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1. Heasb, 32124 ¥ IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUYeHHs 0 AUCHUIINHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeememayrowue yenu OIT)

[enpto aucHUIUIMHBL «ABTOHOMHBIE JHEPrOyCTAHOBKM HAa OPraHUYECKOM
TOTUIUBE» SIBIIAECTCS (DOPMUPOBAHKE KOMILIEKCHOTO MOHUMAHUS IPUHIIUIIOB PabOTHI,
Y JKCIUTyaTallid YHEPTETHUYECKUX CUCTEM, MCIOJIb3YIOIINX OPraHUYECKOE TOIUIMBO,
JUIsL aBTOHOMHOTO oOecrieyeHusi OOBEKTOB JHEpPrued B YCIOBUAX OTCYTCTBHS
LEHTPAJIM30BaHHBIX CETEH, pACCMOTPEHUE COBPEMEHHBIX TEHACHIMUA THOpUIU3AIUN
YCTAaHOBOK C BO300HOBIIIEMBIMH HMCTOYHWKAMH SHEPTHH, NMPUMEHEHHE IHU(PPOBHIX
CUCTEM YIIPABIICHUSI U1 METO/bI CHH>KEHUSI BPETHBIX BHIOPOCOB.

3amavyaMy TUCHUIUIAHEI SBJISIOTCS W3YYCHUE KOHCTPYKTUBHBIX OCOOCHHOCTEH
U Kjaccu(UKarMd ~ aBTOHOMHBIX  DHEPrOyCTaHOBOK,  aHAJIM3  IPOIIECCOB
npeoOpa3oBaHus XUMHUYECKON SHEPTHHM TOIUIMBA B TEIUIOBYIO U 3JIEKTPUUYECKYIO
DHEPTUI0, OCBOCHUE METOJIOB pacuera mapameTpoB yctaHoBok (KII, mourHOCTS,
pecypc), ONTUMANbHBIX THUIIOB YCTAHOBOK JJISi KOHKPETHBIX YCJIOBHUHM, YYUThIBas
XapaKTEepPUCTUKU TOIUIMBA, TpPEOOBaHUS K HAAEKHOCTH U  HDKOJIOTHYECKUM
CTaHJapTaM.

Komnerenuuu 1 ”HAMKATOPHI, POpMUPYEMbIE Y O0YYAIOIIUXCS:

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIIUHU KOII U HAMMCHOBAHUC HMHAWKATOpPA

[1K-1.1. Ilpunumaet yyactue B pa3paboTke
NPUHIUNHAIBHBIX CXeM U 000pyJOBAHUS IS
00BEKTOB TEIJIOHEPTETUKU U TEINIOTEXHUKHU C
UCIOJIb30BAHUEM COBPEMEHHBIX IIU(PPOBBIX
TEXHOJIOTHI

I1K-1.3. BeInosHsAeT 3KCIIEPUMEHTHI U PACUETHI
10 (PU3UKO-XUMUYECKUM MapaMeTpaM,
XapaKTEPUCTHKAaM M YCIOBUSAM IKCIUTyaTalluK
00BEKTOB aBTOHOMHOMW U pacipe/ielIeHHON
SHEPreTUKU

[1K-2.2. OcymiecTBisieT KOHTPOJIb HOPM pacxosa
BCEX BHUJIOB DHEPrOPECYPCOB aBTOHOMHBIX
HHEPreTUYECKUX CUCTEM; TPOBOAUT BXOJAHOM
KOHTPOJIb ITOJIy4E€HHBIX TOBApOB U MaTEpPHAJIOB
Ha X COOTBETCTBUE TEXHUYECKUM YCIOBUSM,
rOCyJapCTBEHHBIM CTaHJIapTaM M cepTU(HUKaTaM

[IK-1. CnocobeH yuacTBOBaTh B
pa3paboTKe U IKCIuTyaTanuu 00BEKTOB
TEIUIO3HEPTeTHKH U TeIJIOTEXHUKH,
MPOCKTUPOBATH M BHEPSTH
COBPEMECHHBIC aBTOHOMHBIC
SHEPTOYCTAHOBKU U OOBEKTHI
pacnpeneneHHON SHEPreTHKH

[TK-2. CiocobeH k opranu3aniu
TEXHUYECKOT'0 U MaTepHaIbHOTO
o0ecrniedeHus Mo dKCITyaTaluu
aBTOHOMHBIX SHEPreTHUECKUX CUCTEM U
€e KOMIIOHEHTOB

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromuye TUCUUIUIMHBL (MoaynH), npaktuku, HUP, np.

b1.B./12.01.08.01 ITponecchl U TEXHOJIOTHH pACIPEACICHHON I'€HEPALINH;

B2.0.02(IDIIpousBoAacTBEHHAss  MpakTHUKa  (MpakTHUKa MO  MOJYYEHHUIO
NEePBUYHBIX TPO(ECCHOHATBHBIX HABBIKOB)

Bb2.B.01(IT) [TponsBoacTBEHHAs MPAKTUKA (TEXHOJIOTMYECKAs])

[Tocnenyromme qucuumuinebl (Moaynn), npaktuku, HUAP, ap.

b1.B.JZ12.01.08.08 NuTtemnekTyalibHasi pacpeeieHHas SHepreTuKa

b1.B.JI2.01.08.09 Pe3epBHBIE CHCTEMBI aBTOHOMHOTO DJHEPrOCHAOKEHUS
MPEINPUITUN




b1.B./I2.01.08.10 Hayunble wuccnemoBanuss B OOJAaCTH aBTOHOMHOW U

pacrnpeiesieHHON SHePreTUKU

b2.B.02(ITx) IIpousBoacTBeHHAas MpakTUKa (IpeIAUILIOMHAs)

3. CTpyKTYypa M cofep:KaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHo popMbl 00yUeHUSI

Bun yaeOHo#M paboThI Bcero | Bcero | Cemectp
3E 4acoB 7
OBILIAS TPYJIOEMKOCTb JUCIIATIIMHBI 4 144 144
KOHTAKTHAA PABOTA* - 63 63
AYJIUTOPHAS PABOTA 1,44 52 52
Jlekun 0,94 34 34
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS 0,50 18 18
JlabopaTopHbie paboThI - - -
CamocTosiTenbHas padoTa 1,55 56 56
[IpopaboTka yueOHOTO MaTepHaa 0,55 20 20
KypcoBoli mpoekr - - -
KypcoBas pabota - - -
[ToaroTroBka K MPOMEKYTOYHON aTTECTALIUU 1 36 36
[IpomexxyToUHas aTTeCTaINS: 3

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHUPOBAaHHOE MO pa3jaejamM H

BU/aM 3aHATHH

Pa3nensl Pacnpenenenue ®opmel 1 | THAECKCH THAMKATOPOB
JUCLIUILINHBI a TPYAOEMKOCTH BUJT (bopMupyembIxX
§ 10 BuJIaM y4€OHOM paboThl | KOHTPOJIS KOMIIETEHIIUH
o) = [t} o to}
5 =S| &) 8| &
/M () © o =
=] g =] s
Paznen 1 36 12 - 6 6 TK1 IIK-1.1.3, ¥, B; IIK-1-3.3,
Y,B;1IK-2.23,V,B
Pa3znen 2 36 12 - 6 6 TK2 IK-1.1. 3, ¥, B; IIK-1-3.3,
V,B:TIK-2.23,V,B
Paznen 3 36 10 - 6 8 TK3 [K-1.1. 3, ¥, B; [IK-1-3.3,
V,B;IK-2.23,V,B
DK3ameH 36 - - - 36 OM1 IIK-1.1. 3, Y, B; TIK-1-3.3,
Y,B;1IK-2.23,V¥,B
Hroro 3a 7 cemecTp 144 34 - 18 56
nUToro 144 34 - 18 56

3.3. Coaepixkanye TUCHUIIIHHBI

Pa3nen 1. BBeeHre B aBTOHOMHBIE JHEPIrOYCTAHOBKH.

Tema 1.1. TlonsiTHE ¥ 3HaUYEHNE aBTOHOMHBIX SHEProycTaHOBOK (ADY).




Cucrembl, MPOM3BOMAMAIINE U OO0CCICUYMBAIOIINE DHEPrUeld HE3aBHCHMO OT
[IEHTPAJIM30BaHHBIX  Ce€Te. DBOJIOIUSI  OT TMPOCTBIX K  COBPEMEHHBIM
MHHOBAITAOHHBIM ~ aBTOHOMHBIM  cHcTeMaM. IloBeIllieHHass TOTPeOHOCTH B
APHEProCHUCTEMax, HE3aBUCHUMBIX OT IIEHTpPaJIu30BaHHBIX ceTed. IIpumeHeHue B
yOaJIE€HHBIX W TPYIHOJOCTYIIHBIX pailoHax. Bo03MOXXHOCTh HCIOJb30BaHUS B
pa3nUYHBIX OTpaciax. IIpoMBIIIIEHHOCTs W HPOoHM3BOACTBO. CellbCKOe XO03SHCTBO.
KuauniHo-koMMyHalIbHOE X03SIMCTBO M YacTHEIC goma. [lepBoHavanbpHbIC 3aTPaThl U
JIOJITOCPOYHAsT PKOHOMHUS TPH HUCIONb30oBaHUU ADY. BnusHue Ha OKpY)KaroIIyro
Cpeay ¥ Mephl IO CHUYKEHHIO HEraTUBHOT'O BO3/ICHCTBHSI.

Tema 1.2. Kiaccudukanus u BUIBI SHEproycraHoBok. Kiaccudukamus mo
TUMY MCIIOJIB3YEeMOI0 TOIUIMBA, MPUHIIMAITY JIEUCTBUS, MOIIHOCTH, Ha3HAYCHHIO.
Buabsl sHEproycTaHoOBOK Ha OpPraHMYeCcKOM TOILUIMBE ['a30BbI€ AHEProyCTaHOBKH.
Jlu3enpHBIC  DHEProyCTaHOBKH.  YCTAaHOBKM  Ha  Omomacce.  ['mOpmmHbIC
HHEPIrOyCTaHOBKHU. ABTOHOMHBIC U PE3€pBHBIC dHEpProycTaHoBku. [IpenmyiiecTBa u
HEJIOCTATKH Pa3IMYHBIX BUJIOB SHEPrOYCTAaHOBOK.

Tema 1.3. ITpuniunel paboThl 1 OCHOBHBIE KOMITOHEHTHI. [IpUHITUIIBI pabOThI
SHEPrOoyCTaHOBOK. TEmjaoBbIE M MEXAHUYECKHE MPOILECChl. JIEKTPOTreHEpalus.
KoMIIOHEeHTBI AHEProyCTaHOBOK: JBUTaTEIM BHYTPEHHETO CrOpaHUs; T€HEPaTOPHI;
CHCTEMBI OXJaXJCHHSI, CHUCTEMBbl IIOJAaYd TOIUIMBA; KOHTPOJIbLHO-U3MEPHUTEILHBIC
IPUOOPBI; CUCTEMBI YIIPABICHUS U aBTOMATH3aIuU. DPGEKTUBHOCTh M OIITUMH3AITHS
pabOThI SHEPTOYCTAHOBOK.

Pa3nen 2. Opranuyeckoe TOILIMBO U €r0 HCI0JIb30BaAHHUE.

2.1 Tunbel OpraHMYECKOro TOIUIMBA: IPUPOJHBIM Ta3, OHomacca, KHUIKHUE
yrieBogopoabl. IIpupomHbplii Ta3 — COCTaB U MPOUCXOXKJCHHE, JIOObYa U
TPAHCIIOPTUPOBKA; MPUMEHEHHE B SHEProyCcTaHOBKaX. bwomacca, €€ HCTOYHMKW,
peoOpa3oBaHUE B DHEPrOHOCUTENIM; IMPEHMYIIECTBA W BBI30BHI HCIOJIH30BAHHUS.
Kugxkme yrueBomopoasl. Hedrenpoaykrel u  ux Buapl. I[Ipous3BoacTBO u
nmepepabOTKa, HCHOJB30BaHHE B  dHeproyctaHoBkax. CpaBHEHHE  THUIIOB
OPraHMYeCcKOTO  TOIIMBA: JHepreTudeckas A(QPEeKTUBHOCTh, DKOJOTHYECKOE
BO3JICHCTBHE; YKOHOMUYECKUE aCTIEKThI UCITOJIb30BAHMS.

2.2 Xumudeckue W (U3NYECKHE CBOMCTBA TOIUIMBA. XHMHYSCKUM COCTaB
TOILJIMBA; YTJICBOJOPOJABI, MpUMecH U A00aBku. PU3MYECKHE CBOMCTBAa TOILIHMBA.
IJIOTHOCTh; BS3KOCTh; TEMIIEpaTypa KWUICHUS U 3aMEp3aHMs; TEIIOTBOPHAs
CIIOCOOHOCTh; KAJIOPUMHOCTD Pa3IMYHBIX BHJOB TOILIMBA. 30IbHOCTh M COJIEp)KaHHUE
Cephl, BIUSIHNE Ha 000pya0BaHHE W BBHIOPOCHI. BocmiameHseMOCTh M TeMIlepaTypa
BCIIBIIIKH, O€30MMaCHOCTh XpaHEHUs U MCIIOIb30BaHMs. BiausHue CBONCTB TOIJIMBA HA
BBIOOD U IKCIUTyaTaI|io0 SHEPTOyCTaHOBOK

2.3. DKOJIOTMYECKHE AaCICKTHl HCIIOJIb30BAaHUS OPraHMYECKOIO TOILIMBA.
Briobpocer yriekucioro rasza (CO:), BkiIagq B TApHHUKOBBIA 3Pdekr. MeToas
CHIDKEHUS BBIOpocoB. BeIOpockl okcuaoB azora (NOy) m cepnl (SOy). Texnonorun
KOHTPOJISI M yMEHBIICHHS BBIOpocoB. OOpa3oBaHHWE TBEPABIX YACTHI[ U CaXH.
OunapTpaliss W OYHMCTKA BHIOPOCOB. YTHIM3alUd W Iepepad0TKa OTXOOB.
VYmpaBnenue 1OoOOYHBIMH TPOAYKTaMH. BiusHue m00bBIYM W TPaHCIIOPTHPOBKH
ToIIMBa. Pa3muBeI HEPTH U UX MOCIICICTBUA.

Paznen 3. Dkcmuyaranmusa M 3(P@PEeKTUBHOCTH 3HEPrOyCTAHOBOK Ha
OpPraHN4YeckoM TOILJIMBeE.



3.1. Texnonormun mnosbimeHus 3(pdexTuBHocTH ADY. OnTumuzanus
IIPOIIECCOB CTOPaHMs, PEryJIMpPOBKA IOJAYM TOIUIMBA M BO31ayXa. TeIIo0OMEHHBIE
CHCTEeMbl. YTHIM3ALMsA TeIUIa OTXOAAmuX ra3oB. COBpPEMEHHBIC MaTepHalbl U
KOHCTPYKLIHMH.  YJIyYIIEHHBIC  H30JSIHOHHBIC  MaTepuanbl.  [IporpamMmmuoe
oOecrieueHrEe JJI1 ONTHMU3AIMM padoTel. ['mOpmaHbie cuctembl. KomOuHarms
pPa3IMYHBIX HCTOYHUKOB HSHEpruu. VMcmonap3oBaHME BO300OHOBISEMBIX HCTOYHHKOB.
JnarnocTuka u mpoHIaKTHKAa HEUCIIPABHOCTEH.

3.2. OOcnyxuBanue W JauarHocTuka ADY Ha OpraHM4YecKOM TOILIUBE.
[ImarupoBaHre W TPOBEACHHE NPOGHIAKTHYCCKHX paboT. 3aMeHa pacXOJHBIX
MaTepHajJoB M  KOMIIOHEHTOB. JlmarHoctuueckue MeToibl. BuOpanmonHas
IUArHOCTHKA. TeIUIOBM3MOHHAS  AUArHOCTUKA. AHanmu3 BBIXJOIHBIX  TIa30B.
Hcnonp30BaHne JAaTYMKOB M aBTOMATH3MPOBAHHBIX CHCTEM. IIpemukTuBHOE
obciykuBanue. [IporHo3upoBaHMEe OTKA30B HAa OCHOBE MaHHBIX. ONTUMH3AIUS
3aIacoB 3amJacTed W MartepuaiaoB. JlokymeHTamus Hu OTYETHOCTH. BeacHue
JKYPHAJIOB TEXHHYECKOro oOcmykuBaHHsA. CoOCTaBIICHHE OTYETOB O COCTOSHHH H
3¢ PEeKTUBHOCTH PAOOTHI YHEPTOYCTAHOBOK.

3.3. be3onmacHOCT, M HOpMaTHUBHBIE TpeOoBaHUs. OIMaCHOCTH, CBS3aHHBIC C
SKCITyaTanuer. Mepnl 1o IIpeJoTBpalllCHUIO aBapuii M MHIMJIEHTOB. HopMaTuBHEIC
TpeOOBaHUA ® CTaHmapThl. HamuoHambHBIE HW  MEXKIYHApPOOHBIC CTaHIAPTHI.
Ceptudukamus ©  COOTBETCTBHE  HopMmaTtuBaM. IIpomemypsl  aBapuiiHOTO
pearupoBanus. VaeHTHdUKAUS NOTESHIIMAIBHEIX PUCKOB. KOHTPOIL COOIOACHUS
HOPMAaTUBHBIX TpeOoBaHUM. JlOKyMeHTaluss U OTYETHOCTh. Benenue qokyMeHTaIuu
110 O€30MaCHOCTH.

3.4. TeMaTu4YeCKHUil IVIAH NPAKTHYECKUX 3AHATHI

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
OpraHM4YECKOM TOIUJIMBE HA OCHOBE 3aJaHHBIX IapAMETPOB.

4. Pacuér TemnoTBOPHOW CHOCOOHOCTH PAa3IMYHBIX BHUAOB OPraHUYECKOIo
TOIUIMBA U UX CPABHUTEJIbHBIA aHAJIU3.

5. Ouenka BbIOpocoB CO: mpu CXKUTAHUU 3aIaHHOTO 00bEMa TOIUIMBA U
pa3padoTKa Mep MO UX CHUKECHHUIO.

6. AHanuz sKkoHOMHYECKONW 3(h(PEKTUBHOCTH HCMOJIB30BaHUSI OHUOMAcCChl B
HPHEProyCTaHOBKaX 10 CPABHEHUIO C TPAJAULIMOHHBIMU BUAMU TOILIUBA.

