBI yris (yriepon —
75%).

2. CpaBHeHHE BBIOpOCOB Taza W ausend. Omnpenenure, KaKOdW BUJ TOIUIMBA
sKoorudHee: npupoaubiil ras (1.96 kr CO2/m?, Terota cropanust 35 M/lx/m?) wnm
muzenb (2,7 xr CO2/n, Terora cropanust 36 MJIx/n). Paccunraiitre BIOpoch Ha 1
I'Ix sHEprum.

3. PaccuuTaiiTe KoiMuecTBO OMOMAcCChl, HEOOXOAMMOE ISl 3aMEHbI | TOHHBI
yris (Teriota cropanus yris — 24 MJx/kr, ouomaccel — 15 MJK/Kr).

4. CHmxeHue BbIOpOCOB yepe3 OMoToruBo. 3amena auzens (2,7 kr CO2/n) Ha
ouomuzens (0,9 kr CO:/n) mpu pacxome 200 n/cytku. Ompenenute ToAoBOE



CHUKEHUE BIOPOCOB U 3aTpaThl (Onoausens nopoxe Ha 20 %).

5. Pacuér yrnepoanoro Hanora. [Ipeanpustue BeiopaceiBaet 5000 Torn CO: B
rox. [Ipu Hasmore 30/TOHHY pacCUMTalTe €KETOHbBIE TUTATSKU U TPEIIIOKUTE MEPHI
JUJISl CHUKEHUST HAarPY3KH.

6. Ontumuzanus ToruBHON cMmecu. Cmech yriis (2,3 kr CO2/kr) u OnoMacchl
(0,5 kr CO2/kr) B mpomnopuuu 4:1. Onpenenute cpeanue BbiOpochkl Ha 1 ['JIx
HHEPTHUHU.

7. Onpenenure 06beM BbIOpocoB CO: nipu cxuranuu 1000 TUTPOB AU3ETHHOTO
TOIUIMBAa ¢ MIOTHOCThIO 0,85 Kr/m m copepxkanueM yriepoaa 86%. Paspabotaiite
CTpaTEruio CHWKEHUS BBIOpOcoB Ha 15%.

8. Paccumraiite konmuyectBo CO:, BblaenseMoro npu cxuranuud 200 Kr
IIPUPOIHOrO Trasa, coxepxamero 75% wmerana. [Ipennoxkure Mepbl MO CHUKEHHIO
BbIOpOCOB Ha 20% 3a cueT noBbILIEHN 3()PPEKTUBHOCTH UCIIOJIB30BAHUS TOIINBA.

9. Onpenenurte BoIOpochkl CO:2 mipu cxxuranuu 300 Kr MazyTa ¢ cojep:KkaHueM
yraepona 84%. Paspabotaiite miiaH 1O CHUXEHHUIO BbIOpocoB Ha 12% mytem
BHEJIPEHHS TEXHOJIOTHI OUUCTKHU BBIXJIOMHBIX T'a30B.

10. Paccuwmraiite BbIOpochl CO: mnpu cxuranuu 800 Kr OHOMacCCHI,
coaepxkamend 50% yramepona. IlpennoxuTe KOMIUIEKCHBIE MEPBI MO CHHXXEHHUIO
BbIOpOCOB Ha 18%, BKIIIOUAsi HCHOJB30BAHNE BO30OHOBIISIEMbBIX HCTOYHUKOB YHEPTUU

IIpakTnyeckoe 3aHsATHE 6. AHAJIU3 IKOHOMHMYECKOH IPPEKTHBHOCTH
HCNOJIL30BAaHUSI OHOMAacchbl B JHEPrOyCTAHOBKAX IO CPABHEHHMI0 €
TPAAMUMOHHBIMU BUIAMHU TOIJIMBA.

Lenp: oleHKa AKOHOMHYECKOW 3()DPEKTUBHOCTH UCIOJIb30BAHUS OMOMACCHl B
PHEProyCTaHOBKaX IO CPaBHEHUIO C TPAAWIMOHHBIMA BHIaMH TOIUIMBa (Tas,
T3eJb), YUUTHIBAas KaUTAIbHBIE W OKCIUTyaTalluOHHBIEC 3aTpaThl, Joructuky, KII/I,
AKOJIOTHYECKHE (DAKTOPBI U TOCYJAPCTBEHHBIE CYOCUIHH.

1. CpaBHeHnne cebecTonMocTH 3Hepruu. Paccuuraiite croumocts 1 kBT 9 st
KoTia Ha Ouomacce (mieHa TommmBa — 1500 pyO/ToHHa, TerioTa cropanus — 15
MJx/xr, KITJI 70%) n nu3ensHOrO reHeparopa (lieHa TormBa — 55 py0/1, TerioTa
cropanust — 36 M/Jlx/n, KI1 35%).

2. Brnusane noructuku Ha cTouMocTh. buomacca (200 py6G/ToHHa Ha MecTe)
Tpebyer moctaBku 3a 100 kM (TpaHcmopTHble pacxonbl — 10 pyO/ToHHA/KM).
Omnpenenurte, IpyU KakoW NadbHOCTH JOCTAaBKH €€ CTOMMOCTH CPaBHSETCS C YIIIEM
(4000 py6/ToHHA, TOCTaBKA BKIIIOUCHA).

3. Pacuér cpoka oxymaemoctu. KamnuranbHble 3aTpaThl Ha KOTEIBHYIO HA
ouomacce — 2 MJIH py0O, Ha ra3oBy yCTaHOBKY — 1,5 MH py0. DKCIuTyaTallmoOHHBIC
pacxonpl: 6uomacca — 300 TwIC. py0d/roa, raz — 600 Teic. pyd/roa. Onpeaenure cpok
OKYIaeMOCTH OMOMAaCCHI.

