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OEJIEPAJIBHOE 'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX]IE-
HUE BBICIIETI'O ObPA3OBAHWS
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[lems 1 3amaun M3ydeHUs U CIUILTHHEBL

O0opynoBanue U MaTepPHUAITEL

HanmenoBanne nmpaktudaeckux padot

Conepxanne mpakTUHIecKux pador

[TpakTiueckasa padbora Ne 1. OCHOBHEIE TEPMOIUHAMHYECKHE ITPOLIECCHI, HCITOJIb-
3YEMBIE TIPU MPOW3BOJACTBE AIEKTPHUUYECKOM M TEIIOBOM SHepruri. OCHOBHBIE
ONIPEIEIEHUS TEPMOTMHAMHKHU.

[TpakTiueckas padora Ne 2. TermmoBeie CXE€MEBI TEIUIOBEIX JIEKTPOCTAHINN. AHa-
M3 TAPOCHIJIOBOTO 1Kaa Penkuna.

[TpakTnueckaa padora Ne3. IlaporypOunneie ycranoBku. Pacuer maporypOuH-
HBIX YCTAHOBOK.

[Tpaktnueckas padora Ned. ['azoTypOnnnsie ycranoBku. Pacuer razotypOMHHBIX
YCTAaHOBOK.

[TpakTiueckas pabora Ne5. [Taporazoseie ycranoBku. Pacuer mapora3oBeix ycra-
HOBOK.

[TpakTueckasa padora Ne6. BecnmomorarensHoe 000pynoBaHue yCcTaHOBOK. Bemo-
MOTaTEeIRHOE 000pyaoBaHNEe YCTaHOBOK 13C.

[Tpaktnueckas pabora No7. IToxazaremu s(pdexktnBrocTH ycTanoBok. [lokaza-
Teu d(pdexTuBHOCTH YyeTaHOBOK 1IDC.

YueOHO-METOANIECKOE U MH(POPMATMOHHOE 00eCTIeueHne QUCIIUIIIMHEL
[Ilepedens OCHOBHOM M TOTMOMHUTEILHOU JIUTEPATYPHL, HEOOXOIUMOM AJ151 OCBOE-
HUS TUCHUITINHEL

[lepeuens yueOHO-METOAUTECKOTO 00ECIIEUEHUS CAMOCTOATEIbHOM padOTEI 00Y-
JAOMMXCS 10 TUCIHUITJIMHE

[Iepedens pecypcoB HH(POPMATTMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn MHTepHerT,

HE0OXOMUMBIX I OCBOEHHWA TUCIATIIAHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Beenenune

[IpakTHueckue 3aHATHA CO30AIOT ONTUMAIBGHBIE OUAAKTUUECKUE YCIOBUS OJA OEATEIb-
HOCTHOT'O OCBOEHMS CTYJEHTAMH COIEPKAHUA U METONOJIOTHH U3y4aeMOH JUCIUIUIUHEL MCIIOJIb-
30BAHUE CIIENUAILHOTO 1a00paTtopHOro 000pyaOBaHMA U TEXHUIECKUX cpencTs. lIpakTiueckue
3aHATHA 3aHUMAIOT MPEUMYIIECTBEHHOE MECTO NPH M3Yy4YEHUH 00mienpo()eCCHOHANBHEIX U IIPO-
(peccuonaneHeIX qucHUIUINH. [IpakTHueckue 3ausaTus NPOBOIATCA C LEIBI0 BEIPAOOTKH NPAKTHU-
JECKUX YMEHUH U IMTPUOOPETEHNA HABBIKOB B PEIIEHUH 344, OTPA0OTKH YITPaKHEHUH, BBIITOIHE-
HUM YEPTEKEH, MPOU3BOICTBE PACUETOB U T.II.

Llenpro mpakTUaeCKuX 3aHATUH ABISIETCA (POPMHPOBAHME NPAKTUUECKUX YMEHUNU — IIPO-
(e CCMOHANBHEIX (BBITOMHATE ONPEAEIEHHBIE TEUCTBU, ONEPAIH, HEOOXOAUMBIE B TTOCIEAYIO-
IEM B ITPO(PECCHOHATIEHOU JIEATENBHOCTH) WIM YUEOHBIX, HEOOXOUMEIX B ITOCHEAYIOMIEH yueO-
HOU OEATEIFHOCTH MO 00mIenpo(eCcCHOHAIBHEIM U MPO(PECCHOHATBHBIM TACIHUILIMHAM.

bubmiorpapuuecknii COUCOK COAEPKUT CBENECHUS O CIIPABOYHOM JIUTEPATYPE U JOITOTHU-

TEJILHBIX U3JAHUAX, HEOOXOAUMBIX I YIIIYOJIEHHOTO U3y4EHHUA OTAEIIbHBIX BOIPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. Ilenw u 3a0auu usyueHus OUCUUNTUHDI

[lenpro MUCTIUIUTUHEL ABIAETCS OPHUOOpEeTEHNE 3HAHUM TO0 OCHOBAM Hpeo0pa3zoBaHus dHEP-
'Y TOIUIUBA U APYTUX HEAJIEKTPUYECKUX HCTOYHUKOB B AIEKTPUUECKYIO SHEPTHIO, U3YYEHUE TH-
MOB SJIEKTPOCTAHINH, KOHCTPYKINH OCHOBHEIX ArPETaToOB, MPOLECCOB, MPONCXOIANINX B HUX.

OCHOBHEI€ 3304491 JUCHHUILIMHEL PACKPEITHE (PU3NYECKON CYyTH MPOIECCOB, MTPOTEKAIONIUX
B OCHOBHBIX arperarax CTaHuuu (KoTiax, TypOMHAaX, SJIEKTPUYECKON YaCTH ), 4 TAKIKE IPOLECCOB

IpU APYTHX Croco0ax mpeoOpa3oBaHUs SHEPTHUH.

2. Obopyooeanue u mamepuannl

AmnmaparHeie cpencTBa: NEPEeHOCHOM HOYTOYK, TPOEKTOP, 1OCKA MATHUTHO-MapKepHasl.
Yuebuas aynuTopus IS MPOBENEHUSA yUEOHBIX 3aHATHNA, OCHAIIEHA 000pYyIOBAHUEM M

TEXHHYCCKHMH CPCACTBAMH O 6}’ JCHHA.

3. Haumenoeanue npakxmuueckux paoom
Jnsa 3a0unon (popmel 00YyUYEHUA MPEAYCMOTPEHEI CIEAYIONIME MPAKTUYECKUE PAOOTHI:
[TpakTnueckas padora Ne 1. OcHOBHEIE TEPMO IMHAMIUUECKHUE TPOLECCH], HCIIOIB3YEMBIE ITPU ITPO-
W3BOJCTBE NIEKTPUUECKON U TEMIOBOM SHEPruu. OCHOBHEIE ONIPEAECIEHUA TEPMOTUHAMUKN — 1.5
gaca; [Ipaktnueckaa padora Ne 2. TennmoBeie CXEMBI TEIUTOBEIX SJIEKTPOCTAHIMH. AHAJINA3 ITApO-
cunoBoro 1ukna Penkuna — 1,5 gaca, mpaktuuaeckas moarotoBka — 1,5 gaca; [IpakTtiueckas pa-

0ota Ned4. 'azoTypOunnele ycranoBku. Pacuer razotypOMHHBEIX yCTaHOBOK — 1,5 gaca.

Ne Temsr 13 sux mpakTH-
HaumenoBanme TeM QU CIMILINHEL, UX KpaTKoe co- | O0BeMm
ITACIIH - geCKas MOIro-
nepxaHue qaCOB
[LTHHBI TOBKA, Y4COB
4 cemecTp

IIpakTHueckas padora Ne 1. OcHOBHBIE TepMoO-
JTHHAMHYECKHe NMpolecchbl, HCMOJIb3yeMble MpH
NPOH3BOJICTBE JIEKTPHYECKOH H TEIUIOBOH
JHeprui. OCHOBHBEIE ONPENEIIEHHUA TEPMOIWHA-
MUKHU.

MN3y4unTh OCHOBHEIE MOHATHS TEPMOINHAMUKH.
IIpakTHueckas padora Ne 2. TemoBble cXeMbl
TEeILJIOBbIX YIeKTPOCTAHIIHNA. AHAIN3 NapoCHIIO-
5 BOTO 1UKJIa PEeHKHUHA.

M3yuuTs METONMKY pacdera mapameTpoB HICAJIb-
HOTI'O TEA%I;IE,I[PH—IHNH{IIECKGFG HUKIa MapoCHUIOBEIX

AOKYMEHT MO
EHEHTKHU}’IHHJHHDM};IG

Sepmmar O TPk T e CR A pabora Ned. TlaporypOunnsie
Bnaggneuy; U_]}anxcusa TqTeAHa AnexkcaHgpoBHa
VeTaHOBKH. Pacuer mapoTypOMHHBIX YCTAHOBOK.

1,5
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M3yuure MeTOOMKY pacuera napoTypOMHHBIX
yCTaAHOBOK.

IIpakTHueckass padora Ned. I'azoTypOHHHBIE
ycTaHOBKH. Pacuer ra3oTypOMHHBIX YCTAHOBOK.
N3yuuTe METOOMKY pacuera ra30TypOMHHEBIX yCTa-
HOBOK.

1,5

1,5

IIpakrnueckas pabora NeS. IlaporasoBsle
VCTAHOBKH. Pacuer mapora3oBbIX yCTAHOBOK.
N3yunTs METOAMKY pacueTa mapora3oBbIX YCTAHO-
BOK.

1,5

IIpakTHueckas pabora Ne6. BenmomorarennHoe
o0opynoBanue ycraHoBok. BcmomorarensHoe
6 00opynoBanue ycraHoBok 19C.

M3yunTs TUIIEL BCIOMOTATEIEHOTO 000PY A0BAHMUA,
npuMeHseMsIx Ha 1OC.

1,5

IpakTuyeckas padora Ne7. Iloxasarenau >¢-
(pexTHBHOCTH YycTaHOBOK. [lokazarenmn s dek-
7 TUBHOCTH yCTaHOBOK 1DC.

M3yuute OCHOBHEIE KpuTepuu S(P(PEKTUBHOCTH
ycranoBok 19C.

1,5

HUroro:

13,5

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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4. Coodeporcanie npaxkmudecKux paoom
Ipaxkmuueckasa pavooma Ne 1. Ocnosrnble mepMoounamuiecKue npoyeccol, UCnoab3ye-
Mble npu nPoOU3600Cmee INeKmpudecKol U menaoeoil 3nepeuu. Ocrosmnble onpeoeiieHus mep-

MOOUHAMUKU.

H élby H.?-}’IIHTE OCHOBHBIC IMTOHATHA TCPMOIHHAMHKIA.

Ocrnoevt meopui:

B TemnoBeIX MAMHAX MPOLECCH MEPEX01A TEIIOTH B pad0OTy U pabOTHL B TEIJIOTY OCY-
MIECTBIAIOTCA TOCPENCTBOM pabouero Tena (00BYHO ra3 WM BOAAHOU MMAp), N3MEHAIOMIETO CBOE
(pr3nIEecKoe COCTOAHNE MPU COOOMIEHNH TETUTOTEI WX IIPH CHJIOBOM HA HETO BO3JEUCTBUU.

Bemiuunel, xapakrepu3yronme (Pu3ndecKoe COCTOSTHUE TENIA, HA3EIBAIOTCS

TEPMOAMHAMHUYECKUMHA MTApAMETPaAMH COCTOSHUS TE€JA, OHU OMPEAEIAIOTCI OCHOBHBIMH
napaMeTpaMu: yACIbHEIM 00BEMOM, TABICHUEM U TEMIIEPATY PO

Jlns KaKI0ro COCTOAHUA TEJIa MapaMeTPEl MIPUHUMAIOT BIIOJHE OMPEAEIECHHBIE 3HAUCHU S,
HE 3aBUCAIIME OT MACCHI Tela M 00YyCIOBIMBAEMBIE JIMIIEL €T0 BHYTPEHHUMHU MOJIEKYJIIPHBIMH
0COOEHHOCTAMM — CKOPOCTBIO MOJIEKYJI M UX B3AUMHEBIM PACITOI0KEHHEM.

VY nensHei 00LeM - 00BEeM €eTUHHIIEI Beca, 00ORIUHO | KT BemiecTsa:

V=—M"/Ke
G

rae: V - momHeIH 00BeM Tena;

G - Bec.

Y nensHBIN BEC - BEMWYHUHA, 00paTHas yaensHOMY 00BeMy, (BeC enuHuIsl 00bema (1 ME):

}/—i—gm/vﬁ
v Vo

[ImoTHOCTE - Macca eTuHHILI 00LeMa:
m &Gy 1
V ooVe g g
Y nensHeI 00BEM, YIEMBHBIN BEC U INIOTHOCTHh B3AUMHO ONMPENEIAIOT APYT APYTA U KakK-

IBIA U3 HAZOMOHEET CAFYAHTs OTHIM W3 ITAPAMETPOB TEJIA.
SNEKTPOHHOW OLNTMCBH)

Ceprucbukar:  2C0J|ABTEHHE TAZA-7 PPEBYIBTAT BO3ICHCTBYA (VIAPOB) HA OKPYKAIONIYIO 000JI0UKY MOJIEKYT

Bnapeneuy llleGayxoea TaTeAHa AnexkcaHgpoBHa
rasa, HaXOQANMUXCA B Xa0THICCKOM HEMIPEPBIBHOM JABHKCHHH.

S e = A0 A8 37T 5 - 3 M T3
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JlaBnenue raza (mpu ero paBHOBECHOM COCTOSHHM ), IEHCTBYIOMIEE O HOPMAIH K CTEHKAM
000JI0YKH, PABHO U MMPOTUBOMOJIOHO 10 HAITPABICHUIO BHEIIHEMY JTABJICHHUIO.

TepmonmnaMuueckuM mapaMeTpoM, ONPENEIAIOMINM COCTOSHUE Ta3d, ABIACTCA HE IOJ-
HO€ JABJICHUE ra3a Ha 000JI0UKY, & YIEIBHOE, T. €. €r0 JaBICHUE B KWIOTPAMMAX,

OPUXOANIEEC HA €QUHUIY TOBEPXHOCTH: | M 1 ene.

Texmiueckas armocdepa (aT) - JaBIEHHE Ta3a, paBHOE 1 KT/cM”.

1 ar = 1 kr/em” = 10 000 kr/m*.

dusnueckas armocepa - maBaeHUE BO3AyXa HA ypOBHE MOpsa HA 45° reorpaduueckoit
[IUPOTHI, COOTBETCTBYIONIEE TABICHUIO, MMPOU3BOOAUMOMY PTYTHBIM CTOMOOM BEICOTOU 760 Mm
npu Temmneparype, pasaou 0°C.

1 ¢us. ar = 1,0333 Texn. ar = 10333 kr/m°.
CpaBHUTENEHO HEOOMBIINE OABICHUS MOTYT M3MEPATHCA BEICOTOM CTOJI0A KUAOKOCTH. |

¢u3. at = 760 mmM pr. cr. mpu 0° C.
760

] TeXH. a1 = = 735.6 MM pT. ¢T. mpu 0°C.
1.0333

Bricora BoasHOrO crosda opu 3Tux ke ycrnoBusax Oyaer B 13,595 paza Oonbiie BEICOTEI
pryTrHOTO cTox0a (pryTh B 13,595 pasa taxenee Boasl).

1 at =1 kr/em? = 736 MM. pt. ct. = 10 M BOg. CT.

B abcomoTHoM cucreme CGS (caHTHMETDP, TPAMM-MACCA, CEKYHA) 34 €AUHUIY CHITBI OPU-
HATA AJIWHA, IIONIAON - KBAAPATHEIM CAHTUMETP U AaBineHus - 1 gun/ cM>.

JlaBnenue, pagaoe 106 TUH/CM?, HA3EIBAETCS «Oap».

1 ar =1 kr/cm® = 0,981 Oap.

[Tpubopsr o n3MepeHus TaBIeHNs — MAHOMETPHI (M3MEPEHHUE TaBICHUS OOJIBIIE aTMO-
c()epHOr0 ), BAKYYMMETPEI (M3MEPEHNE TABJICHUS MEHBIIE aTMOC(EPHOr0) U DAPOMETPEI (M3ME-
penue armoc(epHoro maBaeHus). MaHOMETpPBEI MOKA3BIBAIOT M30BITOK M3MEPIEMOTO TABICHUSA
(a0COMOTHOTO Pa) HAZ aTMOC(EepHBIM (0apPOMETPHIECKUM D6 ).

Pa = Pé6 + Pm

AOcComoTHOE TAaBJIEHUE Ta3a PABHO M30BITOYHOMY JABIEHUIO (MAHOMETPUIECKOMY ), CJIO-
’KEHHOMY € 0apOMETPHUUIECKUM JABJIECHUEM.

BakyyMMeTpsl MOKa3eBatoT M30BITOK aTMOC(EPHOTO (OAPOMETPUIECKOTO) TABICHUS HAT

H3MCPACMBIM a0COJIFOTHBEIM OdBJICHH CM.

NOKYMEHT NOANUCAH Pa= Pé - Pe
ANEKTPOHHOW MOAMNUCHIO

Ceprucbmear 2C0MOS BICAYIACIPAPEIKEHIAMABICHUE Ta3a PABHO OAPOMETPUUECKOMY IABIEHUIO 0O€3 BAKY-
Bnapeneuy llleGayxoea TaTeAHa AnexkcaHgpoBHa

YMMETPHYIECKOTO (PB)

S e = A0 A8 37T 5 - 3 M T3
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Bo Bce TepmoaguHamMudeckue (popmyisl BBOAUTCA a0COIIOTHOE JABIEHUE rasa.

[Tpn n3mepenun nasineHusa B aTMOC(epax MPUMEHAIOTCA YCIOBHEIE 0003HAUEHUA: aTa—
s adCOMIOTHOTO AABJIEHHUA M ATH — 14 W30BITOUHOTO. Hanmpumep, MaHOMETP MOKA3bIBAET 5
aTv, MOJTHOE JaBJIEHME ra3a Oynmer 6 ara.

Bmisame Ha BeicoTy cTon0a prytu temneparypsl. [Ipu Bo3pacTanum teMneparypsl yBEIU-
qUBAIOTCA 00BEM, A CIIETOBATENRHO, U BEICOTA CTOI0A PTYTH, COOTBETCTBYIONIAA JAHHOMY JaBJIe-
Huto. llpyn BemMCIeHMM 1Mo mokazanuro Oapomerpa arMoC(EepHOro OaBICHUS BEICOTY CTOI0A
prytu 6apomerpa h mpuBogsar k Beicotre ho mpu 0°C:

ho =h (1 — 0,000172t).

Torma armocdepnoe nanenue (ar) mpu t°C Oyaer paBHO:
~ h, h(1-0000172%)

7356 7356

P

[TpuBenenue BricoTEl cTONOA pryTH Oapomerpa k 0°C MO)KHO TpPOBOIUTE TpadpUueCKuM
METOJOM I10 THATPAMMAM.

Temmeparypa saBageTcs Mepord HArPEeTOCTH Tel. T'ena UMEIOT O IMHAKOBYIO TEMIIEPATYPY,
€CIN MEKAY HUMH HE CYIIECTBYET TEMIO0OMEHA, T. €. €CJIM OHU HAXOAATCA MEKIY COOOU B TEN-
JTOBOM PABHOBECHH, TPH KOTOPOM OYIYyT PaBHEI CPEIHUE 3HAUEHUS KMHETHUIECKON SHEPIHUH MO-
CTYNMATEABHOTO ABIKEHUA UX MOJEKya. ECm ke Tena He HAXOAATCA B TEIIOBOM PABHOBECUN U
MEKIY HIMH UMEETCS TEII000OMEH, TO TEJIO, OTHAIONIEE TEMIOTY APYTOMY TEIy, 0Onanaer 00b-
€U TEMIEPATYPOH, OOMBIIEN KHHETUYECKON SHEPTUEN MOJIEKYII.

Taxum o0Opazom, Temmeparypa ONpenensAaeT HAMPABICHUE TEIUIOBOTO MOTOKA. Pa3HOCTE
TEMIIEPATYP TEJI ONPENEIAET MEPY UX OTKIOHEHUA OT TEIUIOBOTO PABHOBECHI.

OMIIUPUYECKAs TEMIIEPATYPA - MEPA OTKIOHEHM:A TENIA OT COCTOAHUSA TEIIIOBOTO PABHOBE-
CHsA C TAFOIIMM JIBI0M, HAXOJANIMMCA IO TABJICHUEM B OIHY (pu3nueckyro arMoc(epy.

3a eMUHUIY TEMIIEPATYPhI MIPUHAT OUH TPAayC, U3 YCIOBHUA, UTO TEMIIEPATYPE TAOMIETO
mon arMOC(epHBIM JABICHUEM JIbAa npunuceiBaercsa (°, a remmeparype, KUIIMEH moa aTMo-
cepurimM gaBmenuem Boasr — 100°.