7. Ontumuzanus pexuma padbOThl aBTOHOMHOM SHEPrOyCTaHOBKM Ha
OpPraHUYECKOM JIJIsl TOBBIIECHUS €€ Y()PEKTUBHOCTH.

8. Pacuér 3arpar Ha oOOCIyXMBaHHE M JAMATHOCTUKY aBTOHOMHOM
HHEPrOyCTAHOBKM HA OPraHMYECKOM TOIUIMBE B TE€YEHUE TO/A.

9. OueHka pucka W pa3paboTKa IUTaHA MEPONPUAITHI MO YIYyYIIECHUIO
0e30MacHOCTH aBTOHOMHOW HSHEPrOyCTAaHOBKM Ha OPraHWYecKOM TOIUIMBE B
COOTBETCTBUM C HOPMATUBHBIMU TPEOOBAHUAMH.



3.5. TemaTnuecknii IjiaH JadOPATOPHBIX PadoT
JlaHHBIN BU paOOTHI HE MPEyCMOTPEH YUECOHBIM TTAHOM
3.6. Kypcogoii npoekT /kypcoBasi padora

JlaHHBIN BUT paOOTHI HE MPEyCMOTPEH YUCOHBIM TTAHOM.

4. OueHuBaHHE Pe3y/IbTATOB 00y4eHUsI

OueHuBaHue pe3yabTaTOB OOYy4YEHHUS MO JUCIMIUIMHE OCYIIECTBISETCS B
pamMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUYHOH aTTeCTallMH, MPOBOJUMEBIX IIO
oamnpHO-perTunroBoi cucreme (bPC).

[IIkaa OEHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb chOpMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHINH
. o Hwuxe .
Bricokuii Cpennumit Huzkuii
3amiaHu- CpeaneTo
Koz Koz POBAHHBIE o7 85 10 100| ot 70 110 84 | 0T 55 10 69 [ 0T 0 110 54
KOMIIe- | MHJAMKaTopa pe3yibTaThl
TEHIUH | KOMIIETEHIIUK | OOYdYEHHUS 1O IlIxana oneHnBaHUs
UCIIUITIIMHE HEY/I0B-
Auci YAOBIIET- YA
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTEIILHO
TCIIBHO
3Q4YTECHO HE 3a4TEHO
3HaTh:
OcHoBBI YpoBenp | YpoBeHb | Munuman | YpoBeHb
ABTOHOMHBIX 3HAHUM B | 3HAHUH B | BHO 3HaHUHI
SHEProyCTaHOBO 06’beMe, 06’BeMe, A0IIYCTUM HUXKC
[K-1.1 K, COBPEMEHHbI¢ | COOTBETCT | COOTBETCT | bIi MHUHUMAI
o -1.1. HdPOBEIS BYIOIIIEM | BYIOIIIEM | YPOBEHb BHBIX
PUHIMACT TexHoyiioruy  u | IPOTPAMM | IPOrpamMM | 3HaHHH, TpeGoBaH
ydacTne B HDOIDAMMHOE e e, HUMeEeT | UMeeT Wi,
paspaboTxke borp MOATOTOBK | MECTO MECTO UMEIOT
OecrieueHue A
npuHnunuan | ©
s H, 0e3 | HeCKOJIBKO | MHOTO MECTO
I’IgHX CXCM 1 DOCKTHDOBAHI OIInO0K HerpyObIX | HErpyObIX | rpyOble
obopynosann | 1P p omuOOK | OmMOOK | OMmHOKH
A 11 A,
IK-1 00BEKTOB XapaKTEePUCTUKH
TEIJIODHEPTe | U CBOMCTBA
TUKU U OpraHUYECcKOro
TCIHIOTCXHUK | TOIIJIMBa
nce YMETB:
UCHOJNIL30BAH | PaspaGareiBate | [Ipogemon | IIponemon | IIponemon | Ilpu
HneM IPMHIUIKAILH | CTPHPOBAH | CTPMPOBAH | CTPUPOBAH | PEIICHUM
COBPCMEHHBI | [/ cXxeMsl | Bl BCE | Bl BCE | bl CTaHAapT
XHH‘I’POBI{X SHEProycTaHoBo | OCHOBHEIC | OCHOBHBIC | OCHOBHBIC | HBIX
TCXHOJIOTHA CHUS CHUS CHHUS 3aJad  He
K C yM B yM 9 yM 9 )I
HCIONb30BaHHe | PCUICHBI pEIIEHbI pELIEeHbI IPOJEMOH
M udpossix | BSC BCE TUTIOBBIE | CTPUPOBA
uHCTpyMenTop; | OCHOBHBIE | OCHOBHEIE | 3a/1ad  C | HbI
3aJjaud  C | 3aJjaud € | HETPYObIM | OCHOBHBIE
aHAJIU3UPOBATh




u OT/EIbHBI | HETPYOBIM | H YMEHUS,
ONTUMHU3UPOBAT | MU u OIINOKAMH | UMEIOT
b CXeMbl ¢ | HECymiecT | ommOKamu | MECTO
yuéroM  TumoB | BEHHBIMH |, BBITIOJIHEH | TPyOBIe
uCronb3yemoro | HOOUETA | BBIIOIHEH | bl BCC | OLINOKH
TOIINBA MH, Bl BCE | 3aJaHusl,
HPHMEHSTH BBITIOJIHEH | 3aJjaHUsl B | HO HE B
CTAaHTApTHI a | P BCE | TIOJTHOM ITOJTHOM
3aJaHusa B | o0ObeMe, o0BeEME
HOPMATHBBI
MTOJTHOM HO
obbeme HEKOTOPBI
e c
Heo4eTa
MM
BJIJICTh:
Hagsikamu IIponemon Nwmeercs IIpun
paboTHI C CTpUPOBaH MHUHUMAaJIb | PEIICHUH
nporpaMmmamMu bl HaBBIKH HBIN CTaHJapT
ISt npu IIponemon | yagop HBIX
MojaenupoBanus | pemenun | CTPHPOBAH | pappikoB 3aJad  He
" HecTaHaap | bl 0a3oBbIE s MPOJIEMOH
IIPOCKTUPOBAHU | THBHIX HaBbIKH pemeHus CTpUpOBa
sI; METOAaMU 3agaq  Oe3 | MpH CTaHJApTH | HBI
pacuéra u OomMOOK W | pEUIEHUH | bIX 3aj7a4 ¢ | 0a30BbIC
ONTHUMH3AIUU HEJIOYETOB | CTAHJAPTH | HEKOTOPHI | HaBBIKH,
CXEM BIX 3aJla4 ¢ | MU HUMCHOT
SHEProyCTaHOBO HEKOTOpH | HE0YETa | MECTO
K; mocodamu MH MU rpyOsble
MHTETPaLKU He04eTa OILIMOKH
L[I/I(i)pOBLIXU MH
TEXHOJIOTHI B
MIPOEKTUPOBAHU
e
3HAMD
dusuko- VYposenb | YpoBeHb | Munuman | YpoBeHb
MK-1.3. XUMHYECKHE 3HAaHUM B | 3HAHUM B | BHO 3HAHUHU
BhIONHsCT TIapaMeTphl o0BeMe, o0BeMe, JIOMYCTAM | HHIKe
skcrepivenT | OPFAHHUIECKOTO COOTBETCT | COOTBETCT | BIi MHHHUMAaJI
bl 1 pacucThl | TOTUIMBA; BYIOIIIEM BYIOIIIEM YPOBEHE I)HI)I6X
XAMHYECKUM | POBCICHUS ’ ’
napaverpaM, | SKCTICPHMEHTOB HO}IFOTO6BK MECTO MECTO HMEIOT
XapaKTepHCT | W H3MEpEHHI; u, ; e3 HeCK0J6ILK0 MHoro6 Mecgo
KM T B OIIMOOK HErpyObIX | HErpyOBIX | rpyObie
OIIMOOK OIIMOOK OIOKU
YCIIOBHSIM JKCIUTyaTalluu
SKCILTyaTalll | aBTOHOMHBIX
2t 06T>CKTOBV DHEPrOyCTaHOBO
ABTOHOMHOM | g
1 ymemo
paclpelieCt | BrinonnsaTs IIponemon | IIponemon | IIpogemon | Ilpu
HOM PacyéThl U | CTPHPOBAH | CTPHPOBAH | CTPUPOBAH | PEIICHUN
QHEPICTHKI | yicnepumentsr | Bl BCE | BI BCE | Bl CTaHIapT
s OllCHKH | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
XapaKTepucThK | YMEHHA, YMEHUS, YMEHUS, 3a7a4  HE




TOIINBA; pEIIEHBI pEILIEHbI pEIIEeHbI IPOJIEMOH
aHAJIN3UPOBATH BCC BCC TUITOBBIC CTpUpPOBa
pe3ybTaThl OCHOBHBIC | OCHOBHBIE | 3ala4d C | HBI
SKCIIepUMEHTOB | 330a4M  C | 33J@4d  C | HOrPyOBIM | OCHOBHBIC
" nenarp | OTACIBHBL | HETPYOBIM | 1 YMEHUS,
BBIBOJIBL MU " OLIMOKAMHU | UMEIOT
paspaGaTHBATE HECYIIECT | OMMOKAMH | , MECTO
pekoMenmary | BEHHPIMA |, BBINIOJIHEH | IpyObIe
HEZ0YETa | BBIIOJHEH | bl BCE | OUIMOKHU
[0 YJIYYILEHUIO
MU, Bl BCE | 3a/laHusl,
JKCILTyaTaluu
BBIIIOJIHEH | 3aJlaHUsl B | HO HE B
YCTaHOBOK Bl BCE | [TOJIHOM IIOJIHOM
3a7aHus B | 00beMe, o0BeMe
IIOJIHOM HO
o0beme HEKOTOPBI
e c
Hejo4eTa
MU
enadems
HaBbIKaMHU [Iponemon HNmeercs IIpu
paboThI ¢ ctpuposan | IIPOICMOH | viyyyvans | pewennu
nabopaTtopHbIM | bI HaBbiku | CTPUPOBAH | yprif CTaHapT
060pyIOBaHHEM | HIpHU bI 0a30BBIC | HaGop HBIX
" IIporpaMMaMH | pemieHnn | HaBbIKHA HaBBIKOB 3aJ]ay  HE
JUIsl pacu€ToB, HecTaHzaap | npu I IPOJEMOH
MeTOJJaMHU THBIX pELIEHNUN | peIlieHus | CTpUpPOBa
CTaTHUCTUYECKON | 3ajau 0e€3 | craHgapTH | CTAHAAPTH | HBbI
00paboTkH OMUOOK M | pIX 337124 ¢ | bIX 3a/1a4 ¢ | Oa30BbIe
JTAaHHBIX; HEJI0YETOB | HeKOTOpHl | HEKOTODHI | HaBBIKH,
TEXHUKaMU MU MU UMEIOT
0e301macHoro Hemouera | HEAOYETa | MECTO
IIPOBEACHUS MU MU rpyOsbie
HKCIEPUMEHTOB. OLIMOKH
[TK-2.2. 3namo
Ocymectist | HopMmel pacxona | YpoBenbp | YpoBens | MuHnMan | YpoBeHb
€T KOHTPOJIb | DHEPrOpecypcoB | 3HaHUW B | 3HAHUW B | BHO 3HAHUU
HOpM JUISt o0neme, o0neme, JOTIYCTUM | HUXE
pacxojia Bcex | aBTOHOMHBIX COOTBETCT | COOTBETCT | BIi MUHUMAJ
BUJIOB CHUCTEM, BYIOIIIEM | BYIOIIEM | YPOBEHb BHBIX
SHEPTOpecyp | TEXHHYECKHUE IporpaMM | MPOrpaMM | 3HAHUH, TpeOoBaH
COB yCIIOBUSA U e €, HMEET | UMeeT ui,
ABTOHOMHBIX | CTAaHAAPTHI VISl | HOATOTOBK | MECTO MECTO UMEIOT
SHEpreTHyYec | TOBApOB U u, 0€e3 | HECKOJIBKO | MHOTO MECTO
MK-2 KHUX CHCT€M; | MaTepHaJIOB, OLIMOOK HErpyObIX | HErpyObIX | IpyOble
MPOBOJUT METOJIBI omrnboK omrnboK OIIIMOKH
BXOJIHOU KOHTPOJIS
KOHTPOJIb KayecTBa U
MOJTYYCHHBIX | COOTBETCTBHSIL.
TOBApOB U Ymemo
MarepuanoB | OcymectBiate | [Ipopemon | IIpomemon | IIponemon | [lpn
Ha UX KOHTPOJIb CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
COOTBETCTBUE | pacxoja Bl BCE | Bl BCE | bI CTaHAapT
TEXHUYECKHUM | SHEPrOpeCcypCoOB | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YCIIOBUSIM, u YMEHUS, YMEHUS], YMEHUS, 3ama4  He
rocynapCcTB€ | aHAJIM3UPOBATh | PECHICHBI PCILICHEBI PCUICHBI IpOoJACMOH




HHBIM JaHHbIE; BCE BCE TUTIOBBIE | CTPUPOBA
CTaHJapTaMm | IPOBOJUTH OCHOBHBIE | OCHOBHBIE | 3a7aud C | HBI
u BXOJIHOM 3aJaud  C | 3ala4yd  C | HerpyObIM | OCHOBHBIE
ceprudukaTa | KOHTPOIb OT/ENIbHBI | HETPYOBIM | U YMCHHSI,
M TOBapOB U MU u OIIMOKaMH | UMEIOT
MaTepuasoB; HECYyIIeCT | OIMOKaMH | , MECTO
pazpabaTbiBaTh | BEHHBIMH | , BBITIOJIHEH | TpyObIe
MepbI 1O HEZ0YeTa | BBIIOJHEH | bl BCE | OIIMOKHU
ONTUMU3ALUU MU, Bl BCE | 3aJlaHus,
pacxojia BBITIOJIHEH | 33/laHUSI B | HO HE B
pecypcoB Bl BCE | MTOJIHOM MOJIHOM
3a7aHus B | 00ObeMe, o0BeMe
MTOJTHOM HO
o0beme HEKOTOPBI
e c
HejoYera
MU
671a0emb
Hagbikamu [Iponemon HNmeercs IIpu
paboThI ¢ CTPUPOBaH MUHUMANb | PElICHUU
MHCTPYMCHTAMH | bl HaBBIKH | [[ponemon | HBIHA CTaHJapT
TUIS npu CcTpUpoBaH Habop HBIX
MOHUTOPHUHTA PCLICHHH | || 'Gooopre | HABBIKOB | 3a1a4  HE
SHEProIoTpede | HECTAHIAP | oo o TUTSt MIPOJIEMOH
HUS; METOJAMHU | THBIX pu peleHuss | CTpUpoOBa
ayauTa u 3amau  Oe3 CTaHJapTH | HBI
peIieHnn
MIPOBEPKU OmubOK U cTamzapTH BIX 33J1a4 C | Oa30BbIC
COOTBETCTBUS HEJI0UETOB HEKOTOPHI | HABBIKH,
CTaHJapTam, bIX 38189 C | iy UMEIOT
crocobamu HEKOTOPBL | yenoueta | mecto
JOKYMCHTHPOBA MU MU rpyObie
HUS U HCo49CTa OIINOKHU
OTYETHOCTH I10 MH
pe3ynbTaTam
KOHTPOJIA
OleHOYHBIE MaTepuayibl  JUIi  TPOBEICHUS  TEKYIIEro KOHTPOJS U

MPOMEXKYTOUHON aTTecTanuu TnpuBefeHbl B [Ipmnoxenun k paboueil mporpamme

JUCITUITIIMHBI.

[ToaHBIN KOMIUIEKT 3aJlaHWK M MaTepHajoB, HEOOXOIUMBIX JJIsS OIICHHBAHUS
pE3yNbTaTOB 00YUYEHUS M0 AUCIUIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTunka.
5. Y4eOHO-MeTOoIMuYecKoe U HH(POPMALIMOHHOE o0ecnieyeHne JUCHHUILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIeuyeHue

5.1.1. OcHoBHas nuTeparypa

1. Duepreruueckoe TomnuBo : yuyeOHoe nocodue / E. B. 3aiiuena. - MBaHoBO :
UI'DY, 2015. - 110 c. - URL: https://elib.ispu.ru/node/4494. - ISBN 978-5-
00062-113-4. - TekcT : 2IEeKTPOHHBIH.

2. CniocoObl OTyyeHUs: 1 OYUCTKHU TOIUIMBA JIJIs1 aBTOHOMHBIX 3HEPTOYCTaHOBOK :
npaktukyM / JI. ®@. laitnytaunosa, ®@. P. laitnytaunoB. - Kazans : KI'DY,



2024. - 90 c. - URL: https://lib.kgeu.ru/. - TekcT : 3I€KTPOHHBIN. .
5.1.2.JlonioaHUTEIBLHAS IUTEPATYpa

3. PacueT u npoeKkTUpOBaHUE MAJIbIX IHEPTETUYECKUX OOBEKTOB, pabOTAOIINX Ha
TBEPJIOM TOIUIMBE : METOJIMYECKUE YKa3aHUS K KypCOBOMY IIPOEKTY IS
CTyA€HTOB HampaBiieHud moarotoBku 13.03.01 «TemnosHepretuka u
temtorexuuka», 18.03.01 «Xumuueckass texmomorust» / coct. : I. P.
MumnraneeBa, 3. P. 3BepeBa, 3. B. lllamcyrnunoB u np. - Kazaup : KI'DY,
2015. - 48 c., 1640 Kb. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html. -
~b. 11. - TeKCT : INEKTPOHHBIN.

4. CucteMbl HAKOIUICGHHS OJIIEKTpO3HEpruum : ydeOHoe mocobue / A. A.
dmwimmonoBa, A. A. Ununpos, 1. ®. [aiinytauHoBa. - Kazans : KI'DY, 2023. -
115 c. - URL: https://lib.kgeu.ru/. - TekcT : 3IeKTPOHHBIH.