4. DHepreTrueckasi IEHHOCTh Pa3HBIX BUIOB Onomacchl. CpaBHHUTE DHEPIHIO,
noyyqaemyto u3 1 ToHHBI ApeBecHbIXx memneT (18 MJDx/kr, Bmaxknocth 8%) u
cosombl (14 M]Ix/kr, BiaxkHOCTE 15%).

5. Yuér cybcunuii. [Ipu nepexone Ha GMoMaccy rocyIapcTBO KOMIIEHCHUPYET
30% xanurtaneHbIX 3aTpar. Ecin cTOMMOCTh mpoekta — 3 MIIH pyO, a rojoBas
sxoHOMUsA — 500 ThIC. pyO, IepecynTaiTe CPOK OKYMAaeMOCTH C YUETOM CYOCHIUU.



6. Beiopocst CO2 u yrameponnsiii Hajor. Cxwuranne yris naét 2,8 kr CO/kr,
ouomaccel — 0,3 kr COz/kr (cuumraercs yriepoaHo-HehTpaibHoM). [lpu Hamore
40%/Torny CO: um pacxome 1000 TOHH TOIUIMBa B TOJ ONpeneiauTe (HUHAHCOBYIO
BBITOJTy Iepexo/ia Ha bromMaccy.

7. KIIJI u norpe6nenune TorumBa. KorenbHas na Ouomacce (KITJ 75%) u
yronbHas (KITIJ 60%) BeipabateiBator mo 100 I'Jx/cytku. CpaBHUTE CYTOYHBIM
pacxon toruBa (yroyib — 24 MJx/kr, buomacca — 16 MJIx/kr).

8. Omenka pentabenbHOCTH. Depma mcmonp3yeT 50 TOHH HaABO3a/TOA IS
npou3BojcTBa Ouorasza (Beixoa — 20 m*/ToHHy, Teriorta cropanus — 22 MJLx/m?).
CtouMOCTh yCTaHOBKH — | MITH py0. OKYyNHTCS M IPOSKT 3a 5 JIET, €CJIM CTOUMOCTh
Hepruu — 5 pyo/kBt-u?

9. CpaBHenue ruOpuaHbIXx cucteM. llpemioxkure komOuHaIMIO «OnoMacca +
COJIHEUHBbIC TaHenu» st o0bekTa ¢ mnorpednreHueM 30 kBt u/cytku. CpaBHure
3aTpaThl C YUCTO JIU3EIIbHBIM BapuaHTOM (1ieHa nusens — 60 py6/n, KIT 35%).

10. AHanu3 uyBcTBUTENBbHOCTH. Ompeienure, Kak 3MEHEHHUE 1IeHbl OMOMACCHI
(ot 1000 g0 3000 py6/ronna) u yris (ot 3000 o 5000 pyG/ToHHA) BIUSET HA BHIOOP
onTUMalibHOTO TorumBa. [locTpoiite rpaduk 3aBUCUMOCTH.

Juisa rekymero kourpoJsa TK-3.

[IpoBepsieMble KOMIIETEHIINN

[IK-1. CmocobeH yuacTBOBaTh B pa3pabOTKe U HKCIUTyaTallu OOBEKTOB
TEIUIOPHEPTETUKU W TEIUIOTEXHUKH, MPOCKTUPOBATH U BHEAPSITH COBPEMEHHBIE
aBTOHOMHBIE SHEPIOYCTAaHOBKU U OOBEKTHI PacIpeeICHHON YHEPTreTUKHU

[IK-1.1. Tlpunumaer yvacTue B pa3pabOTKE MNPUHUMIUAIBHBIX CXEM U
o0opyioBaHUs AJisi 00BEKTOB TEIJIOPHEPTETUKN U TETUIOTEXHUKHU C UCTIOJIb30BaHUEM
COBPEMEHHBIX ITU(PPOBBIX TEXHOJIOTUI

[1K-1.3. BpImonHseT SKCHEPUMEHTHI U PpacueThl MO (U3HKO-XUMHUYECKUM
napameTpam, XapaKTepUCTUKAM U yCIOBUAM IKCILTyaTaliii 00beKTOB aBTOHOMHOMW U
pacnpeieIECHHON SHEPTeTUKHU

[IK-2. Cnocoben K oOpraHm3anud TEXHHMYECKOTO M  MaTepUajIbHOTrO
oOecrieueHusT TO OJKCIUTyaTalldd AaBTOHOMHBIX JSHEPreTHMYECKHX CHUCTEM U €€
KOMIIOHEHTOB

[TIK-2.2. OcymiecTBasieT KOHTPOJIb HOPM Pacxojia BCEX BUIOB IHEPrOPECYpPCOB
ABTOHOMHBIX DHEPTeTHYECKUX CHUCTEM; MPOBOAUT BXOAHOM KOHTPOJIb MOJYYEHHBIX
TOBAapOB W MaTepUaJOB Ha HUX COOTBETCTBUE TEXHUYECKUM  YCIIOBHUSIM,
roCyJlapCTBEHHBIM CTaHJapTaM U cepTudUKaTam

Coo0ecenoBanme (Coc). TK-3.