YucnoBas BeMUUMHA TEMIIEPATYPEI TEJIA U3MEPAETCS MOCPEACTBOM TEPMOMETPOB: PTYT-
HBIX, CIUPTOBEIX U AP. /I TOUHBIX M3MEPEHUH TEMITEPATYPEI MPUMEHAIOT TA30BEIE TEPMOMETPHL.
B TexHUKE MONB3YIOTCS TAKKE TEPMOMETPAMH, TEUCTBUE KOTOPEIX OCHOBAHO HE HA CBOMCTBE pac-
IIUPEHUA TE ITPU HATPEBAHUM (TEPMOSJIEMEHTEI, TEPMOMETPEI COPOTHUBIICHUA U IIP. ).

AOcomoTHasa TeMreparypa - TEMIIEPATYpPa, MPONOPUHUOHAILHAA CPETHEN KUHETHYECKOU

JOKYMEHT MNMOANCcAH

syHeprun HOERPHATE ABM G AB ke monekyn Tena. AGCOmOTHAS TEMITEPATYPA JOIKHA TTPHHH-
Ceprudmkar: - 2C0000043E9ABBBI52205E 7BA500060000043E

SranenYare - SEATEHAE; "PABITOC Y0 Tpy COCTOSHUM TEJIa, TP KOTOPOM MPEKPATHIOCH OBI TEIIIOBOE
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OBWKEHUE €r0 MOJIEKYJI. ITa MPEAEIbHAA MUHUMAIBHAA TEMIIEPATYPA HA3BIBAECTCA A0COTIOTHEIM
HYJIEM U ABJLAETCA HAYAJIOM IS OTCUETA TEMIIEPATYP.

AOcomoTHasA TeMOEpaTypa OTCUUTEIBAETCA OT MPEAEIBEHO HU3KOM TEMIIEPATYPBI — OT a0-
COJIFOTHOTO HYJIA WU ABJIIETCSA BCETAA ITOJIOKUTEIBRHON BEIUYUHON. DMIOMPHUYECKAA TEMIIEPATypa
OTCUUTHIBAETCA OT HEKOTOPOU MPOM3BOIBHO BEIOPAHHON HAYATBHOU TEMIEPATYPEI — TEMITEPA-
TYpBI TAAHUA JIbA TOA ATMOC(EPHBIM OABICHUEM — M NMTO3TOMY MOKET OBITh, KAK MOJI0KUTEIb-
HOM, TAK U OTPULIATENEHON BEIMYMHOU. BBenenne adCOMIOTHON MIKANEI YCTPAHAET YCIOBHOCTE
IPU OII€HKE 3HAUYEHWUA TEMIEPATYPHI M HAYAIA €€ OTCUETA, HEU30EKHBIE ITPH U3MEPEHUHN TEMITE-
parypsl 0O MIKaaaM, MOCTPOEHHEIM € UCIOMB30BAHUEM (PU3UUECKUX CBOMCTB TE€X WJIM UHEBIX BE-
HI1ECTB.

AOcomoTHas TeMmeparypa Teira MOXKET OBITh M3MEPEHA MOCPENCTBOM Ta30BOT0 TEPMO-
meTpa. Ha ocHoBanuu 3akona I'en-JIroccaka MOkKHO IMOKa3aTh, YTO MNOCTOAHHAA TOYKA UICAITBHOIO
razoBOr0 TEPMOMETPA, ABJIAIONIAACT HAYAIOM OTCUETA TeMIeparyp, Jexur Ha 273,16 °C nuxe
HyJIsA cTorpanycHou mkanel. lllkama BOmOpogHOTO TEPMOMETPA Ja€T HE3HAUUTEILHOE OTKJIOHE-
HHUE OT HIKAIBl UACATRHOTO ra3za. Mexmy adcomorHon temmneparypou tena (1°K wm T°adc) u
TeMIIepaTy poit SMmapudeckoil (t°C) uMeeTcst 3aBUCUMOCTb:

T=t+273,16.

Ha ocHOBaHMM BTOPOT0 3aKOHA TEPMOJUHAMUKH BBOIUTCS TAK HA3BIBAEMAs TEPMOIMHA-
MUYECKAA TEMIIEPATYPA, TOKIECTBEHHAA C A0COIIOTHON TEMITEPATYPOH

[Tap - peansHEIN ra3 cO CPABHUTEILHO BBICOKOM KPUTHYECKON TEMIIEPATYPOH, & TAKKE
OM3KMI K COCTOSHUIO HACBIMIEHUA. 34 PEATBHBIMA Ta3aMi ¢ HU3KUMH KPUTHYECKUMH TEMIIEPa-
TypaMu COXPAHAETCA HA3BAHUE TA30B BIUIOTH JO COCTOSHUSA HACHIMIECHU .

[TapooOpazoBanue - mponecc nepexoaa KUAKOCTU B Iap.

Hcnapenne - mapooOpazoBanue, NpoMCXOIAIIEE TOMBKO C MMOBEPXHOCTH KUAKOCTH U MIPH
mo00i Temneparype. UHTEHCUBHOCTE MCTAPEHUA 3aBUCHT OT MPUPOIBI KHUIKOCTH U TEeMIIepa-
Typsl. [Ipn ncnmapenumn noHmkaeTcs remmeparypa *uIK0oCTH, U3 HEE BEUIETAIOT MOJIEKYIEL, 00ma-
JAONIME CPABHUTEIBHO OOJIBIINMHI CKOPOCTAMH, BCIEACTBUE YETO U YMEHBIIAETCS CPEAHAA CKO-
POCTE ABUKEHUSA OCTABIINXCA B HEM MOJEKyJ1. UcnmapeHne suaKoCTH MOKET OBITh MTOJHEIM, €CITH
HaJ KUIKOCTBI0 HAXOIUTCI HEOTPAHWUYEHHOE MPOCTPAHCTBO.

Kumnenne — 00pazoBanue my3sIPeKOB NApa y CTEHOK COCYa U BHYTPH kuAKoCTH. [Ipu co-
0OIIEHN Y KUIKOCTH TEIUIOTH! YBEIMYHUBAIOTCA €€ TEMIIEPATyPa U MHTEHCUBHOCTE UCITAPEHUA.

[Tpu HExkOTOPOM BOOMHE OTIPEAEIEHHON TEMIIEPATYPE, 3aBUCATIEN OT MPHUPOIEI KHUIKOCTH

W TaBITCHHH B ER AObIM,@HA HAXO0TUTCS, HACTYTIAET MApOo0OpazOBaHHE BO BCEHT €€ Macce.

Ceptudmkar: 2C0000043E9ABBBI52205E7BAS00060000043E _
Branenew: ety QBNCHGALIMSA = HPOIIECC IIPEBPALLICHNA [TaPa B KUAKOCTh, OCYIIECTBIAIONIUICA IIPHA OTHA-

TUU OT HETO TEMJIA U ABJIIIOMIUHUCA TPOLECCOM, 00paTHEIM MAPO00PA30BAHUIO.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Kongencar - ’kuakocTs, 00pasyroniasaca npu KOHACHCAIMHY ITapa B TAPOCUIOBEIX YCTAHOB-
Kax.

Bo3ronka, mim cyOommanus - mpouecc nepexo1a BENECTBA U3 TBEPIOTO COCTOAHU A HEITO-
cpencTBeHHO B map. [lecyOmumarus - mponecc, o0parHeii mponeccy cyonmumanuu, T. €. mponecce
mepexoaa mapa HEMOCPEACTBEHHO B TBEPAOE COCTOSHHUE.

Hacreimiennsiii map - nap, HAXOAANIMKUCA B PABHOBECHOM COCTOSHUHU € KUJIKOCTBIO, U3 KO-
TOPOH OH 00pa3zyercsa. HaceImeHHE nap UMEET TEMIIEPATYPY, ABIIONIYIOCA (DYHKIIUEH €T0 1aB-
JIEHH, PABHOTO JABJIEHHUIO CPENBI, B KOTOPOH MPOUCXOOUT MPoLecC KuneHus. [Ipu yBemaennu
00BEMA HACBINIEHHOT 0 ITAapa HPU IMTOCTOSHHON TEMIEPATYPE MPOUCXOIUT ITEPEXO T HEKOTOPOTO KO-
JTAYECTBA XUIKOCTHU B Iap, IPH YMEHBIIEHNUN K€ 00BEMA IIPHU MOCTOAHHON TEMIIEPATYpPE — Me-
pexon mapa B JKMIKOCTb, HO KaK B IIEPBOM, TAK M BO BTOPOM CJIydasx OABJIECHHUE MMAPaA OCTAECTCA
TOCTOTHHBIM.

Cyx0U HACBIIEHHBIN MMAP MOAYYAETCA MPU UCHAPEHNUH BCEH KUAKOCTU. O0BEM U TEMIE-
parypa cyxoro napa ABiaAroTCA (PyHKIIMAMH qaBiaeHusA. COCTOAHUE CYXOT0 Iapa ONpPenensaeTcs O1-
HUM OApaMETPOM (JIABIEHUEM UJIA TEMIIEPATYPOH).

BaHBII HACBIIIIEHHBIN DAP MOJIYYaeTCs MPU HEMOTHOM UCITAPEHNUN JKUIKOCTH, ABIIAETCS
CMECBIO IMapa ¢ MEIbYAUIIMMM KAMEIbKAMH JKUIKOCTH, PACIPOCTPAHEHHEIMU PABHOMEPHO BO
BCEH €r0 MACCEe U HAXOIAIMMUCS B HEM BO B3BEILIEHHOM COCTOSHUH.

Crenenp CyXOCTH - BECOBAA OOJIA Mapa BO BJIAKHOM mape (00o3Hauaercsa x). CreneHs
BJIAJKHOCTH - BECOBAA OOJIA KUAKOCTH (0003Ha9aerca y). y =1-x Jlna cyxoro napa x=1, a 11 BOIBI
x=0. B oporecce mapooOpa3oBaHusA CTEMEHb CyXOCTH Hapa MOCTENEHHO YBETMUUBAETCA OT HYIA
00 enuHuIpl. COCTOAHNE BIAKHOTO Mapa ONPENEIAeTCs ABYMs IMapaMeTpaMu, (IABJICHHUEM WM
TEMIIEPATY PO U CTEHNEHEIO CYXOCTH).

[leperpersni nap - map, remmneparypa KOTOPOTO BBIIIE TEMIIEPATYPHI HACBIIIEHHOTO mapa
TOTO K€ IaBJIEHUA. | eMieparypa neperperoro napa 3aBuCcHT OT JaBIECHUA U 00BeMa.

Crenens neperpesa - pa3HOCTh MEKIY TEMITEPATY PO MIEPETPETOTO MAPa U TEMIEPATYPOM
HACBINIEHHOT O TTapa TOTrO € JaBICHU .

Tak xak ymensHBIN 00BEM HmEPErpeToro napa OOJNbIIE yIEAEHOTO 00BEMA, HACBIIIIEHHOTO
mapa TOro K€ JaBJIECHHUA, TO B €AUHUIIE 00BEMA, MEPETPETOTO Mapa COAEPIKATCA MEHBIIEE YUCIIO
MOJIEKYJI, UM B €IMHUIIE 00OBEMA HACHINLIEHHOTO napa. Beaeacreue 3Toro neperpersii nap saBiis-
€TCS HE HACBINIEHHEIM U 00J1aTAeT MEHBIIEN TIIOTHOCTBIO, YEM COOTBETCTBYIOIINM HACKIIEHHBIH
map.

r&ﬁﬁmﬂﬂmﬂ@ CBOUM (PU3MYECKUM CBOMCTBAM OJM3KH K ra3zaM U TEM B OOIbIIEH

Ceptudmkar: 2C0000043ESABBB952205E7TBAS00060000043E
BnanendICPQyHEAL B BHUG CAEHEHE X [ICPCTPCBA. Cocrogaue NEPETPCTOTO IMapd, TdK KC KdK U rd3d, OIIpcC-

NEIAETCA ABYMs JTF0OBIMU HE3ABUCUMEIMH IMAPAMETPAMH (JABIEHUEM U TEMIEPATYPOH).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ha puc. 6.1 npexacraBiaeHsl KpUBBIE, KOTOPHIE YCTAHABINBAIOT A/ HEKOTOPBIX BEMIECTB
3aBUCHUMOCTEL MEXKIY NABICHUEM M TEMIIEpATypou KuneHud. [IpuBenennas nuarpamma, mocTpo-
€HHAs 10 SKCIEPUMEHTATBHEIM JAHHBIM, IIOKA3BIBAET, YTO TEMIIEPATY Pl KUIIEHUS PA3JIMIHBIX BE-

meCTB IMPpH OJHOM H TOM K€ OJABJICHHH 3HAYHUTCIBHO OTJIHYAOTCA APYT OT ApyTd.

s o o
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Pucynok 6.1 — KpuBeie 3aBUCHMOCTH MEK Y JABIEHUEM U TEMIIEPATY POH KUIIEHUA

OHTAIBIMNSA (TEIUIOCOAEPKAHUE) - (PYHKIMSA COCTOAHUS TEIA, ONMPENEIAEMOTO HE3ABUCH-
MBIMH ODapaMeTpamMu p v | - paBHA BHYTPEHHEN SHEPr UM TENA, CI0KEHHOM ¢ padoToH, HE0OX0a1-
MOU IJI1 BBOIA PaCCMaTPHUBAEMOr0 T€Ia C 00bEMOM V B OKPY/KAIOIIYI0 €0 BHELIHIOK CPENy, UME-

IONIYI0 JABICHUE P U HAXOMANIYIOCA C TEJIOM B PABHOBECHOM COCTOAHUHN
[ =ut+Apv
[TorentmansHas sHEprus gaBaeHUA CPEILI - padoTa, OTHaBaeMas cpene. JHTATBIHI S SBIISA-

€TCs CYMMOHW BHYTPEHHEU SHEPTUH TEJIA U MOTEHUMAITEHON SHEPTUM JTABJACHUSA CPEJIEL.

DHTPOMHUA - (PYHKIMA COCTOSHUSA TEIA, MPUHUMAIOMIA [T KA I0T0 €T0 COCTOAHUA OMpe-

nereHHoe 3HaueHue. /i 00paruMeIX [IUKIOB CIIPABENINBO:

T.€. HOOBIHTETPAIBHOE BEIPAKEHUE NPEACTABIIET COO0M (PYHKIMIO COCTOAHUS TEIIA.

=0

ODHTpOIMA Ui | KT raza — S, U3MEpAETC B KKA/Kr-rpai. | npon3BOIBHOTO KOTUUECTBA

raza surpomusd - S = GS, rae G — BecC rasa, Kr.

{I'S':E'E H -‘.‘fS:'_—;dQ

-
OOKYMEHT NOANMWMCAH T T
3NEKTPOHHOW NOONMCLIO

. ar:  2( 4 :“['Zﬁmr "('ﬁifi E’r:': §= ?1 {U"' T]; § == :PI(FI T;I'I

LIeD3yxoBd iTeHHE Ad1eKCaHO OB

rae p, v, I — He3aBUCHUMBIE NAPAMETPEI, OMPEAENAIONINE COCTOSIHUE TENA.

i 1 [ I ] 1
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CBOHCTBO SHTPOIMHUHU COCTOUT B TOM, YTO U3MCHCHHWA BCIIMYWUH COCTOAHKA TCJIAd B IIPOIIECCE
HC 3daBHCAT OT €T0 XApPaKTCpPd H IOJHOCTBEIO OIIPCACIIATOTCA Kpﬂﬁl—l'[{hfﬂ{ COCTOAHHUAMH TCJIA B ITPO-

MECCC U U3MCHCHHMA 3THX BCIIMYHMH B ITHKJIAX PABHBI HYJIHO.

Bonpocwt u 3aoanusn

1. Yro Takoe yaeasHs 00BEM, YOETBHBIN BEC, IIOTHOCTE !

2. Yemy paena temneparypa B °K 0°C?

3. JlaiiTe onpeneneHnusa SHTPOITUH, YHTAIIbITHH.

4. JlaniTe onpeneneHua WJIM OMUIINTE MPOIECC:

nmapa, napooOpa3zoBaHns, UCIIAPEHNA, KUIIEHUA, KOHOEHCAIUN, BO3TOHKH, IeCyOmmanmy,
HACBINIEHHOT 0 Tapa, CyXOro HACBIMIEHHOTO IMapa, BIAKHOTO HACBINIEHHOTO Iapa, MEPETPETOTO
mapa.

5. B uemM coCTOUT pazmiune MEKAY SMOIUPUIECKOU U a0COMOTHOM TEMITEPATY PaMH !

6. Kakumu npubopamMu m3MepAIOTCSA TEMOEPATYPA U JABJIEHHUE?

7. B ueM COCTOMT pazmuue MEKAY (PU3mdecKor U TEXHUUECKON arMocdepamu’?

8. Kak cBsi3aHsl MexIay COOOM CTEMEHb BIAKHOCTH M CTENEHL CYXOCTH mmapa’

3adanue
3amaua. OnopenenuTs JABIECHUE MPH 3aJAHHOM TEMIIEPATYPE KUIIEHUA ISl PA3TTUUHBIX BE-
n1ecTB, cornmacuo tabdmn. 1.1, u puc. 6.1. (Heobxomumo onmpenenuts naBneHme B MM. PT. CT., U30BI-

g g
TOUHOE IABJICHUE B aTH, U AaBiaeHue B kr/cM-, ecnu 1 ¢pus. at =1,0333 kr/cm =760 MM. pT. CT.)
J1aHHEIe 1714 oNpeaeeHHA JaBIeHHS

Ne BapHaHTa g BemecTtBO Neo BapuaHTa a— BemecTtBO
1 -90 CO, 16 210 H-0O
2 -80 CO, 17 230 H-0O
3 -70 CO, 18 250 H-0O
4 -50 CO, 19 270 H-0
5 -30 CO, 20 280 H-0O
6 -10 CO, 21 370 Hg
7 0 CO, 22 390 Hg
8 10 CO5 23 410 Hg
9 20 CO, 24 43 Hg
10 30 CO, 25 450 Hg
11 110 H-,O 26 470 Hg
12 130 H->O 27 490 Hg
13 150 H-,0O 28 510 Hg
14 170 H-,O 29 530 Hg
15 190 H-,0O 30 550 Hg

OOKYMEHT NMoanncAaH
ANEKTPOHHOM NOONMUCEID

IDHKAT Z2C0000043E9ABBBA52205E/BASO0060000043E

UWieniyxoBd iTeHHE AdIeKCaHODOBHS
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IIpaxkmuueckaa paooma Ne 2. Tennioevle cxemMbl meni06vlx 31eKmpocmanyii. Ananus

napocuioeozo yuxkna Peukuna.

Ienw: 3yunTh METOIMKY pacdera napamMeTpoB HACATHBHOI O TEPMOIMHAMHUYE CKOT 0 IIMKJIA

MapOoCHJIOBEIX YCTAHOBOK.

Ocnoevl meopui:

[lukn Penkuna ¢ meperpeBoM mapa ABIAECTCA OCHOBHBIM IIMKJIOM HAPOCHIOBEIX YCTAHO-
BOK, IPUMEHAEMBIX B COBPEMEHHOM TEILIOOHEPreTUKE. B KauecTBe pabodero rena uCnoab3yercs
BOaAHOU nap. [TapocunoBeie yCTaHOBKHM OOBIYHO COCTOAT M3 MAPOBBIX KOTJIOB (IIAPOTEHEPATOPOB)
Y MAPOBBIX ABUTATENIEH (MAPOBBIX MAIIWH WIH MAPOBEIX TYPOUH) A1 NapOXOO0B, MAPOBO30B, Ma-
POBBIX ABTOMOOUIIEN WITH AIEKTPUUECKUX TEHEPATOPOB (TEIIOBBIX U ATOMHEIX 3JIEKTPOCTAHIIHI ).

N3BecTHO, uTO OOMIBIIAA YACTE MUPOBEIX SHEPTETHUECKUX PECYPCOB HAMPABJIAETCS HA BEI-
paboOTKy SJIEKTPOIHEPTHH U padOTy TpaHCIOPTA, TAE OECUNCIEHHOE KOJINIECTBO TEMIJIOBEIX Mpe-
oOpazoBarenel SHEPruu, TPEBPANIAIOT UX B MMOJIE3HYIO padoTy. D pexkTuBHOCTE mpeoOpaszoBare-
JI€H SHEPTUM, K KOTOPBIM OTHOCATCS JBUTATEIM BHYTPEHHETO CTOPAaHUA, ra30TypOMHHEBIE, TAPO-
TypOHMHHBIE U IPYTHE YHEPTETUUYECKNE yCTAHOBKH, CTOCOOHA CHI3UTH HE TOMBKO SKOHOMUYECKHUE,
HO U SKOJIOTHYECKHUE MPOOIEMEl, 4TO 3aCTABISAET MOCTOSHHO COBEPIIEHCTBOBATH MX KOHCTPYK-
LHIO.