5.2. MudopmanuonHoe odecrnevdenue

5.2.1. DIeKTpOHHBIE U HHTEPHET-PECYPCHI

1. DnexktpoHHas OoubnuoTeuHast cucrema KIDY "MPBHC64"
(http://lib.kgeu.ru/).

2. DnektpoHHO-OMOIMOTeuHas cuctema «Jlauaw» (https://e.lanbook.com/)

3. JK pasmemennsiii B LMS Moodle 3.0

4. VIHaTepHeT TpeHaxkephl: WWW.i-exam.ru .

5.2.2. llpodeccronansubie 0a3bl AaHHbIX |/ HHpOpMaIMOHHO-CIIPABOYHbIC
CUCTEMBI

1. Mexnaynapoanas pedeparuBHas 0a3a nanusix (http:// link.springer.com).

2. Hayunas AIEKTPOHHAS oubnmoTexa "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

3. Poccuiickas rocyaapcteernas oubmuoteka (http://www.rsl.ru)

4. Duuukioneanu, cioBapu, cnpaBouynuku (URL: http://www.rubricon.com).

5.2.3. JlunieH3nOHHOE W CBOOOJHO  pacCHpOCTpaHsAEMOE IPOTrPaMMHOE
obecrieueHue AUCIUTIITUHBI

1. Tlonb3oBarenbckas oneparnuonnas cucrema Windows 10.

2. TIO pns >ddexTuBHOTO OHIAWH- B3aUMOJIEHCTBUS TIperofaBaTelis Hu
cryneata LMS Moodle. CopemenHoe mnporpaMmHOe oOecHeUeHHE.
https://download.moodle .org/releases/latest/

Cucrema noucka uapopManuu B cetu nHTepHeT bpayszep Chrome

[TakeT mporpamm Ui co3maHus U mpocMoTpa (aiiaos ¢opmara PD Adobe
Acrobat

B~ w


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

6. MaTepuajJibHO-TeXHUYECKOE 0O0ecneyeHue JUCITUTNIMHBI

HaunmenoBanue Buna HaumeHnoBanue yueOHOM
y4eOHON paboThI ayJIUTOPHH, [lepeuensr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEeTATU3NPOBAHHON TEXHHYECKUX CPEJICTB O0YUCHHS
nabopaTopuu
Jlexuuu YueOHas ayAuTOpHUs AJIs Crienanu3upoBaHHast yueOHas Mebenb,
NPOBEJICHUS 3aHATHI TEXHUUYECKUE CPENICTBA OOYUCHHUs, CIyXKaIue JJIs
JICKITAOHHOTO THTIA MIPEACTABICHUS y4aeOHOU uHdopmaIuu

Oonpmiod  ayauTopuM  (MYJNIbTUMEIUHHBIN
MPOCKTOpP, KOMIBIOTEp (HOYTOYK), DJKpaH),
JNEeMOHCTpallMOHHOE 000pya0BaHue, y4eOHO-
HarJIsiJHbIe TOCOOUS

[TpakTuyeckue |Y4eOHas ayJIATOpHs st Crienuanu3upoBaHHAs yueOHas MeOeb,

3aHATUSA NPpOBECHUA 3aHATHI| TeXHUYECKHE cpexcraa o0yJeHus
CCMHHAPCKOTO THIA,| (MynbTUMEAUNHBIA  IPOEKTOp, KOMIIBIOTED
T'pyIIIOBBIX u I/IHILI/IBI/I[I}:- (HOYT6YK), SKpaH) " Hp
AJIBHBIX KOHCYJIbTalllH,
TEKYILETO KOHTpPOJIA 5
MPOMEKYTOUYHOW aTTeCTAlIUU
KoMnbroTepHblIii Ki1ace ¢ CnenuanusupoBaHHas ydeOHass meOenp Ha 30

BeixonoM B Muteprer B-600a | nocagounsix  mect, 30  KOMIBIOTEpPOB,
TEXHUYECKHE CpeACcTBa 00ydYeHHs (MyJIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),

JKpaH), BUJICOKAMEPBI, POrpaMMHOE

obecrieueHue
CamocrosrenpHas [KommbroTepHslii Knace ¢ CrennanusupoBaHHas yuyeOHas mebenb Ha 30
pabora BbIx0zioM B MHTepHer B-600a | nocamounsix  mect, 30  KOMIBIOTEDPOB,

TEXHUYECKUE CpeACTBa 00ydeHUs: (MyJbTUME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BHJICOKAMEPHI, IPOrpaMMHOE
o0ecrieyeHue

Crienman3upoBaHHast MeOelb, KOMITBIOTEpPHAS
TEXHHUKAa C BO3MOYKHOCTBIO BbIX0J1a B VIHTepHeT
u obecneuenueM aoctyna B OMOC, skpaH,
MYJIbTUMEAUUHBIA TPOEKTOP, IPOTPAMMHOE
o0ecrnieyeHue

YuraapHBIN 3ai1
OuOIIMOTEKH

7. OCOOeHHOCTH OPraHM3aIlUN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH ISl JIUIL C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI H MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBAIUIBI UMEIOT
BO3MOKHOCTh OECHPEIATCTBEHHO MepeMeniaThCcsl U3 OJHOTO y4eOHO-TabopaTopHOIro
Koprmyca B JpYroil, MOAHSTHCS Ha BCE JTAXKU Yy4eOHO-TabOpaTOPHBIX KOPITYCOB,
3aHUMATbCS B Y4EOHBIX M HWHBIX TIOMEIIEHUSX C Y4EeTOM OCOOEHHOCTEH
NICUX0(U3NIECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBSI.

st oOyuenust muir ¢ OB3 u MHBaIMAOB, UMEIONIMX HAPYIICHUS OIMOPHO-
JIBUTATEIFHOTO armapara, 00eCreueHbl yCIOBUSI OCCIPEMSITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomenieHus. Madopmanus o cueruanbHbIX YCIOBHIX, CO3JaHHBIX IS
oOyuarormuxcss ¢ OB3 w wuwHBamuaoB, pa3MmeneHa Ha CcaiTe YHUBEpPCUTETa
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHUS TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKXKe YCIIyT CYyPIONEPEBOTINKOB U TU(DIOCYPI0TIEPEBOINKOB.



http://www.kgeu.ru/

JUtst aganTanuu K BocnpusaTuio Jinuamu ¢ OB3 u nHBaniMgaMu ¢ HapylIE€HHbBIM
CIIyXOM CIPaBOYHOTO, y4eOHOro marepuajga IO JIUCUUILIMHE O00ecrneunBaroTCs
CJIEIYIOLIUE YCIOBUSA:

- IS JTy4IlIed OpUEHTAIlMU B AyJUTOPUHU, TPUMEHSIOTCS CUTHAJIBI OTIOBEIICHHUS
O HayaJsle ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE Cia0ociblIanero o0ydarolierocss MPUBJICKAETCS IeJarorom
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi ¢ OOYyYalOIIMMCS, TEAArOrMYecKuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMH IMPEIIOKEHUSAMHU, OOecleunBas BO3MOXHOCTb
YTEHUS 110 TyOaMm.

KoMmmneHcanusi 3aTpylHEHHd pPEYEBOrO0 M HWHTEIUIEKTYaJlbHOIO Pa3BUTHS
c1abOoCbIIANIMX 00yYarOIIUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, UAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJIIpHOTO MPUMEHEHUS YNpPaXHEHUW Ha rpaduueckoe BbIICIECHUE
CYILLECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHUN;

- oOecriedyeHrs BO3MOKHOCTH JUIsl OOYyYaroUmlerocsi MOJYy4YUTh aJpPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpE HEOOXOAUMOCTH.

Jlist ananranuu K BocnpusTuio aunamu ¢ OB3 u uHBanuiaMu ¢ HapymeHus MU
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIIBCKOTO Marepuana,
MPETYCMOTPEHHOIO0 00pa30BaTeIbHOM NMPOrpaMMOi MO BbIOPAHHOMY HaIlpaBJIEHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBUL:

- BeZleTcd ajanrtanus o(pUIMAIbHOTO caidTta B ceTh MIHTepHeT ¢ y4eToM 0COObIX
NOTPEOHOCTEN MHBAIUAOB 10 3PEHUI0, 00ECIIEYNBAETCA HATMYUE KPYTHOLIPUPTOBOM
CIPAaBOYHON MH(POPMALIMH O PaCIUCAaHUHU YUEOHBIX 3aHSTHIA;

- IEIarOrM4ecKuii  pabOTHUK, ero cobeceqHUK (MpU HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABISAIOTCS O0yUYaIOUIUMCS, PU ITOM KasKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY Melaroruueckuii paboTHUK oOpalaercs;

- IEUCTBUS, KECThl, MEPEMEUICHUs MeJarornyeckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGOpPMAIM TPEAOCTaBiseTcs KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIbHO O3BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MOMEIIEHU;

- IPEAOCTABIIAECTCS BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTUN U MPABO 3aTUCU 00BSICHEHU Ha TUKTO(MOH (110 JKEJIAHUI0 00yUYarOITUXCs).

Popma TMPOBEAEHHS TEKYIIEW M MPOMEKYTOUYHOW AaTTECTAUUH IS
oOyuaromuxcst ¢ OB3 ¥ MHBaIMAOB OMpPEACIISIETCS MeAaroruyeckuM pabOTHHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MUHAMBUAYAJIbHBIX MCUXO(PU3HMUECKUX OCOOCHHOCTEN JaeTcs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABISICTCA
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToanyeckue peKOMeHAAIMM /ISl NpenojaBaTeseid M0 OpraHu3anuu
BOCIIMTATEJbHOH PA0OTHI € 00yYAKOIMMHUCH.



MeTtoauueckoe obecriedeHre npoiecca BOCIUTaHUs 00y4YaronuXcs BBICTyHAaeT
OIHUM U3 OMNpeAesstonmx (akTopoB BBICOKOIO KayecTBa OOpa30BaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH TpodeccHoHanu3M, 3pYIULHUIO,
YETKYIO TPAKIAHCKYIO TO3ULINIO, CAMOIUCIUIUIMHY, TBOPUYECKUN MOIXO0/ B PEIICHUH
npodeccHOHaNbHBIX 3aJad, B XO0Jie 00pa30BaTeIbHOrO IMpoIlecca CHOCOOCTBYET
(bopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanuszanuy [OUCHUIUIMHBI MPENOAABATENb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PaOOTHI:

- MeTo/Abl (HOPMUPOBAHMS CO3HAHUA JTUYHOCTH (Oeceda, MUCIYT, BHYIICHUE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, NPUMEpP, CAMOKOHTPOJIb, PAaccka3, COBET,
yOexXIeHre U ap.);

- METOJbl OpraHu3aluy ACSATENIBHOCTH M (OPMHUPOBAHUS OIbITA IOBEICHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, NeAarormyeckoe TpeOOBaHHE, MOpPYYEHHE,
MPUYYECHUE, CO3JaHNE BOCIUTHIBAIOIINX CUTYAllU, TPEHUHT, YIIPAXKHEHUE, U JIP.);

- METOAbl MOTHMBAIMM JIE€ATEIBHOCTU U MOBEACHUS (0J0O0peHHe, MOOLIPEHUe
COLIMAJIIBHOM AaKTUBHOCTH, IOPULAHWE, CO3JaHUE CHUTyalluil yclexa, CO3J1aHue
CUTyalui JJIs1 SMOIIMOHATIBbHO-HPAaBCTBEHHBIX MEPEKUBAHNN, COPEBHOBAHUE U JP.)

[Ipn peanuzanuu AUCUUIUIMHBI — IIPENOAABATENb JIOJDKEH  YUYHUTHIBATh
CJIEIYIOLME HAIIPaBJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHHE y OOYYarOIIMXCS IIEIOCTHOIO MHMPOBO33PEHUS, POCCHUICKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
00ILIECTBE JyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAIBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Hacienuto, (OPMHUpPOBAHUE CTPEMIIEHHUS K €ro
COXPAHEHUIO U Pa3BUTHIO;

- opMUpOBaHKE Y 00YUAIOIIUXCS AKTUBHOM TPasKIaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJMIUOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSX POCCHICKOIO
oOlecTBa, /sl TOBBIIEHUS CIHOCOOHOCTM OTBETCTBEHHO PEalIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTHY;

- pa3BUTHE MPABOBOM U TOJUTUYECKON KYJIbTYphl O0yUYaOIIUXCS, PACITUPEHHE
KOHCTPYKTUBHOI'O y4acTUsi B MPHUHATHUM PEIICHHM, 3aTparvBalIINX HX MpaBa MU
WHTEPECHI, B TOM YHCIIC B PAa3IMYHBIX (POpMax caMOOpraHU3aIMK, CAMOYTIPABICHNUS,
OOIIEeCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMUpOBaHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  JKCTPEMHU3MY, KceHodoouu,
JUCKPUMUHALIMM 1O COUMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HalMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOH M MEKKOH(PECCMOHAIIbHON HETEPIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAIHHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIUTAHWE YYBCTBA JOCTOMHCTBA, YE€CTH M YECTHOCTH, COBECTJIMBOCTH,
YBaKECHUS K POAUTENSM, YUUTEIISM, JIFOASM CTapLIEro MOKOJICHHUS;

- popMUpOBaHWE TPHUHIIMIIOB KOJJICKTMBMU3MAa ¥  COJIMJIAPHOCTH, JyXa
MUJIOCEpJUST W COCTpaJaHusi, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMupoBaHUE COJMIAAPHOCTH M YYBCTBA COLIMAJIBLHOW OTBETCTBEHHOCTHU IO



OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbsI, IPEOJOJIEHUE
IICUXOJIOTUUECKUX 0apbepoB IO OTHOUIEHHIO K JIOJASM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMU;

- popMupOBaHHE SMOLMOHAIBHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTIO
OTHOLIEHUS! K MUPY, CIOCOOHOCTH U YMEHUS IepenaBaTh JPYTUM CBOM 3CTETUYECKUMN
OIIBIT.

Kynemypno-npoceemumenvcrkoe socnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popmMupoBaHue yBaXXEHHS K KyJIbTYPHBIM IIEHHOCTSIM POJIHOTO TOpOJa, Kpas,
CTpPaHBbI;

- IOBBIIICHUE TTO3HABATEIFHON aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBaHue y 00yyarouxcs HAyYHOTO MUPOBO33PEHMS;

- popMUpOBaHUE YMEHHUS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHalW3a U CHHTE3a MH(POpPMAIUMU, B TOM YHCIIC B
npoeccuoHaNbHOM 00J1aCTH.



BHocuMble H3MeHeHHMs ¥ YTBepPKIeHUsI HA HOBBI y4eOHbIN roj
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OrneHouyHBIC MaTepUaANbl 1O JAUCHUIUIMHE, PEeIHA3HAYCHHBI 7S OIEHUBaHUS
pE3yNIbTaTOB 00yUYEHUS Ha COOTBETCTBHE MHANKATOPAM JTOCTIKEHUS KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOYy4YeHHUS MO JUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTectanuu, IpOBOJAUMBIX 10
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 7
PeiiTuHTOBBIC TTOKA3ATEIH
. 2 =|
= 5| e Sle | 8¢ .
Zx| 5| £z Sl3g Elio g .
= 3 = 8 = ami L2 = 5 L2 = N
HaumenoBanue paznena 2Bl 2 O w| 2|98 gy = g £ S
= S )
28 5| Ez E|24 E|lEq4 2| £
o X 5| BE B S| 8558 H| 8 & S &
S S 5 5.0 S 5 >| ¢S5 E
2| B 2| E = 8 =
5 o \© o o \© O o \9 =7
S IR Bl =
Pa3nen 1. «Beenenue B TK1 15-
15 | 0-15 15-30
ABTOHOMHBIE SHEPTOYCTAaHOBKI» 30
OT4eT 1o caMOCTOSTeILHOU
10
pabore 113
Cobecenopanue (C6c) 5
Pasnen 2. «Opraanyeckoe TK2 15-
P 15 |0-15 15-30
TOILIMBO U €TI0 MCIIOJIb30BaHUC» 30
OT4er 1o caMOCTOSTEITLHOU
10
pabote 113
Cobecenopanue (COc) 5
Pa3gen 3. «Okcrnyarauus u TK3
3 (HEeKTUBHOCTH 25-

b 25 |0-15 25-40
SHEProyCTAaHOBOK HA 40
OpPraHUYECKOM TOTLTUBE»

OT4eT 1o caMOCTOSTEIILHOU
20

pabote 113
Cobecenopanue (COc) 5
IIpome:xxyTOYHAs aTTeCTANMSA oM 0-45
(3x3amen)
3aanue MPOMEKyTOTHON 0-15
aTTecTaluu
B nuceMeHHO# popMe 110

dop 0-30
ouieraM

2. OueHOYHBIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu

[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS MO JUCIUTUINHE:
Kon Kon 3amaHu- YpoBeHb chopMUPOBAaHHOCTH
KOMIIC- HHAUKATOpa POBAHHLBIC HWHAUWKATOpa KOMIICTCHIUHA