1. Kakue wmeToapl ONTUMHU3AIMU TMPOIECCOB CropaHus MPUMEHSIOTCS B
HHEProyCTaHOBKAX Ha OPraHUYECKOM TOTUIHBE?

2. Kak peryampoBKa COOTHOIIEHHSI «TOIUIMBO-BO3ayx» Biuser Ha KIIJ u
BBIOPOCHI?

3. OObsicHUTE TPUHIUIT PpabOThl peKylepaTopa UIsd YTUIU3ANNHM Tera
OTXOSILIUX Ta30B.

4. Kakue CcOBpeMEHHBbIE MAaTE€pHUANIbl HCHOJB3YIOTCS [JIl MOBBIIICHUS
TEPMOCTOMKOCTH KaMep CropaHusi?



5. Kak ruOpuanbie cuctemMpl (HampuMep, OU3ETb + COJHEYHBIC TaHEIH)
CHIKAIOT pacxo] TOTUINBA?

6. [IpuBeauTe IprMeEp MPOrpaMMHOT0 00eCTIeueHuUs JJIsl ONITUMU3AIUN PAOOTHI
ADY u ero pyHKIu.

7. IloueMy M3OJIALMOHHBIE MATEPUAIIBI C HU3KOM TETUIONPOBOJHOCTHIO BaXKHBI
1151 SHEprodpdekTuBHOCTU?

8. Kak BuOpannoHHas JUArHOCTHKAa MOMOTAeT BBIABISTH HEUCIPABHOCTU B
o0opyaoBaHUU?

9. OnuumTe METOIUKY TEIJIOBU3HOHHOTO KOHTPOJIS AJIEKTPOOOOPYI0BaHUS.

10. Kakue mapameTpsl BBIXJIOMHBIX Ia30B aHATU3ZUPYIOT ISl OLEHKM KayecTBa
cropanus?

11. Kak npenukTuBHOE OOCITYKMBAaHHE HA OCHOBE JAHHBIX CHHM)KAET PHUCK
BHE3AITHBIX OTKA30B?

12. Kakue pacxoiHble MaTepuaibl TPEOYIOT PEryJsipHON 3aMEHbl B JAM3EIb-
reHepaTtopax?

13. Tlouemy BaXHO BECTH JKypHaJbl TEXHUYECKOTO0 OOCTyKUBAHUS?
[IpuBeauTe npuMep 3ammcei.

14. Kak onTUMHU3UpOBaTh 3a1achl 3aI19acTeil 111 MUHUMHA3AUUU IPOCTOEB?

15. IlepeuncinTe OCHOBHBIE OINACHOCTHM IIPU 3KCIUIyaTallUM Ta30BbIX
HYHEPrOyCTAHOBOK.

16. Kakne mepsl penoTBpaliaroT yTeYKH TOIUIMBA U B3PBIBBI B XPAHUJIUNIIAX ?

17. Ha3zoBuTe KIIIOUEBBIE MEXAYHApOAHBIE cTaHAapThl (Hampumep, SO,
['OCT) nns ADY Ha opraHuYecKOM TOILIMBE.

18. Kak mnpoBomutcs HAEHTHU(PUKALKS PUCKOB Ha ATane MPOECKTUPOBAHMS
SHEPrOyCTAHOBKH?

19. OnumwuTe mpoieaypy aBapuiHOr0 OCTAaHOBA YCTAHOBKHU MPU OOHAPYKEHUU
YTEUKH Tasa.

20. Kakue nokyMeHTbl He0OX0oauMbl 715t cepTudukanu ADY B COOTBETCTBUU
C 3KOJIOTHYECKUMU HOPMaTHBaMu?

21. Kak wucnonp3oBaHuE KATAIUTUYECKUX HEUTPAIM3aTOPOB BIMSIET Ha
camkenue BeiopocoB CO u NOy?

22. OObscHUTE NpUHIUN PabOThl KOTEHEPAIMOHHOW YycTaHOBKHU. Kakue
IPEUMYILECTBA OHA AAeT?

23. Kakue MHHOBAIIMOHHBIE TEXHOJIOTMU YTHJIM3ALUU TEIUla MPUMEHSIOTCS B
COBPEMEHHBIX T'a30MOPIIHEBBIX YCTAHOBKAX?

24. Tloyemy BOAOpOAHBIE JOOABKH B TOIUIMBO MOBBHIMIAIOT 3(P(HEKTUBHOCTH
cropanus?

25. Kak mudpossie npoiinuku (digital twins) momoraroT ONTUMH3UPOBATH
paboTy PHEProyCcTaHOBOK?

26. Kakue wmatepuanbl HCHOIB3YIOT [UIsl H3O0JSLMUM TPYOONpPOBOJIOB C
BBICOKOTEMIIEPATYPHBIMU ra3zamu?

27. Kak wuHTerpupoBaTh BO30OHOBISIEMbIE HCTOYHUKU (HaAmpumep,
BETPOreHEePaTOPhl) B THOPUIHYIO CUCTEMY C JTU3eieM?

28. Kakue mapameTpsl aHATU3UPYIOT MPU MPOBEACHUU BHUOPOIUATHOCTHKHU
MOAIINITHUKOB TeHeparopa’?



29. Kak aHanu3 mMacia B IBUraTEJIE TOMOTAET BBISIBUTh U3HOC JIETAJICH?

30. OnumuTe METOAMKY aKyCTUYECKOW JUAarHOCTUKU JUisi OOHapy>KEeHHs
YTEYEK B TOILUIMBHON CUCTEME.

31. Kakue patyuku HEOOXOIUMBI Ui TPEIUKTUBHOTO OOCITYKUBaHUS
TypOMHOBOTO 000pYyI0BaHUSA?

32. TloueMy BaXHO KOHTPOJUPOBATH YpPOBEHb BHOpalMM B Hacocax M
KoMmIpeccopax?

33. Kak ontumusupoBaTh Trpaduk 3aMeHbl (UIBTPOB, YUUTHIBAs KadeCTBO
TOIIUBA?

34, Kakue nanHbie PUKCUPYIOT B OTYETE O TEILUIOBU3MOHHOM OOCIIEIOBAHUM
AIEKTPOIIUTOBOM?