[{ukn Penkuna - TeopeTudeckuil TEPMOIMHAMUYECKAN UK OAPOBOW MAIIWHEI, COCTOS-
1M U3 YETBIPEX OCHOBHBIN OMEPAIIHI:

|- ucrmapenus KUIKOCTH MMPHU BEICOKOM JaBIEHHH;

2- pacmmpeHnus mapa;

3- KOHAEH AU napa;

4- yBeMUEHUS OABJIECHUS JKUAKOCTH 10 HAYAIBHOT O 3HAYEHU.

Ha puc. 8.1. npencraBiena TeXHOIOTHIECKAS CXE€MA MAPOCHUIOBOU YCTAHOBKH I ITPOU3-
BOJCTBA 3JIEKTPOSHEPTrHU.

[Tap OGonpIOro MAaBIEHUSA U TEMIEPATYPHI MOOAETCS B COIUIOBBIE ANMAPATEI TYPOUHEL, TI€
MPOUCXOAUT OPEBPANICHUE MOTEHIMUAIRHON SHEPrUU Mapa B KUHETUUECKYIO SHEPTHIO MOTOKA
napa (CKOpOCTh MOTOKA — CBEPX3BYKOBAs ). KuHeTnueckas SHEPrus CBEPX3BYKOBOIO ITOTOKA IIpe-
BPANIAETCs HA JOMATKaxX TYPOMHEI B KHHETHUECKYIO SHEPIrUI0 BPAILIEHN KOIeca TypOUHEI U B pa-
00Ty MPOM3BOACTBA JIEKTPOIHEPTUMH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Tocne TypOuMHEI map HampaBIAETCA B KOHAEHCATOP. JTO OOBIYHBIN TEMI0O0OMEHHUK,
BHYTPH TPYO HNPOXOOUT OXJIAXKIAIONIAA BOOA, CHAPYIKU — BOOAHOU HAp, KOTOPBIM KOHIECHCUPY-
€TCsA, BOJA CTAHOBUTCA JKUIAKON M IMTOCTYMAET B MMTATEILHBIN HACOC, TJI€ MPOUCXOIUT YBEITUIECHUE
OABJICHUS 10 HOMUHAILHOU (ITPOEKTHOM) BEIMYUHBEL.

Jlanee Boma ¢ BEICOKHUM JTABIEHUEM HAMIPABIIIETCA B KOTENIBHEIN arperat. B stom arperare
BOJA CHAYAJIA HATPEBACTCA OO TEMIEPATYPBI KUIIEHU OT IBIMOBBIX Ta30B M3 TOIKH KOTJIA, 3aTEM
MOCTYNAET B KUIIATWIBHEBIE TPYOBL, I1€ MPOUCXOAUT (pa30BOE IIPEBPANIEHNAE BIUIOTH 10 COCTOSHUA
CYyXOr0 HACHIIEHHOTO mapa.

CyxXO0U HACHIIIEHHBIN [TAP UAET B MAPONEPETPEBATENE, 000TPEBAEMBIN TOMOYHBIMHU JTBIMO-
BEIMM Trazamu u3 Tonku. l{ukm obopora pabouero rema moBTOpAETCAa. ITOT UK NMAPOCUIOBOU

yCTAHOBKHU MIPEIIOKUI HEMEIKINH NHkeHep PeHKuH.

Pucynok 8.1 — Cxema mapocunoBoM yCTaHOBKH, paboTaronien mo nukiy Penkuna

Brnaxneii HaceimieHHsId nap ¢ napamerpamu Pl, tsl, Xk (Touka 5 puc. 8.2), monydueHHBIN
B nmapoBoMm kotne [IK mocrymaer B maponeperpesarens 111, roe mpu noctossHHOM naBneHnn CHa-
gana moacymmBaercsa ot Xk no X=1 (mpomecc 5-a”°), a 3arem neperpesaercs ot tsl mo tl (mpomecc
a”’-1). Ileperpereit map nmocne naponeperpesarens [1I1 nogaerca B TypOuny T n annabarno pac-
IIUPAETCS B HEM OT COCTOSHUSA 1 0 cocTossHuA 2. Bnaxubiil map HU3Kkoro nasneHus P2 (Touka 2)
nocie TyYpOUHEI HAMMPABIAETCA B KOHAEHCATOP K, rae OT Hero mpu nOCTOAHHBIX AaBiaeHUU P2 u

TEMIIEpATyPe tS2 ¢ MOMOMIBIO OXJIAKJAONIEH BOALI OTBOOUTCA TEIUIOTA (2 (mporecc 2-3).

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

CeptudmMKa Z2C0000043E9ABBBS952205ET7TBAS00060000043E

Bnageney, LUleD3ayxoBa |aTeAHa ANeKkcaHapoBHa

Neinct

BATE

o « 1 b 1 il Ll Ll - (=] y
fed: c 19.08. 202 19.08. 2023
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Pucynok 8.2 — PV u TS-guarpammer nukna Penkuna

[Tpouecc konnencamu B nukine PeHknHa T10BOOUTCA OO0 KOHIA, T.€. 10 MOJIYYE€HUA HACHI-
MIEHHOM KUAKOCTU IPHU NOCTOSHHOM aasieHuu P2 (touka 3). JKupkocts mocrymaer B Hacoc H,
rae annadaTHo ckuMaeTca 10 BEICOKOTO naBnenus Pl (mpouecc 3-4) u momaercs B mapoBOU KOTE
[IK, roe BHawane BOJa HArpeBaeTcs OO0 TEMIEpAaTypsl HACkIMIeHUs tsl (mpouecc 4-a’), a 3arem
UJET NpOoLece mapooodpa3oBaHus (mpouecc a’-J).

Teopernueckas padora cxarua L Boger B Hacoce H (a’43a’) ouens mana (BOJa MPakTH-
YECKW HECIKUMAEMA, BCA 3aTpayuBacMas padboTa B HACOCE UIET HA MPOTATKUBAHUE BOIBI, Y/IEITh-
HEBEIM 00BEM BOJBI HEBEIMK, ITOATOMY padoTta nporankuBanus (P1-P2)V mama).

[Tponiecc 3-4 B Hacoce BEIPOKAAETCA B TOUKY, €CIIM NPEHEOPEUs HUYTOKHO MAJIBIM ITOBEI-
[IIEHUEM TEMITEPATYPEI PU anuadaTtHoM cikatuu Boasl 0T P2 no Pl, r.e. Touka 4 (HeHaceimieHHas
KUOKOCTE maBiaeHus Pl) coBmagaer ¢ Toukoi 3 (HACKIIIEHHAA XUAKOCTE AaBiaeHus P2).

[Tocne Hacoca HEeHACHINIEHHAA KUIKOCTE (TOYKA 4) HATPEBAETCA 10 TEMIIEPATYPHI HACKI-
mienusd ts] (Touka a’), coorBercrByronien nasaeHuro B kotie Pl. Tenmora ql mogBoaurcs B mapo-
Bou kotie [IK (mpouecc 4-5) u maponeperpesarene 111 (mpouece 5-1) — mmomiaas c4a’a”lfc, ko-
TOpAs BKJIIOYAET B Ce0s

— TEIUTOTY MOJI0TPeBa BOAKI B KoTe (c4a’dc) — mporece 4-a’,

— TemtoTy mapooOpazoBanms B koTie (da’Scd) — mporece a’-5,

— MOACYIIKY ITapa B maponeperpesarene (c5a’’rc) — opouece 5-a”,

— neperpes mapa B maponeperpesarene (ka” 1tk) — mponecc a”-1.

[Tonesnasa pabora nukma npeacrasiaer co00M pa3HOCTs padOT TypOMHEI U HACOCA

Lu=Lr-Lu=ql —qg2
1, ﬁmﬂiﬂé@ﬂﬂhm 12341 nwa guarpamme PV u maomianero 1234a’a”l wa oua-

N e ACANNNNAIEGABRDGEATINEETE A EACOENONMA 2
Ceprwdukar: 2C0000043E9ABEB952205E7/BAS00060000043E

E.-m,-u;:-IPﬂW%Ir. s TaTebAHa AnekcaHapoBHa

- = - O YT e 4 (=] ] -]
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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B hs-guarpamme (puc. 5.3) mpoueccsl moaBoaa U OTBOAA TEIUIOTEI ONPENEIAIOTCA KaK pas3-

HOCTEL YHTAJILITHH:

Ql =hl —h4,
Q2 =h2 —h3,
Li=hl —h4 -h2 + h3 =hl —h2, T.x. h3 = hd.

Paznocts sutanemiii (hl —h2) onpenenser yaemsuyio padoty mapa B TypOMHE U HA3kIBA-

CTCA pacCIIoyaracMbIM TCIIOITOITATAHH CM.

CepTudukar:

h
1 Pl +
TTT B
I
a
4
QL"':&K 5
= | k A% M P,
- ’
_'* Ny 3 2 X=
| )\
_cC X
-y 2 LT
vy
1yl 4
3
x={ S
———

Pucynok 8.3 — h-s nnarpamma nukna Penknna

Tepvumaeckuit k.1m.4. inkiia PeHknHa ¢ meperpersiM napom

_ L

. h - h, )

L= —— =
hy-h, q

I1

Bonpocwt u 3aoanun

KYMEHT NOOANWCAH
lcanﬁ)am@:ﬂrpﬁmmmme COCTOAHHA BOABI UCHOIB3YIOTCA B YCTAHOBKAX, pa
2C0000043E9ABEBO952205E7BAS00060000043E

Bnaper |lI.lI/IKJ]§‘;-'£ﬂ]:HﬁH}IﬂEa AnexcaHaposHa

Nencteutenexd: ¢ 19.08.2022 no 19.08.2023
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Nt A
Bnapengy

2. Kakue TepMOaMHAMMYECKHE MPOIECCH MOCIEAOBATENLHO MPOUCXOOAT B YCTAHOBKAX,

paboraronx o nukny Penknna?

3. Yo u3 cebds npeacTaBiIsAOT NOTPAHUYHEIE KPUBBIE BOABI U mapa?

4. KakoBbl 0c00eHHOCTH a1nadaTHOTO pacIMPEHNs mapa B mapoBou TypOuHe?

5. KakoBeI 0COOEHHOCTH anua0aTHOrO CKAaTHA BOOKI B HAcoce?

6. M3 kakux yCnoBUN ONPEAEIACTCA TEPMUYECKHUN K.I1.1. [{HKiIa Penkuna?

7. Y10 u3 ceds npeacTaBisieT CTENEHb CyX0CTH napa’?

8. JlnAd kakux 1EIEN CIOYKUT KOHIEHCATOP B YCTAHOBKAX, padoraroninx mno nukity Pen-

KHHA"!

9. Ilpn kaknx yCIOBUAX MPOUCXOIUT MPOIECC KOHAEHCALMU ITapa B KOHAEHcaTope?

3aoanue:

JlaBnenue mapa B kotne u naponeperpesarene Pl, remmeparypa neperperoro mapa tl, nas-

neHue mapa B kougencarope P2 u crenmens CyxoCTu mapa Ha Beixozae u3 korna Xk. Heodxonumo

paccuurarh HMKJI PEHKMHA MapoCHIOBOU YCTAHOBKH.

P ts Ts h’ h™”
Pl
P2
Pxp
Ne P1, MIla P2, k[la T1, °C Xk
| 1.0 20 380 0,90
2 1,2 18 390 0,91
3 1.4 16 400 0,92
4 1.5 14 410 0,93
5 1.6 12 420 0,94
6 1.8 10 430 0,95
7 2.0 8 440 0,96
8 2.2 6 450 0,97
9 2.4 20 380 0,98
10 2.5 18 390 0,97
11 2.6 16 400 0,96
12 2.8 14 410 0,95
13 3.0 12 420 0,94
14 1.0 10 430 0,93
15 1.2 8 440 0,92
16 1.4 6 450 0.91
17 1.5 20 380 0,90
] 8 J'If".ll-("‘-."MFI-IT f—lﬂﬂ HMH 18 390 0,91
] 9 EJ'IEI"-'.TF’DHHDH I_IDJ:T]Lg}'bI{J 16 400 0’92
20 b o poe e 14 410 0,93

P
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Hpaxkmuueckas paooma Ne3. Ilapomypounnwie ycmanoexku. Pacuem napomypournnsix

YCHLAH 060K.

I ens: I3yunts METOAMKY pacuera mapoTypOMHHBIX yCTAHOBOK.

Ocrnoevt meopuu:

Ha coBpeMEHHBIX TEIUIOBBIX WIEKTPOCTAHIMAX OONBIION MOMIHOCTH MPEBPANICHUE TETI-
JIOTEI B padOTy MMPOUCXOINAT B IUKJIAX, UCITOIB3YIOMIMX B KAYECTBE OCHOBHOTO Paboyero tena Bo-
OAHOM map, MPOU3BOJAUMEIN MAPOBBIMU KOTJIAMH, B TOTIKAX KOTOPBIX CIKUTAETCA OPTAHUUECKOE
TOIUTUBO: YrOJIb, MA3yT, Ta3 u ap. (puc. 1.1).

[To mpouCX0KOEHUIO TOIUTMBA MOKHO PA3JeIUTh HA €CTECTBEHHBIE, TOOBITHIE B MPUPOI-
HEIX YCIIOBUSX, U UCKYCCTBEHHBIE, TTOIYICHHBIE B UTOTE EPepadboTKN MpUpoaHoTo TotumBa. [To
cpepe moTpebnenus TOMIMBA MOAPA3AEIAIOTCS HA YHEPrETHYECKHE, UCTTOIB3YEMBIEC TTPH CIKUTA-
HUU I BEIPAOOTKY SIEKTPOIHEPIUH U TEIUIOTEL, ¥ TEXHOJIOTHIECKUE, KOTOPEIE UAYT HA Iepepa-

OOTKY 115 TOTYdEeHU ST HEOOXO0 JUMBIX PO MBIILIEHHBIX TTPOIYKTOB.

JHeprernvecKoe
OPraHHYEeCKOC TOILTHEBO
I Y 1
—| Isepnroe ‘ AngKRoe laloodpainoe
—)l KamennErii yron: ‘ > Mazyr [pupopusIii ras
—)l byprri yromx ‘ N Bogoyromsnas cycrnensus HcxyccTBeHHEIE T'a3El
(BYC)
—)l I'oprogse cIanIlL] \
L) KommosuTable JloMeHHETT Ta3
o )

KokcoswIz Tas |(—

Pucynok 1.1 — Buaer oprannueckoro Tormimea

Tepmomumuamugecknii MK MPeodpa30BaHud TEIUIOTH B pabOTy C MOMOMIBEI0 BOISHOTO
mapa mpe oKW MOTJIAHICKUHY HHKEHEP U pu3uk YuineaMm Penknn B cepequne XIX Beka.

[Tpeeweiimamrennosas cxema KOC, pabdoraromeit mo nukny Penkuna, mokaszana Ha puc.
ANEKTPOHHOW MOAMUCHIO

':IC:J-I.-‘-'.T:.]_{i]'Z* 2C0000043E9ABBB952205ET7TBAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[E}ﬂempnrﬂnepamp:
— /,
@Epnnﬂpﬂrpﬂmcng
Typbrna

Konaencarop

Pucynok 1.2 — TOC, paboraromasa mo nukny Penkuna:

a —rernnoBasa cxema KOC; 0 — ki Penkuna B T,S — qnarpamme

B mapoBOM KOTIIE TEIIOTA CTOPAHUSA TOILIMBA MEPETAETCA BOIE, KOTOPAs IMIPEBPANIAETCS B
nap (n3o0apa 3-4-5). [leperpersni nap (u300apa 5-1) mocrynaer B TypOUHY, 1€ MPOUCXOOUT IIpE-
00pa30BaHNE TEIUIOTEI B MEXAHUYECKYI0 padoTy (ammadara 1-2 — TeopeTnueckui mpouecc pac-
IIUPEHUA TTapa B TYPOMHE C COBEPIIEHHEM MOAE3HON padoTHL, |-21 — NENCTBUTEIBHBIN MPOIIECC
pacmuMpeHus mapa ¢ yueToMm nmoTeps). B smexkrporeneparope mexanndeckas padora mpeodpasy-
€TCA B DJIEKTPUUECKYIO sHepruro. OTpadboTaHHbINd map nocie Ty POMHEI MOCTYIAET B KOHIEHCATOP,
rae OTHAET TEIUIOTY OXJIAKTAIOMIEH BOJE U KOHAECHCUPYETCA (M300apHO-U30TEPMUIECKHAN TTPO-
necc 2-21). [lonyuenHeni KOHAEHCAT HACOCOM HATHETAETCS B MAPOBOM KoTen (annabara 21-3), 3a-
MBIKAs TAKUM 00pa3zoM LUK

Tepmmaeckut KI1J] mukna Penkuna:

- Qm:mﬂ _QDTE _LT_LH _ (hl_hQ)_(hS_hZ')
by — Iy

Ny
Qm:] 1B QI[G,II;E

rae: Qunom — TEILIOTA, MOABEACHHAS K pad0OUeMy TENTY B IIUKIIE;

Qo — TEIUTOTA, OTBEAEHHAA OT padouero rena;

L:— pabora pacmuupenus mapa B TypOMHE;

Hr — pabora, 3aTpaueHnas Ha c:kaTtue BOJEI B HACOCE;

hi, h2, h3 — saTanmemm pabogero Tena B COOTBETCTBYOMIMX TOYKAX 1ukia (puc. 1.2).

B mapoBoAsAHOM KOHTYpPE BO3HUKAIOT HAMOOIBIINE YHEPrETUIECKHUE TTOTEPH, & UMEHHO B
KOHIEHCATOpE, Tae 0TpaboTaBIInM Imap, COAEPKANIAN enie 00IbI10€ KOMMYECTBO TEMIOTHL, OTOAET

CC IMPKYIAL OHHOU BOTIE. Tennora ¢ nUPKYIAITMOHHON BOAOM YHOCHUTCS B BOTOEMEL, T. €. TEPA-

MEHT MOAMNM
dﬂI:HTPDHHDF NOANVCHIO KTI

oo, STCA, ITH ITOTEPI B, OCHOBHOM 1 onrpenessttor KI1/] anexrpocranimiz, a COOTBETCTBEHHO M 3KOHO-

E|]|_'-.k Leb3ayxoBa ITbAHA AneKkcaHapoBHa

MHYHOCTE. I[JIH MOBEIIICHMS SKOHOMUYHOCTH PAOOTEI MAPOTYPOMHHEIX YCTAHOBOK IIPHMEHSIOT:

- = - « 'l L F [=] ]
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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° MOBBINIEHUE HAYAIBHEIX NAPAMETPOB Iapa (IABJICHUE U TEMIIEPATYPA);

° NOHKEHUE JABICHUA B KOHIEHCATOPE;

o IPOMEKYTOUHBIA IEPETPEB MAPA;

° pETEHEPATUBHEIN MOJAOTPEB OCHOBHOTO KOHIEHCATA MEPET KOTIOM;
° TEMIO(PUKALHIO.

HccnenoBannsa mokasaim, 9TO MOBBIIIIEHUE HAYAIBHBIX MAPAMETPOB Mapa U (WM ) CHHUKE-
HHUE KOHEYHOTO NABJIECHUA B KOHIEHCATOPE YBEIMYUBAIOT pad0OTOCHOCOOHOCTE mapa u, Kak Cien-
crBue, tepmuaeckuid KIIJ[ nmukna. [ToBeimenne mapaMeTpoB OrpaHUUMBAETCA TPOYHOCTHEIMUA U
TEXHOJOTHYECKUMH CBOMCTBAMHM METAIJIOB, HAIEKHOCTEIO UX B paboOTe, a TakKe SKOHOMUUE-
CKMMH YCJIIOBHAMH B CBA3U C YOOPOKAHUEM IPHU IIEPEXOAE OT OJHOTO KIacCa CTAIN K JPYTOMY.
CHMKEHUE NABICHUA B KOHIEHCATOPE U, KAK CIEACTBUE, TEMIIEPATYPBI OTPAHUYUBAETCA TEMITE-
paTypou OKpyKAOIIEH CPEEL.

[TpomexyTounsiii meperpes nmapa. [Ipu mpumenennu mapa BEICOKOTO JABAEHUS €T0 BIIAK-
HOCTE B TypOMHE B KOHIIE MPOIECCA PACIIMPEHUSA CTAHOBUTCA 3HAYUTEIBHOM AK€ IMPU OUYEHB
BEICOKON HAYAILHOM TeMmmeparype. Padora TypOuH HA BIa)KHOM Iape HEOOITY CTUMA, TAK KaK OHA
BBI3BIBAET YBEJIMUEHHE ITOTEPh U HPO3UI0 Ty POMHHBIX JIONATOK B PE3YABTATE MEXAHUIECKOTO BO3-
NEVCTBUSA HA HUX B3BELICHHBIX B ITAPE YACTHI] BJIATH.