TCHIIUA | KOMIETEHITUN €3yJIbTaThI . . Hwxe .
t H pesy Boicoknit | Cpennuit Husknii
o0y4eHus 1o CpEIHET0
HCHUTIINHE
et ot 85 y10 100| ot 70 110 84 | 0T 55 110 69 | 0T 0 110 54
[IIkana oneHuBaHUs
HEYI0B-
YZAOBJIET- YA
OTJIUYHO XOPOIIIO JIETBOpHU-
BOPHUTEIBHO
TCIBbHO
3a4TEHO HE 3a4TE€HO
3HATh:
OCHOBBI YpoBeHb | YpoBeHb Munuman | YpoBeHb
ABTOHOMHBIX 3HaHUH B | 3HAHUM B | BHO 3HaHUH
3HEProyCTaHOBO 00BeMe, 00BeMe, JOTIYCTUM | HIDKE
K, COBpEMEHHble | COOTBETCT | COOTBETCT | bIif MUHHMAJI
udpoBbIe BYIOILIEM BYIOIIEM | yPOBCHb bHBIX
TexHomorud 1 | IPOTPaMM | POTpamM | 3HAHHUI, T]a@60BaH
NPOrpaMMHOE e €, HMEET | UMeeT Ui,
oBeCIeCHITE MOATOTOBK | MECTO MECTO UMEIOT
H, 0e3 | HeCKOJIbKO | MHOT'O MECTO
JUTS
OInO0K HEerpyObIX | HErpyObIX | rpyOble
MIPOCKTUPOBAHU
h OIINOOK OIIMOOK OIINOKH
A,
XapaKTEPUCTUKHI
MK-1.1. u CBOICTBA
y4yacTHE B TOIIJINBA
pa3paboTke YMETh:!
TIPUHITAITAATT [Iponemon | IIpogemon | IIponemon | Ilpu
bHBIX CXEM U CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pELICHUHU
obopynoBanu | PazpabGaTsiBaTh | BI BCE | bl BCE | bl cTanaapt
S IS NPUHIMIHAILH | OCHOBHBIC | OCHOBHbBIE | OCHOBHBIE | HBIX
TIK-1 00BEKTOB ple CcXeMBbI | YMEHUS, YMEHU, yYMEHUH, 3371a4  HE
TETIOOHEPTE | 3HEProycTaHoBO | PELICHBI pelIeHbI pELIeHBI MPOJIEMOH
THKH U K c | BCE BCE TUTIOBBIE | CTPUPOBA
TEIIOTEXHHUK | yemonbiopanue | CCHOBHBIC | OCHOBHBIE 3az[aq% C | HBI
nc M nubpossx | MA@ © 3anaq1g C | HErpyObIM | OCHOBHBIE
TIOCIbHBI | H bIM | U HUS
MCTIOMB30BAH | pyyyernuNeHTOB; oTAEN erpy YMEHUS,
ueMm MU u oImuOKaMu | UMEIOT
aHAIU3UPOBATH
COBPCMEHHBI | HECYIIeCT | OMMOKaAMH | , MECTO
X IIUPPOBBIX BEHHBIMU | , BBITIOJIHEH | TpyOBIe
. | ONTUMHU3UPOBAT
TEXHOJIOTU HEJI0YeTa | BBIMOJHEH | bl BCC | OIIMOKH
b CXeMBL €\, Bl BCE | 3a/aHM1,
YIC€TOM  THHOB | gponnen | 3a7aHuMs B | HO HE B
HCTIONB3YyCMOTO | ¢y BCE | TIOJHOM TIOJTHOM
TOILIINBA, 3a1aHus B | 00bEME, o0Beme
HPUMCHATD MTOJIHOM HO
CTaHJApTBl U | oObeMe HEKOTOPBI
HOPMATHBBI e c
HeJo4eTa
MU
BIIQJICTh:
Hagsikamu IIponemon HNwmeercs IIpu
IIponemon
paboTHI C CTpHpOBAH | . | MAHAMAIL | pemIeHun
porpaMMamMu bl HaBBIKU pap HBIN CTaHIapT
bl 0a30BbBIC
JUTS npu Habop HBIX




MOJICJIMPOBAHUS | PEIICHUU | HaBBIKH HaBBIKOB | 3a/la4  He
u HECTaHAap | npu TUIS IPOJEMOH
MPOEKTUPOBAHU | THBIX pemieHun | PELICHUsS | CTPUPOBa
s1; METOIaMHU 3a1a4 03 | cragpapru | CTAHAAPTH | HBI
pacuéra u OWHMOOK M | pix 3aay ¢ | PIX 33/a4 ¢ | 6a3oBble
ONTUMU3ALUU HEJIOYETOB | pegoroppr | HEKOTOPHI | HABBIKH,
cXeM I MU UMEIOT
HHEProyCTaHOBO Henouera | HEAOUETa | MECTO
K; mocobamu . MU rpyosbie
MHTErpaliu OLINOKHU
(G poBbIX
TEXHOJIOTUH B
MPOEKTUPOBAHU
e
3Hamo
duzuko- YpoBens | YpoBeHb | Munuman | YpoBeHb
XUMUUYECKHUE 3HaHUW B | 3HAHUH B | BHO 3HAHUU
nmapamMeTpsl 06T)GMC, 06T)GMC, A0IMYCTHUM | HUXKC
OpraHuyecKoro | COOTBETCT | COOTBETCT | blif MUHUMAI
TOIUINBA" BYIOIIIEM | BYIOIIIEM | YPOBEHb BHBIX
METOIBI ’ porpamMm | MporpamMMm | 3HaHUH, lee60BaH
MpOBE/ICHHS e €, HUMeeT | UMeeT Ui,
skcrepumenTos | NOATOTOBK | MECTO MECTO UMEIOT
.. | n, 0e3 | HeCKOJIbKO | MHOT'O MECTO
U HU3MEPCHHI;
011150 HerpyObIX | HEerpyObIX | rpyoObie
yeoBuA 01112 (0N OImnOOoK OIMOKHU
MK-1.3. AKCIUTyaTaIluu
Bemonusier | @BTOHOMHBIX
SKCIepuMeHT | YHEPrOyCTaHOBO
bl ¥ pacuetsl | K
no ¢pusuko- | ymenos
XUMHUYECKUM IIponemon | Ilpoaemon | Ilponemon | Ilpu
napaMmerpam, CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
XapaKTePUCT bl BCE | BI BCE | BI CTaHIapT
UKaM U BBITIOTHATE OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YCIIOBUSM pacuéThI U | yMeHus, yYMEHHUS, YMCHWSI, 3amad  He
SKCTLTyaTallkl | skcriepuMeHThl | PEUIEHBI pEIIeHbI peIlIeHBI POJEMOH
1 00BEKTOB s omenku | BC€ BCE THUIIOBBIE CTpHUpOBa
ABTOHOMHOH | xapaxrepncryk | OCHOBHBIC | OCHOBHBIC | 37149 C | HbI
u TOILINBE; 3aJaud  C | 3aJla4ydl  C | HerpyObIM | OCHOBHBIE
Paclpenenet |,y musuposars OTJICIIBHBI | HETPYOBIM | U YMCHHSI,
HOM MU u OIIMOKaMH | UMEIOT
pe3ynbTaThl
DHEPreTHKHU HECYIECT | OIIMOKaMH | , MECTO
IKCIIEPUMEHTOB
BCHHBIMH | , BBITIOJTHEH | TPyObIe
1 _ ACTATE | yenouera | BBIMOMHEH | BI BCE | OIUOKHU
BBIBOIBI, MH, BI BCE | 3a1aHMA,
pa3padaThiBaTh | pnonmen | 3ajaHus B | HO He B
PEKOMEHIANNA | BCE | MOJHOM HIOJTHOM
O  YJIYHHICHHIO | 3amapns B | 00bEME, o0BeMeE
SKCILTyaTalluu IIOJIHOM HO
YCTaHOBOK o0Beme HEKOTOPBI
e c
HejoYeTa
MU

gnaoems




HaBBbIKAMH [Tponemon Nwmeercs [Tpu
paboThI ¢ ctpupoBan | IIPOEMOH | vypyvans | pemennu
nabopaTtopHbIM | bl HaBblku | CTPUPOBAH | yprif CTaHIapT
0o0opysoBaHUEM | IIpU bl 0a30BbIC | HaGop HBIX
U IIporpaMMaMH | pelieHun | HaBbIKA HaBbIKOB 3aJ]ay  HE
JUIs1 pacUy€TOB,3 HecTaHjap | npu JUTSL MPOJIEMOH
METOaMH THBIX pEelIeHUn | peuieHus | CTpUpoOBa
CTaTHUCTUYECKON | 3afad 0Oe€3 | cTaHgapTH | CTAHAAPTH | HBbI
00paboTku OmMOOK U | pIX 3amay ¢ | bIX 33J1a4 ¢ | 6a30BbIC
JTAHHBIX; HEJIOYETOB | HeKOTOpHI | HEKOTOPBI | HABBIKH,
TEXHUKaMHU MU MU UMEIOT
0e301macHOro Hefgouera | 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
CHUCTEM, BYIOLLIEM | BYIOIIEM | YPOBEHb BHBIX
TEXHUYECKUE porpamMm | MporpamMMm | 3HaHUH, TpeboBaH
I1K-2.2. YCIIOBUSA U € €, HMEET | UMEET HM,
OCYH.IGCTB JI1 CTaHAApThI JJIA IIOATOTOBK | MECTO MECTO UMCHOT
€T KOHTPOJIb TOBApoOB U H, 0€3 | HECKOJIBKO | MHOTO MECTO
HOPM MaTepHuasoB, ommboK HerpyObIX | HEerpyObIX | rpyoObie
pacxojia Bcex | METOJbI OHIMO0K orndoK OILIMOKH
BHJIOB KOHTPOJIA
3HEpropecyp KadyecTBa u
COB COOTBETCTBHUSL.
aBTOHOMHBIX | Ymemw
SHEPreTUYEeC [Iponemon | IIpogemon | IIponemon | Ilpu
KHX CHUCTEM; CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pEUIEHUHU
MIPOBOJIUT bl BCE | Bl BCE | bl CTaHJapT
BXOJIHOMU OcCymIeCTBIISITH | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
[1K-2 KOHTPOJIb KOHTPOJIb YMEHUA, YMEHUA, YMEHHUS, 3a7a4 HeE
MOJIYYSHHBIX | pacxoja pelIeHbI pelIeHbI pEIIeHBI MPOJIEMOH
TOBapoB U DYHEPropecypcoB | Bce BCE TUTIOBBIE | CTPUPOBA
MaTepualioB | U OCHOBHBIE | OCHOBHBIE | 337aud C | HBI
Ha UX aHAJIM3UPOBATh | 3aJlauyd  C | 33Ja4d € | HETPYObIM | OCHOBHBIE
COOTBETCTBHUE | IaHHBIC, OT/ENbHBI | HETPYOBIM | U YMEHUS,
TEXHUYECKUM | TPOBOJIUTH MU u OIIMOKaMH | UMEIOT
YCIIOBHSIM, BXOJIHOU HECYIIEeCT | OIIMOKaMH | , MECTO
rocyJapcTBe | KOHTPOJIb BEHHBIMU | , BBITMIOJIHEH | TpyObIe
HHBIM TOBapoOB U HEJ0UeTa | BBIIOJHEH | bl BCE | OIUOKHU
CTaHJapTaM | MaTepHUAJIOB,; MU, BI BCE | 3aJlaHus,
u pa3pabaTeiBaTh | BBIIIOJIHEH | 3aJaHWsl B | HO HE B
ceprudukara | Mepsl IO BI BCE€ | TIOJIHOM MIOJIHOM
M OINTHUMU3AIUNA 3agaHusl B | 00beEMeE, o0BeMeE
pacxoja MOJIHOM HO
pecypcoB obbeme HEKOTOPBI
e c
HeJoueTa
MU
enaoentsv
Hasbikamu | Mponemon | Mponemon | Umeeres | Tpu




paboTHI C CTPUPOBaH | CTPUPOBAH | MUHMMAJb | PELICHUH
MHCTPYMEHTAMH | bl HAaBBIKHU | pI 6a30BbIC | HBIN CTaHJapT
TS npu HABBIKH Habop HBIX
MOHUTOpPHUHTA pemieHn | ppy HaBELIKOB 3agad  HE
sHEepronoTpedie | HecTaHaap pemenun | A4 MPOJIEMOH
HMS, METOJAMH | THBIX cranapTH | PEIICHAS CTpHpOBa
ayuTa u 3amau  Oe3 bIx 3ajay ¢ | CTAHAAPTH | HBI
MIPOBEPKHU omnOoOK H HEKOTOPEI BIX 3a/1a4 C | 0a30BLIE
COOTBETCTBUS HEJIOYeToB | - HEKOTOPHI | HAaBBIKH,
CTaHJapTam, MU AMEIOT
HeJgoueTa
crnocobamu HEeJoYeTa | MECTO
JIOKYMEHTHPOBA MH MU rpyObie
HUS U OLINOKHU
OTYETHOCTH I10
pe3ynbTaTam
KOHTPOJIS

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

3a0anuil. 6 cemecmpe, 2ny00KOe NOHUMAHUE NPUHYUNOG  IKCHILYAmayuu
ABMOHOMHBIX IHEP2OYCMAHOBOK HA OP2aAHUYEeCKOM MONIUSe npu cobecedosanuu,
ogopmnenuss omuemos no 1abopamopHuiM pabomam, NOJIHbIE U COOEPHCAMETbHBLE
omeemul Ha 8ONPOCHI bulema (meopemudeckoe U npakmuyeckoe 3adanue);

OrneHKa «XOpoIIO» BBICTABISETCS 3@ BBIIOJHEHUE pPACUEMHBIX MUNOBLIX
3a0anuil 6 cemecmpe; NOHUMAHUE NPUHYUNOS OKCHIYAMAYUU aA8MOHOMHBIX
9IHEP2OYCMAHOBOK HA OP2AHUYECKOM MONIUBE NPU COOeced08anul, OPOpMIeHUs
omyemos no J1aOOPaAmMopHviM  pabomam, omeemvl HA BONPOCLL  Oulema
(meopemuueckoe uiu npaKkmuieckoe 3a0anue);

OreHKa «y/OBJIETBOPUTEIbHO» BBICTABIIACTCS 3a BBITIOJHEHUE THITOBBIX
PAcyemHulIX 3a0ay 8 cemecmpe, 0QOPMIEHUU NPAKMUYECKUX 3A0AHU.

OreHKa «HEY/I0BJIETBOPUTEIBLHO» BBICTABISICTCS 3a claboe M HEMOJIHOe

BBITNIOJTHEHUE TUIIOBBIX PACYEMHbIX 3A0ay 8 cemecmpe U NpaKmuiecKux 3a0aHull.

3. IlepeueHb O1LIEHOYHBIX CPEICTB

Kparkas xapakTepucTuka OIEHOYHBIX CPEJCTB, UCIOJIB3YEMBIX MPU TEKYILEM
KOHTpOJIE YCIEBAEMOCTH U TMPOMEXKYTOUHOW aTTeCTallud OO0Yy4aromerocss Io
JTVCLHUILINHE:

HanmenoBanue Onucanue
OLICHOYHOT O KpaTkas xapakTepuCcTHKa OLIEHOYHOT'O CPENCTBA OLICHOYHOI'O
CpeACTBa CpencTBa
CpencTtBo OLEHKM YMEHHMS IPUMEHATH IOJyYECHHbIE
TEOPETUYECKUE 3HAHHUS B IPAKTUYECKOM CHUTYaLUH.
IIpakTueckoe Komruiexr 3agau u

3ajaHve HampaBJIEHO HAa OIIEHWBAaHUE KOMIIETCHIIUHU T10
JUCLUIUIMHE, COJEPKUT UETKYHD) MHCTPYKLUHIO IO
BBITIOJTHEHHIO WJIW aJITOPUTM JIEMCTBUIA

3amanne (I13) 3aTaHU I

CobecenoBanne
(Coc)

CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK CIIeIUaIbHAS
Oecema mpernogaBaTess ¢ 00yJaronUMCsl Ha TEMBI, CBS-

Bormpocsl o
pazfenam




3aHHBIC C I/I3yIIaeMOI\/II HHCHHHHHHOﬁ, nu paCC‘{I/ITaHHOG Ha JOUCIHUITIIINHBI
BBISICHEHHE 00beMa 3HaAaHUH 00ydJarolerocs: mo omnpese-
JICHHOMY pa3JieNy, TeMe, IpodiieMe | T.11.

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

Mo Tekymero kourpoJs TK-1:

[IpoBepsieMbie KOMITETECHITUU:

IIK-1. Cnocoben ydacTBOBaTh B pa3pabOTKEe W IKCIUIyaTallMd OOBEKTOB
TEIUIOPHEPTETUKA M TEIUIOTEXHUKH, MPOEKTUPOBATH W BHEAPITH COBPEMEHHBIC
aBTOHOMHBIE YHEPTrOYCTAHOBKHU U OOBEKTHI paCIpeAeICHHON YHEPTreTUKH

[IK-1.1. TlpuHumaer yvacThe B pa3pabOTKE MNPUHUUIUAIBHBIX CXEM U
o0opyaoBaHus 1Jis1 OOBEKTOB TEIIOPHEPTETUKH U TEINIOTEXHUKHU C UCIIOJIb30BAaHUEM
COBPEMEHHBIX ITU(DPOBBIX TEXHOJOTHI

[1K-1.3. BpImonHseT SKCHEPUMEHTHI U PpacyeThl MO (U3UKO-XUMHUYECKUM
napameTpamM, XapaKTepUCTUKAM U YCIOBUAM IKCILTyaTallii OOBEKTOB aBTOHOMHOM U
pacnpeneseHHON SHEPreTUKN

[IK-2. CnocobeHn K oOpraHu3anud TEXHHMYECKOT0 M  MaTepUajIbHOTro
oOecrieyeHusT MO DJKCIUTyaTalldd AaBTOHOMHBIX JSHEPreTHYECKHX CHCTEM U €€
KOMIIOHEHTOB

[T1K-2.2. OcymecTBisieT KOHTPOJIb HOPM pacxoda BCEX BUAOB SHEPTOPECYPCOB
ABTOHOMHBIX PHEPTETHUYECKUX CHUCTEM; MPOBOAUT BXOAHOM KOHTPOJIb MOJYYEHHBIX
TOBapOB W MaTepuajoB Ha MX COOTBETCTBHE TEXHMUYECKUM  YCJIOBHSM,
rOCyAapCTBEHHBIM CTaHJApPTaM U cepTuduKaTam

CobecenoBanue (Coc). TK-1.

1. Uto Takoe aBTOHOMHBIE SHEProyCcTaHOBKHU (ADY)?

. Kak sBosorinonupoBain ADY OT NPOCTIX CUCTEM K COBPEMEHHBIM?

. I'te yarie Bcero NpUMEHSI0TCS aBTOHOMHBIE SHEPTOyCTaHOBKHU ?

. [Touemy ADY BocTpeOOBaHbI B YAAIEHHBIX U TPYIHOJOCTYITHBIX pailoHax?
. Kakue otrpacinu mpoMbIIIIEHHOCTH UCHONB3YIOT ADY?

. Kak ADY npuMeHstoTcs B CETbCKOM XO035ICTBE?

. Kakue npenmymecrsa ADY mist JKKX u yacTHbIX 10MOB?

. KakoBbI OCHOBHBIE TTEpBOHAYAIIbHBIE 3aTPAThl HA BHEApeHUE ADY?