35. Kakue mepsl 3alIUTHl OT CTaTUYECKOrO AJIEKTPUYECTBA IPUMEHSIOTCS B
XpaHWINIIAX IA3EIbHOTO TOIIMBA?

36. Kak opraHu3oBaTh 30HMpPOBAHHE B3PBIBOOMACHBIX 30H Ha OOBEKTE C
ra3oBOM YCTAHOBKOi1?

37. HazoBure ocHoBHbie TpeboBanusi ['OCT P 53683-2023 k skcrutyaTanuu
J3€JIb-T€HEPATOPOB.

38. Kakue pmokymenTtsl Bkmoudawor B «[lacmopr  Ge3zomacHocTH
AHEPrOyCTAHOBKU»?

39. Kak nmpoBOAWMTH TPEHHPOBKHM IO 3BaKyalMd IEPCOHAJIA IIPU aBapHUH C
YTEUYKOM raza?

40. Kakue 3K0J0rn4ecKue HOpMaTUBbI PETYJIUPYIOT BEIOPOCHI TBEPIBIX YACTHUIL
(PM2.5, PM10) qyist yroibHBIX KOTJIOB?

[Tpumepsl 3ananuii 111 yrITyOJIeHUs:

Keiic «PaccunraiiTe >KOHOMHIO TOIUIMBA MPHU BHEIPEHUH CHUCTEMBI
pexynepaunu Terna ¢ KITJ{ 65% mis ycranoBku momHocThiO 200 kBT».

Keiic «Pa3paboTaiiTe miian mokain3aluy pa3jinBa TOTUIUBA HA OOBEKTE.

IIpakTuueckoe 3axanue (I13) TK-3.

IIpakTnueckoe 3anaTue 7. OnruMuU3anusa pe:xkuMa padoTbl ABTOHOMHOM
JHEPrOyCTAHOBKH HAa OpPraHUYecKOM TOIJIMBE [UIA  TNOBBIIIEHUS  eé
3¢ eKTUBHOCTH.

Lenb: onTUMU3UPOBATH PEKUMBI PaOOTHI YIHEPrOYCTAHOBOK HAa OPraHUYECKOM
TOTUTMBE JIJIsl OBBILICHUS UX 3HEPTO3(P(EKTUBHOCTH, CHHYKEHUS SKCILTyaTallMOHHBIX
3aTpaT U BBIOPOCOB, MCIOJB3YS aHAIM3 HArpy30K, KaJIMOpOBKY OOOpyJOBaHUS W
BBIOOP ONTUMAJIBHBIX TAPAMETPOB.

. OnrumansHas  Harpy3ka reHepatopa. Jluzenb-reHeparop  HUMeEET
MakcumanbHbii KITJI 40% npu narpyske 80%. IIpu narpyske 50% KII/ mamaer no
32%. PaccuuraiiTe, HaCKOJIbKO YBEJIWYUTCA PAcXo] TOIIMBa mpu padore Ha 50%
BMecTo 80% 151 BeipaboTku 1000 kBT-4.

2. KammbpoBka TorumBHONW cMecu. Jljis Ta30moOpITHEBON  YCTaHOBKH
ONPENENNTE ONTHUMAIBHOE COOTHOIIEHHE Tra3a M BO3AyXa (CTEXMOMETPUYECKYIO
CMECh), €CJIM TEeIUIoTa cropanus raza — 35 M/[x/M?, a MUHUMATBHBIN pacxop IJis
BbIpaOoTku 1 kBT 4y — 0,3 M* npu KITZ{ 38%.

3. Bnusnue temneparypsl Ha KIIJ[. KIIJ] razoBoil TypOuHBI CHMKaeTcsi Ha
0,2% Ha xaxapii rpanyc Beime +25°C. Paccuutaiite norepu KIIJ[ m nmepepacxon



TorMBa mpu pabore B yciuoBusix +45°C (HoMuHanbHas BbIpaboTka — 500
kBT u/cyTKn).

4. Ontumuzarys BpeMeHu padoTsl. Jms rubpunnoit cuctemsl (musens + AKB)
ONPEIENNTE, CKOJIBKO YacOB B CYTKM JIOJDKEH padOTaTh Ie€HEpaTop MpU Harpyske
70%, 4TOOBI TOKPHITH 0a3zoBoe moTpebnenue S50 kBT-4, MUHUMU3HPYS pacxof
ToriuBa (yaenbHbIN pacxon — 0,25 n/kBt-u).

5. Pacuért sxonomuu npu nosbiieHnu KIIJ[. MoaepHu3anus koTiia yBeJIudunia
KIIJ ¢ 65% no 78%. [1pu ronoBom pacxoze yrist 100 ToHH (Tersora cropanus — 24
M/Ix/kr) 1 niene 5000 py6/ToHHA OnpeeuTe ToI0BYI0 SKOHOMHUIO.

6. OnTuMu3aIusl TOTUTMBHOW JIOTUCTUKH. PaccumrtaiiTe OnTUMaNbHBIA 00BEM
3aKyTKU JU3EJIbHOTO TOIUIMBA, €CJIM IieHa CHUkaeTcs Ha 5% npu 3akasze ot 10 000 i,
HO XpaHeHue OOJIbIINX MapTHil TpeOyeT TONOJHUTENBHBIX 3aTpaT 2 pyO/i/Mecsil.

7. AHanu3 pexxuma «ctapT-crtom». g reneparopa ¢ myckoBbIM pacxoaom 0,5
J/IMKI OTIpeieNIuTe, BBITOJIHEE JIM €r0 OCTAHABIMBAThH MPHU IpocToe Oosiee 2 yacoB
(pacxoj Ha X0J0CTOM X0y — 1 11/9).