[Tpn ncnone30BannM mapa BEICOKOTO TABJIEHUS MOBBINIEHUE €0 HAYAJIBHOH TEMIIEPATYPEI
00 TMPEenenoB, JOMYCTUMBIX IO COOOpaKEHUAM MPOUYHOCTH METAJIIA NMAPONEPErPEBATEN U APO-
BOU TYPOUHEI, MOKET 0KA3aThCA HEAOCTATOUHBIM 71 00eCHedeHns JOITy CTUMOM BIAKHOCTH Iapa
B KOHIIE €ro mnporecca pacmupenus B typoune. [losTtomy map, kak nmpaBuio, mociae pacumpeHus
B IWJIMH/IPE BBICOKOTO JABJIEHUA MPUXOAUTCA OTBOOUTE W3 TYPOUHEI U MOBTOPHO IEPETPEBATH B
mapoIeperpeparesie, mociae 4ero map BHOBE BBOOUTCA B TYPONHY, I1€ 3aKAHUYUBAETCS MPOLIECC €T0
pacmmmpenus. B pesyasTare 5TOT0 MpU OKOHUATEILHOM PACIIIMPEHUH ITapa 0 NPUHATHIX HA MPaK-
TUKE JABJIECHUHN BIAKHOCTE €r0 HE MPEBBIIIAET AOITYCTUMEIX 3HAYCHUH.

[TaporypOuHHEIE YCTAHOBKU, B KOTOPBIX HCIIONB3YETCA TAKOM CIOCOO, HA3BIBAIOT yCTa-
HOBKaMH C MPOMEKYTOUHBIM neperpeBom mapa (puc. 1.3). [Ipun npaBunsnoM BeIOOpE maBneHus
oTOOpa mapa mJis €ro NPOMENKYTOYHOTO IMEPErPEBA U TEMITEPATYPEI MPOMEKYTOYHOTO MTEPETPEBA
HE TOIBKO MPEJOTBPAMIAETCA YPE3MEPHOE YBIAKHEHNE Mapa B KOHIIE MPOIECCa PACIIMPEHMS, HO
1 JOCTUTraeTcs HekoTopoe yBennueHue tepmuueckoro KIIJ[ ycranoBku. Ilpumenenue omHOoro

IPOMEKYTOUHOI0 MEPETPEBA IMapa NPUBOIUT K MOBBIMIEHNIO Tepmuueckoro KIIJl ycranosku na

2...3 %.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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>
\)
a 7
Pucynok 1.3 — Cxema (a) 1 ks (0) mapoCHI0BOH YCTAHOBKHU C MPOMEKYTOYHBIM MEPE-
IPEBOM Iapa:
| — mapoBoOM KOTEN; 2 — YaCTh BEICOKOTO TABJIEHUA TYPOUHBL;

3 — MPOMEKYTOUHBIN MAPOTIEPETPEBATEND; 4 — YACTH CPEOHETO M HU3KOTO JABICHUSA TYP-

OMHEIL;, 5 — SIEKTPOreHepaTop; 6 — KOHAEHCATOP; / — KOHAEHCATHBIN HACOC

Ha puc. 1.4 mokazana cxema mapoCHUIOBOH YCTAHOBKU C PEr€HEPATUBHBEIM MNOTOTPEBOM
MUTATENBLHON BOIBI, TPH KOTOPOM HUTATENBHAS BOJA 10 €€ MOCTYIUIEHUA B KOTEN MPEeaBapH-
TEJILHO HATPEBAETCS MAPOM, OTOMPAEMBIM U3 MPOMEKYTOUHBIX CTYHEHEH MAPOBOM TYPOWHEL.

Yeemuuenue KIIJ] nmpu nmpumeneHun peresepanmy OnpeacniaeTCs YMEHBIIEHUEM TOTEPH
TENJa B KOHACHCATOPE TYPOMHEI BCIEOCTBUE OTOOpA 4ACTU MApa AJ1d YKAa3aHHOTO moaorpesa. B
HACTOAIIEE BPEMS PETEHEPATUBHEIN NONOTPEB MPUMEHAETCS HA BCEX KPYITHBIX AIEKTPOCTAHIIHAX.

KomOnnnpoBannas BeIpadOTKA AJIEKTPUUECKON M TEMIOBOM SHEPTrUM HA3BIBAETCHA TEIUIO(HKA-

ITUEH.

Pucynoxk 1.4 — Cxema napoCumoBOM YCTAHOBKHU C PETEHEPATUBHBIM ITOIOTPEBOM BOJIHI:

| smapereneparap; 2 — maposas TypOuHa; 3 — SIEKTPUIECKUM TEHEPATOP; 4 — KOHAECHCA-
3NEKTPOHHOW MOAMUCHIO
Cepmdirap; 25 OKOHASHEAPHEITHACOT) 64 mog0orpeBaTEN HU3KOT 0 TaBIECHUA, / — A€a’parop; 8 — mura-
Bnapeney llleGayxoea TaTeAHa AnexkcaHgpoBHa

TEJILHBIM HACOC; Y — moorpeBarenu BEICOKOTO nasaeHusd; 10 — qpeHakHeIil HACOC

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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B tenno(ukanmoHHEIX yCTAHOBKAX C perymipyemMeiMu orOopamu mapa (puc. 1.5, a) ga-
CTUYHO OTpadOTABIINN AP U3 HPOMEKYTOUHBIX CTYIIEHEN TYPONHEI UCIIOIB3YETCS LI IEPENaUn
TEMJIOBOM SHEPTUH NOTPEOUTENAM B BUIE Mapa WIN TOpAUYEH BOABI. laknum 00pazom, yMEHBIIA-
€TCA KOJIMYECTBO IMapa, MOCTYIMAONIEr0 B KOHAEHCATOP, M CHUKAIOTCSA MOTEPH TEILIOTHL C IUPKY -
AAIMOHHOM BOAOM. TennoTy, cogepkaniyrocsa B TOPAYE BOOE WIM Mape, KOTOPBIE MTOCTYIAIOT CO
CTAHUMHU B TEIUIO(PUKAIMOHHYIO CETh, CIUTAIOT MOJE3HO OTHYNIEHHOM TemnoTou. B remnoduka-
LIMOHHEBEIX YCTAHOBKAX MCIIOIB3YIOT TAKKE TYPOHHEI ¢ MPOTUBOAABICHUEM (puc. 1.5, 0), B kOTO-
PBIX IMap MOCIE PAaCIIUPEHUA B TyYPOHHE MOJHOCTBIO OTHAETCA MOTPEOUTENAM C COOTBETCTBYIO-

UM TaBJICHUEM

a O

Pucynok 1.5 — Cxema napoCHIOBOM YCTAHOBKHU C TEMIO(PUKaAIMEn:
a — TypOMHA C OTONMUTENEHEIMM U NPOU3BOACTBEHHEIM 0TOOpaMu mapa;
0 —TypOuHa ¢ mpoTUBOAABIEHUEM: | — MApOBOU KOTEN, 2 — TypOUHa,
3 — aneKTporeHepaTop, 4 — peryaupyroni Kianad, 5 — IPOMBIIUIEHHBIN TOTPEOUTEIH
napa, 6 — KOHJIEHCATHBIM HACOC, 7 — MOTpeOUTENs ropA4€EN BOIEL,

8 — KOHIOEHCATOp, 9 — MOJOTPEBATEMN CETEBOU BOIBI

Bonpocwt u 3aoanusn

. Onummre npenMyniecTBa U HeAOCTATKN OouHOoM cxemel 1IC.

2. Kakue BUOBI TOIUINMB IMIPUMEHSIOT HA TETUIOBBIX ANEKTPUUECKUX CTAHUIMAX !

3. Yro takoe temnopukams?

4. Kak BIMAET M3MEHEHHE HAYAIBHEIX M KOHEYHBIX ImapamMerpoB Ha tepmuueckui KIT/]
uKiaa’

5. HaznaueHnue mapoBBIX KOTIIOB.

6. Uro BkmodaeT B ce0s MOHATHE «CUCTEMA PETEHEPATNI»?
OOKYMEHT NOANWCAH

SRGKT A -
Ceptudukar: 2C( ?;H%{h H%%ﬁ&%ﬁ%%ﬁﬁﬁrﬁpa’E

Ll L}
i e N L Al R

Bnaneneu llebayxgaa TaTkAaHa AnekcaHapoBHa
8. Kakue OPUMEHAKOT CUCTEMBI OYMCTKH YXOIAMMX ( IBIMOBBIX ) TA30B?

- = - O YT e 4 (=] ] -]
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9. Ilpynnunn nencTBua KOHAEHCATOPA MAPOBEIX TYPOUH.

10. Uro Takoe cereBas ycTaHOBKA?

3aoanue Nel:

Onpegemmts Tepmuuecknil KIIJ] nukna Penkuna n sdextrBHYI0 MOOIHOCTE TAPOTYP-
OunnuOM ycranoBku (I1TY) mo 3ananHeIiM BEmMUMHAM:

* HAYAIEHOE JABJICHUE MEPErpeToro napa nepen rypounoun — 145 dap;

* HAUAJIBHASA TEMIIEPATYpPA NEPETPETOTO mapa nepen Typounoit — 590 °C;

* KOHEYHOE OaBjieHue B konaeHcarope — 0,05 Oap, f pacxon mapa uepes typouny — 100
KT/C,

» sayTpeHHU# oTHOCUTEMLHEIN KIIJ] TypOune: — (,89;

» BuyTpeHHuH oTHOCUTEMLHEIN KIIJ] murarensnoro nacoca — (),79.

M300pasurs nukn Penkuna B T, s-muarpamme, a mponeccsl CKaTua BO-bI B MUTATEIBHOM

Hacoce — B h, s-quarpamme. Mexanngeckuit KITJI ITTY npunsats pasasim 0,98.

3aoanue No2:
[To ycnoBusam 3aganus | onenuts, kak n3menurcs repmuueckuil KIJ1 mpkna mapotypOun-
Hou ycranoBku (IITY) u ee s¢pdexTnBHAT MOIIHOCTE, €CIIM BBECTU ITPOMENKYTOUHEBIN ITIEPETPEB

mapa mpu OpOMEKYTOUHOM AaBaeHun 24 0ap no temmneparypsl t =555 °C.

3aoanue No3:

[Tapocunosas ycranorka padoraer nmo nukny Penkuna. [lapamerpsr HauamsHOTO COCTOA-

0
HUA: p, = 20 Oap, [, =300"C. JTapnenne s KOHIEHCATOpE p, = 0,04 Oapa. Onpenenurs TepMu-

geckui KIIJ1.

Saoarnue Nod:

[TapoBas TypOuna monmmoctero N=12000 kBTt paboraer mpu HavaapHBIX TmapamMmeTpax
p, =80 Oapu [} = 450°C. JlaBieHue B KOHAEHCATOPE p, = 0,04 Oapa. B koTenbHOU yCTaHOBKE,
cHabOxkaronier TypOMHY mapom, CKUTAETCS yTONb C TEIUIOTON CTOPAHUA Q; =25 M ]Tx/kr. KIT]1

KOTEILHOU YCTAHOBKU paBeH 1], = 0,8. Temmeparypa nmuTaremsHON BOOBI I, = 90°C.

Orﬂgﬂﬂﬂmm ABOIMTEILHOCTH KOTEILHOM YCTAHOBKH MPH YCIOBUH, YTO OHA padoTaer
NEKTPOHHOW MOANK

CblO
Cepti q:“g:uﬂﬁ@ﬁ%aw_zzn HETBAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IIpakmuueckan pavoma Ned. I'azomypounnvie ycmanoeku. Pacuem cazomypouHHbvix

YCHIAH 0 B0K.

I]enws: 3yuuts METOTMKY pacueTa ra3oTypOMHHBIX YCTAHOBOK

Ocrnoevt meopuii:

['azorypbunnas ycranoBka (I'TY ) — rermoBon aBuraress, B KOTOPOM padOINM TEIOM CITy-
KAT HATPETHIE€ OO0 BEICOKOW TEMIIEPATYPHI CHKATHIE ra3kl. B KauecTBe TakWX ra3oB 4amie BCETO UC-
MOJIB3YIOT CMECH BO3/IyXd M MPOAYKTOB CTOPAHUS KUIKOTO (AN3EILHOE TOIUIMBO, KEPOCHH) UITH
razoo0pa3zHoro (MpUpOaHBIA Ta3, HOMYTHRIA HEPTAHOM ra3, Ouoras) romnus. [Ipocreiman ogHo-
BaneHaA ['TY (puc. 3.1, a) cocronut 3 kommpeccopa, raz3oBor TYPOUHEL, C KOTOPOH MEXaHUYIECKH
CBS3aH AIEKTPUYECKUI TEHEPATOP, YCTPOMCTB MOABOAA (KaMepa CTOPaHUsI) U OTBOJA TEIUIOTHI,
00BE IMHEHHEIX 00mIeH rTuaApoAnHaMuueCkor cucremou. B I'TY peanu3yiorcsa naeansHBIE IMKITBL:
f ¢ m300apHEIM TOABOAOM TEILIOTHI (P = const); £ ¢ M30XOPHEIM MOABOIOM TEMIOTH (v = const); £
C pereHepanen TerioTel. Bo Beex mukmax I'TY rermnora npu HaIMYuM MOJHOIO PAaCHIMPEHUS B
TypOHHE OTBOOUTCS IIPH ITOCTOSIHHOM JABJICHUU.

[uxa I'TY ¢ m300apueiM moaBo oM TeIOTH (11K bpaitrona) Bo3aymiHeiin kommpeccop
(puc. 2.1, a) agnabarno cxxumaer armoc(epHsit Bo3ayx ¢ 12 mo pp (mpouecc 1-2, puc. 2.1, 0) u
HEIIPEPBIBHO MOJAET €T0 B KAMEPY CropaHus. lyna ke CreuaJIbHEIM HACOCOM HEIPEPEIBHO MO-
naeTcs Heo OX0OMMO€E KOMUIECTBO TOTIINBA. B kamepe cropannsa n300apHO CropaeTr MoCTynarmiee
TyJ1d TOMIMBO (mpouece 2-3). JlomyCTUMEBIN O YCIIOBHUAM KapPOMPOUYHOCTH YPOBEHB TEMITEPATYPHI
B TOUKE 3 o0ecrmeunBaeTcs 3a CueT M30BITKA BO3AyXa IO CPABHEHUIO C TEOPETUUECKHA HEOOXOIU-

MBIM €T0 KOTHYCCTBOM IJIA IMMOJTHOTO CTrOPAHMA TOIUIHUBA.

q1
ry |
2 3
|
|
1 \/ 4
TOTLTHBO 1 1 l g,
I —
V
a O
OKYMEHT MACAH w
2 Qﬁgﬂﬂ%@ i m@?ggﬁgma (a) moeanbHBIN LUK ¢ N300apHEIM ITOABOIOM TEIUIOTEI, (0) mpo-
Ceprudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E o "
Bnageney lLleGayxoea TaTeAHa AnexkcaHapoBHa cremmen ['TV:

Neinct

BATE

o « 1 b 1 il Ll Ll - (=] y
fed: c 19.08. 202 19.08. 2023
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K — xommpeccop, KC — kamepa cropanus, I'T — razosas typOuna, I' — snekrporeneparop;
q! — TOABEICHHOE TEIUIO0; (2 — OTBEAECHHOE TEeIlIO. Iy — pabora ki

Pabouwne raszer, 00Opasyronmecs B KaMEpPe CrOpaHusa, MOCTYIIAOT B IPOTOUYHY YaCTh Ia30-
BOU TypOUHEBI, a1uabaTHO paCHIUPAIOTCS, BO3AEUCTBY S HA JIONAaTKU TypOuHE! (mpouecce 3-4). Ta-
KM 00pa3oM, CO30AETCA KPYTAMMM MOMEHT M BPAMIAETCA POTOP TYPOMHEBI (MPOM3BOAUTCA pa-
00Ta), KOTOPEIH, B CBOKO OUEPEIE, COEQUHEH C AIEKTPUUECKUM reHeparopoM. I'eneparop Beipada-
TBIBAET JJIEKTPOSHEPTHUIO.

bomsmas yacte paboTel, mpomsseneHHo B typoune (50...75 %), pacxoayercsa Ha TPUBOT
KOMIIPECCOpA, OCTABIIAACA YACTh 3aTPAYMBAETCS HA MPOU3BOACTBO SJIEKTPOSHEPIMU B TEHEpa-
Ttope. OrpaboraBmme B TypOuHE ra3el BeIOpaceBaroTCs B armocdepy. [Iponecc otnaum Temmors
paboumM TEIOM B OKPYKAIOIIYIO CPEny YCIOBHO m3oOpaxkaercs minuen 4-1. [Tonesnoir padore
rukoa (li) va p, v-muarpaMme cOOTBETCTBYET momians 1-2-3-4.
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OcHoBuBIM 1 ['TY saBnsgerca nuki ¢ mOABOOOM TEMIOTEI MPU IMOCTOSHHOM JTABJICHUU.
[lukia ¢ moaBOAOM TEIIOTEI OPH MOCTOAHHOM OOBEME MIMPOKOTO MPUMEHEHUS B MPAKTHUKE HE

HAMIEN B CBA3U C YCI0KHEHUEM KOHCTPYKIIMM KAMEPHI CTOPAHUS U YXYAIIEHHUEM paOOTHI Ty pOUHEI

c . 2C0pRO043EIABBBI52205E7 60000043E
ePTUGMKAT OcH BHBIM, 11 I ff?cjmﬂﬂérc.ﬂ UK C IMTOABOAOM TEIIOTHI HPH MOCTOSHHOM TaBICHHH.

Bnaneneu: LlleG3yxGEa cavipoeHa

HHK.T[ C IMOOBOIOM TCIIJIOTEI HpH MOCTOAHHOM Dﬁ’BEME HalDI{DFD HpHME‘HE‘HHH B HpﬂI{THI{E HE
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HAIIENT B CBA3M C YCIOKHEHUEM KOHCTPYKIMH KAMEPEI CTOPAHUS U YXYAUIEHUEM PA00TEI Ty pOHUHEL
B MYJILCUPYIONIEM ITOTOKE rasa.

Peansusie nukiaer I'TY (puc. 2.2) oTmmuaroTea 0T UAEATBHBIX TEM, UTO B IEMCTBUTELHBIX
[MKJIAX YYUTHIBAIOTCS HEN30€KHBIE TEMIOBEIE U THAPABINUECKUE MOTEPH.

1. CxxaTue BO3myxa MpoOUCXOOUT He mo anuadare 1-2, kak 5T0 OBLIO MPH PaCcCMOTPEHUH
WI€ATRHOT 0 IMKIIA, a 0 MOauTpone 1-21 B CBA3M C TEIUIOBBIMM U THAPABINYECKUMH MTOTEPAMH,
KOTOpEIE MOKHO OLeHUTE anmadarueim KIIJ] kommpeccopa. Torna pelictBurensnas pabdora cxa-

THUA B KOMOpeccope, kK/[x/kr:
Ig _ Cp (TQ o Ti )
MK MK

licx - =c,(Ty—Th)

rae: lk — pabora uaeansuoro (amnabarHoro) cxatus, kJ[x/Kr;

T25—Temmeparypa Bo3ayxa B KOHIIE TOTUTPOMHOTO (IEHUCTBUTEILHOTO) ITPONECCA CHKATHUA,

Ay &

a O

Pucynok 2.2 — Jlencrurensueiit nuki1 ['TY 0e3 pereneparuu (a) u ¢ pereneparped (0)

Ipu 1300apHOM MOABOIE TETUIOTH B 1, S-guarpamme

2. Koneunoe maBneHUE CxarTusa B KOMIIPECCOpe OONMBIIE OABIECHUS ra3d nepen TypOnHOU
13-3a TUAPABIMYECKUX MTOTEPE B TPYyOOMPOBOAAX MEKAY KOMIIPECCOPOM U TypOMHOU (TOUKa 27
Ha puc. 2.2, 0).

3. HecoBepiueHCTBO mpo1ecca TOPEHNA M MOTEPU YACTH TEIIA U3IYUEHUEM B OKPY KALO-
Iy CPENY KAMEPOU CTOPAHUA MPUBOIAT K CHUKEHUIO KOHEUHOH TEMIIEPATYPHI IMKIA (Touka 47

Hd PHC. 21, 6) H OLCHHBAKOTCA KH}I KdMCPEI CTOPAHHA. TDF,I[H yACIbHAA TCIUIOTA, ITOABOOAUMAA K
KYMEHT NOArnvcAaH

O
I'TV s K@l\%ﬁiﬁl&)ﬁﬁ@p ChIO
Ceprudukar: 2C0000043E9AB8B952205E7BAS00060000043E

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4. Pacmmmpenue pabouero tena B ra30BOU TypOMHE coBepmaercs He mo anquabdare 3-4, a mmo
monuTpone 3-41 BCAEACTBUE BHYTPEHHUX MOTEPH: OTPHIBA CTPYH OT CTEHOK JIOMATOK, HEPABHO-
MEPHOCTH PACHPEIEICHNUA TABICHUA B MEKIOMATOUYHBIX KAHAIAX, TPEHUS Bpamlaronmxcsa pado-
4UX KOJIEC, ITIOTEPE C BEIXOOHOM CKOPOCTBIO U T. . Bee 5TH moTepu OLEHUBAIOTCA BHYTPEHHUM

orHOocuTeabHEIM KIIJ] TypOuner Oif. Torna nerictBurensHas padora ra3oBou TypOUHBL, KJ[K/KT:
I =ItNo; =€, (T3 = TyMg; = ¢ (T3 = Tygy)

rae It — pabdora naeamsHOTO (ammadaTHOTO) pacmmpenus, kKJ[/kr;

T4y — TEMIEpaTYpa ra30B B KOHIIE ITOJIUTPOMHOTO (AEUCTBUTEIBHOTO) MPOIIECCa pacumpe-
oudg, K.