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

11. Kakue Mepbl CHIKAIOT AKOJIOTHYECKUi yiiepo oT ADY?

12. ITo kakum KpuTepusiM KiacCuuiupyrotT ADY?

13. Kakue Buapl ADY HCHONIb3yIOT OPTaHUYECKOE TOIIIIUBO?

14. Yem oTIM4YarOTCA ra30BbIE U TU3EIbHBIE JHEPTOYCTAHOBKU ?

15. Kak paGoTatoT ycTaHOBKM Ha Ouomacce?

16. Yto Takoe ruOpuIHbIE YPHEPTOYCTAHOBKH?

17. Yem aBTOHOMHBIE ADY OTIMYAIOTCSA OT PE3EPBHBIX ?
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18. Kakue npenmyIecTBa y ra3oBblX 3HEProyCTaHOBOK?

19. Ha3zoBute HegocTaTku au3eibHBIX ADY.

20. [Touemy ycTaHOBKHM Ha OMOMAcCCe CUYUTAIOTCS SKOJIOTUYHBIMU?

21. KakoBbI MUIFOCHI THOPUIHBIX CHCTEM?

22. Kak momHocTs ADY BiuseT Ha ux chepy npuMeHeHus?

23. Kakue ¢dakTopbl onpenenstoT Beioop tumna ADY?

24. Kakue KoMOMHUPOBAHHBIE SHEPTOYCTAHOBKH CYIIIECTBYIOT?

25. OnumuTe TPUHIUI padoThl TEIJIOBBIX ADY.

26. Kak MexaHn4ecKue mpoIecchl mpeoopa3yroTcs B JJICKTPHIECTBO?

27. Ilepeuncinite OCHOBHbIE KOMIIOHEHTHI ADY.

28. Kakyro posp UrparoT JBUraTeiar BHyTPEHHEro cropanus B ADY?

29. JInst yero nmpegHa3HAYCHBI TEHEPATOPHI B DHEPTOyCTaHOBKAX ?

30. Kak cuctembl oXJIaKeHUS BIUAIOT HA 3PPeKTUBHOCTH ADY?

31. Kakue ¢pyHKIMH BBITIOJIHAET CUCTEMa 10JIaud TOILIMBA?

32. Kakue KOHTPOJIbHO-U3MEPHUTENbHBIC TPUOOPHI UCTIONB3YIOTCS B ADY?

33. Kak cuctembl ynpaBieHUs: aBTOMaTU3UPYIOT paboTy ADY?

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

35. Kak noBbicuth 3HEprodhPeKTHBHOCTh YCTAHOBOK?

36. OnummTe 3Tansl daeKTporeHepauuu B ADY.

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

38. Kaxk TeruoBbie notepu cHmkaroT KI1J] ycranoBok?

39. Kakne nHHOBaIMM BHEAPSIOTCS B COBpEMEHHBIE ADY?

40. Kak oeHUTh TPOU3BOAUTEIBHOCTD SJHEPIOYCTAaHOBKHU?

IpakTnueckoe 3aganne (I13)TK-1.

IIpakTnueckoe 3ansitue 1. Pacyér »JHepreTrndyeckod MNMOTPEOHOCTH
ABTOHOMHO# ycTaHOBKH (ADY) Ha OpraHM4ecKoOM TOILUIMBE IJIs1 yIAJEHHOTO
o0beKTa.

[lens: paccyuThIBaTH SHEPTETHUECKYIO MOTPEOHOCTh YAAIEHHOTO OOBEKTa
JUIsl aBTOHOMHOM »HEproyctaHoBku (ADY) Ha OpraHMYecKOM TOIUIMBE, YUYUTHIBAS
CyTOUHYI0O H ce30HHYyI Harpy3ky, KIIJI oOopynoBanusi, pacxoa TOILUIMBA,
SKOHOMHMYECKHUE U SKOJIOTUYECKUE MTAPAMETPHI.

1. Cyrounoe  mnorpebienne  3Heprud.  PaccuutailTe  CyTO4YHOE
sHepronorpedenne oobekTa: xonoamibHukK (200 Bt, 24 4), ocBemenue (10 namm no
15 BT, 5 u), BoastHo# Hacoc (1 kBT, 2 4). Onpenenute o011yt Harpy3ky B kBT 4.

2. Pacuér pacxoma am3enbHOTO TOMNMMBA. Jlng nu3enb-reHeparopa
MomtHOCThI0 10 kBt (ymensnbiit pacxox 0,3 n/xkBt-u, KIIJ 35%) ompenenurte
CYTOYHBIM Pacxo/l TOIUIMBA Ipu Harpyske 80%.

3. CpaBHeHue BUIOB TOIUIMBAa. (CpaBHUTE CTOUMOCTb DSHEPrUd st
nusenbHoro (55 py6/n, KIIJI 35%) u razoBoro reneparopa (20 py6/m?, temnora
cropanus 35 MJx/m?, KITJ[ 40%).

4. 3amac TorMBa Ha ce30H. Paccunraiite 00bEM XpaHUIUIIA 7S TU3EITbHOTO
TOTUTMBA, HEOOXOAUMOTO Ha 3 Mecsama paboThl TreHepaTopa (CpeaHecyTOYHOE
notpebnenue 15 kBt-u, ynensnsiil pacxon 0,25 n/kBt-4).



5. BwiOpocet CO.. Omnpenenute rom0BbIe BBIOpOCHl CO: 0T AU3ETb-
re”eparopa (yaenbnbiit pacxop 0,28 n/kBt-u, koaddunrient Beidpocos 2,7 kr CO2/m)
npu Beipabotke 5000 kBT -4/ros.

6. Onrtumuzanuss THOpUIHOM cucTembl. [l oOBeKTa ¢ CyTOYHBIM
notpebnenremM 20 kBT 4 npemiokuTe ruOpUHYI0 CUCTEMY (COJTHEYHbIE MaHEeIn +
nu3elnb-reHeparop). [Ipyu kakoM MpoIeHTe COTHEYHOM reHepaliil CUCTeMa OKYITHUTCS
3a 5 ner? (Croumocts muzens: 700 Twic. pyO, rubpugHoi cuctemsl: 1.2 MiH pyo,
tapud 8 pyo/xBt-u).

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

8. Jlormctuka nocTaBKM TOIUIMBA. [ ynanéHHOM O0a3bl C MECAYHBIM
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 MOIIHOCTM pe3epBHOro reHeparopa. Omnpenenutre MOUIHOCTh
PE3EpPBHOTO ra30BOr0 reHeparopa Juisi MUKOBOW Harpy3ku 15 kBT, eciu ocHOBHOM
JTU3eIb-TeHEPATOP MOXKET MOKPHITH TOJIbKO 70% muKa.

10. Okonoruyeckas oreHka. CpaBHute BoIOpockl NOx ot quzensHoi (10 1/i)
u Ta30Boii (3 1/M*) yctanoBok nipu BeipaboTke 1000 kBT 4 (ynenpHbIi pacxod au3esns
0.3 1/xkB14, raza 0,4 m*/xkBt-u).

IIpakTnueckoe 3ansitue 2. OmnpenejeHde ONTUMAJILHOIO THIA
IHEProyCTAHOBKH HA OPraHMYeCKOM TOIJIMBE JJIsl 32JaHHOT0 PEerHoHa ¢ y4éToM
KJIMMATHYeCKUX YCJIOBHIA.

[enb: onpeaeauTh ONTUMAIBHBIM THUIT aBTOHOMHOMW 3HEProycTaHoOBKH (ADY)
JUIS.  3aJJaHHOTO pErMoHa ¢ Y4€TOM KJIMMATHYECKUX YCJIOBUM, JTOCTYMHOCTH
OpPraHMYECKOTO TOIUIMBA, JKOHOMHUYECKON II€€CO00PA3HOCTH M IKOJIOTHMUECKHX
OTpaHUYCHUM.

1. Pacuér motpebneHus nu3enbHOro TOmUMBA. JIjisi Ju3enb-TeHepaTopa
MoOIIHOCThIO 15 kBT ¢ ynensubiM pacxomom 0,25 i/kBt'u ompenenurte CyTOUYHBIM
pacxo ToruBa mpu Harpyske 70% u padote 10 4acoB B CyTKH.

2. CpaBHEHME CTOMMOCTH 3Hepruu. Paccuutaiite croumocth 1 kBT'u 1y
JU3eIIbHOTO TeHeparopa (1eHa torusa 55 py6/n, KIIJ[ 35%) u razoBoro reneparopa
(uena raza 20 py6/m?, remiora cropanus 35 MJx/m?, KITIT 40%).

3. OmeHka 3anacoB TommBa. [nsd yaan€HHOro mnocéiaka € CYTOYHBIM
notpednennem 200 kBt'u omnpeaenure HEOOXOOUMYI0 EMKOCTh XpaHWIMILA
JIW3EbHOTO TOIUIMBA s oOecnedeHuss aBTOHOMHOCTH 30 sgHed (IIOTHOCTH
nustoruBa 0,85 kr/i, sHeprernyeckas ieHHOCTh 42 MJIx/kr).

4. Bnusnue temneparypsl Ha KIII. /n3ens-reHepatop muMeeT HOMUHAIbHbBIN
KIIJI 38% mpu +20°C. Paccuuraiite ero daxtuueckuit KIIJ[ mpu -15°C, ecnu u3-3a
noteps Ha niporpeB KII/ cuukaercs Ha 0,5% Ha KakIbId rpaayc HUXKE HYIIS.

5. Pacuér BeIOpocoB CO.. Onpenenute rogosbie BIOpockl CO2 OT ra30BOM
ycTaHoBKH MOITHOCTBIO 50 kBT (ynensHbIil pacxon raza 0,3 M*/kBt 4, koapduruent
BBIOpOCOB 1,96 kr CO2/M?).



6. OnTumu3anus TuOpuIHOM cucteMsl. /s o6bekTa ¢ 6a30Boii Harpy3koi 10
KBT-4/cyTku npenoxkure KOMOMHALIMIO COJIHEYHBIX MaHenel (MHcoysuus 4 4/CyTKH,
KIIJ[ 18%) u nu3enb-reneparopa. Onpeaenure, Mpu Kakou J101€ COTHEYHOU SHEPTUU
(B %) cuctema CTaHET SKOHOMUYECKH BBITOJIHEE YUCTO JU3EIBHOM.

7. Jloructuka TtommBa. PaccuMrtaiiTe CTOMMOCTH JOCTaBKU JTU3EJILHOTO
TOIUIMBA B PETHOH 0€3 JOPOXKHOU MHPPACTPYKTYphl. Pacxon TorimBa reeparopa —
200 n/cytkm, poctaBka BeproiéToM — 150 py6/m, aBTomuteHTHOM — S50 pyO/n
(TpebyeTcst CTpOUTENBCTBO JOPOTH 3a 2 MITH py0, CPOK CITYXKOBI 5 JIeT).

8. CpaBHeHHE BUIOB OPTaHMYECKOTO TOIUTHMBA. J[Js1 OMOTra30BOM YCTaHOBKH
(Berxox raza 0,5 m*/kr opranmku, KI1JI 30%) u nu3enpHOr0 TeHEpaToOpa OMpEACIHTE,
KaKoW BapHaHT BBITOJHEE MPU CTOMMOCTH OpraHudeckux orxoaoB 100 py6/ToHHy u
TU3TOIUINBA 55 py0O/.

9. PesepBupoBaHne MOIIHOCTH. PaccuutaiiTe TpeOyeMyr MOIIHOCTh
PE3epBHOrO ra30BOr0 reHeparopa Juisl cucTeMbl ¢ 6a3oBoil Harpyskoi 20 kBT, eciu
MUKOBBIE CKauku jgocturatorT 150% oT HoMmMHMHama, a JomycTuMas Neperpyska
re"eparopa — 20%.

10. Dxonoruveckuii ananu3. CpaBHHUTE BBIOpOCHI NOx 1 SO2 1151 1U3eIbHOM
(ynenbHbIe BBIOpOCH: NOx — 12 /1, SO2 — 2 /1) 1 razoBo#t ycranoBku (NOx — 5 /M3,
SO2 — 0.1 r/m?) npu cytounoit BeipadoTke 100 kBTt 4.

IIpakTnyeckoe 3ansatue 3. AHaAU3 3P PEeKTUBHOCTH PA3JIUYHBIX THUIIOB
ABTOHOMHBIX YCTAHOBOK HA OPraHMYeCcKOM TOIJIMBE HA OCHOBEe 3aJaHHBIX
napamMeTpoB.

Lens: cpaBHUTH 3(OPEKTUBHOCTH  PA3IUYHBIX THUIOB  ABTOHOMHBIX
HSHEProycTaHoBokK (ADY) Ha OpraHWYEeCKOM TOIUIMBE, AHATU3UPYS HX TEXHHUKO-
skoHomuueckue mokazatenu (KII, cebecTouMOCTh SHEpPruu), 3SKOJIOTHUYECKUE
napameTpsl (BBIOPOCHI) M MPUMEHUMOCTb B KOHKPETHBIX YCIIOBHUSIX.

1. CpaBuenue KIIJ[ ycranoBok. Paccuuraiite KII/] nu3zensHOrO reneparopa
(ynensHbIii pacxon TormBa 0,28 n/kBt-4, Teruiora cropanus ausens 42 MJDx/kr,
rmiotHOCTh 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. s ausenvHO# (1leHa TorumBa 55 py0/m) u
OnorazoBoil ycTaHOBKHM (cToMMOCTh cbipbsi 200 py0/m?, Bbixom raza 1,2 m3/kr
OpraHuKH) omnpenenute, rae Huxe cedectoumocts 1 kBt-u mpu KIIJ 35% u 28%
COOTBETCTBEHHO.

3. Pacuét BriOpocoB CO.. CpaBHuTe rogoBbie BbiOpockl CO2 AJist AU3EIBHOTO
(2,7 xr/m) u rasoBoro reneparopa (1,96 kr/mM*®) npu BbeIpadotke 10 000 xBT'u
(ynenpHBINA pacxomn: au3ensb — 0,3 1/kBt 4, ra3z — 0,4 M*/kBT-u).

4. Ontummsanus THOpUAHONW cucteMbl. [[ns oOwekta ¢ morpebrmenuem 30
kBT 4/cyTku onpenenure, kakass KOMOWHAIMA BhIroiHEe: nu3enb-renepaTtop (10 kBT)
+ conmueunble naHenu (5 kBT) unu auzenb-redeparop (15 kBT) + akkyMynsiTopsl.
Y4YTUTE CTOMMOCTH TOTUIMBA, aMOPTH3AIUIO U TAPUQBI.

5. Bmusane macmraba Ha 3¢ dekTuBHOCTh. PaccumTaiiTe, Kak W3MEHHUTCS
cebecrouMmocTh 1 kBT 4 A nu3enbHOM yCTaHOBKH IIPU YBEJTMYEHUH MOIIHOCTHU C 5
kBT 10 20 kBT (ynenpHbI pacxos cHmkaercs Ha 15%, nieHa o0opyaoBaHus pacTéT
Ha 40%).



6. Cpok OKymaemMoCTH MOJIEpHM3ALMHU. 3aME€Ha CTaporo Ju3elib-TeHepaTopa
(KI11 30%) na nossiit (KII 38%) crout 500 thIc. py6. IIpu pacxoae Tomnusa 1000
a/Mecsl U 1eHe 55 py0/1 onpeaenure Cpok OKyImaeMOoCTH.

7. Dueprus u3z Ouomaccel. s depMbl ¢ exeTHEBHBIM 00bEMOM HaBo3a |
ToHHA (BbIx0j Oumorasza 20 m*/Tonny, KIIJI renepatopa 25%) paccuuraiite, CKOJIbBKO
KBT 4 MOXHO BBIpabOTaTh B CYTKH (TEIUIO0Ta cropaHus ouorasza 22 MJx/m?).

8. CpaBHEHHE TOIUTMBHOM JTOTUCTUKH. J{J1 yaan€HHOro 00bEKTa OMpeesuTe,
YTO BBITOJHEE: nocTaBka am3ens (pacxom 200 n/cyTku, cTOMMOCTH mocTaBku 70
pyO/7) MM CTPOUTENHCTBO OMOTa30BOM yYCTAHOBKHW (KAMMTAIBHBIE 3aTpaThl 2 MITH
py0, cpok ciyx0bl 10 ner).

9. Pacuér »skBHBaseHTHOW MoIHOCTUH. CpaBHHTE, CKOJIbKO KBT'u
BbIpaboTatoT nuzenbHbil (10 kBT, KIIJI 35%) u razoseiii (12 xBt, KIIJ 40%)
reHeparopsl 3a 100 yacoB pabOTHI IPH MOJHOM HATPY3KE.

10. AHanu3 penrtabenbHOCTU. [ TpEX BapuaHTOB — JAU3eNbHAs YCTAaHOBKA,
razoBas MUKpoTOLl, rubpua (mu3zens + Ouora3z) — paccuurtaiite NPV 3a 5 ner.
Hcxonuble naHHble: KamnuTainbHble 3aTparbl (1 mun, 1.5 muH, 2 muH pyod),
sKcIUTyataonnbie pacxoasl (200, 150, 100 Teic. py6/ron), BIpydKa OT DHEPTUU
(500 TBIC. pYyO/TON).

Jas tekymero kouTposs TK-2

[IK-1. Cnocoben ydacTBOBaTh B pa3pabOTKEe W IKCIUIyaTallMud OOBEKTOB
TEIUIOPHEPTETUKU U TEIUIOTEXHUKH, MPOCKTUPOBATH W BHEAPSATH COBPEMEHHBIC
aBTOHOMHBIE YHEPTrOYCTAHOBKHU U OOBEKTHI paCIpEACIICHHON YHEPTreTUKH

[IK-1.1. TlpuHumaer yvacThe B pa3pabOTKE MNPUHUMUIIHAAIBHBIX CXEM U
o0opyaoBaHus JUisl OOBEKTOB TEIUIOHEPTETUKU, U TEINIOTEXHUKHU C UCIIOJIb30BAHUEM
COBPEMEHHBIX ITU(DPOBBIX TEXHOJOTHI

[1K-1.3. BbInmonHseT 3KCOEPUMEHTHI W pacyueTbl MO (U3UKO-XUMHUECKUM
napameTpam, XapaKTepUCTUKAM U YCIOBUSAM IKCILTyaTalii OObEKTOB aBTOHOMHOM U
pacnpeieIEeHHON SHEPTeTUKHU

[IK-2. Cnocoben K oOpraHm3anud TEXHHYECKOT0O M  MaTepUajbHOTrO
oOecrieyeHusT TO OJKCIUTyaTalldd AaBTOHOMHBIX JHEPreTUYECKUX CHUCTEM U €€
KOMIIOHEHTOB

ITK-2.2. OcymiecTBisieT KOHTPOJb HOPM pacxoja BCEX BUAOB YHEPrOpeCypCoOB
ABTOHOMHBIX DHEPTreTUYECKUX CHUCTEM; MPOBOJIUT BXOJHOW KOHTPOJb IMOJTYYEHHBIX
TOBapOB W MaTepuajoB HAa HMX COOTBETCTBUE TEXHUYECKHM  YCIIOBHUSM,
rOCyAapCTBEHHBIM CTaHJAapTaM U cepTudukaTam

CobecenoBanue (Coc). TK-2.