8. TemnoBas yrunuzanusa. KortenbHast yctaHoBka Tepsier 20% Teria yepes
neiMoBble Trasbl. [Ipennoxure cxemy pexynepamnuu temia (KILJ cucremsr 60%) u
paccuMTaiiTe 3KOHOMHUIO TOIIMBa pu BeipadoTke 100 I'Jlx/mecs.

9. Pacuér BbIOpocOB mpu onTumuzauuu. Ilocie HaACTpOHKH TOpENKU
conepxkanne CO B Beixyione cHuzmwiock ¢ 200 mr/m®* go 50 mr/m®. Omnpepenure
CHIYKEHME BBIOPOCOB 3a roj npu pacxoze raza 10 000 m*/mecsii.

10. DxoHomuka rubpunHoro pexuma. CpaBHUTE 3aTpaThl HA PabOTy AU3EIb-
redeparopa (0,3 m/xkBt-u, KI1J] 35%) u kxomOuHMpOBAaHHOTO IMKIIa (Ta30Bast TypOUHA
+ mapoBoii kotén, KIT[ 50%) npu nede nuzens 55 py6/n u raza 20 pyo/m>.

B peanbHBIX yCNOBUAX yudWThIBaWTe: HenuHeWHble 3aBucumoctu KIIJ[ ot
Harpy3Kky; JMHAMHUKY HW3MEHEHHsS LEH Ha TOIUIMBO; TEXHUYECKHUE OrpaHUYCHHS
o0opyaoBaHus; FKoJorndeckue Hopmatussl (Hanpumep, [1/IK BpenHbIx BeiecTs).

IIpakTnyeckoe 3anaTue 8. Pacuér 3arpar Ha oO0cay:XuBaHHEe M
JAUATHOCTUKY ABTOHOMHOW JHEProyCTAHOBKH HAa OPraHMYeCKOM TOIUIMBE B
Te4YeHHe roja.

lens: pacy€T TOMOBBIX 3aTpaT Ha OOCITYXUBAaHHE U JHATHOCTUKY
HSHEPrOyCTaHOBKH HAa OPTraHUYECKOM TOIUIMBE, AaHAIM3UPOBATH CTPYKTYPY PacXooB,
ONTUMH3UPOBATh OIJKET M MPOTHO3MPOBATH (DMHAHCOBBIE PHUCKH, CBS3aHHBIC C
AKCIUTyaTalueil 00opyaoBaHusl.

1. Pacuér mmanoBoro TO. I'omoBas mporpamma TO Bkmrouyaer 4 NpoBEPKHU
(ctoumocTh oaHOM — 15 ThIC. py0) M 3ameHy ¢uibTpoB (2 paza B roj, 8 ThIC.
py6/3amena). Onpeaenurte oOlMe 3aTpaThl HA MJIAHOBOE 0OCITYKUBaHUE.

2. 3arpaThl Ha pacXxoJHble MaTepualibl. Y craHoBka TpeOyeT 200 1 Macna B Toj
(mena 150 py6/m) m 10 xommuiektoB cBeued 3axkuranus (1200 pyO/KOMIUIEKT).
PaccunTaiite €KeroIHbIE PACXO/IbI.

3. ABapwmiiHblii peMoHT. BepositHocTh mosomku TypOuwabsl — 10% B TOI.
Croumocts pemonTa — 200 ThIiCc. py0. PaccunTaiiTe oxxumaeMbie TOA0BBIC 3aTPATHI C
YYETOM PHUCKA.

4. JluarHoctuka o0opynoBaHus. EjxeMmecsiuHass JMArHOCTHKA CHUCTEMBbI
YIOPABJICHUS] CTOUT 5 ThIC. py0, a eKerojiHas KOMILUIEKCHas rnpoBepka — 50 Teic. pyo.
Onpenenute oOLIYI0 CYMMY 3a TO/I.



5. 3arpatsl Ha ToruMBO. YcTaHOBKa notpedssier 500 1 auzens B Mecsl] (LieHa
55 py0/m). PaccumtaiiTe romOBBIE pacxXoJbl HAa TOIUTMBO, BKIJIIOYAs CE30HHOE
MoBbIIICHHUE 1IeHBI Ha 15% 3uMoii (3 Mecsia).

6. 3aprmara nepconana. J[Ba TexHuKa 0OCIy>KMBAIOT YCTAHOBKY € okjagom 40
ThIC. pyO/Mecsan kaxawsii + npemus 20% 3a OesaBapuitHyto padoty. Paccuwmraiite
rOJIOBBIE PACXO/Ibl HA 3apIUIATy, €CIU MIPEMHUS BbIIJIaueHa.

7. AmopTtuzauus obopynoBanus. CTOUMOCTh YCTAaHOBKH — 5 MIIH pyO, CpPOK
cinyx0b61 — 10 met. PaccuuTaiiTe rofoByl0 amMOpTHU3AIMIO JTUHEHHBIM METOIOM U
OCTAaTOYHYIO CTOMMOCTbH 4epe3 3 roja.

8. Yuér mpocroes. I[lnanoBsie npocton — 10 muei B romy (yowiTok 20 ThIC.
py6/nenn). Ilpum aBapuitHomM pemoHTe (3 nmHS) yOBITKHM Bo3pactalor Ha 50%.
Omnpenenure o0UME NOTEPH.

9. CpaBHeHHe BapHaHTOB oOOCIyXuBaHUs. BblOOp MeXOay COOCTBEHHBIM
mratoM (3atpatel — 1 MaH py6/roa) u ayrcopcunrom (800 Thic. py6/roa, HO mTpad
100 ThIic. py0 3a Kaxabli cpbiB cpokoB). [Ipu BeposTHocTH cpbiBa 20% ompenenure
ONTUMAaJIbHBI BAPUAHT.