5. Mexannueckue morepu TypOMHEI U KOMIIpeccopa yuuTeiBaroTcsa mexannueckum KI1JI.

6. Jluig nukna ¢ pereHepanuen Temnna:

° NABJICHUE B KOHIIE PACIIMPEHU B TYPOMHE BBIIIE aTMOC()EPHOTO NAaBIECHUS U3-34

TUAPABINIECKHUX MTOTEPHh B PETEHEPATOPE;

. pereHepanus Temnnaa oTpadoTABIIMX Ta30B U3 TYPOMHBI HE MOIKET OBITH MOJHOM

BCJICOCTBHC IIOTCPE B TEII00OMEHHHUKE.

Bonpocwt u 3aoanusn

1. O0BsacHUTE 0COOEHHOCTH TEPMOAUHAMUYECKIX IMKIOB ['TY.

. Ot kakux nokazareneu ['TY 3aBucur ypennuenne none3Hou yaeasHou padoTel nukna?
. B uem ocobennocts cxem ['TY ¢ pazpesnsim Basmom?

. Kakue cymectByroT cnoco0s1 moBeimeHus g ¢ exrusnoctu ['TY?

. Kak 3aBucur KIIJ[ I'TY or crenenu cxatus?

. B kakom oOopynosanuu I'TY 3arpaunBaercs padora?

. I[Touemy neNCTBUTEIBHEBIA MPOIIECC CKATUSA OTANIAETCA OT TeopeTnueckoro B ['TY?

. Kak Bmustor rennoBeie notepu Ha P extuBroCTs ['TY?

e I R = TV, e EN L VS B o

. Kaxou pexcum padoter I'TY HazeiBaroT pacueTHbIM?

Jaoanue Nel:

OnpeagaEiTopdEKTHBHYI0 MOTITHOCTE Ta30TypOuHHOM yctanoBku (I'TY) 0e3 perenepa-
ANEKTPOHHOW MOANMACKIO

Cepvchnppril TRIIPOTEPABEE B Peierasaenv ki, ecm m3BectHoO:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

. TeMOEeparypa BO3ayxa nepeg kommpeccopom — 5 °C;

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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. TeMneparypa rasa nepea typounou — 760 °C;

. CTEIIEHb MOBEINICHUA OaBiaeHua — 6.2;

. anmadarnseiit KITJ typouner — 0,89;

. anmabarneiit KITJ{ kommpeccopa — 0,89;

. pacxon Bo3ayxa uepe3 ['TY — 57 kr/c.

M3o00pasute muka I'TY B p, v- u T, s-quarpammax. [loka3ars, kak 3aBUCUT TEPMHUIECKUH
KIIZII'TV ot crenenu moBLIMICHUS TABJICHUA G.

B pacuere npuHUMATE:

. naBneHue Bo3ayxa nepen kommpeccopom — 0,1 Mlla;
. n300apHas remwroeMkocTs Bo3ayxa urasza — 1,01 k/lx/(kr K);
. MOKAa3aTenb anuadarel Bo3ayxa uraza — 1,41;

. mexanmueckuiit KITJT I'TY —0,98.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ilpaxmuueckan paooma NeS. Ilapozazoewvie ycmanoeku. Pacuem napozaszoevix ycma-

HOBO0K.

I]enws: 3yaurs METOIMKY pacueTa mapora3oBhIX YCTAHOBOK

Ocrnoevt meopuii:

DHEPreTUIECKUE YCTAHOBKU, B KOTOPHIX TEIIOTA YXOIANINX Ta30B ra30TyPOUHHEIX YCTa-
HOBOK (I'TY) mpsamo mmm KOCBEHHO UCHOMB3YETCS OJIA BEIPAOOTKU SIIEKTPOSHEPTUHM B HAPOTYP-
OMHHOM IIMKJIE, HA3BIBAIOTCA Mapora3oBeiMu ycrtanoBkamu (IIIY). Taknm 00pazom, yCcTpoucTBO
COCTOUT U3 ABYX On0KOB: razoryponnHou u naporypounnon (IITY) ycranoBok. O0nennnenune
I'TY n ITTY ocymiecTBIsAt0T pa3IudHBIMA COCO0aMU, IIPU 3TOM MMOJIYYAIOTCA PA3JIMIHEIE TEILIO0-
BEIE CXEMBI, PA3HBIE OCHOBHBIE XAPAKTEPHUCTHUKHA PAOOTHI M cOCTaB oOopymoBanusa. lemmoBas
CXEMa Mapora3oBOH YCTAHOBKH, OTIPEIEIIAIONIAsA €€ TUI, YHEPTETUUECKIE, SKOHOMHIECKHE U 3KO-
JIOTUYECKUE XAPAKTEPUCTUKH, B 3HAYUTEIBHON CTENEHHU 3aBUCUT OT KOH(DUTYypanuyl TEPMOINHA-
MUY ECKOTO IIUKJIA U OPraHu3aiy €ro mporeccos.

[To xomuecTBy pabouux ten, ucnoms3dyemeix B [II'Y, ux mogpaszgemndaror na OuHapHBIE
(BIII'Y) u monapusie. B BIII'Y paboune Tema razorypOMHHOTO nMKna (BO3OyX M IMIPOAYKTHL TOpe-
HUA TOIUTUBA) U NapOTy pOMHHOM YCTAHOBKM (BOJA ¥ BOOAHOU ITap) pa3aecaeHsl. B MoHapHEBIX ycTa-
HOBKax pabo4um TeI0M TypOUHEI ABISETCA CMEChH NPOAYKTOB CrOPAaHUA U BOIAHOTO Iapa. 3a py-
Oexxom Takag ycranoBka nomyuwia Hazpanme STIG — Steam Iniected Gas Turbine. bunapusie
[II'Y 1m0 TeXHOIOrMYeCKON CXEME MOAPA3AEILAIOTCA HA OJHOKOHTYPHEIE (B KOTJIE-YTHIH3ATOPE

(KY) pacrosaraercs oquH KOHTYP F€HEpanuy mapa) U MHOTOKOHTYPHBIE:

° IBYXKOHTYPHBIE — B KOTJIE-YTHIIA3aTOPE PACIIONIAraroTCsa ABa KOHTYpPa, TEHEPUPY-

HOIMHUX IMap BEICOKOTO H HU3KOT O TdBJICHHA,

. TPEXKOHTYPHEBIE — B KOTJIE-YTHJIM3ATOPE PACMIOIATAIOTCA TPU KOHTYpA T€HEpAaIu
mapa.

[To nBYXKOHTYpPHON CXEME€ BBIMOJHACTCA MOJABIAIONIECE YUCIO0 yTUm3anuoHHex [1T7Y,
obecrreunBarommx KIIJ] B 48...55 %. Cameie coBpemennsie [II'Y BRIMOMHSAIOTCA TPEXKOHTYP-
HBEIMH. Y BEIMUEHUE YUCIIA KOHTYPOB 00JI€e TPEX HELeaeco00pa3HO, MOCKOIBEKY BEIMTPHII B AKO-
HOMMUYHOCTH HE OKYIAETCSA POCTOM KATTUTATOBIOKEHUH.

Mmuorokourypasie [1I'Y moryt ObITE BEIMOMHEHBEI 0€3 MPOMEKYTOYHOTO MEPETPEBA U €
ITPOMEKYTOUHEIM IIEPETPEBOM IMapa B kKoTiae-yTwinzarope. Kak u B rpaguinonssix IITY, rmasnas

JOKYMEHT MNMOANCcAH

Lens NpoNEFiegrotiioeteerpesa B [1I'Y — obecnmeunts qOImMyCTUMYIO BIAKHOCTh B ITOCIEIHUX
CepTucpukar:  2C0000043E9ABBBI52205E7BA500060000043E

Branengy MEERCHAPOBOW Ty POMEEI. OTHAKO, KAK MTPABWIO, NPOMEKYTOUHEIN MEPETPEB UCITOJIB3YIOT B

TpexkOHTYPHEX [T Y.

Nencteutened: ¢ 19.08
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B Hacrosmiee Bpems B sHEpreTuke noayunan pacnpocrpanenue [1I'Y cnegyronmx 0CHOB-
HEIX THIIOB:

1) ¢ BeicokoHanopueim aporeneparopom (ITI'Y ¢ BIIT);

2) co cOpocoM razoB B TONKY HU3KOHAMOpHoro naporeneparopa (I1IY ¢ HIID);

3) ¢ kornoM-yrunmzaropom (III'Y ¢ KVY); 4) ¢ razoBogsaeim nogorpesarenem (III'Y c
['BII);

5) co cOpocom razos B cereByto ycranoBky (III'YV ¢ I'CIT);

6) CO BIIPBICKOM TTapa B OPOTOYHYO yacTh ra3oBou Typouns! (IIT'Y ¢ BII).

[Teperie mate Tunos [II'Y peami3yroT TepMOIMHAMHYECKUE UKIIBL C Pa3AE€IbHBIMU MOTO-
kamu padouux ren, a B [II'Y ¢ BII pabounm Teom razoBoit TypOMHEL ABISAETCA CMECH BOJISHOTO
mapa u MpoayKTOB CTOPAHMAL.

B III'Y ¢ BEICOKOHAMOPHEIM MAPOTEHEPATOPOM IAPOTEHEPATOP OOHOBPEMEHHO WIPAET

pouib 1 sHepreruueckoro koraa ITTY, u kamepsr cropanuwa I'TY (puc. 3.1).

Tomso 1T
— —

o ;
l’/J 'ty
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Bosayx = .fL @—i
' N Boua ;
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* AN
T'RIT CropaHus
Pucynok 3.1 — [lpunimumuansuas tennosas cxema [1TY ¢ BIIL™:

BIII" — BricokoHanopusiit maporeneparop; I1T — maposas TypOuna;

I'TY —razorypOunnas ycranoska; [’ BII — razosongnou mogorpearens

s storo B BIII' nmognepxkuBaerca Beicokoe nmasnenue (1,0...2,0 MIla), cozmaBaemoe
xkommpeccopom I'TY. [loprmiennoe naBnenne MpoayKTOB CTOPAHUS B ITAPOTEHEPATOPE IPUBOIAT
K 00Jiee MHTEHCUBHOMY TEILUIOOOMEHY, 4€M B OOBIUHBIX MAPOBBIX KOTIAX, U COOTBETCTBEHHO K
YMEHBIIIEHHBIM METAJIIOBIOKEHUSAM B HOBEPXHOCTH HArpeBa. {1 mOBBIIIEHUS SYKOHOMUUYHOCTH
nepen B%@;ﬁg@ﬁ%ﬂ@ﬂﬁﬂﬂ ra30BEIM OOOOTPEBATENHh KOHACHCATA, YMEHBIIAIOMIMNA TEMIEPA-

ANEKTPOHHOW MOANMChHIO .
Cepmnd TYPY2 VXA aAx a3 0Bl ok Y loyTiieeTBEHHBIMIA HETOCTATKAMHU 3TOUM CXEMBI ABJIAIOTCS CIOKHOCTE

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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SKCTLIyaTaluy, He00X0auMoCTh pazpadorku cnenuansHeX ['TY u I[TTY unu pekoHcTpykiuu ce-
PHITHBIX, 4 TAKKE HEBO3MOKHOCTE aBTOHOMHOM padoTer I'TY u IITV.

JKOHOMMS TOIUIMBA B TAKOM YCTAHOBKE 3aBUCHT TAKIKE OT COOTHOIEHNA MomHocTen I'TY
u [ITY u Haxoaurcsa Ha TAKOM kK€ ypOBHE, Kak u y cOpocHeix [IT'Y. B Hacrosmiee spems mmpo-
KOTO pAaCIpOCTPAHEHUS Takasd cxema He moayuunaa. OqHako MPUMEHEHHE JAHHOM CXEMBI MOJKET
OBITE MHTEPECHO ITpU Ucnone30Banuu B [II'Y TBepa0or0 TOmmMBA (Hampumep, €ro CKUraHue B IUP-
KyJIIPYIOMIEM KUITANIEM Cno€ o gaeiaeHnem — rexuonorus LIKC/T).

[Taporasoseie ycranoBku ¢ HIII" ncnome3yroTcsa B OCHOBHOM ITPH PEKOHCTPYKIUA CYTIIE-
CTBYIONINX MAPOTYPOUHHEIX SHEPrOOIOKOB, 4EM OOBACHAETCA MX HEOOIBIIOE KOIMUECTBO. B
copocnoit [II'Y TormmBo HampaBisercsa HE TOILKO B kKaMmepy cropanusa ['TY, HO u B sHepreTuue-
ckui koten (puc. 3.2), mpuuem ['TY paboTaer Ha nerkoM TOmIMBe (Ta3 WK IU3EIBHOE TOILINRO ),
a SHEpPreTMYeCcKui Koren — Ha aro0om tomuse. B copocnon III'Y peanusyercsa nea repmoauna-
MudeCKuX mukna. [Ipu sTom oTrmamaer He0OX0IMMOCTh B BO3IYXOIOZOTPEBATENE KOTJIA, TAK KAK
yxoasamme ra3sl ['TY umeroT BeICOKy0 TeMmneparypy. OQHako 10CTaTOYHO BEICOKOE COMIEP/KAHNUE
KACIopoaa B yxoasanux razax ['TY, a Takke HeoOXOAUMOCTE UMETE 34 SHEPTETUYECKUM KOTIOM
MBI KOY(P(PUITUEHT U30BITKA BO3yXa MPUBOIAT K TOMY, UTO JTOJISI MONIHOCTH HAPOTYPOMHHOTO
1MKJIa cocTarmieT npumepHo 2/3, a noas momHoctu ['TY — 1/3 (B otmuume ot [ITY ¢ KV, rae sro
COOTHOLIEHNE 00PATHOE).

Kpowme Toro, cxema cOpocnou [II'Y oka3eIBaeTCca 04EHB CIOKHOM, TAK KAK HEOOXO0IMMO
obecrneunTs aBTOHOMHYIO padoTy mapoTypOMHHOU dacTtu (mpu BeIxoae w3 crpoa ['TY), a mo-
CKOJIBKY BO3AyXOMOAOTPEBATENE B KOTJIE OTCYTCTBYET, HEOOX0QUMa yCTAHOBKA CIIEMATBHBIX Ka-

asopudepoB, HArPEBAIONINX BO3IVX HNEPEI IMMOIAUEH €r0 B SHEPTETUUECKUH KOTEI.
VX

HIIT
Tonmuso T

_..? | o

it
H"""'--..._,_
Tommuso
Bo3noyx #.
S —1 1 l
v /l/_ -
D= T e
Y na B .
I'TY Y 0da
NN —
IIpoaykThI
NOKYMEHT NOAONWUCAH I'BlI CTOPaHH3
SNEKTPOHHOW NOAnMCLIO
Ceprudpukar: 2C0000043E9AB8B052 PrCYHORS 2 e+ H puanunuanenag rermnosas cxema [1I'Y ¢ HITI™
Bnageney, lLlebayxoea TaTbAHa AnekcaHapoBHa
HIII" — Hau3koHano pHEIN maporeHepaTop
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JlnurensHas skermryaraua 5tux [11'Y mokaszana ux HageKHOCTE, XOPOIINE MAHEBPEHHEIE
Ka4eCTBa, ONMPEAEIAEMEIE BO3MOKHOCTEIO aBTOHOMHOM pabotel ['TY u ITTY. 'maBnoe npeumy-
MIECTBO COPOCHOM CXEMBI — 3TO BO3MOKHOCTE UCITOJIB30BATE B MAPOTYPOMHHOM IIUKIIE HEAOPOTHE
sHEpreruyeckue tepase Tommaa. Y cranoBku ¢ HIII u BIII' paboraror mo ognomy u Tomy #xe
TEPMOAMHAMHUUECKOMY ITUKIY M MPU OJMHAKOBEIX MMapaMerpax W pacxogax pabouux tem OyayT
MMETh OJUHAKOBYIO TEIUIOBYIO SKOHOMUYHOCTE. B [1I'Y ¢ HIII" M0xHO ncnons30BaTe Kak crenu-
aIpHO paspadoranHeie, Tak U cepunHeie ['TY u coxpanurs pereneparnuio B [ITY. [II'Y ¢ koTnom-
YTHUIN3AaTOPOM HA3BIBAIOT OMHAPHBIMU WJN YTIWIM3AUMOHHBIMU. /{11 Ovnapusix [1TY xapakrepusr
OTHOCHTEIBHO MPOCTAs KOHCTPYKIMSA, MOHTAXK, SKCIUTyaTallsa U HAMMEHBIINE KATHTAIOBIIO KE-
Hui. [To sTon cxeme raser nocne I'TY cOpaceBaroTCsa B KOTEN-yTUIM3ATOP, T€ TEHEPUPYETCS Hap
ama IITY (puc. 3.3). Yrumzaimonnsie [II'Y TpeOyioT BEICOKOYKOHOMHUHBIX BEICOKOTEMITEPA-
TYPHBIX Ta30BEIX TYpPOMH C Temmeparypon yxomsanmx razos 630...640 °C mma renepupoBaHus

mapa BEICOKHX MapameTpoB mapoTypOunHo# ycranoBk (I1TVY).

TomruBoO
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Pucynok 3.3 — [Tpuniunuansuas Tennosas cxema [II'Y ¢ KV:

KY — koren-yrunmuzarop; IIT — mapoBas typbuna; I'TY — razorypOunnas ycraHoBka

Cospemennsie ['TY, orBevaronme s5tuM TpedboBaHMAM, MOKA MOTYT padoTaTs MO0 HA TPH-
pomHOM Tase, mi0O0 Ha JETKuX coprax xkuakoro torumBa. Mommocts ['TY B sTux ycranoBkax

cocraBmaer npuMmepHo 70 % momuoctu [ITI'Y. OgHuM U3 HEIOCTATKOB CXEMBI ABIAETCS HEBO3-

AOKYMEHT MNOANMCAH o
MO KHO CPBEABTOHONMHAOIVPaboTe mapoTypOuHHON yacTu yctanoBku npu ocranose ['TY. [Tapora-

N e ACARNNNAIEGABODGEATINEE TR A ENCOENOMA 2
Ceprwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E

SnanengoBeiE-yeraHOBEM ©4'BIbeosnansr ognuvu 13 nepeeix cpenu [II'Y. Unes takoi [II'Y cocrour B

TOM, 9YTO PEreHEPATUBHBIE ITOAOTPEBATENHN OTKIOUATCA OT IIAPOBOM Ty pOMHEI, 4 LA 10 J0TPEBA

Neicteutenex: ¢ 19.08:2022 no ‘E 08.2023



MATATETLHOW BOJBI SHEPreTUUECKOT0 KOTJIA UCMONMB3YeTCa Temao yxoasnmx razo ['TY (puc.
3.4). CoKOHOMIEHHEIN AP OTOOPOB CIYIKUT IS BEIPAOOTKU JOITOJHUTEIBHON MOIIHOCTHU B Ma-
poBou TypOune. [1I'Y ¢ BeIT€CHEHHEM pETEHEPALIMM TO3BOJIAIOT UCITOIL30BATE UMEIONTUECS Ta30-
BBIE U ITAPOBEIE TYPOMHEI, & TAK/KE MBUIEYTOILHEIE KOTEIBHBIE ArPETaThl 0€3 BCAKUX M3MEHEHUH.
Kpome Toro, Bo3MoxHa aBTOHOMHAA padora razoou u naposou wactu [1I'Y, a Takke nmpumene-
HUE PA3TMUHBIX BUIOB TOIUMB. BMmecTe ¢ Tem TemnoBas skoHOMUIHOCTE Takou [11'Y okassiBaercs
Oonee nm3kon, uem ycranoBok ¢ BIII', HIII' u Omnapueix. Kak mpaBwio, Takne yCTaHOBKH CO-

3paroT, npuctpausas ['TY u I'BII k nercTByrommm napotypOMHHBIM SHEPTOOI0KAM.

[T

Tommeo
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Bosmyx
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IIpomyxTeI
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O Ty A /\l_.