1. Ha3oBuTe OCHOBHBIE KOMIIOHEHTBHl HPHUPOAHOrO raza M OOBICHUTE €ro
MIPOUCXOXK]ICHHUE.

2. Kakue MeTojpl TpaHCIIOPTUPOBKHU MPUPOAHOTO ra3za Hanbosee 3P(HeKTUBHBI
JUTSL YIANEHHBIX PETHOHOB?

3. [louemy mpupoaHBIA Ta3 cyUTaeTcsi 00Jiee SKOJOTUYHBIM, YEM YTOJIb WUITU
He(DTEPOTYKTHI?

4. TlepeuncnuTe OCHOBHBIE WCTOYHUKM OHOMAcChl W TPUMEPHI €&
UCIIOJIb30BaHUs B SHEPTETHUKE.

5. Kakue TexHONIOTHHN IPUMEHSIOTCS IS MpeoOpa3oBaHus OMoMacchl B Ororas



Wi Ouoan3enn?

6. B uém mpeumyiiecTBa U HETOCTATKU UCIOJIb30BaHUSI OMOMACChl B KAUECTBE
TOIJIUBA?

7. Yto Takoe oprannueckoe TornBo? HazoBuTe OCHOBHbBIE BUIBI.

8. Uem nckomnaemMoe OpraHnuecKoe TOTIUBO OTJIMYAETCs OT OMOTOIIMBA?

9. Kakue npoueccbl GopMHUPYIOT 3alieku He(TH, YISl U MPUPOIHOTO ra3a’?

10. YTo Takoe TeniaoTBOpHasi CHoCOOHOCTH ToruBa? OT 4ero oHa 3aBUCUT?

11. OObsicHUTE TEPMUH «YTJICPOAHBIA  CIeA»  MNPUMEHUTEIBHO K
OpPraHU4EeCKOMY TOIUIHBY.

12. Yem npupoaHbIi ra3 OTJIMYAETCS OT CXKIKEHHOTO YTJIEBOJOPOJHOTO Tas3a
(CVYTI)?

13. Uro Takoe 6mora3? Kak ero moyry4aroT u e UCIOIb3YIOT?

14. HazoBuTe nperMyLIeCTBa U HEJOCTATKHU CJIAHLIEBOTO rasa.

15. Kakue Buzpl xujkoro 6mororuinBa Bbl 3Haete? [lpuBeaute mpumepsl uX
MIPUMEHECHUSI.

161. Onwumwure OCHOBHBIE JTambl MnepepadboTku HedTH (NepBUYHAS U
BTOpHUYHAs repepadboTKa).

17. Yto Ttakoe kpekuHr? Kakue BUJIbI KPEKHUHTa CYIIECTBYIOT?

18. Jlnst uero ucnoab3yeTcs Mpoliecc ra3uukanuu yris?

19. Kak nony4aroT O€H3UH U JTU3€JIbHOE TOILTUBO U3 HedTu?

20. Yto takoe pextudukanus vepru?

21. Kak UCIIoap3yIOT Ma3yT B SHEPreTHKe?

22. Kakue coBpemennsie TexHonoruu noseimaiot KIIJ] TOC na oprannueckom
TOIUIUBE?

23. Uro Takoe ynaBiauBanue u xpanenue yriepoaa (CCS)?

24. Tlouemy coxuraHue OMOTOIUIMBA CYUTACTCS YIIEPOAHO-HEUTPATbHBIM?

25. Kak meTaH BiusieT Ha MapHUKOBBIN 2 dekT no cpaBHeHuto ¢ CO2?

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

27. Yto Takoe «HedTera3oBblil KOHACHCAT» U TJIe €ro MPUMEHSIOT?

28. Kak monutudeckue u reorpaduyeckue (HakTopbl BIMAIOT HA IKCIOPT
OPraHUYeCcKOro TOIJIMBa?

29. Kakue cenbX03KyJIbTypbl UCIOJIB3YIOTCS JJIsl POU3BOJICTBA OMOITaHOMa?

30. YUem Ououzenb OTIMYAETCA OT OOBIYHOTO JU3EIBHOTO TOTUIMBA?

31. Kakue npo6sieMbl BO3HUKAIOT TP MAacCCOBOM MPOU3BOJCTBE OMOTOIIIMBA?

32. YT0 TaKo€ «TOIIMBHBIE NEJEThI»? [ 1€ UX IPUMEHSIOT?

33. Kak BOJIOpOJl MOKET 3aMEHUTh OPraHMYECKOe TOIUIMBO B Oyaymiem?

34. Tlouemy B IU3EIBHBIX ABUTATEISAX UCMOJB3YeTCs 00Jiee TsHKENoe TOIUIURO,
4eM B OCH3UHOBBIX?

35. Yto Takoe OKTAHOBOE U IIETAHOBOE YHUCIIO?

IpakTnueckoe 3aganue (I13) TK-2.

IIpakTnueckoe 3ansitue 4. Pacyér TeMJIOTBOPHON CHOCOOHOCTH
Pa3JIMYHBIX BH/I0B OPraHN4Y€CKOro TOIJIMBA U X CPABHUTEJIbHbBIN aHAJIN3.

Lenp: pacuy€T TEMIOTBOPHON CIIOCOOHOCTH PA3IUYHBIX BUJOB OPTraHUYECKOTO
TOIUIMBA, CpPAaBHEHUE UX DHHEpreTuyeckod 3S(HPEeKTUBHOCTH, HSKOHOMUYECKON
11e71ec000pa3HOCTH.



1. Pacy€t TennoTBOpHOI crmocoOHOCTH 1Mo Macce. OnpeaenuTe TEI0TBOPHYIO
CIIOCOOHOCTH YIJIsI (AaHTPAIIUT), €CJIHM MpU cropannu 1 Kr Beiaensercs 32 MJ[x Tera.
[lepeBenute pe3ynbtaT B KBT 4 (1 kB1'u = 3,6 MJ[%).

2. CpaBHenue mo o00bEMy. PaccumtaiiTe, CKOIBKO Temiaa BhAeIUT 1 M3
npupoHOro raza (terota cropanus 35 M/x/m?) u 1 1 nuzensHOrO TorUIMBaA (42
MIx/kr, mmotHOCTh 0,85 kr/11). CpaBHUTE pE3yJIbTaThI.

3. Bnusnue BnaxHocTH. TemjaoTBOpHasi CHOCOOHOCTH JpeBecuHbl — 15
MJIx/xr (cyxas). [Ipu Bnaxknoctu 20% e€ macca yBenunuuBaeTcst Ha 15%, a sHeprus
camkaercss Ha 30%. Paccuuraiite (akTUdecKkylo TEIUIOTBOPHYIO CIIOCOOHOCTH
BJI&KHOU JPEBECHHBL.

4. Dxonomuueckas 3ppexTuBHOCTh. CpaBHUTE CTOUMOCTH 1 I'J[k sHeprum amns
yras (neHa 4000 py6/TonHa, terora cropanus 24 MJx/kr) m nuzens (55 py6/m,
TeruioTa cropanus 36 MJx/m).

5. Pacuér BbiOpocoB COs. Ilpu cropanuu 1 kr yris (yriepon — 80% macchl)
Beiensiercst 2,5 kr CO2. Cxonbko CO: obOpaszyercss npu mnonydenun 1000 kBt -y
sHepruu, ecnu KITJ[ kotna 75%7?

6. CpaBHeHHE OMOTOIUIMBA U Ta3a. buoras uMeer TEIIOTBOPHYIO CIIOCOOHOCTh
22 MTx/m?, npupoansiii raz — 35 M/lx/m?. Ckoapko Ouoraza nmorpedyercs, YTOObI
3amenuTh 100 M? mpupoiHOTO Ta3za?

7. DHeprusi )kujakoro TorumBa. Teruora cropanusi OensuHa — 44 MJDx/kr,
10THOCTE — 0,75 xr/71. Paccunraiite snepruro B S0 1 GeH3WHA.

8. Ontummzanus cmecu. Cwmech auzens (40 MJ/lx/kr) u Ouosranona (24
M/Ix/kr) B mpomopuuu 3:1 mo macce. Omnpenenure TEIIOTBOPHYKO CIOCOOHOCTH
CMECH.

9. 3aBucumocth OT coctaBa. Topd MMeEeT TEIUIOTBOPHYIO crocoOHOCTh 10
MIx/kr. Ilpu nob6asnenun 30% yras (25 M]Ix/kr) k macce Topda paccuutaiite
HOBYIO TEIUIOTBOPHYIO CLIOCOOHOCTH CMECH.

10. Dxonornueckuit ananus. CpaBuute BbIOpockl CO2 mist momyuenus 1 I'Jx
sHeprun u3 yria (2,8 kr CO./kr) u npupogHoro raza (1,96 xr CO:/m?, Temnora
cropanus 35 MJx/m?).

IIpakTnueckoe 3ansaTHe 5. Ounenka BbIOpocoB CO: npu CKUTaHUM
3aJJaHHOT0 00béMa TOILUIMBA U Pa3padoTKa Mep M0 UX CHUKEHUIO.

Hens: pacuér o0bEMOB BBIOpOocOB CO: MpU CKUTaHWU PA3NTUYHBIX BUIOB
OpraHMYeCcKOro TOIUIMBA, AaHAJIM3UPOBATh MX HSKOJOIMYECKOE BO3ACHCTBUE U
pa3palaTbiBaTh MEphl MO CHIKCHUIO BBIOPOCOB € YYETOM TEXHOJOTHUECKUX,
HPKOHOMMYECKUX U KIIMMATUYECKUX (DaAKTOPOB.

1. Pacuér BeiOpocoB CO: mns yris. Ilpu cxuranuu 1 ToHHBI yris (yriepona —
75%).

2. CpaBHeHHE BBIOpOCOB Taza W ausensd. Omnpenenure, KaKOW BUJ TOIUIMBA
sKoiorudHee: npupoaubiil ras (1.96 kr CO2/m?, Terota cropanus 35 M/lx/m?) wnn
muzenb (2,7 xr CO2/n, Terora cropanust 36 MJIx/n). Paccunraiite BbiIOpoch Ha 1
I'Ix sHEprum.

3. Paccuuralite xonu4ecTBO OMOMAcChl, HEOOXOAUMOE IS 3aME€HBI 1 TOHHBI
yras (Teruiora cropanus yris — 24 MJx/kr, 6uomaccst — 15 MJk/Kr).

4. CamxeHue BBIOPOCOB 4epe3 OnotorinBo. 3amena ausens (2,7 kr CO2/n) Ha
oumommzens (0,9 xr CO2/n) mpu pacxoae 200 n/cytku. Omnpenenure TroAoBOE



CHIDKEHHE BRIOPOCOB U 3aTpathl (0Moau3esb qopoke Ha 20 %).

5. Pacuér yrnepoanoro nanora. [Ipeanpustue BeiopaceiBaetr 5000 Torn CO: B
ron. [Ipu Haymore 30/TOHHY pacCUMTAWTE €KETOIHBIC TUIATEKU U TPEIJIOKUTE MEPHI
JUJISl CHUKEHUST HAarPY3KH.

6. Ontumuzanus TormuBHON cMmecu. Cmech yriis (2,3 kr CO2/kr) u OnoMacchl
(0,5 kr COz/xr) B mponopiuu 4:1. Onpenenure cpeanue BbiOpockl Ha 1 ['Jx
HHEPTHUHU.

7. Onpenenure 06beM BoIOpocoB CO: nipu cxkuranuu 1000 TUTPOB AU3ETBHOTO
TOIUIMBAa ¢ MIOTHOCThIO 0,85 Kr/m m copepxkanueM yriepoaa 86%. Paspabotaiite
CTpaTEruio CHIKEHUS BRIOpOcoB Ha 15%.

8. Paccumraiite xommuyectBo CO:, Bbimensiemoro mpu cxuranud 200 kr
NPUPOAHOro Trasza, coaepxauiero 75% wmerana. Ilpennoxxure Mepbl MO CHUKEHUIO
BbIOpOCOB Ha 20% 3a cueT noBbIIeHNs Y()(HEKTUBHOCTH UCTIOIB30BAHUS TOTLIMBA.

9. Onpenenure BoIOpockl CO:2 nipu cxxuranuu 300 Kr MazyTa ¢ coaep:KkaHueM
yraepona 84%. Paspabotaiite miiaH 1O CHUXEHHUIO BbIOpocoB Ha 12% mytem
BHEJIPEHUS TEXHOJIOTMI OUUCTKHU BBIXJIOMHBIX T'a30B.

10. Paccuuraiite BwIOpOCHI CO: mpu cxuranuu 800 Kr OuOMAacCHI,
coaepxkamend 50% yraepona. Ilpennoxure KOMIUIEKCHBIE MEPBI MO CHUXEHHIO
BbIOpOCOB Ha 18%, BKIIIOUAsi HCHOJB30BAHNE BO30OHOBIISIEMbBIX HCTOYHUKOB YHEPTUU

IIpakTnyeckoe 3aHATHE 6. AHAJIU3 IKOHOMHYECKOH IPPEKTHBHOCTH
HCNOJIb30BaHUSI OHOMacchbl B JHEPrOyCTAHOBKAX 10 CPABHEHHMI0 €
TPAAMUMOHHBIMU BUJIAMHU TOIJIMBA.

Llenp: oleHKa AKOHOMHYECKOW 3()PEKTUBHOCTH MCHOJI30BAaHUS OMOMACCHl B
PHEProyCTaHOBKaX IO CPaBHEHUIO C TPAAWIMOHHBIMA BHIaMH TOIUIMBA (Tas,
TU3esb), YUUTHIBas KaUTAIbHbIE W SKCIUTyaTalldOHHBIE 3aTpathl, Joructuky, KITJI,
AKOJIOTHYECKHE (DAKTOPBI U TOCYJAPCTBEHHBIE CYOCUIHH.

1. CpaBHenne cebecTommMocTH 3Heprun. Paccumraiite croumocts 1 kBT 9 st
KoTia Ha Ouomacce (mieHa TormmmBa — 1500 pyG/ToHHa, TemjoTa cropanus — 15
MJx/xr, KITJI 70%) n nu3ensHOTO reHeparopa (1ieHa ToruBa — 55 py0/1, TerioTa
cropanust — 36 M/Jlx/n, KI1 35%).

2. BausiHMe JOTHCTHKHA Ha CTOMMOCTh. bromacca (200 py6/ToHHa Ha MecTe)
Tpebyer moctaBku 3a 100 kM (TpaHcmopTHble pacxonbl — 10 pyO/ToHHA/KM).
Omnpenenurte, Tpu KakoW JATbHOCTH JOCTaBKH €€ CTOMMOCTH CPaBHSIETCA C YIIEM
(4000 py6/ToHHA, TOCTaBKA BKIIIOUCHA).

3. Pacuér cpoka oxymaemoctu. KanuranbHble 3aTpaThl Ha KOTEJIBHYIO Ha
oromacce — 2 MiIH pyO, Ha ra3oByI0 yCTaHOBKY — 1,5 MuH pyO. DKcrutyaTallmOHHBIE
pacxogsl: ouomacca — 300 teic. pyd/Toa, raz — 600 Teic. py6/roa. Onpenenante cpok
OKYIaeMOCTH OMOMAaCCHI.

4. DHepreTrueckasi IIEHHOCTh Pa3HBIX BUIOB Onomacchl. CpaBHUTE DHEPIHIO,
noyyqaemyto u3 1 ToHHBI ApeBecHbIXx memneT (18 MJDx/kr, Bmaxknocth 8%) u
cosiombl (14 M]Ix/kr, BiaxkHOCTh 15%).

5. Yuér cybcunuit. [Ipu nepexone Ha 6GMoMaccy rocyIapcTBO KOMIIEHCUPYET
30% xanuTanpHBIX 3aTpar. Eciu CTOMMOCTh mpoekTta — 3 MIIH py0O, a rojoBas
skoHOMUs — 500 ThIC. pyO, IepecynTaiTe CPOK OKYMaeMOCTH C YUETOM CYOCHIUU.



6. Beiopocet CO:2 u yrimeponnbiii Hajor. Cxwuranue yris naér 2,8 kr CO/kr,
ouomaccel — 0,3 kr COz/kr (cuuraercs yriepoaHo-HeuTpasibHoM). [lpu Hamore
40%/Torny CO: u pacxome 1000 TOHH TOIIMBa B TOJ OMpeneauTe (HUHAHCOBYIO
BBITOJTy Iepexo/ia Ha bromMaccy.

7. KIIJI u norpe6nenune TorumBa. KorenbHas na Ouomacce (KIIJ 75%) u
yronbHast (KIIJ 60%) BeipabateiBator mo 100 I'JIx/cyrku. CpaBHUTE CYTOYHBIM
pacxon toruBa (yroyib — 24 MJx/kr, buomacca — 16 MJIx/kr).

8. Omenka pentabenbHOCTH. Depma mcmoas3yeT 50 TOHH HaABO3a/TOA IS
npou3BojcTBa Ouorasza (Beixoa — 20 m*/ToHHy, Teriorta cropanus — 22 MJLx/m?).
CtouMOoCTh yCTaHOBKU — | MITH py0. OKYyNHTCS JTM IPOSKT 3a 5 JIET, €CJIM CTOUMOCTD
Hepruu — 5 pyo/kBt-u?