10. Onrumuzanusa Oromxera. 'ogosoit Oroker: TO — 200 ThiC. pyd, pEMOHT —
150 thIC. pyO, TOommBO — 400 ThIC. pYO. Ilpennoxure Mepbl CHMXKEHHS 3aTpaT Ha
15% 06e3 yBenuyeHUs PUCKOB (HampuMep, Mepexoa Ha OUOTOIUIMBO C DKOHOMUEH
20% Ha TOTIHBE).

B peanbHBIX yCIOBHSIX YUYHTHIBaTE: MHOISAIUIO U CE30HHBIC KOJCOAHUS 1IEH;
HAJIOTOBBIE OTYMCIICHUS, CTpaxoBaHWE OOOPYIOBAHUS; JOKAJIbHBbIE HOPMATHBBI IO
TO u qunarsocTHke.

IIpakTnueckoe 3ansaTHe 9. OuneHka pucka U pa3padorka IUIaHA
MEpONPHUATHH 110 YJIYyYIICHHIO 0€30IIaCHOCTH ABTOHOMHOM JHEProyCTAHOBKHM HA
OPraHuYecKOM TOIUIMBE B COOTBETCTBHH ¢ HOPMATHBHBIMHU TPEOOBAHUSIMHU.

Llenp: olleHKa PUCKOB AKCILTyaTallid aBTOHOMHOMW 3HEProycTaHoBku (ADY) Ha
OpraHMYeCKOM TOIUIMBE, pa3padOTKa IUIaHAa MEPOIPHUSATUN MO MOBBILIEHUIO €€
0e30macHOCTH B COOTBETCTBUU ¢ HOopMatuBHbIMH TpeOoBaHusimu (I'OCT, CHull,
[16), MuHMMH3AIMS YTPO3 AJI IEpCOHaNa, 000py10BaHUs U OKPY’KaIOIIEH CPe/Ibl.

1. Onenka mnokapHoro pucka. PaccuuTaiiTe BEpOSTHOCTh BO3TOPAaHUS IPU
yTeuke au3eiabHoro ToruBa (00séM éMkoctu — 1000 71, BepostHOCTh yTeuku — 0,1.

2. Pacuér OezomacHoro pacctosHus. [ns ra3oBoi ycTaHOBKM (EMKOCTH C
nponaHoM — 500 1) ompeaenuTe MUHUMAIbHOE PACCTOSHUE JIO YKUJIBIX 3[aHUM 10
Hopmam CII 62.13330.2017.

3. AHamM3 TOKCUYHBIX BBIOpOCOB. [Ipu ckuranuu 1 TOHHBI YISl BBIACNSETCS
200 r SOz u 50 T NOx. PaccuuTaiite rojjoBbie BHIOPOCHI sl YCTAHOBKHA MOIIHOCTBIO
50 kBt (KII 40 %).

4. Pazpabotka cucreMbl  BeHTWwiuud.  Ompegenute  TpeOyemyro
IIPOU3BOJMTEIBHOCTD BEHTWIALMHM JJIA TOMEIIEHHS C JU3€JIb-TEHEPATOPOM
(Bermenenue CO — 10 r/xBT1-4, momHOCTh 30 KBT, Bpems paboTst 8 u/cyTku). Hopma
ITJK g CO — 20 mr/m?, 066EM momerenust — 200 m>.

5. Pacuér ornerymamux cpeacts. s TOIIMBHOTO CKJaaa miomansio 50 m?
ONpENENIUTe HEOOXOAUMOE KOJMYECTBO OTHeTymwurtened (mo Hopmam: 1
orHeTymurensb Ha 25 m?). [Ipeanoxute Tun (MOPOIIKOBIE/yTIEKUCIOTHBIE) U CXEMY



pa3MenieHus.

6. OueHka B3pBIBOONACHOCTH. PaccuuTaiiTe HMKHHA KOHLIEHTPAUMOHHBIN
npenen B3peiBaecMocT (HKIIP) myst mapoB Gensuna B momemennn oobsEMoM 100 m3,
€CJIM UCTIAPUIIOCHh 5 JT TOTUTHBA (TWTOTHOCTH mapoB — 3 kr/m?, HKIIP 6ensuna — 1,4

7. Ilnan aBapuiiHOro octaHoBa. Pa3paboraiiTe anropuTM AEUCTBUU NpH
aBapuiiHOM OCTAaHOBKE YCTAaHOBKH: BpeMsi cpalarhiBaHus kiamaHoB — 10 cek,
OTKJIIOUEHHE TUTaHus — S cek. Paccuurailte KpuUTHYECKOE BpeEMs JJIA
MPEAOTBPAIICHUS B3pbIBA IIPU YTEUKE ra3a.

8. DOkoHomuka Oe3zonmacHocTH. CpaBHHMTE 3aTpaThl Ha  YCTAHOBKY
razoananuzaropa (150 Teic. py0) U mOTEeHIIMANbHBIE YOBITKH OT aBapUU.

9. Pazpabotka wunHcTpykiuu 1o Tb. CocTaBbTe YEK-TUCT MPOBEPOK IS
nepcoHana (eKeIHEBHbIC/€KEHECNbHbBIE MEPONPUATHS), YYUTHIBAs: IPOBEPKY
TEPMETUYHOCTH COEAUHEHUW, ypoBeHb Macina, 3apsg AKDb, Hamuume cpeacTts
TYILICHHUS.