IIpomyxThI
I'BII CrOpaHHs

Pucynok 3.4 — [Ipunmmmiansnag temnoas cxema [11'Y ¢ I'BII:

[1I" — maporeneparop; I' BIl —razosoaanoit mogorpeBarens

[TaporazoBeie yCTaHOBKH €O COPOCOM T'a30B B CETEBYIO YCTAHOBKY (pUC. 4.5) OTIMUAIOTCA
ot [II'Y ¢ I'BII Tem, ato B Temnodukannonnou [ITY coxpansercs nomnas cucrema pereHepanui,
a ra3sl mocue ['TY cOpaceiBaroTCs B CETEBOM IMOOTPEBATEND, BEITECHAA PETYJIMPYEMBIN | -0TOOD
1 oOecneunBas HATPY3Ky TOpAYEr0 BONOCHAOKEHMA (IPU MHUHUMAIBHOM OTOIATENBHOU
Harpy3ske). Takas cxema mo3BOJISET UCIMONB30BATE 1-0TOOP TOMBKO A KAYECTBEHHOTO PETyIIN-
POBAHUA M YMEHBIINUTE PACX0J OCTPOTO Mapa Ha Temao(PpukanuoHHy TypOuny. Ilpu stom ITTY
MOJKET padoTare Ha TBEpOOM ToImBe, a I'TY — na npupoguom raze. III'Y co cmemenuem pado-
yux Ten (MOHapHeI€) 00pasyrorT rpynmy razomapoBbeix ycranoBok (I'ITY). I'azomapomeie ycra-
HOBKHU B CBOIO OUEPENb MOAPA3IAENAIOTCA HA YCTAHOBKU CO BOPeICKOM mapa (STIG) n yeranoBku

C BBOJIOM BY@ROBLIMATPAKT Boabsl 1 mapoBoasHou cmecu (HAT u CHAT). B nepBowm ciyuae map,
SJIERTPORHOW NOGHNnMcoio

T s TR TaTaTE
e iniglel

e pupy eMplit B KOTE:

Bnapeneu E0AYX0Ed 1dTekHHA AJIERKCAH]

& = = i
. PN et e =t aTa &l
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MIN3ATOPe, BBOOUTCA B TPAKT BEICOKOTO JABJIEHHUSA MOCIE KOMIIPECCOPA

DOBHA
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B KaMepy cropanus ). Bo BTopoM ciyuae BO1a WM MapoBOAAHAA CMECH UCTTAPAETCA B CAMOM aKTe
y Ty

BBEICOKOTO JABJCHHA KAK 00, TAK H ITOCJIC KAMCPEI CIrOpdHMA.

I 0T
Tomnmuso
g S
Bozayx . <> —
Tommmso @
Bozayx I
Y | ] ¥

"
-t

CrOpaHHA

Pucynok 3.5 — [Ipunmmmiamsnag temnoas cxema [1I'Y ¢ I'CII:
[II' — maporeneparop; IIT — maposas typOuna; I'TY — razorypbunnas ycranoska; I'CII —

ra30BBIM CETEBOH MOOOTPEBATED

B III'Y co BrnpeICKOM mapa B MPOTOYHYIO YACTh Ta30BOH TYPOMHEI BO3PACTAET MOJE3HAA
pabora mo cpaBHeHuro ¢ 00pIuHOM ['T'Y 1 yiIydmaroTcsa S5KOJIOTHYECKHUE XapaKTepuCcTuk. Bo -
HOU Mmap TEHEPUPYETCA B YCTAHOBIEHHOM Ha BeixJyione ['TY korne-yrunuzarope (puc. 3.6). Bui-
xonusie rasel ['TY HanpaBasgioTCs B KOTEI-yTHIN3ATOP, B KOTOPBIM MOJAETCSA MUTATENbHAS BOA.
[Tomyuaemsrii HA BEIXOAE map MOCTYMAET B KAMEPY CrOPaHM, CMEMIMBAETCA C MPOAYKTAMHU Cropa-
HUSA, 1 00pa3yIomancs OAHOPOIHAS CMECE HAMMPABIAETCA B TA30BYIO (IPABUIBHEE CKA3ATh — B I1a-
porazoByw) typOuny. HeoOxoauMocTes mogadu 3HAUUTEIRHOTO KOJIMUECTBA O0ECCOIEHHOU
BOJBI, BEIOPACEIBAEMOM B aTMOC(epPy B BUIE mapa BMECTE C MPOAYKTAMH CrOpPaHUA, CHUKAET (-
(pexTuBHOCTH Taknux cxeMm. Paccmorpennsie Tunel [1IY mo3BossatoT co3maTe SHEProOIOKU C TEI-

JTOBOM SKOHOMHYHOCTBIO HA YPOBHE 45...60 %, 4T0 B HACTOANIEE BPEMS TPYAHO PEATU3YEMO JIJLA

APYTHX THRQB, PREPEQQIQKOB.
SNEKTPOHHOW NOANWUCHIO
Ceprvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnapeneuy llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[IpoagyKTE
CrOpaHHs

’ Bona
KY =

Tonmaso

Bo3ayx
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I'ry

Pucynok 3.6 — [IpuHiiunuansHas TeImioBas CXxemMa CO BIIPEICKOM ITapa:

KY — koren-yrunuszarop; I'TY — razorypOnnHnas ycraHoBKa

Ha ocnoBe ananuza cocrosaus u nepcrnektus pazsurus [II'Y B Poceun, crpanax CHI u

3a pyOexoM MPOBEIEHO CpaBHEHME 3(P(PEKTUBHOCTH PA3MMYHEIX TUITOB, KOMOMHUpOBAaHHEIX [IIY

Bonpocwt u 3aoanusn

1. ITo kaknm mapamerpam/kpurepuam knaccupuupyrot [1TY?

2. B guem ocobennocTs TepmoanHamMmud eckoro mukna [IMY?

3. Kakue ocnoBubie Buasl I1I'Y momyuwm pacnpocrpanenue?

4. O0BACHUTE HA3HAUCHUE OCHOBHBIX ATEMEHTOB TeIUI0BOU cxemsl [IT'Y ¢ koTimoM-yTiim-
3aTOPOM.

5. [Touemy nmepexon K ABYXKOHTYPHOMY IIMKIY IMOBBIMIAET SKOHOMHUYHOCTE?

6. Kak ompenensaior reMmeparypy rasa 3a TypOMHOH U BO3yXad 3a KOMIIPECCOPOM?

7. Kak Bauser HauamsHasA TeMmneparypa razos Ha s pexkruaocts [ITY?

AOKYMEHT MNOANMCAH
SANEKTPOHHOW NOANWUCEIO

— e N ADODGEATNEET AP PP Ty A T
1 =18 AfTIAK ST B TRTRINT .I_'\- L) I * * i g LI LRLELELNF .
e '.1.-. Hal. FALNLE LW LELELY, -\..-E-\..If".El'..-_-c"-\..-l-\.."L'lr'il.l-\.."E| E L LU U ‘-\..'E

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3aoanue Nol:

[Tpoussectu pacuer I'TY- u ITTY-crynenen, cornmacoBars napametps! [II'Y mo crynenam
['TY, IITY. Onpenenurs KITJ IV no 3aganaeim mapamerpam. B cxeme paboTtaet BEICOKOTEM-
meparypHas razoBas TypOuHa:

» momHOCTE ['TY —150 MBT; f Temneparypa raza nepen typounoit — 1200 °C;

* CTENEHBb NOBBIIICHUA TABICHUA B KoMmpeccope — 13;

 KI1J] xommpeccopa — 0.85;

 KI1J] razoBou typOunsr — 0.85;

 KIIJT xamepsr cropanus — 0,97,

* TeMIIEpATypa BO3ayxa nepen kommpeccopoMm I'TY pasua —3 °C.

* B mapotypOmHHOM UacTH Mpeay CMOTPEHA KOHACHCAIIMOHHAA TypOnHAa:

e MomtHOCTE [ITY — 60 MBT;

* HaganbpHOE AaBaeHue mapa — 90 Oap;

 naBneHue kouaencauumn — 0,05 dap;

* BHyTpeHHU OTHOCUTENbHEIN KT/ TypOune! — (,85;

« ynekrpomexanngeckuit KITJ[ Typboreneparopa —0,97;

« cucrema perenepanuu Brrrouaer [TH] opu remneparype nurarensHoit Boast 169 °C;

 KIIJI xorna-yrumizaropa —(0,97.

B pacuere mpuHATE N300apHYIO TEMIOEMKOCTh BO3ayxa u rasa pasuou 1,01 k/{x/(kr K),

nmokasarensb anuadarsr paseH 1.41.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpakmuyeckasa paboma Neb. Bcnomozamenvhnoe 00opyoosartie ycmanoeok. Benomo-

camenvHoe ooopyoosanue ycmarnoeok TIC.

I]enwy: VI3yuuTs TUITBEI BCIIOMOTATENLHOTO 000pyoBaHmsA, npuMensaeMeIx Ha 12C

Ocrnoevt meopuii:

Jlns HopManpHOU padOTHEI KOTEIRHOTO arperara HeOOXOANMBI HETIPEPRIBHASA 1T0JAa4a BO3-
oyXa sl TOPEHUS TOMIMBA (IyTEEBON BEHTWIATOP ) M HENMPEPEIBHOE Y AAIIEHUE IPOAYKTOB Cropa-
HUA (OeIMOCOC). [l peryampoBaHMA TEMHOEPATYPBI MEPETPETOTO HMApPa U CHUKEHUSA OKHUCIIOB
430Ta MPUMEHAIOTCA IEIMOCOCH] PEHUPKYJIALAN. | PAHCIOPT BN K TOPEJIKAM U BEHTUIALNIO CH-
CTEMBI ITBLJIETTPUTOTOBIEHUSA 00€CIIEYNBAIOT METBHUUHBIE BEHTUIIATOPBL M BEHTHIATOPEI TOPAYETO
OyThA. JlyTEEBOM BEHTUIATOP 3a0UPAET TEMIBIN BO3AYX U3-TIOA KPBITIKA KOTEIHHOM U TTOJAET €T0
HA TNOJOTPEB B BO3AYXOMOAOTpeBATENb. JIBIMOBEIE TA3bl U3 BO3AYyXOMOOOTPEBATEIA HAIMIPABIIA-
I0TCA B 30JI0YJIOBUTENE, OT HETO K JBIMOCOCY U Ue€Pe3 ABIMOBYIO TPpyOy BEIOPACEIBAIOTCA B ATMO-
cepy npu temmeparype yxoaasmux razon 120...160 °C. Koren nmeer co CTOPOHBI IBIMOBBIX Ta-
30B CHCTEMY ITOJI PA3PEKEHUEM, WIH, KAK €€ HA3BIBAIOT, CUCTEMY C YPABHOBEIIEHHOMN TATOH, CO-
30aBAEMYIO COBMECTHBIM JIEHCTBUEM IBIMOCOCHOM M AIYTHEBOM YCTAHOBKH. 3[ECH TYyTHEBOU BEH-
TUIATOP CO3aaeT naBiaeHue B Bo3aymHoM noxorpesarene (1000..3000 Ila), BozogyxoBomax, ro-
peKax.

JleiMoOcOoC ycTaHaBauBAaeTCs mpu padOTe HA YyrOABHOM TOIUIMBE M CO3JAET Pa3pEKEHUE,
HaynHaA ¢ Tonku (mpumepHo 20 [la BBepxy TOMOYHOM KaMEpBl) U KOHYAS CAMHUM IBEIMOCOCOM
(mpumepno no 4000 ITa). bonee npocrasa cucrema — oiid KOTJIOB HA TA30MAa3YTHOM TOIJIMBE MO
HAOIyBOM. B KOT/Iax ¢ Tak0Ol CHCTEMON YCTAHABIUBAIOTCS TOMBKO TYTHEBBIE BEHTUIATOPHI (BO3-
OyXoayBku), cozmarone n30eitounoe papienue (2000...6000 Ila) Buiotes 00 yCTeA ABIMOBOHU
TpyOBI, U IBIMOCOCEI B 3TOM CIIy4de HE TPEOYIOTCA.

TaromyTeeBbie yCTAHOBKHM BEIOMPAIOTCA MO PacXony (IT0aade) Cpeasl U Nepenany mOJTHBIX
OABJIEHHUH Ta30BOTO WIH BO3OYIIHOTO TPAKTA.

JIBIMOCOC M OyTEEBOM BEHTUIATOP UMEIOT IIPUBOJ OT 3JIEKTPOABUTATENA, BO3AYXOIYBKH —

OT BJIEKTPOABUTATENA WIN TYPOUHEI. PACX0 I 3IIEKTPOSHEPTUH HA TATOIVTEEBRIE VCTAHOBKHU, KBT:
Y Y Y

Ntn =3,6ytn Dy
rae: YT — YIAEIBHBIM PAacxol SJIEKTPOIHEPTHH (C yueToM ko3(puimenra 3amaca), (kB

q)/T;

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCBLID

CepTudukar: Eﬂﬂwﬁﬂfﬂﬂﬁwﬁﬁ Eﬂmmﬁ Ha FHEQM&?'}ITHGM TOIIIHUBC,

Bnaneneu: llleGayxoea TateAHa AnexkcaHgpoBHa

y1a = 7,8 (kBT g)/T mpu pabore Ha yrie.
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OCHOBHBIMU TOTPEOUTEIAMUA BOABI HA SJIEKTPOCTAHIMAX ABIAIOTCA KOHAEHCATOPEI TYP-
Ooun (93...96 %), roe UMPKyIALUMOHHASA BOJA HUCHOJIB3YETCS IS KOHIEHCAIMU OTPabOTABILIETO
nmapa u nogaep:kaHusa Bakyyma. Hem riry0ixke BaKkyyM, TEM MEHBIIE PACXO] TOILUIMBA, HO JOPOMKE
YH]/I TypOunsl, koHAEHCATOp U cucTeMa BOOoCHAO)eHuA. C yBETMYEHNEM BAKyyMa BO3PACTAIOT
BBRIXOJHEIE MOTEPU TYPOUHEL, 13-3a yero npupoct mommocty U KIIJ[ ycranoBku 3ame pisroTcs.
Mcrounukamu BOABI MOTYT OBITE PEKH, 03€pa, MOPA U APTE3MAHCKHE CKBAXKWUHEL, B Poccun — B
OCHOBHOM peKH. BEIOOp NCTOUHNKA U CUCTEMBI BOTOCHAOKEHNS B 3HAYUTEIBEHON CTENEHU OIpe-
JEJIAETCA COOTHONIEHUEM MEKIY TPEOYEMBIM KOJIUUYECTBOM BOJBI B PA3IMYHEBIE TEPUOIBI TOA U
MHUHHUMAJIBHBIM PACX0I0M BOOEI B PEKE B 5TO k€ Bpema. Ha TOC B 0CHOBHOM NPUMEHSIOT Nps-
MOTOUYHYIO U 000POTHYIO CUCTEMBI TEXHUUECKOTO BOMOCHAOKeHud. [IpamoTounas cucrema (puc.
4.1) crabxaer >IEKTPOCTAHIMIO BOIOM HEMOCPEACTBEHHO U3 PEKH CO COPOCOM MCITOIB30BAHHON
BOJEI 00paTHO B peKky HIKE Bono3abopa. Takasa cucrema 00piuHO 0OecnmeunBaeT HauboOIEE HU3-
Ky TEMIIEPATYPy BOABI M HanOoJee iryOOKHI BAKyyM B KOHOEHCATOPAX MPU OTHOCHUTEIBEHO HE-

OOPOTHX THAPOTEXHUYECKUX COOPY KEHHUAX.

8

I s | 1T IS T I1 D FES

14

Pucynoxk 4.1 — Cucrema npaMOTOUYHOTO TEXHUIECKOTO BOTOCHAOKEHUA:

| — BOg03a0OpHEIN KOBIL; 2 — BOOZONPUEMHHK; 3 — IEHTPAIM30BAHHASA OEeperoBas HacOC-

Has CTAHIMA; 4 — MATUCTPATBHBIE TOA3EMHBIE HATIOPHBIE TPYOOTIPOBOIEI; 5 — KOHIEHCATOP TyP-
OuHEI; 6 — CTUBHON CU(POHHBIN KOIOAEI (THAPO3aTBOP); 7 — OTBOAAIINE CAMOTEUHEIE ITOA3EM-
HBIE€ KaHABI; § — OTKPBITEIM OTBOIAININH KaHAT, 9 — TpyOomIpoBox 000rpesa Bogo3adopa B 3uM-

HEe BpeMs

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

Ceprucbukar: 2C0Q0QOPOTHAT CHETEMAMIPHMEHSIETCSA, KOTIa Te0NT NCTOUHUKA HEAOCTATOUEH 1JIsI MPSIMOTOU-

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

Aeict

HOM CHUCTEMEI MJIH KOTIA MMOCIeIHAI HEYKOHOMWYHA BCIEICTBHE OOJILIION BEICOTEI ITOIAYH BO IBI

- P,
BATENEeH: C 19.U8. 2022 no 1908 2023
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i Oonemoro ynanenua 19C ot ucrounuka. O00poTHAA CUCTEMA UMEET UCKYCCTBEHHBIE OXJIa-
OUTENBHEIE YCTPOMCTBA: IMPYIBI-OXJIAAUTEIN WIN TPAIUPHU. B HUX OPOUCXOOUT OXJIAMKICHUE
LIUPKYJIALMOHHON BOJIBI, HATPETOU B KOHAEHCATOpax TypOouH. O0OpoTHAA BOIA OXJIAKAAETCA B
OCHOBHOM I10J BIMAHUEM IMEPEHOCA TETUIOTHI OT BOJEI K BO3AYXY IIPH €€ YJACTUYHOM MCHAPEHUH.

[Tpyne! (BOgoxpanuminia) MOTYT OBITE CO3IAHEI HA PEKAX (HA BOOOTOKE) (puc. 4.2) M B CyX010aaxX

(HAIMBHEIE BOJOXPAHUJIMIILA).

Pucynok 4.2 — Cxema 000pOTHOTO BOOOCHAOKEHUA C TIPYIOM-0XTATUTEIIEM:

| — cTpyepacopenemTensHOE COOPYKEHNE; 2 — OTKPHITHIA OTBOJAIINM KAHAI, 3 — CO-
OpYKEHUE IS PEryIMPOBAHUA YPOBHS BOJBI B 3aKPBITEIX OTBOIANIUX KaHAnax; 4 — 3aKpEITHIE
OTBOJANIAE KAHATBI;, 5 — KOHAEHCATOPBI OM0KOB; 6 — rmaBHel kopiryc ['POC; 7 — tpybonpoBon

oborpesa Bom03ab0pa;

8 — HAMMOPHEIE TPYOOIMPOBO Bl HUPKYIAITMOHHON BOEI K KOHAEHCATOPY On0ka; 9 — cimB-
HOU CU(POHHBIA KOIOAe (Tuapo3arBop); 10 — Onounas Oeperosas HacocHas; 11 — Bogompuem-
HUK; |2 — OTKPEITEIN TOABOIANINN KAHAI,

13 — pycno peku; 14 — xene300eTOHHBIN BOAOCOPOC MIOTHHEL, 15 — 3emnaHas mioTuHa

Ha nmopasnsromiem OomemmucTBe TOL] B KauecTBE OXITAANTENBHBIX YCTPONCTB MOTYT HPH-

MEHATECA TPAFUPHH,, OFIHIAI0IIHeCs OONMBIION KOMIAKTHOCTEIO. OHU HE TPeOYyIOT MCTOUHUKA
3NEKTPOHHOW OLNTMCBH)

Cepnd BOABLBoBHAC: PEKH MAI :03€paBOm3n snekrpocranumu (puc. 4.3). B 3aBucumoctu ot cnocoda

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

MEPEMENIEHNA BO3IyXa IPAIUPHU ITOAPA3IEIIOTCA HA OAIIEHHEIE, BEHTUWIATOPHEIE U OTKPBITEHIE.