9. CpaBaenue rubpunHbix cucteM. I[Ipemmoxure komOuHanmIO «Omomacca +
COJTHEUHbIe TaHenn» sl oOobekra c morpedinenueM 30 kBt-u/cytku. CpaBHuUTE
3aTpaThl C YUCTO JIU3EIIbHBIM BapuaHTOM (1ieHa ausens — 60 py6/n, KT 35%).

10. AHanu3 4yBCTBUTENIBHOCTU. Onpeenure, Kak 3MEHEHHE 1IeHbl OMOMAacChl
(ot 1000 g0 3000 py6/ronna) u yris (ot 3000 o 5000 pyG/ToHHA) BIUSET HA BHIOOP
onTUMaJIbHOTO TorumBa. [locTpoiite rpaduk 3aBUCUMOCTH.

Jas tekymero kouTpoJisa TK-3.

[IpoBepsiemble KOMITETEHIINH

[IK-1. Cnocoben ydacTBOBaTh B pa3pabOTKEe W IKCIUIyaTallMud OOBEKTOB
TEIJIOOHEPTCTHKA W TEIUIOTEXHHUKH, MPOCKTHUPOBATh WM BHEAPSITH COBPEMEHHBIC
aBTOHOMHBIE YPHEPTOYCTAHOBKH U OOBEKTHI PAaCIPEICICHHON SHEPTeTUKU

[IK-1.1. TlpuHumaer yvacThe B pa3pabOTKE MNPUHUMUIIHAAIBHBIX CXEM U
o0opynoBaHus sl 00BEKTOB TEIJIOIHEPTETUKU U TETNIOTEXHUKU C UCTIOJIb30BAaHUEM
COBPEMEHHBIX ITU(PPOBBIX TEXHOIOTHI

[1K-1.3. BbImonHseT SKCOEPUMEHTHI U pacyeThl MO (PU3HKO-XUMHUECKUM
napameTpam, XapaKTepUCTUKAM U YCIOBUSAM IKCILTyaTalii OObEKTOB aBTOHOMHOM U
pacnpeieIEeHHON SHEPTeTUKHU

[IK-2. Coocoben Kk oOpraHM3anud TEXHHMYECKOTO U  MaTepUualbHOTO
oOecrieueHusT MO OJKCIUTyaTalldd AaBTOHOMHBIX JSHEPreTHMYECKHX CHUCTEM U €€
KOMITOHEHTOB

ITK-2.2. OcymiecTBisieT KOHTPOJb HOPM pacxoja BCEX BUAOB YHEPrOpeCypCoOB
ABTOHOMHBIX DHEPTreTUYECKUX CHUCTEM; MPOBOJIUT BXOJHOW KOHTPOJb IMOJTYYEHHBIX
TOBAapOB W MaTepUaJOB HAa MX COOTBETCTBHEC TEXHUYECCKUM  YCIIOBHSM,
rOCyAapCTBEHHBIM CTaHIApPTaM M cepTu(dUKaTam

CobecenoBanue (Coc). TK-3.

1. Kakue MeETOmbl ONTUMHU3AIMHM MPOIECCOB CrOpaHUs MPUMEHSIOTCS B
HHEProyCTaHOBKAaX Ha OPTaHUYECKOM TOTINBE?

2. Kak perynmpoBKa COOTHOIICHHUS «TOITMBO-BO3AyX» BhusieT Ha KIIJ[ u
BBIOPOCHI?

3. OObsicHUTE TPUHIUIT PpabOThl peKylepaTopa Jid YTUIU3ANUHM Tera
OTXOJISIIIIUX Ta30B.

4. Kakue CcOBpeMEHHBbIE MaTepHaIbl HUCIOJB3YIOTCS ISl TOBBIIICHUS
TEPMOCTOMKOCTU KaMep CTOpaHus?

5. Kak rubpugHbie cucteMbl (Hampumep, AU3EIb + COJHEYHBIC TAHEIH)



CHMKAIOT PAcXo0/1 TOIUIMBA?

6. [IpuBeauTe MpUMeEp MPOrpaMMHOT0 00ecTieueHus sl ONTUMU3ALUU PAOOTHI
ADY u ero pyHKIui.

7. IloueMy M3OJIALMOHHBIE MATEPUAIIBI C HU3KOW TEIUIONPOBOAHOCTHIO BAXKHBI
1151 SHEprodpdekTuBHOCTU?

8. Kak BuOpanMoHHas JUArHOCTHKAa MOMOTAaeT BBISABJISATH HEUCIPABHOCTH B
obopyioBaHUN?

9. OnuumTe METOAUKY TEIJIOBU3MOHHOTO KOHTPOJIS JIEKTPOOOOPYI0BAHMS.

10. Kakue mapameTpbl BBIXJIOMHBIX IA30B aHAIU3UPYIOT ISl OLIEHKM KauecTBa
cropanus?

11. Kak npenukTuBHOE OOCTYyXKMBAaHHE Ha OCHOBE JAHHBIX CHIDKAET PHUCK
BHE3AITHBIX OTKa30B?

12. Kakue pacxoaHble Marepuaabl TPEOYIOT PEryJsspHOW 3aMEHbI B JTU3EIb-
reHepaTtopax?

13. TloueMy BaXHO BECTH JKypHallbl TEXHUYECKOTO OOCITY>KHUBAHUS?
[IpuBenuTe npuMep 3arucei.

14. Kak onTUMHU3UpOBATh 3aIachl 3a4aCTE AJIsI MUHUMU3ALUN IPOCTOEBR?

15. TIlepeuncnuTe OCHOBHBIE ONACHOCTA MPH HKCIUIyaTallMM Ta30BbIX
HSHEPrOyCTaHOBOK.

16. Kakne mepsl peaoTBpaliaoT YTEUKH TOILIMBA U B3PhIBbI B XPaHUIUIIAX ?

17. Ha3zoBuTe KIIOUEBBIE MEXAYHApOAHBIE CTaHAapThl (Hampumep, [SO,
['OCT) nnsa ADY Ha OpraHUYecKOM TOILIMBE.

18. Kak mnpoBoauTcs HACHTH(PUKALMS PHUCKOB HA 3Tale MPOCKTUPOBAHUS
SHEPrOyCTAHOBKH?

19. OnummwuTe npoleaypy aBapuiHOr0 OCTAaHOBA YCTAHOBKHU MPU OOHAPYKEHUU
YTEUKHU rasa.

20. Kakue nokyMeHTbl He0OX0auMbI JiJ1s cepTudukanun ADY B COOTBETCTBUU
C 9KOJIOTUYECKUMU HOpMaTHUBamu?

21. Kak wucnosb30BaHHE KaTAIUTUYECKUX HEUTPaTU3aTOpOB BIUSET Ha
camkenue BeiopocoB CO u NOy?

22. OObsicHUTE NpPUHIUN pPaOOThl KOTEHEpAIMOHHOW ycTaHOBKHU. Kakwue
MPEMMYIIECTBA OHA J1aeT?

23. Kakuve MHHOBAllMOHHBIE TEXHOJIOTMU YTWJIW3ALUM TEIUIa MPUMEHSIIOTCS B
COBPEMEHHBIX Ta30MOPIITHEBBIX YCTAHOBKAX ?

24. Tlouemy BOAOpPOAHBIE JO0ABKH B TOIUIMBO MOBBHIMIAIOT 3(P(HEKTUBHOCTh
cropanus’?

25. Kak mudpossie apoitHuku (digital twins) momoraroT ONTHMH3UPOBAThH
paboTy PHEProyCcTaHOBOK?

26. Kakue wmarepuanabl HCHOJB3YIOT JJi H30JSIIIUU  TPYOOIPOBOAOB C
BBICOKOTEMIIEPATYpPHBIMU razamu?

27. Kak wuHTEerpupoBaTh BO30OHOBIIIEMBIC HCTOYHUKH  (HAIpPHMED,
BETPOTECHEPATOPHI) B THOPHUIHYIO CUCTEMY C JAU3EJIeM?

28. Kakme mapameTpbl aHAIM3UPYIOT MPU TPOBEICHUU BUOPOIMATHOCTUKH
MOJIIITMITHUKOB TeHepaTopa’?

29. Kak ananu3 Maciia B IBUTaTes e MOMOTaeT BbISIBUTh U3HOC JETaJICH?



30. Onumure METOIUKY aKyCTHUYECKOW IUarHOCTHKH MJisi OOHapyKeHUs
YTEYEK B TOIUIMBHON CUCTEME.

31. Kakume patyuku HEOOXOIMMBI MJii MNPEAUKTUBHOTO OOCITYKUBaHUS
TypOMHOBOTO 000pYyIO0BaHUA?

32. TloueMy BaXHO KOHTPOJUPOBATH YPOBEHb BHOpallMM B Hacocax U
KoMmIpeccopax?

33. Kak ontumuszupoBaTh Tpa@uK 3aMeHbl (DUIBTPOB, YUUTHIBAs KayeCTBO
TOIIUBA?

34. Kakue nanHbie (PUKCHPYIOT B OTUETE O TEIJIOBU3MOHHOM OOCIEIOBAHUU
AIEKTPOIIUTOBOM?

35. Kakue mepsl 3alIUATBl OT CTaTUYECKOTO IJIEKTPUYECTBA NMPUMEHSIOTCS B
XPAaHWINIIAX JIA3EIbHOIO TOTUINBA?

36. Kak opranu3oBaTh 30HUPOBAHUE B3PHIBOOMACHBIX 30H Ha OOBEKTE C
ra3oBOM yCTaHOBKOi1?

37. HazoBure ocHoBHbie TpeboBanusi [OCT P 53683-2023 k skcrutyaTanuu
J3€JIb-T€HEPATOPOB.

38. Kakme gokymentsl BikIouaror B «[lacmopr  Ge3omacHocTH
AHEPrOyCTAHOBKU»?

39. Kak mpoBOAUTh TPEHHUPOBKU IO 3BaKyallUW IEpcOHala IMpU aBapuu C
yTEUKO raza?

40. Kakue 3K0JI0rn4eckue HOpMaTUBbI PETYJIUPYIOT BEIOPOCHI TBEPBIX YACTHUI]
(PM2.5, PM10) qyist yroJibHBIX KOTJIOB?

[Ipumepsl 3a1aHuil 111 yIITyOJIeHHUS:

Keiic «Paccunrailte >KOHOMHIO TOIUIMBA TPH BHEIPEHUH CHUCTEMBI
pexynepanunu Tera ¢ KITJ{ 65% miis ycranoBku momHOCThIO 200 KBT».

Keiic «Pa3zpaboraiitTe mjiaH JoKaqu3alyuy pa3jivBa TOIUIUBA HA 00bEKTEY.

IpakTnueckoe 3aganue (I13) TK-3.

IIpakTHueckoe 3anaTue 7. OnTUMHU3aNUA pe:KUMa PadOThl ABTOHOMHOM
JHEPrOyCTAHOBKH HAa OpPraHUYecKOM TOIJIMBE [UIA TNOBBIIIEHUS  eé
3¢ eKTUBHOCTH.

Lenp: onTUMU3UPOBATh PEKUMBI pabOThl IHEPrOYCTAHOBOK HAa OPraHUYECKOM
TOTUTMBE JUISI TOBBIMICHUS UX YHEProd(PGEeKTUBHOCTH, CHIXKEHHSI DKCILTyaTaIllMOHHBIX
3aTpaT UM BBHIOPOCOB, MCIOJIB3YyS aHAJIW3 HArpy30K, KaIuOpoBKY 0OOpYIOBaHUS U
BBIOOP ONTUMAJIBHBIX TAPAMETPOB.

. OnrumansHas  Harpy3ka reHepatopa. Jluzenb-reHepatop  HUMEET
MakcumanbHbii KIIJI 40% npu narpyske 80%. IIpu narpyske 50% KII/ mamaer no
32%. PaccuuraiiTe, HaCKOJIbKO YBEIWYUTCS PacXo]i TOIUIMBa Tpu padote Ha 50%
BMecTo 80% 1151 BeipaboTku 1000 kBT-4.

2. KammOpoBka TomimBHOW cMecu. [lJis Tra30mopiIHEBOM  YCTaHOBKH
ONPENENNTE ONTHUMAIBHOE COOTHOIIEHHE Ta3a M BO3ayXa (CTEXHOMETPUYECKYIO
CMECh), €CIIM TeIIoTa cropanms raza — 35 MJIx/M?, a MUHUMaIbHBIA pacxofd JUIs
BbIpaboTku 1 kBT-u — 0,3 M* pu KI1J[ 38%.

3. Bousaue temmepatypsl Ha KIIJ. KIIJ[ ra3oBoii TypOWHBI CHMKaeTCs Ha
0,2% na xaxnapiii rpaayc Beimie +25°C. Paccuuraiite nmotepu KIIJ[ u mepepacxon
TOIuIMBa Tpu pabore B ycnoBusix +45°C (HoMmuHanbHas BbipaboTka — 9500



kBT -u/cyTKn).

4. Ontumuzarys BpeMeHu padoTsl. J{ms rubpunnoit cuctemsl (qu3ens + AKB)
OINPEJENNTE, CKOJIBKO YacOB B CYTKM JIOJDKEH padOTaTh Ie€HepaTop IMpU HArpyske
70%, 4TOOBI TOKPHITH 0Oa3zoBoe moTpebnenue S50 kBT-4, MUHUMU3HPYS pacxof
toruBa (yaenbHblil pacxon — 0,25 n/kBt-u).

5. Pacuért sxonomuu npu nosbiieHnu KIIJ[. MoaepHu3anus KoTia yBeJIuduia
KIIJ ¢ 65% no 78%. I1pu ronoBom pacxoze yrist 100 ToHH (Tersora cropanus — 24
M/Ix/kr) u niene 5000 py6/ToHHA ONpeeuTe TOI0BYI0 SKOHOMHUIO.

6. OnTuMu3alys TOIUIMBHOM JIOTUCTUKHU. PaccunMTaiiTe ONTUMAaIbHBIM O0BEM
3aKyTKW JU3EJIbHOTO TOIUIMBA, €CJIM IieHa CHUkaeTcs Ha 5% npu 3akasze ot 10 000 i,
HO XpaHeHue OONBIINX MapTHIl TpeOyeT TOMOIHUTENBHBIX 3aTpat 2 pyO/a/mMecsIl.

7. AHanu3 pexuma «crapT-cron». g reHeparopa ¢ myckoBbIM pacxojaoM 0,5
J/IUKI OTIpEIeNTUTe, BBITOJIHEE JIM €r0 OCTaHaBIMBAThH MPHU MpocToe Oosiee 2 4acoB
(pacxom Ha X0J0CTOM X0y — 1 J1/9).

8. TemnoBas yrunuzanusa. KortenbHas yctaHoBka Tepsier 20% Ttera depes
neiMoBble rasbl. [Ipennmoxure cxemy pexynepanuu temia (KIIJ cucremsr 60%) u
paccumuTaiiTe 5KOHOMHUIO TOITUBA MpH BeipaboTke 100 I'[Ix/mecsu.

9. Pacuér BBIOpOCOB mpm ontumuzanuu. Ilocie HacTpOWKH TOpeIKu
conepkanne CO B Bwixjone cHuzmwiock ¢ 200 mr/m® go 50 mr/m®. Omnpenenute
CHIKEHHE BBIOPOCOB 3a roj npu pacxoze raza 10 000 m*/mecsii.

10. DxoHoMuKa rMOpUIHOTO pexuma. CpaBHUTE 3aTpaThl HA pabOTy AU3EIb-
redeparopa (0,3 m/xkBt-u, KI1J] 35%) u koMmOMHHPOBAaHHOTO IMKJIa (Ta30Bas TypOUHA
+ mapoBoii kotén, KITJ 50%) npu nene nuzens 55 pyo/n u raza 20 pyo/m>.

B peanpHbIX ycnoBHsX yuuThIBaiiTe: HenuHedHble 3aBucumocTu KIII ot
Harpy3kd; JWHAMUKY HW3MEHEHHUS I1I€H Ha TOIUIMBO; TEXHHUYECKHWE OTrPAHUYCHUS
00opyaoBaHus; FKoJorndeckre Hopmatussl (Hanpumep, [1/IK BpenHbIX BeiecTs).

IIpakTnueckoe 3anaTue 8. Pacuér 3arpar Ha oO0cay:XuBaHHEe M
JAUATHOCTUKY ABTOHOMHOW JHEProyCTAHOBKH HA OPraHMYeCKOM TOIUIMBE B
Te4deHHe roaa.

lens: pacy€T TOMOBBIX 3aTpaT Ha OOCITYXUBAaHHE U JAHATHOCTUKY
HSHEPrOyCTAaHOBKH HAa OPTraHUYECKOM TOIUIMBE, AaHAIM3UPOBATH CTPYKTYPY PacXooB,
ONTUMH3UPOBATh OIOJKET W MPOTHO3UPOBATh (PUHAHCOBBIE PHUCKU, CBA3AHHBIE C
AKCIUTyaTarueil 00opyaoBaHusl.

1. Pacuér mmanoBoro TO. I'omoBas mporpamma TO Bkmroyaer 4 NnpoBEpKHU
(ctoumocTh oaHOM — 15 ThIC. py0) M 3ameHy ¢uibTpoB (2 paza B roj, 8 ThIC.
py6/3amena). Onpeaenure oOIIue 3aTpaThl Ha MJIAHOBOE 00CITyKUBAHUE.

2. 3arpaTsl Ha pacXxoJHble MaTepHuaiibl. Y craHoBKa TpeOyeT 200 1 Macna B roj
(uena 150 py6/m) m 10 xommekroB cBeued 3axkuranus (1200 pyO/KOMIUIEKT).
PaccunTaiite €KeroIHbIE PACXO/IbI.

3. ABapwmiiHblii peMoHT. BepositHocTh mosomku TypOunbl — 10% B ToOI.
Croumocts pemonTa — 200 ThIC. py0. PaccunTaiiTe oxxumaeMbie TOA0BBIC 3aTPATHI C
Y4ETOM pHUCKA.

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

5. 3aTpaThl Ha TOIIMBO. YcTaHoBKa notpedisser 500 1 gusens B mecsl (1ieHa



55 py06/m). PaccuurtaiiTe TOAOBBIE pPacXOibl Ha TOIUIMBO, BKJIIOYAas CE30HHOE
MoBbIIIeHUE 1IeHbI Ha 15% 3uMoii (3 Mecsia).