10. PaccuumranTe TOmOBBIE 3aTpaTbl HA TOIUIMBO JUIA JW3eNbHOM ADY
(momHOCTh 20 ¥BT, KIIJ[ 35%, 11ena nuzens 55 py06/i).

JIJist BBITIOJIHEHUS 3aJaHUM UCMONb3yiTe aktyainbHbie HopMatuBbl (I'OCT P
53683-2023, CII 12.13130.2020) u yuuThIBaiiTe peruoHaybHBIE TpeboBaHus. B
peaNbHbIX YCIOBUAX J00aBIIANTE MNONMPAaBOYHbIE KO3(PPUUMEHTHI I CIOXKHBIX
CIIEHapueB (HampuMep, BETpoBas Harpy3ka, peibed MEeCTHOCTH)

JlJ1si MpOMeKyTOYHOM aTTeCTAUM:

llepeuensv s5K3aMeHAYUOHHBIX BONPOCOB

1. ABTOHOMHOM dHEproycTtaHoBkU (ADY), mpenmyIiiecTBa X UCMOIb30BaHUS.

2. @akTophl pocTa NOTPEOHOCTH B aBTOHOMHBIX SHEPTOCUCTEMAX.

3. OTpacnu npumeHenuss ADY Ha OpraHM4eCKOM TOIJIMBE.

4. ADY nns ynan€HHbIX U TPYIHOJIOCTYIIHBIX PETHOHOB.

5. HazoBuTe OCHOBHbIE KOMIOHEHTHI ADY (Hampumep, TeHepaTop, cucTema
OXJIQXKJICHUS ) U UX (PYHKITUH.

6. Pa3inuue aBTOHOMHBIX M PE3EPBHBIX YJHEPrOyCTaHOBKaMU.

7. DxoyorruecKue mpooeMbl dKcITyaranu ADY.

8. OBomomusi ADY: OT MOPOCTBIX CHUCTEM K COBPEMEHHBIM THOPUIHBIM
pELIEHUSAM.

9. Knnaccudukanuu ADY.

10. MuHOBaIIMOHHBIE TEXHOJIOTHH, TTOBbIIIatomue dpdekTuBHOCTE ADY.

11. Buasl opranu4eckoro TOIJIvBa.

12. OxTaHOBOE U IETAHOBOE YHCJIO TOILJINBA.

13. TexHonoruu nepepadoTKu HEPTH JUIsl TOTYUYEHUsT OEH3UHA U JTU3EIIA.

14. buoras — yriiepogHo-HEUTPAIBHOE TOILINBO.

15. CxwxeHHbIN yriaeBogopoaubiii ra3z (CYID) B ADY.

16. Dxonoruyeckre HOpMbI BEHIOPOCOB OT YHEPTrOYCTAHOBOK HAa OPraHUYECKOM
TOILJIUBE.

17. MeToapl OnTUMU3AIMHU MIPOIIECCA CTOPAHUS B JU3EIIb-T€HEPATOPE.

18. Pekynepauusi Temiga OTXoAsMX ra3oB s nosbimieHus  KIIJ]



HEproycTtaHoBku. [TpuBeaure npumep.

19. IlapameTpbl BUOPALIMOHHON AMATHOCTUKH TYPOUHBI.

20. JaT4ukyu IpeIUKTUBHOTO O0CTY>KUBaHUSI.

21. Mepsl 110 cHIkeHHIO BbIOpocoB NOyx B ra30mopIiiHeBON yCTaHOBKE.

22. be3zonacHoe XpaHEHHE IU3EJIbHOIO TOIUIMBA Ha YIaIEHHOM OOBEKTE.

23. MexayHapoIHbIe CTaHAAPTHI, periiaMeHThpytolme 6ezonacHoct ADY.

24. Ilman neWcTBUW TpU aBapuMHOM yTeYKe raza Ha OOBEKTe C Tra30BOM
YCTaHOBKOM.

25. XpaHEHHUE U TPAHCTIOPTUPOBKA OPTaHUYECKOTO TOILIMBA.

26. Mepbl IpeI0CTOPOKHOCTH MPU PAbOTE C OPTAaHUIECKUM TOTLITUBOM.

27. Cxxuranue opraHu4ecKoro Tormaa. 1

28. IlepcrnekTuBBI pPa3BUTUS TEXHOJIOTMM HCIHOJIB30BAHUS OPraHUYECKOTO
TOIUIMBA.

29. Ilapametpsl, Biuswomue Ha 3PdeKTUBHOCTH ADY Ha OpraHUYECKOM
TOIJIUBE?

30. Kontpons u ynpasieHue padbotoid ADY Ha OpraHMueckoM TOIUIUBE.

31. MeToibl TMarHOCTUKHY U TPODUIAKTHKN HEUCIIpaBHOCTEH B ADY.

32. Ontumu3zarus padbotel ADY.

33. MeTobl CHUXKEHUSI BBIOPOCOB 3arps3HSIONIMX BEIIECTB MPHU IKCILTyaTaIlluu
ADY.

34. Cucrembl aBTOMatn3anu ADY Ha OpraHUYECKOM TOILUINBE.

35. VIHHOBalUMOHHBIE TEXHOJOTUU JUIsl TOBBIMIEHUS SPHEKTUBHOCTH
HYHEProyCTaHOBOK.

36. TpeboBanusi Oe3omacHOCTH IpH AKcIulyaTaluu ADY Ha OpraHM4ecKOM
TOIUIHBE.

37. ®akTophl BAUSIONIME HA CPOK CIYKObI ADY.

38. Teri00OMEHHUKY B SHEPTOYCTAHOBKAX Ha OPTraHMYECKOM TOIUIHBE.

39. Unterpanus ADY B rTuOpugHbIC SHEPTOCUCTEMBI.

40. IlepcnextuBsl pa3BuTust ADY Ha OPraHUYECKOM TOILIUBE.

DK3aMeHaIMOHHbIE OMJIETHI MO AUCLUUIINHE «ABTOHOMHBIE YHEPIOYCTaHOBKU
Ha OPraHU4YEeCKOM TOILJIUBE»

buner 1.