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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B OameHHBIX TPagupHAX TOK BO3QyXa CO34AETCS BBEITAKHOM OANIHEN, B BEHTUJIATOPHBIX — BEHTH-

JIATOPOM, 4 B OTKPBITEIX — CCTCCTBCHHBIM ABMKCHHCM BO3 0y X4d.
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Pucynok 4.3 — Cxema 000poTHOTO BOIOCHAOKEHHA C TPATUPHEN:
l— xoHmeHcarop; 2 — ra300XIaaUTENN TEHEPATOPA; 3 — MACIOOXJIAAUTEIN TYPOUHEL; 4 —
rpagupHs; 5 — TpyOonpoBOa COPOCHOM BOAEI OT OXJIAAWUTENEH MACTIA
1 Tasa B NOJIBOIANIAE BOOOBOILI; 6 — BOGOCOOPHEIN DACCEUH IPpagupHU;

7 — TpyOOIIPOBO Bl MPOAYBKH HUPKYISIHOHHOTO KOHTYPA B CUCTEMY THAPO30JI0YJae-
HUSA; § — TPy OOTIPOBOIBI MOAMATKY HUPKYIAIUOHHON CUCTEMBI; 9 — CIIMBHBIE HAMMOPHEIE TPYOO-
OpPOBOABI K rpamupHaM; 10 — MUpKyIAIMOHHEIE HACOCKHL; 11 — HamopHEBIE TPYOOMPOBOIBI K KOH-
nencaropam Typoun; 12 — mepemMbIuka MEXIy CIMBHBIMU TPyOOIMpoOBOaMu KOHAeHcaropa; 13 —
OEPEMBIYKA MEKIY HAMOPHEIMHU TPyOOoTnpoBoaaMu; 14 — moaBOasAmine CaMOTEUHEIE BOTOBOIEI K

UUPKYJIAIUOHHEIM HAcocaMm, 15 — Bxon Bo3myxa

[To cmocoOy 00pazoBanma MOBEPXHOCTH OXJIAKICHUS TPATAPHA TOAPA3AEIIAIOTCS HA MIIE-
HOYHBIE U KalelbHbIE. B MIEHOUHEIX TpagupHAX OPOCUTEILHOE YCTPOMCTBO BEIMIOJIHAETCS B BUIE
OEPEBAHHBIX JOMIATHIX WIH ACOOIIEMEHTHBIX NIUTOB, YCTAHABINBAEMBIX B HECKOIBKO SPYCOB BEP-
TUKAJIBHO WX ¢ HEOOIBIINM HAKJIOHOM. B KanemsHBIX TpagupHAX OPOCUTEIEM CIIYKAT JEPEBAH-
HEBIE TOPU3OHTAIBHEIE TUTAHKY (OpYyCKH) TPEYTOIBHOTO WK NPAMOYTOJIBHOTO CEYEHMA, PACIIOa-
raeMbI€ B HECKOJILKO PAIOB MO BEICOTE KOPUIOPHO, MIAXMATHO MM KackaaHo. OCHOBHOM mokasa-

TECIb paﬁﬂﬁwgﬁwga — KPATHOCTE OXJIAKACHHA, PdABHAA OTHOINCHHUIO PACX0Od OXJIdXKIAH0-

_ 3NEKTPOHHOW MOANUCHIO
Ceprnd HIEH KOHACHCATOP BOABL: (3 APOIIY CKY mapa B KoHaeHcarop Dk

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OKOHOMHMUYECKH HAWBBITOOHEMINIAS KPATHOCTh OXJAKIAEHUA Moxn OOBIYHO COCTABIIAET
40...60. KparHocTe OXJTaKaEHUA 3aBUCAT OT BPEMEHHM I'OJd: 3UMOH OHA MPUOJIM3UTEIBHO BABOE
MEHBIIE, 4eM JIeTOM. [[71s npynoB-oxnagureneid NpuUHUMAETCA Moxn = 40...50; n14 ucnapurens-
HOU TpaaupHUA Moxn = 30...40; 1719 000POTHEIX CHUCTEM C BEHTHUIATOPHBIMHU TPAAUPHIAMU Moxn =

15...20. Pacxon >I€KTpOIHEPTUH HA BEHTUIATOPEI «CYX0M» rpaaupHu, KBT:
Ngp = 3,6D¢(1—ctg )y g™ oxnMas -

rae: Do — pacxon nmeperperoro napa Ha TypOHHY, Kr/C;
OlR — OTHOCHUTEILHEBIN pacxof mapa u3 ordopa typOunel Ha perenepanuto; yeu= 0,023 kBt

U/T OXJIANKIAIONIEro BO31yXa;

GEE GEE

My, = —B% = =3...4
GLL Dl{mum

rae: GB3 — pacxo BO3ayXa 4EPE3 «CYXYIo» TPAAUPHIO.

HacoCe TEIUIOBEIX 2NEKTPOCTAHIMHN, KAK U JPYTUE TUITEI MALIAH, CIYKAIIUE I HEpEMe-
HIEHUS CPEOBI U COOOMIEHUA €1 YHEPIUH, XAPAKTEPU3IYIOTCS CIEAYIONMMHI MapaMeTpaMu: 00beM-
HOU MPOU3BOJUTENBHOCTRIO (IOAAYEHN), JABIEHUEM HA CTOPOHE HATHETAHUSA, INIOTHOCTBIO IEpe-
MEMIAEMOU CPELEI.

[TuraTensHBIE HACOCH! ABIAIOTCA BANKHEHIINMH U3 BCIOMOTATENRHBIX MALIUH MAPOTYP-
OMHHOU SNMEKTPOCTAHINY, UX PACCUUTHIBAIOT HA MOAAYY NMUTATEIEHON BOIAEI IIPU MAKCUMAIBHOM
monmHou 1T IC ¢ 3amacom. Ha 0mokax ¢ mapmenuem 13 MIla monaocteio mo 210 MBT B kauecTre
IPUBOJA MUTATEIBHOTO HACOCA MPUMEHSIOT ANIEKTpOoABUrarenu, Ha sHeprodomokax 300 MBt u
BBINIE — TYPOOIIPUBOI.

KonaeHcaTHeIE HACOCHI PA3BUBAIOT IABIECHHE, HEOOXOQUMOE I MTOOAYN KOHICHCATA qe-
pe3 IIH]] B neasparop, 1 yCTaHABIMBAIOTCA MOCIE KOHAEHCATOPA. [IpOM3BOANTENEHOCTE KOHICH-
CATHBIX HACOCOB OIPENENAECTCA MAKCUMAIBHBIM PACXOO0M KOHAEHCATA TYPOMHBEI MO yCIOBHAM
JIETHET 0 ITEPUOAA, I/ TEIUIO(PUKAIMOHHEIX TYPOHUH — IT0 KOHJIEHCAIMOHHOMY PEXHUMY C BEIKITIO-
YEHHBIMU TEIUIO(PUKAITMOHHBIMHA OTOOpaMU Mpu pad0oTe ¢ MAKCUMAIEHOU ANIEKTPUYECKOUN HATPY3-
KOM.

[IupkyIAIMOHHEIE HACOCH 00ECTIEUNBAIOT MOAAUY OXJIAXKIAIONIEH BOJBI B KOHIEHCATOD,
HEOOX0 TNNQIh B REBEA TCIUIOTE 0T 0TpadoTaBmero mapa B Typoune. OTBoa TEIIOTEL B KOH-

3NEKTPOHHOW NOANMCLIO
Ceprud i CH CATOPCA TP OB BU AR TR AIPHDMOCTOAHHOM OJABJICHHH, d CJIICI0BATCIIEHO, H TCMIICPATYPC.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlns obecnieueHus cTaOMIBHOTO TOpeHUs B kamepe cropanus ['TY mpupoaHeiii ra3 10IKeH
MOCTYNAaTh K TOPEIOYHOMY YCTPONCTBY IIPHU OIPEAEICHHOM JABICHUH, 3aBucAnieM ot tuma ['TY.

[Tpn oTCYTCTBMM HA IIIOMIAIKE UIEKTPOCTAHIIMH ra30MPOBOAA BEICOKOTO JABJIEHUA, TPE-
Oyemoro nms padoter I'TY, naBneHne TOMMBHOTO ra3a JOCTUTAETCS MOBBINIEHUEM JaBICHUA, I10-
CTyMaromiero Ha razopacnpeneaurenbuseii myHKT (I'PIT) mpupognoro raza ¢ moMonis1o qOKMMHBIX
kommpeccoB (JIK). HeoOxoamMoCTe yCTaHOBKHM 3THUX arperaroB CyNIECTBEHHO BIWAET HA PACXO0]
3JIEKTPOSHEPruM HA COOCTBEHHEBIE HYIKIBL. MOIIHOCTE IPUBOAA HOKUMHOIO KOMIIPECCOpA CO-

crasiasger 1.5...3 % ot momuoctu I'TY

Koumponsnwie eonpocwi:

1. ITepeancmure BCmomorarensHOE 000pygoBanue sHeproomokos TIC.

2. YT0 OTHOCUTCA K TEXHUIECKOMY BOZOCHAOKEHUIO CTAHIINH !

3. Kakue CUCTEMBI TEXHUUECKOTO BOTOCHAOKEHUA MPUMEHAIOT HA CTAHIMAX ?
4. YT0o mOKa3eIBAET KPATHOCTE OXJIAKIECHUS !

5. Kakum yCTpOMCTBOM OCYNIECTBIAAETCA PA3MOJI TBEPAOTO TOILIMBA

6. UTO OTHOCHUTCS K TATOAYTHEBBIM YCTPOHCTBAM?

7. Haznauenne nupKyasainOHHBIX HACOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Ipakmuuecxkan paooma Ne7. Hokazamenu s¢pgpexmugnocmu ycmanoeox. lloxasa-

menu Ippexmugnocmu ycmaroeox TIC.

Ienws: V3yuurs 0CHOBHEBEIE KPUTEPHUH 3(P(PEKTUBHOCTH YCTAaHOBOK 1OC

Ocrnoevt meopuii:

TemnoBas S5KOHOMHUYHOCTE AMEKTPOCTAHIMHA XapakTepusyerca 3HaueHnaMu KIIJ1, ynens-
HBEIX PAcXOJOB TEILUIOTEI U yCIOBHOI'O TOILUIMBA HA IIPOM3BOACTBO 3JIEKTPOIHEPruu W Teria. B
SHEPTETUYECKOHN yCTAHOBKE UMEIOTCA MOTEPU TEIUIOTHL B TAPOBOM KOTJIE, Ty pOMHE, TeHEpaTope,
TEMJI000MEHHEIX YCTPOHUCTBAX, NAPONPOBOIAX U AP. ITH NOTEPHU YUUTHIBAIOTCS IIPU OMPEAETECHUN
KII/ cranmum. Pacxon snekTposHeprun Ha COOCTBEHHBIE HYKIBI 3ABUCUT OT BUJA TOIUIMBA, OT
CUCTEMBI OBLICTIPUTOTOBIECHNAS M TEXHUYECKOTO BOJOCHAONKEHMA, 4 TaKkKe OT pekuma pabdoTHI

obopynoBanusa. CyMMapHBI PACXOM SIEKTPOSHEPTUH, KBT:
NCH =NT,[[ —|-NTH —I—N]_];H -|—N1-[[_I —|—NBH _I_NCY
Kos(¢ummenT 3arpar 35EeKTPOIHEPTUN HA COOCTBEHHBIE HY K IBL:

Nen

Ky =
CH Ny

rae: Nr — sJekTpudeckas MONIHOCTE YHEPTo0moka, kKBT.

KII/] coOCTBEHHEIX HYKI:
Nen = (Nt = Nep)/Nr =1-key

KII/] mo oTImycKy 2neKTpOIHEPTUH:

My =(Np =Ny )/(BQ}I;) =NKNeplcH T

rae: B — pacxon rommBa Ha KOTEN, KI/C;

(Qu — HU3MmAA TENI0Ta CTOPAaHNusA TOTIHNBA, KJ[K/KT;

Nrp — KITJ] Tpancniopra remna, nyp = 0,98...0,99;

Nk — KII/] koTma, KOTOPEIM MOKHO OLIEHUTH I10 CJIETYOIIMM BBIPAKEHUAM:

npu padoTe maporeHeparopa Ha rase
Nk =0,95-3,3-107*(¢,, —270)
JULSL YTOJIBHBIX ITAPOT€HEPATOPOB

_ 4
[OKYMEHT MOAMWUCAH Nk = 0,93-3,3-10 (IHIE N 2?0)
SNEKTPOHHOW MOANMCHIO

Copnibasar. ZCONRE PO FEMITEPHTY S it FaTemrOi BOTBI, °C:
OBHA

Bnaneneu: llleGayxoea TaTeAHa AnekcaH

nrr — KI1JI rypboreneparopHoii yCTAHOBKH ITO MPOU3BOACTBY AIEKTPOIHEPT UH,
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T]TT=NF,/Q3

rae: Q5 — Temiora, pacxoayemas Ha BRIPAOOTKY 3yeKTposHeprun, KBT. [{na onenku >¢-
(peKTUBHOCTH PadOTHl SHEPreTUIECKUX YCTaHOBOK [DC, UCHONB3YIONIMX Pa3TUYHBEIE TOTUINBA,
IPUMEHAETCA MMOHATHE YCIOBHOE TOIUIMBO, HM3IIAA TEIUIOTA CTOPAaHUsA KOTOPOTO paBHa 29,33
M1x/kr (7000 kxkan/kr). Y qempHeIA pacXo YCI0BHOIO TOIUIMBA HA OTHYCKAEMYIO JJIEKTPO3HEP-
ruto, Kr y.1/(kBt f a):

by =3600/(29 330my) = 0,123/1y

KII/] mo oTImycKy 2neKTpOIHEPTUH:

Ny =Nt _NCH)/[BQPI: _ G J=‘T1K11TpTICHT1Tr
NgMcy

rae ncy — KII/] cereBoii yeranosku, ncy = 0,97...0,98;
(Qr — Tenmo, oTImyckaemoe notpedurenam temna, kBT.

KII/] mo oTmycky Temnna:
Mo =MKThpNCy

Pacxon Torumuea Ha 1Ol pazmensroT mexkay BeIPpaOOTAHHON 3JIEKTPOSHEPTHUEN U TEILIO-

TOW. Y OENBHBIN Pacxo] yCIOBHOTO TOIINBA, KT V.T/(kBT f 1):

Ha OTIIYCKAEMYIO JIEKTPOIHEPTHUIO

0,123
by =
Ny
Ha OTHYCKAEMOE TEILIO
0,123
bQ =—
o
i Ha otiryck 1 I'kan rermna
143
bg -
e

Koumponsnwie eonpocwi:

1. Yro Takoe yCioBHOE TOIIMBO?

2. Yro Takoe cOOCTBEHHEBIE HYXK OBl SHEProOmoKa?

3. [lepeuncmure mokaszarenu a(pdexkruBnoctu padoter ['TY.

4. YT0 mOKa3BIBAET YIEMBHBIN PACXO YCIOBHOTO TOTINBA?

5 o AR STIA OB Atg RiELL 110 OTIIYCKY 57IeKTPOSHEPriM KOO((PUIMEHT 3aTPaT 3JIEKTPOdHEp-

Ceptudmkar: EEGGGGﬁSEEABBEBEEEDSETBAS'D'D 000004 3E

Bna,u,enéﬂm ﬂﬂﬁgﬁ G?Br@m&ﬂ}’m .

6. Ot wero 3aBucut KIIJ] mo ormycky Tenna?
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5. Yueono-memoouueckoe u ungpopmayuonnoe odecneydeniie OUCHUNTUH B

5.1 Hepeuensv 0CHOBHOU U OONONHUMEILHOU UM EPAMY Pbl, HEOOXOOUMOI 014 0CB0e-
HUSL OUCHUNIUHDbI
5.1.2 Ilepeuenv 0CHOGHOIL TUMEPAMYPbL:

1. bapoukumn, E. B. Obmas suepreruka : yuednoe nocodue / E. B. bapoukun, M. HO. 3o-

puHn, A. E. bapoukun. — 3-e u3g. — Mocksa, Bonorga : Uadpa-Unxenepus, 2021. — 316 ¢. —
ISBN 978-5-9729-0759-5. — Tekcr : snekrponnsii // L{ludpposoii odOpazoBarensHsiii pecypc IPR
SMART : [caitT]. — URL: https://www.iprbookshop.ru/114940.html

2. Baneer, U. M. O0mias snekTposHepreTuka | GNeKTpoOHHBIA pecypc|: yaednoe mocoodue /
1. M. Banees, B. I'. MakapoB. — Dnextpon. TekcToBbI€ Januele. — Kazans : Kazanckuii naumo-
HAJIBHBIN UCCIIENOBATEIECKAN TEXHOJIOTHIECKUM yHusepeurer, 2017. — 220 c¢. Pexxum gocrymna:
http://www.iprbookshop.ru/79339.html

3. Jlebenen, B. A. Tennosuepreruka | nekTpoHHsni pecypc|: yuebnuk / B. A. Jlebenes.

— OnekTpoH. TekcToBeie qanuele. — CI10. : Cankr-IlerepOyprexuil ropusiit yausepeurer, 2017.

— 371 c. Pexxuwm nocryma: http://www.iprbookshop.ru/78140.html

5.1.3 Ilepeuens OonoanumenvHoll 1Umepamypbol:

1. Obmas sHepreTuka [ DnekTpoHHBIN pecypc]|: yueOnuk: B 2 ku. / B.I1. 'openos, C.B. T'o-
penos, B.C. I'openos u np. ; nmox pen. B.IL. I'openora, E.B. UBanoBou. - Mocksa ; bepnun : [{u-
pext-Memua, 2016. - Ku. 1. AnprepHaruBHEIE UCTOYHUKH SHEprun. - 434 ¢. Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=447693

2. BobOmkoga, T.B. IIponeccer n anmaparel mMUNIEBEIX OPOU3BOACTB [ DIIEKTPOHHEBIN pe-
cypc]: yuednoe nocodue / T.B. Bobmukosa, C.H. lllnsikos, A.B. [Tepmsakos; @I'BOY BIIO Cras-
POITOJILCKUM TOCYIAPCTBEHHBIN arpapHeiil yHUBEpcuTeT. - CraBpomois : Arpyce, 2013. - 212 c.
Pesxum nocryna: http://biblioclub.ru/index.php?page=book&id=277522

3. beicrpunkui, I'. @. Ob0mjaa sHepreTrka (MPOU3BOICTBO TEILIOBOM M AJIEKTPHUUECKOM
sHeprun) : [yuebnuk| / I'.@. beicrpunxuit, I'.I'. I'acanramgxues, B.C. Koxnuenkos. - 2-e u3n,.,
crep. - M. : KHOPYC, 2014. - 408 c. - (bakamaBpuar). - Ha yueOnuke rpu@: Jon.YMO. - bu0-
auorpad.: c. 403-404. - ISBN 978-5-406-03655-6

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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5.2 Ilepeuensv yueoOHo-MenmooUUeCKo20 obecnedeHus camocmoamenbHol padoomol 00y-
YAOWUXCA RO OUCHURTIUHE

l. Meroguueckue yka3zanus IO BRITOJHEHUIO MPAKTUUECKNUX pa00T mo aucuuiminae «O0-
n1as YHEPreETUKAY.

2. Merognueckue yka3aHusa MO OPraHu3aiui U MPOBEIEHUIO0 CAMOCTOATENRHON padOTEI

n0 qucruIummHe «O0mas SHePreTuKa.

5.3 Ilepeuens pecypcos ungopMmayuonHo-mereKOMMYHUKauuonnou cemu Humeprem,
Heo0X00UMBbBIX 018 0CB0CHUA OUCHUNTUHDI
1. http://www.biblioclub.ru -ObC "Yuusepcurerckas 0udmorexa onmain"

2. http://www.iprbookshop.ru/ - nekrponno- omdmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUWHUCTEPCTBO HAVKHU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EJIEPALIUU
OEJIEPAJIBHOE 'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX]IE-
HUE BBICHIEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKHNI ®EJIEPAJIBHBIM YHUBEPCUTET»

[Taruropckmii uHCTUTYT (puiman) CKOY

MeToanueckue YyKa3aHUs

10 OPTraHU3AIMHN U MPOBEIEHUIO CAMOCTOATEIBEHON PAOOTEI
o guctnumauHe «OBLIASA SOHEPI'ETHUKA »
IULA CTYIEHTOB HAMPABIEHHS IMOATOTOBKH
13.03.02 DnekTposHepPreTHKa U SJIEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Copepxanue

Brenenne
1 OO0mias xapakTepUCTHKA CAMOCTOATEILHON PabOTE 00yUarOmIErocs Ipyu U3yue-

HAW JUCHUIIUHEL «O0mIas SHEPreTUKa»

2 [Inan-rpaduk BEIMOTHEHNA CAMOCTOATENBHON PAOOTEI
3 KOHTPOIBEHEIE TOUKY ¥ BUABEL OTYETHOCTH IT0 HUM
4 Meromnueckne peKOMEH JALNH 10 U3YYEHUIO TEO PETUIECKOTO
mMarepuana
5 Yuebno-meroquueckoe u MH(POPMAINOHHOE 00ecTeueHne QUCIIUIITHNHEL
NIOKYMEHT NOJMNWCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBenenue

CamocroarensHas padoTa — mmaHnupyemas yueOHas, yaeOHO-UCCIeI0BATENL CKAA, HAYTHO-
HCCIIe0BATENBCKAS pab0oTa CTYAEHTOB, BEIITOIHAEMASN BO BHEAYIUTOPHOE (ay IUTOPHOE) BPEMH I10
3aJaHUI0 U OPH METOOUUECKOM PYKOBOICTBE MPEMONABATENA, HO 0€3 €ro HEMmOCPEOCTBEHHOTO
ydgacTus (MpU 4aCTUYHOM HEMOCPEACTBEHHOM YUACTHUH ITPEMOJABATENA, OCTABIISAIONIEM BEAYIYIO
OB 3a padOTOM CTYAEHTOB).

CamocrosarensHas padora ctyneHToB B BY 3e aBnsaercsa BawHEIM BUIOM yU€OHON U HAyU-
HOU OEATEIBHOCTH CTYIEHTA.

Bengymas nens oprannzanym u ocyniectsieHus CPC nomkHa coBmagars ¢ Hebo 00yue-
HUSA CTYAEHTA — MOArOTOBKOM OakamaBpa ¢ BeicmM oOpazoBanuem. [Ipu oprammsamnumu CPC Bax-
HBEIM U HEOOXOIMMEBEIM YCIOBUEM CTAHOBATCS (DOPMUPOBAHUE YMEHHA CAMOCTOATEILHOU PadOTEL
IJI TPUOOPETEHNA 3HAHNH, HABBIKOB ¥ BO3MOKHOCTH O PraHU3aI My YIeOHOU U HAYIHOM JIEATE Th-
HOCTH.