6. 3aprara nepconana. J[Ba TexHHKa 0OCITyKMBaIOT YCTAHOBKY ¢ okyiaaom 40
ThIC. pyO/Mecsn kaxawsii + npemus 20% 3a Oe3aBapuitHyto padoty. Paccuwmraiite
rOJIOBBIEC PACXO/Ibl HA 3apIUIATY, €CIU MPEMUS BhIILIAUCHA.

7. AmopTtu3zauus obopynoBanus. CTOMMOCTh YCTAaHOBKH — 5 MIIH pyO, CpPOK
ciyx0b61 — 10 jet. PaccumTaiiTe ToOBYI0 aMOpTHU3AIMIO JTUHEHHBIM METOIOM U
OCTAaTOYHYIO CTOMMOCThH 4epe3 3 roja.

8. Yuér npocroes. IlmanoBeie nmpocron — 10 gueit B roay (yObiTok 20 ThIC.
py6/nenn). Ilpum aBapuitHomM pemoHTe (3 nmHS) yOBITKHM Bo3pactalor Ha 50%.
Omnpenenure oOIIHE MOTEPH.

9. CpaBHeHHE BapuWaHTOB OOCTyKHBaHHUS. BbBIOOp MEXIy COOCTBEHHBIM
mTaToM (3atpathl — 1 MiH py6/ron) u ayrcopcurroM (800 Teic. py6/roa, HO mTpad
100 ThIic. py0 3a Kaxablid CpbiB cpokoB). [Ipu BeposTHOCTH cpbiBa 20% ompenenure
ONTUMAJIbHBIN BapHaHT.

10. Onrumuzanusa Oromkera. 'ogoBoit 6roker: TO — 200 Thic. pyd, peMOHT —
150 thIC. pyO, TOomMBO — 400 ThIC. pYO. IlpennoxuTe Mepbl CHMXKEHHS 3aTpaT Ha
15% 06e3 yBenuyeHUs PUCKOB (HAmpuMep, mepexoj Ha OMOTOIIMBO C PKOHOMHUEH
20% Ha TOTIHBE).

B peanpHBIX yCIOBHSX y4YHThIBaiTe: MHQISLUUIO U CE30HHBIE KOJECOAHUS 1IEH;
HAJIOTOBbIE OTUMCJIEHMS; CTpaxoBaHHE OOOpPYAOBAaHUS; JOKAJIbHbIE HOPMATHBBI IO
TO u qnarsocTHke.

IIpakTnueckoe 3anaTHe 9. Ounenka pucka © pa3padoTka ILIaHA
MEpPONpPHUATHI MO YJIYYIIEHHIO 0€30IIAaCHOCTH ABTOHOMHOM 3HEProyCTAaHOBKH HA
OPraHuYecKOM TOIUIMBE B COOTBETCTBHHM ¢ HOPMATHUBHBIMH TPeOOBAHUSMM.

Llenp: olleHKa PUCKOB AKCIUTyaTallid aBTOHOMHOM 3HEProycTaHoBku (ADY) Ha
OpraHMYEeCKOM TOIUIMBE, pa3padOTKa IUIaHAa MEPOINPHUSATUN MO MOBBILIEHUIO €€
0e30MacHOCTH B COOTBETCTBUU ¢ HopMatuBHbIMH TpeOoBaHusimu (I'OCT, CHull,
[16), MuHMMH3AIMS YTPO3 AJis IEpCOHaNa, 000pyI0BaHUS U OKPY>KAIOLIEH CPeIbl.

1. Ouenka mnokapHoro pucka. PaccuumTaiiTe BEpOSTHOCTb BO3TOPAaHMS IPU
yTeuke au3eiabHoro ToruBa (006éM éMkoctu — 1000 11, BepositHocTh yreuku — 0,1.

2. Pacuér OezomacHoro paccrosHus. st ra3oBod ycTaHOBKH (€MKOCTH C
nponanoM — 500 1) ompeaenuTe MUHUMAIbHOE PACCTOSIHUE JI0 JKUJIBIX 3/IaHUM TI0
Hopmam CII 62.13330.2017.

3. AHanM3 TOKCUYHBIX BBIOpOCOB. [Ipu ckuranuu 1 TOHHBI YISl BBIACNSETCS
200 r SOz u 50 r NOy. PaccunTaiite rojloBble BHIOPOCHI ISl YCTAHOBKHA MOIIHOCTBIO
50 kBt (KTI[ 40 %).

4. Pazpabotka cucremMbl  BeHTwauud.  Ompegenute  TpeOyemyro
IIPOU3BOJMTEIBHOCTh BEHTWIALMHM I TOMEIIEHHS C JU3€lIb-TEHEPATOPOM
(Bermenenue CO — 10 r/xBT1-4, momHOCTh 30 KBT, Bpems paboTst 8 u/cyTku). Hopma
ITJK ms CO — 20 mr/m?, 006éM nomemierus — 200 m>.

5. Pacuér ornerymammux cpeacts. s TOIMBHOTO Ckiaaa miomaasio 50 m?
OMpENEeNUTe HEOOXOAMMOE KOJMYECTBO OTHeTymwurtened (mo Hopmam: 1
orHeTymurens Ha 25 m?). [Ipeanoxute Tun (MOPOUIKOBbIE/yTIAEKUCIOTHBIE) U CXEMY
pa3MelIeHus.



6. OueHka B3pBIBOOMACHOCTH. PaccuuTailTe HWXKHUN KOHIUEHTPAlXOHHBIN
npenen B3peiBacmocT (HKIIP) myist mapoB Gensuna B momemennn oosEMomM 100 m3,
€CIIM UCTapuyIoch 5 1 TorumBa (T1oTHOCTH napoB — 3 kr/m?, HKIIP 6ensuna — 1,4

7. Ilnan aBapuiiHOro octaHoBa. Pa3paboraiiTe anropuTM JAEUCTBUU NpH
aBapUiiHON OCTaHOBKE YCTaHOBKHU: BpeMs cpabarbiBaHHMs kiamaHoB — 10 cek,
OTKJIIOUEHHE TUTaHus — S5 cek. Paccuurailte KpUTHYECKOE BpeEMs A
MPEAOTBPAIICHUS B3pbIBA IIPU YTEUKE raza.

8. DOkonomuka Oe3zonmacHoctH. CpaBHHMTE 3aTpaThl Ha  YCTAHOBKY
razoananuzaropa (150 Teic. py0) ¥ OTEHIIMANIbHBIC YOBITKH OT aBapHUHU.

9. Pa3zpabotka wHCcTpykmuu mo Tbh. CocTaBbTe YEK-IMCT TPOBEPOK IS
nepcoHana (eKeIHEBHbIC/€KEHEICTbHBIE MEpPONPUATHS), YUUTHIBAas: TMPOBEPKY
TEPMETUYHOCTH COEAUHEHUW, ypoBeHb Maciya, 3apsg AKDb, Hamuume cpeacTts
TYIICHUS.

10. PaccuuraiiTe romoBble 3aTpaThl Ha TOIUIUBO Uil Au3enbHOH ADY
(momHOCTH 20 ¥BT, KIIJ[ 35%, 11ena nuzens 55 py06/i).

JInsi BBIMOJIHEHMS 3aJlaHUM HMCTOJIb3yiTe akTyanbHble HOpMmaTuBbl (I'OCT P
53683-2023, CIT 12.13130.2020) u yuuThIBaiiTe peruoHaybHBIE TpeboBaHus. B
peaybHBIX YCIOBUSX J00ABISIMTE NONPaBOYHBIE KOIPGDUIIMEHTHI I CIOXKHBIX
CIIEHapueB (HampuMep, BETpoBas Harpy3ka, peibed MEeCTHOCTH)

JlJ1st MpOMeKyTOYHOM aTTeCTALUM:

llepeuenv sK3aMeHaAYUOHHBIX BONPOCO8

1. ABTOHOMHOM 3HEpProycTaHoBkH (ADY), mpeuMyIIecTBa UX UCTIOIb30BaAHUS.

2. ®akTOpHI pocTa MOTPEOHOCTH B aBTOHOMHBIX YHEPTrOCHCTEMAX.

3. Otpaciu nmpumeHennst ADY Ha OpraHUIECKOM TOILIUBE.

4. ADY nns ynan€HHbIX U TPYIHOJIOCTYIIHBIX PETHOHOB.

5. HazoBute oCHOBHbIE KOMHOHEHTHI ADY (Hampumep, reHeparop, cucrema
OXJIQXJECHUS ) U UX (DYHKITUU.

6. Paznmnune aBTOHOMHBIX M PE€3EPBHBIX YHEPTrOyCTAaHOBKAMHU.

7. Dxoyornueckue mpoosieMsl IKCIuTyatanu ADY.

8. DOBomrorua ADY: OT TPOCTHIX CHCTEM K COBPEMEHHBIM THOPUIHBIM
pELIEHUSM.

9. Knaccuduxanuu ADY.

10. THHOBaIMOHHBIC TEXHOJOTHH, MOBBIMAOITHE d3hPeKkTHBHOCTE ADY.

11. Buapl opraHM4ecKOro TOILINBA.

12. OxTaHOBOE M LETAHOBOE YHCIIO TOTUIUBA.

13. Texnonoruu nepepabOTKU HEPTH SIS OJTydeHUs OCH3WHA U TU3EIIS.

14. buoras — yriepoaHo-HEeUTpanibHOE TOTLIUBO.

15. Cxwmxennbii yriaeBogopoanbii ra3z (CYD) B ADY.

16. Dkonoruyeckue HOPMbI BEIOPOCOB OT HEPrOYCTAHOBOK HAa OPraHHMYECKOM
TOILJIUBE.

17. MeTtoasl ONTUMHU3ALNH MPOLIECCa CTOPaHUsS B IM3€TIb-T€HEPATOPE.

18. Pekyneparmusi Temia OTXOOAImUMX Ta3oB it mobimieHus  KITJT
sHeproycranoBku. [IpuBenure npumep.



19. INapameTpsl BUOPAaLIMOHHON AMATHOCTUKH TYPOUHBI.

20. JlaTyrku MpeTUKTUBHOTO O0CITY>KMBaHMUS.

21. Mepbl o cHukeHUI0 BBIOpocoB NOy B Ta30MOPIIHEBOM YCTaHOBKE.

22. be3onacHoe XpaHeHHe JU3eIbHOT0 TOIUIMBA Ha YAAIEHHOM O0BEKTE.

23. MexiyHapoJHbIe CTaHIapThl, periaMeHTUpYIolIne 0e30macHocTh ADY.

24. Tlnan pAedcTBHM NpU aBapUHOM yTeuke Ta3za Ha OOBEKTEe C Ta30BOM
YCTaHOBKOM.

25. XpaHeHUE U TPaHCHOPTUPOBKA OPTAaHUYECKOTO TOIIMBA.

26. Mepbl IpeT0CTOPOKHOCTH TIPH padOTE ¢ OPTaHUIECKUM TOTUTHBOM.

27. Cxuranue OpraHmdecKkoro Tormsa. 1

28. IlepcrieKTHBBI pa3BUTHUA TEXHOJOTUN HCIIOIB30BAHUS OPraHUYECKOTO
TOTLITUBA.

29. Ilapametpsl, Biusoomue Ha 3PGEeKTUBHOCTE ADY Ha OpraHMYECKOM
TOIJIUBE?

30. Kontposas u ynpasieHnue padoroit ADY Ha opraHu4ecKOM TOILTUBE.

31. MeTo/ibl TMarHOCTUKU U TPO(PUIAKTUKN HEUCIIpaBHOCTEN B ADY.

32. Ontumu3zanus padbotsl ADY.

33. MeTozbl CHUKEHMS BBIOPOCOB 3arps3HSIOLINX BEIIECTB IPU SKCILTyaTalluu
ADY.

34. Cuctembl aBTOMaTu3auu ADY Ha OpraHMYECKOM TOIUIMBE.

35. lHHOBaNMOHHBIE TEXHOJOTMHM [JIsl TOBBIMICHUA 3(HEeKTHBHOCTH
HEPrOyCTAaHOBOK.

36. TpebGoBanusi 0e30macHOCTH MpHW dKcIuTyatanuu ADY Ha OpraHMYEeCKOM
TOTLIINBE.

37. daxTophl BIUSIONINE HA CPOK CITyKOBI ADY.

38. TenmooOMEHHUKH B SHEPTOYCTaHOBKAX Ha OPTraHMYECKOM TOTUIHBE.

39. Unterpanus ADY B rTuOpuHbBIC SHEPTOCUCTEMBI.

40. [TepcnextuBsl pazButusi ADY Ha OpraHUYECKOM TOILIUBE.

DK3aMeHaIMOHHbIE OMJIETHI MO AUCLUUIIIMHE «ABTOHOMHBIE YHEPIOYCTaHOBKU
HAa OPraHU4EeCKOM TOILJIUBE»

buner 1.

1. ABTOHOMHOI#1 HEeproycTaHoBKH (ADY), MpeuMyIiecTBa UxX UCIOJIb30BAHUS.

2. Bupl opraHMueckoro TOIIIHBA.

3. PaccuuraiiTe TEMmIOTBOPHYIO CHOCOOHOCTH 50 7 OW3ETBHOTO TOILTMBA
(TerutoTa cropanwus — 42 M J[x/kr, uiotHOCTh — 0,85 K1/1M).

buner 2.

1. Komnonentsl ADY u ux QyHKIHH.

2. MeTonpl ONTUMU3ALIMHY MTPOLIECCAa CTOPAHUS B IU3€NIb-T€HEpaTope.

3. Cpasaute BoIOpochl CO:2 ipu coxuranuu yris (2,8 Kr/Kr) v MpUpoIHOTO Tas3a
(1,96 kr/m*) mist BeipaboTku 1000 kBT 4.

buner 3.

1. buoras — yriiepogHO-HEUTPaTbHOE TOIIUBO

2. IlpeumyiiecTBa U HEAOCTATKU HCIOJIB30BAHUS OPraHUYECKOTO TOIUIMBA B

ADY.



3. PaccuuTaiite TemnoByo 3(p(GEKTUBHOCTh YCTAaHOBKH, €CIU W3BECTHO, YTO
oHa mnotpebsser 100 Kr opraHMyeckoro TOIUIMBA B 4Yac C TEIUIOTBOPHOU
criocobHocThio 30 MJx/KT 1 BeIpabateiBacT 800 kBT TernmoBoit aHEpTUM.

buner 4.

1. XpaneHue v TpaHCIIOPTUPOBKA OPraHUYECKOTO TOTUIUBA.

2. [IpuHIun NpeIMKTUBHOTO oOcHykuBaHusi ADY Ha OpraHUYecKOM TOTLIUBE.

3. PaccuuraiiTe TOHOBBIE 3aTparbl Ha TOIUNIUBO [JId Ju3eIbHOU ADY
(momHOCTH 20 XKBT, KITM 35%, 11ena au3ens 55 pyo/n).

buner 5.

1. Cxxmxennslil yriesonopoansiii raz (CYID') B ADY.

2. Ilnan peiicTBUi TpU aBapHHOM yTEeYKe rasa Ha OOBEKTE C Ta30BOM
YCTaHOBKOM.

3. O0psicHUTE, KaK peKylepaius Telia OTXOAAmuX ra3oB moBbimaeT KITJ]
sHeproyctaHoBku. IIpuBenutre npumep ¢ pacu€étom npu KIIJ cuctemsbr 65% wu
MOITHOCTH ycTaHOBKH 200 kBT.

buner 6.

1. Texaudeckoro oocimyxuBanust ADY Ha OpraHMYECKOM TOILIUBE.

2. Metonbl moBbIIIeHUS S()(PEKTUBHOCTU HCIOIB30BAHUS OPTaHUYECKOTO
TOIJIUBA.

3. Ompenenute KOJUYECTBO TOIUIMBA, HEOOXoauMoe aiis BbhipaboTku 1 MBT
terioBoi sHepruu npu KIIJI ycranoBku 40% U TENIOTBOPHOW CIOCOOHOCTH
tormmBa 30 M Jx/kr.

buner 7.

1. VHHOBalMOHHBIE  TEXHOJOTUU  TPUMEHSIOTCA  JUIsl  TOBBILIICHUS
3 (EKTUBHOCTH IHEPrOYCTAHOBOK.

2. Kontpounb u ynpasnenue pabotoit ADY Ha OpraHuyecKoM TOIIMBE.

3. PaccunTaiiTe 3KOHOMUIO TOIUIMBA MPH MEPEXOE C Yrisl Ha MPUPOIHBIN ras,
€CJIM TETIOTBOPHAs CIIOCOOHOCTH Ta3a Ha 20% BbiIIIe.

buner 8.

I. Cucrembl aBTOMaTH3allMd TPUMEHSAIOTCS B DJHEPrOyCTaHOBKax Ha
OpraHUYECKOM TOILIHBE.

2. Tlpouecc c:kUranusi OpraHuYeCKOro TOTUIMBA.

3. Onpenenure CpPOK OKYMaeMOCTH MOJIEpPHU3AIMM YCTAaHOBKH, €CJIM OHa
cHmkaeT pacxop tormea Ha 10% npu Tekymmx 3arparax Ha TomiuBo 100 TeiC.
py0./rox.

buner 9.

1. TpeboBanusi k 0€30MAaCHOCTU TpPH SKCIUTyaTauuu ADY Ha OpraHM4eCcKOM
TOIUIHBE.

2. Tlpouecc ontumuzanuu padbotel ADY Ha OpraHuYeCcKOM TOILIHBE.

3. PaccumnTaiiTe KOTUYECTBO TEIJIa, KOTOPOE MOKHO MOJYYUTh MPU CKUTAHUU
200 xr ma3yTa ¢ TerIoTBOpHOH criocoOHoCThIO 42 MJIx/kT 1 KITI 85%.

buner 10.

1. [Togxo bl MOAEPHU3ALIUY CYIIECTBYIOIUX ADY.

2. MOHUTOPUHT U y4€T SHEPreTUYeCKuX nokasareneit ADY.

3. Omnpenenutre CHMXKEHUE 3aTpaT Ha TOIIMBO npu mnoBbimeHun KIIJ]



yctanoBku ¢ 30% mo 35% mpu ucxoaubix 3arpatax S0 TeiC. py0./To.
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