1. ABTOHOMHO#1 3HeproyctaHoBKH (ADY), mpeuMyIlecTBa UX UCIOIb30BAHUS.

2. Buzibl OpraHn4vecKOro TOIUINBA.

3. PaccuutaiiTe TEMmIOTBOPHYI CHOCOOHOCTH 50 J1 JIHU3EIBHOTO TOIIMBA
(rertoTa cropanus — 42 MJ[x/kr, miotHocTh — 0,85 Kr/i).

buner 2.

1. Komnonentst ADY u ux QyHKUHUU.

2. MeTtoasl ONTUMU3ALMH NTPOLIECCA CTOPAHMS B IU3Eb-T€HEPATOPE.

3. Cpasaute BoIOpochl CO:2 ipu coxuranuu yris (2,8 Kr/Kr) v mpUpoaHOTO Tras3a
(1,96 xr/m*) nnst BepaboTku 1000 kBT 4.

burer 3.

1. Buoras — yriaepo/IHO-HEUTpaaIbHOE TOILIUBO

2. IlpenmyniecTBa U HEJOCTATKU HMCIOJIb30BAHUS OPTraHUYECKOTO TOIUIMBA B



ADY.

3. Paccuuraiite TemioByto 3¢G(EKTUBHOCTh YCTAHOBKH, €CJIM M3BECTHO, UYTO
oHa mnotrpebsser 100 Kr opraHMyeckoro TOIUIMBA B 4Yac C TEIUIOTBOPHOMU
criocobHocThio 30 MJx/KT 1 BeIpabateiBacT 800 kBT TernmoBoit aHEpTUM.

buner 4.

1. XpaHneHue u TpaHCIIOPTUPOBKA OPTraHUYECKOTO TOILITUBA.

2. IlpuHUUI NPEAUKTUBHOTO 00CTyXrBaHus ADY Ha OpraHMYeCKOM TOIUIMBE.

3. Paccumraiite romoBbie 3aTpaThl Ha TOIUIMBO JUIsl JAu3eidbHOM ADY
(momaOCTH 20 XBT, KITM 35%, 11ena au3ens 55 pyo/n).

buner 5.

1. Cxmwxennblid yraesogopoansii ra3z (CYD) B ADY.

2. Ilnan peicTBUMM mNpu aBapUHOM yTEYKE raza Ha OOBEKTE C Ta30BOM
YCTaHOBKOW.

3. O0bsicHUTE, KaK peKylepaiusi Teria OTXoIAimux ra3oB mnosbimaeT KII
sHeproyctaHoBku. IIpuBenutre npumep ¢ pacu€étom npu KIIJ cuctemsbr 65% wu
MOITHOCTH ycTaHOBKH 200 kBT.

buner 6.

1. Texuuueckoro obciayxuBanus ADY Ha OpraHUYECKOM TOILIUBE.

2. Metonpl moBbIIIeHUS S((PEKTUBHOCTH HUCIOIB30BAHUS OPraHUYECKOTO
TOIJIUBA.

3. Onpenenure KOJIMYECTBO TOIUIMBA, HeoOXoaumoe isi BbipaboTtku 1 MBT
terioBor sHepruu npu KIIJ[ ycranoBku 40% U TEnaoTBOPHOM CHOCOOHOCTH
torBa 30 M Jx/kr.

buner 7.

1. VHHOBalMOHHBIE  TEXHOJOTUU  TPUMEHSIOTCA  JUIsl  TOBBIIICHUS
3¢ (HEKTUBHOCTH IHEPrOYCTAHOBOK.

2. KonTtpounb u ynpasienue pabotoit ADY Ha OpraHu4ecKOM TOTUIUBE.

3. PaccunTaiiTe 5KOHOMUIO TOIUIMBA IIPU MEPEXOAE C YIilsd HA IPUPOJIHBIN Ta3,
€CJIM TETUIOTBOPHAs CIIOCOOHOCTH Ta3a Ha 20% BbiIie.

buner 8.

I. Cucrembl aBTOMaTH3allMM NPUMEHAIOTCA B DJHEProycTaHOBKaxX Ha
OpraHUYECKOM TOILIHBE.

2. Ilpouecc cxuranusi OpraHuYeCKOro TOIINBA.

3. Omnpenenute CpoK OKYNAaeMOCTH MOJAEPHMU3ALMU YCTAHOBKH, €CJIM OHAa
CHIXKaeT pacxop Ttormea Ha 10% nmpu Tekymmx 3arparax Ha TomiuBo 100 Teic.
pyo./rox.

buner 9.

1. TpeboBanusi Kk 0€30MACHOCTH MpPU IKCIuTyaTauu ADY Ha OpraHMYeCcKOM
TOIUIHBE.

2. Ipomecc ontumuzaruu paboTel ADY Ha OpraHUYECKOM TOTLIMBE.

3. PaccumnTaiiTe KOITUYECTBO TEIJIa, KOTOPOE MOMXKHO MOJYYUTh MPU CKUTAHUU
200 xr Ma3yTa ¢ TerI0TBOpHOI ciocoOHOCThIO 42 M/[x/kr 1 KI1J] 85%.

buner 10.

1. Tlonxoabl MOAEPHU3AIMY CYIIECTBYIOIUX ADY.

2. MOHUTOPUHT M YYET SJHEPreTUUECKUX nokazareneil ADY.



3. Omnpenenure CHWXEHUE 3aTpaT Ha TOIMBO npu noBbiieHun KII/]
yctanoBkH ¢ 30% 110 35% nipu ucxoaubix 3arpatax 50 Teic. py0./roa.
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