Llenpro camocroaTensHOM pabOTEI CTYAEHTOB ABIAETCA OBIANCHUE (DYHIAMEHTAIBHBIMHU
3HAHUAMU, TPO(PECCHOHATEHBIMI YMEHUAMH M HABBEIKAMH JEATEIBHOCTH MO TPO(UIIO, ONBITOM
TBOPUYECKOM, UCCIEAOBATEILCKON AeATENpHOCTU. CamocTroaTensHas padora CTyaeHTOB CIoCo0-
CTBYET Pa3BUTHIO CAMOCTOATEIEHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH, TBOPYECKOTO

MOAX0Ja K PEMIEHUIO MPo0ieM yueOHOr0 U PO €ECCHOHATBEHOTO YPOBHSL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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O01Ias XapaKkTepHCTHKA CAMOCTOATEILHOH padoTHI 00y4Yaerocs Npu H3y4eHHH

THCHHILTHHBI «O01as YHePreTHKA)

CamocroarensHas padora - mmanupyemas yueOHas, yaeOHO-UCCIEN0BATENbCKAL, HAYTHO-
HCCIe0BATENBCK A pad0TA CTYAEHTOB, BEITOIHAEMAS BO BHEAYIUTOPHOE (ay IUTOPHOE) BPEMS TI0
3aJaHUI0 U OPH METOOUUECKOM PYKOBOICTBE MPEMOOABATENA, HO 0€3 €ro HEmOCPEOCTBEHHOTO
y49acThA (IIPH 9aCTUYHOM HEIMOCPEICTBEHHOM YUaCTHH IIPETIOABATEIA, OCTAB/IAONIEM BEAYILYIO
POk 32 padOTOM CTYIEHTOB).

CamocrosrensHas padora ctyneHnToB B BY 3e aBnsercsa BaxHEIM BUIOM yU4eOHOH U HAyU-
HOU AEATEIEHOCTH CTyAeHTa. CaMOCTOoATENbHAS pad0oTa CTYJEHTOB UTPAET 3HAYUTENEHYIO POJIL B
PEUTHHTOBOM TEXHOJIOTHH 00yueHus. B cBsa3u ¢ stum, 00yuenune B BY 3e Bxmouaer B ceds nBe,
MPAKTUYECKH OJUHAKOBEIE MO O0BEMY M B3aUMOBIMAHUIO YACTH — IpoIecca 0O0ydeHus u mpo-
necca camoo0yuenus. [Tosromy CPC momxna crats 3 pEKTUBHOU U LIENEHATIPABIEHHON padoTON
CTyIEHTA.

K coBpemMeHHOMY CHENMATUCTY 0OMECTBO NMPENBABIAET JOCTATOYHO MINUPOKUHI MEPEYEHE
TpeOOBaHUI, Cpead KOTOPBEIX HEMATOBAKHOE 3HAUCHNE UMEET HAIMUME YV BEIITY CKHUKOB OTIPEe-
JIEHHBIX CITIOCOOHOCTEN U YMEHU CAMOCTOATENEHO JOOBIBATE 3HAHUA W3 PA3IUYHEIX HCTOUHHKOB,
CUCTEMATH3UPOBATE NOJIYICHHYIO HH(POPMALUIO, TaBATE OLUEHKY KOHKPETHOU (PUHAHCOBOM CUTY-
anny. GOPMUPOBAHUE TAKOTO YMEHMS IPOMCXOIUT B TEYEHHUE BCETO IEpuoga 00ydeHUs depes
y4aCcTHE CTYAEHTOB B NMPAKTHYECKUX 3AHATHUAX, BBIMOIHEHHE KOHTPOJBHBIX 3a0aHUI U TECTOB,
HAMAICAHNE KyPCOBBIX M BBITYCKHBIX KBAMM(PUKAITMOHHEIX padoT. [ITpu sTOM camocTosTensHas pa-
00Ta CTYIEHTOB UTPAET PEHIAOIIYIO POJIb B XO€ BCETO yaeOHOTO mmponecca.

Bengymas nens oprannzanuu u ocymiectBiaeHus CPC nomkna coBnagars ¢ neiso 00yge-
HUSA CTYJEHTA — MTOJATOTOBKOM CIIEIUAINCTA U OakaimaBpa ¢ BeICIIMM 00OpazoBanueM. [Ipu opranu-
3auun CPC BaHBIM 1 HEOOXOOUMBIM YCIIOBUEM CTAHOBATCA (POPMHUPOBAHUE YMEHMA CAMOCTOS -
TEJILHOU pabOTHI IS MPUOOpPETEHN 3HAHUN, HABBIKOB M BO3MOKHOCTH OPTraHU3alMK yIeOHOU U
HAYTHOU IEATEITEHOCTH.

DopmMEI CAMOCTOATEIREHOM PAOOTEI CTYAEHTOB pasHOo00pas3Hel. B coorBeTcTBIHN ¢ paboue
OPOrpaMMOMN JUCIUIUIMHBL MPEITYyCMOTPEHBI CAEAYIONIME BUABI CAMOCTOATENLHOU padOTHL CTy-
IIEHTA:

- CAMOCTOATENBHOE N3YUECHUE JTUTEPATY PHI;

- CAMOCTOATCIBHOC PCIIICHUE 3a1a4,

W
- BHPSTIFOEFVPLEBOTO MPOEKTa,

Cepmudomkatr: 2C0Q00043ESABBBO952205E7/BAS00060000043E

HHAMH, OIIEITOM HCCHEﬂDBHTEJTbCKDﬁ OJEATCIEHOCTH.
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3adauamu camMOCTOATEILHOTO U3YUEHUS TUTEPATYPHI ABIISIOTCA:

. yrayOneHne U paClMpPEeHNE TEOPETHUECKUX 3HAHUIM;

. (popMHPOBAHNE YMEHUHM MCIOJIB30BATH HOPMATHUBHYIO, IMPABOBYIO, CHPABOUHYIO
OOKYMEHTALMIO U CIIENUAIBHYIO JTUTEPATYPY;

. pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYJEHTOB.

Llenv camocmoamenvnoco peuwienua 3aday - OBIaneHUE Npo(PeCCHOHATBLHEIMU YMEHHU-
AMH ¥ HABBIKAMHU JEATEIBHOCTH MO PO (irro Oy aynien IeaTeasHOCTH.

3adauamu CaMOCTOATEILHOTO PEILIEHUS 34049 ABJIAIOTCA:

. CUCTEMATH3AIMA U 3AKPEIUICHUE MOJIYYEHHBIX TEOPETHUECKUX 3HAHWUW U MPAKTH-
YECKUX YMEHUU CTYIEHTOB;

. (popMHUPOBAHHME CAMOCTOATEIBHOCTH MBINLIEHUS, CITIOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEATHU3ALIHH;

. Pa3BUTHE UCCIENOBATEIECKUX YMEHUH.

Lenvio camocmoamenbho20 6bINOTHEHUA PACYCMHO-2pauiecKoll padompl 110 TUCLIH-
IJIMHE ABJIAETCS OBIANCHHUE (PYyHIAMEHTATEHBIMHM 3HAHUAMHA, MPO(]ECCHOHATHFHBIMU YMEHUAMU U
HABBIKAMM JEATEIBHOCTH ITO MPO(PriIto, OIMEITOM TBOPYECKOM, UCCIEN0BATENLCKON IEATEIHHOCTH.

3adauamu TAHHOTO BUAA CAMOCTOATENLHOU pA0OTHI CTYAEHTA SBIISIOTCS:

. CUCTEMATH3ALMA U 3AKPEIUIEHUE MOJIYYECHHBIX TEOPETHUECKUX 3HAHWUW U MPAKTH-
JECKUX YMEHHUU CTYIEHTOB;

. yriayOneHne U pacliupeHne TEOPETUYECKUX 3HAHWH;

. (popMHPOBAHME YMEHUHM HCIIOJB30BATH HOPMATHUBHYIO, IIPABOBYIO, CHPABOUYHYIO
OOKYMEHTAIMIO U CIIEHUAIBHYIO JIUTEPATYPY;

. pPa3BUTHE MO3HABATEIBLHEIX CIIOCOOHOCTEN U AKTUBHOCTH CTYACHTOB: TBOPUYECKOMU
WHUIIMATUBEI, CAMOCTOATEIBEHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

. (popMIpPOBAHME CAMOCTOATEIFHOCTH MBITILIEHUS, CITOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3ALINH;

. pPa3BUTHE UCCIIENOBATEIECKUX YMEHUH,

. HCIIOJIE30BAHUE MATEPHAIa, COOPAHHOTO U MOIYYEHHOTO B XOJ€ CAMOCTOATEITb-
HBIX 3aHATHH HA CEMHHAPAX, HA NMPAKTUYECKUX U JIA0OPATOPHEIX 3aHATHAX, [IPU HATHCAHUU KyP-

COBOU pabOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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B pe3yneTare 0CBOEHMA MTUCHUILIMHEL (POPMUPYIOTCA CIEAYIONIMN MEPEUEHb IUIAHUPYE-

MBIX PE3yJIBTATOB OOYYEHMA IO IMCIUILIMHE, COOTHECEHHBIX C IUIAHMPYEMBIMUA PE3YJIETATAMHU

OCBOEHHUS 00pa30BATEILHON MPOTPAMMEL:

Kon, popmynupoBka kommne- | Koxa, popmympoBka HHIUKA-
TEHUIHH TOpa

[Inanupyemeie pe3yabTaTel
00yd4EeHMA M0 TUCIIUILTHHE
(MO IO ), XAPAKTEPU3YIO-
M€ STamsl (POPMUPOBAHUA

KOMITCTCHIIUM, HHIUKATOPOB

WJ1-5 nx-1 Jlemoncrpupyer
IMTOHUMAHUE B3aUMO CBA3H 3a-
a4 MPOEKTUPOBAHUS U IKC-
IUTYATAIMHA CUCTEM SJIEKTPO-

cHAOKeHus

3HAET OCHOBHBIE BUIEI YHEP-
TeTUUIECKUX PECYPCOB, CHO-
coOBl mpeoOpa3oBaHns UX B
SMEKTPUIECKYIO U TEIIOBYIO
YHEPTUTO; TUIBI IEKTPOCTAH-
1, UX KOHCTPYKIUH U OC-
HOBHEIE€ arperaTsl.

[IK-1 Crrocoben yuacTBOBATE

B IIPOEKTUPOBAHUH CUCTEM
3JIEKTPOCHAOKEHUA NJI-6 nx-1 CriocoOen oxapax-
TEPU30BATE JIEKTPOTEXHUYE-

CKO€ 000pynOBaHME (THIIHL,
(P)YyHKIITMOHATIBEHOE HA3HAYE-
HUE) 3JIEKTPOIHEPTETHUECKHUX
CUCTEM

Ymeer aHamm3upoBaTh U Ol1e-
HHUBATh JOCTOMHCTBA W HENO-
CTATK! PA3JIMIHBIX SIIEKTPO-
CTAHI[HI, CUCTEM OTOIUICHU
1 TOPSYEr0 BOAOCHAOKEHMS.
Brnaneer naBeikamu pacuera
OCHOBHBIX ITAPAMETPOB TOII-
JIMBa; HABBIKAMU pacueTa
TEILUI0 0OMEHHEIX ITPOIIECCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Inan-rpauk BuINOJTHEHHS CAMOCTOATE/ILHOH padoThI

Kost peammye- O0BeM "4acoB, B TOM UHCJIE
MBIX KOMITETEH- Bun nearensnoct (peacTsa u Tex- KﬂHéHRTHHH
L1, UTHIUKA- CTyZIEHTOB HOorHH CPC pabora ¢ Bcero
ropa(os) OLICHKH ITPEeTo1aBa-
TeJIeM
Ounas popma 00ydenus
4 cemecTp
CaMOCTOATEIRHOE
myuenne gurepatypel | CobecemoBanme | 44,955 4,995 49,95
mo Temam Nel-9
K- 1 Hoarotopka K Aek- | (oGecenopanme | 1,215 0,135 1,35
WI-Smetr [ .
WT-611x.1 [T1csr MEHHBIN
[TogroroBka k mpak- OTHET O pemes
UTECKIIM AAFSTTISM HHWH THITOBBIX, 2.43 0,27 2.7
Pa3HOYPOBHBEIX
3amad
Hroro 3a 4 cemecTp: 48,6 54 54
Hroro: 48,6 54 54
3aouHas popma 00yaeHHs
3 cemecTp
CaMOCTOATEIRHOE
m3yuenne gurepatypsl | CobecemoBanme | 63,585 7,065 70,65
o Temam Nel-9
K- 1 HoaroToRKa K NIk - Gecenoparme | 0,405 | 0,045 0.45
U-Smcr .
WJT-611k.1 [T1ChE MEeHHEBIHN
OTUET O perIe-
lonroToBka k npak- HHUH THHEBLI}{, 0.81 0.09 0.9
THYCCKHUM 3dHATHAM
Pa3HOYPOBHBBIX
3amaq
HToro 3a 4 cemecrTp: 64,8 7,2 72
Hroro: 64,8 7,2 72
NOKYMEHT MOAMMCAH

3NEKTPOHHOW NOANMCLIO

CepTudukar:
Bnaneneu:
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KﬂHTpﬂJ’lehlE TOYKH H BHIbI OTHE¢THOCTH 110 HHM

Ne Bun nesarensHOCTH CTYIEHTOB Cpoku KonuuecTBo
/11 BBIITOJTHEHUA OamnoB
4 ceMecTp
L. [TpakTnueckoe 3anatue Ne 2 6 Hemensa 25
2. [Tpaktuaeckoe 3anarue Ne 5 10 Hemens 15
3. [Tpaktiaeckoe 3anatue Ne 8 16 Hemensa 15
HUTtoro 3a 4 cemecTp 55
HUroro 55

Maxk cumMansHO BO3MOKHBI 0arI 3a BECh TEKYIIAN KOHTPOIE MakCiMaIbHO BO3MO KHEIH

Oamni 3a BECh TEKYIINI KOHTPOJB YCTAHABIMBAETCA PABHEIM 55. Tekyniee KOHTPOIBLHO € MEPONPH-

ATHUE CUMTAETCSA COAHHBIM, €CJIM CTYACHT ITOIy4ns 3a HEero He Mmenee 60% oT yCTaHOBIEHHOTO 1A

3TOT0 KOHTPOJIA MAKCUMAILHOTO Oaruia. PEUTUHTOBRIN Oaiul, BEICTABIAEMBIN CTYIEHTY 34 TEKY-

M1€€ KOHTPOJIEHOE MEPONTPUATHE, CIAHHOE CTYIEHTOM B YCTAHOBJIEHHEIE IPA(PUKOM KOHTPOJIEHBIX

MEPOOPUATHHN CPOKHU, OTIPEAENAECTCA CAETYIOIMMM 00pa3zom:

YPpOBEHB BEIMOJIHEHUA KOHTPOJIBEHOTO PerrruHrossii 0amr (B % 0T MaKCUMAJIbHOT O
3amaHuA Oama 3a KOHTPOJBEHOE 33TAHUE)
OTIMYHBIN 100
Xopommi 30
Y 1OBIE€TBOPUTEIBLHEIN 60
HeynoBneTBopUTEnBHEIN 0

PelrTnunroBas cucrema yCneBaeMoCTH CTYAEHTOB HE MPENYCMOTPEHA IJI8 3a09HOU (PO PMEI

0OyueHus.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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MeToanueckue PEKOMEHTAIHHA M0 H3IYUYCHHIO TCOPETHYECKOI'O MaTepHaJia

CamocrosarenpHas padoTa CTyAE€HTa HAUMHAETCA C BHUMATEILHOTO O3HAKOMIIEHHSA C CO-
nepxaHuem yaueOHoro Kypca.

M3ydenune ka0l TEMEI CIE€IYET HAYMHATE C BHUMATEIEHOTO O3HAKOMIEHH C HA0OpOM
BOIIPOCOB. OHU OPHEHTUPYIOT CTYAEHTA, MOKA3BIBAIOT, UTO OH JOJKEH 3HATH IO JAHHOW TEME.
Bonmpocel TeMBI Kak OBl HAKITAABIBAIOTCS HA COOTBETCTBYIONIYIO ITIABY M30PAaHHOTO YUE€OHMKA WIIH
yueOHoro mocodus. B urore momkHO OBITE ACHBIM, KAKHE BOMPOCH TEMBI YUEOHOTO Kypca U C
KaKOH riyOMHOM PACKPBITE B KOHKPETHOM y4eOHOM Marepuae, a Kakue Boo0mie omynieHsl. 1 pe-
Oyercs TBOPUECKOE OTHOWIEHHUE U K CAMOMY COAEPKAHUIO U CIATIINHEL.

Bompocsl, cocTaBistonine ee coaep:xanne, 00IagaroT pa3Hoil CTENEHbI0 BAKHOCTH. ECTE
BOIIPOCEKI, BEITOMHAIONINE (DYHKIIUIO JIOTHYECKON CBA3KHM CONEPKAHUA TEMBI M BCETO Kypca, UMe-
FOTCS BOIIPOCKEI OMMUCATEIBHOT0 WIN PA3bACHATEILHOTO XaPAKTEPa, a TAKKE HCTOPHIECKOTO IKC-
Kypca B 001aCTh M3y4aeMOM TUCIIUIUTAHEL. BCe 3TH BOIIPOCHI HE COCTABIIAIOT CYTH MMOHATHHOTO,
KOHIIENTYAILHOT0 COAEPKAHUA TEMBI, HO HEOOXOIUMBI I LEJI0CTHOTO BOCIPUATHA U3YJaEMBIX
IpoOmem.

M3yuaemas muCHMILIMHA UMEET CBOM KATETOPHAILHO -IOHATUMHEBIN anmapar. HayuHnsie no-
HATUS — O9TO Ta 0a3a, Ha KOTOPOU CTPOUTCA Kaxnas Hayka. [loHATMas — y37I0BBEIE, OIMOPHEIE
MyHKTHI KaK HAYYHOTO, TAK ¥ Y4€OHOr0 MO3HAHMA, JOTHYECKUE CTYIIEHU IBUIKEHHUA B yuede OT
IPOCTOTO K CA0KHOMY, OT ABJIEHUS K CYIIIHOCTH. be3 ACHOTO MOHNMAHWS MOHATHN yueda KpaiHe
3aTPYAHAECTCA, a COAepKaHnue MpuOOPETEHHBIX 3HAHUM CTAHOBUTCS TYCKJIBIM, PACTIIBIBUATEIM.

CTyaeHT JOIKEH NOHUMATh, YTO CAMOCTOATEIFHOE OBIAACHHUE 3HAHUAMU SABIACTCA TJIAB-
HEBIM, OIpEAEIoniuM. Bricias mKoaa co34aeT OJI 3TOr0 HEOOX0 AUMEBIE YCIOBUA, TOMOTAeT Oy-
OYyIIEMY BBICOKOKBATM(DPUIITUPOBAHHOMY CIIEHUAINCTY OBJIAJETh TEXHOJIOTHEN CAMOCTOATEIBHOTO
MPOU3BOACTBA 3HAHUMU.

B camocrosrensHON padoTe CTyaeHTaM NMPUXOIUTCA UCIIOIB30BATH JIUTEPATYPY Pa3INu-
HBIX BUOB: HEPBOUCTOTYHUKH, MOHOTPA(HN, HAYYHBIE COOPHUKH, XPECTOMATHH, YUEOHNKH, YUI€0-
HBIE TOCO0OMA, KypHAIEI U ap. M3yueHue kypca npeanoaaraetr 3HaKOMCTBO CTYAEHTOB € O0JIBIINM
00BEMOM HAYYHOU M YUEOHOM JIMTEPATYPEI, YTO, B CBOIO OUYEPENb, MOPOKIAET HEOOXOAUMOCTH
BBEIPAOOTKH y HUX PAIMOHAIEHO-KPUTHYECKOTO IMOIX01A K U3YUYA€EMBIM UCTOYHHUKAM.

Yr00BI HE «YyTOHYTE» B OTPOMHOM O00OBEME PEKOMEHIOBAHHBIX €MY IJIS U3yYEHUA UCTOU-
HHUKOB, CTYyJIEHT, IPEKIE BCETO, NOJIKEH HAYUUTHCSI MPABWILHO UX 9uTaTh. [IpaBunsHOe uyrenue

Y
pPEKO MEH@}%%%%E%KGB NPENIOIAaraeT CICO0BAHNE HECKOJIBKAM HECIIOKHBIM, HO BECbMa
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[TpenBapuTenbHEIT MPOCMOTP KHUTH BKIIOUAET O3HAKOMIIEHHE C TUTYJBHBIM JIMCTOM
KHUTH, AHHOTAUUEH, PEANCIOBUEM, OrjiaBiaeHueM. [Ipu o3nakomienun ¢ orsaBiaeHneM He00xo-
IUMO BBEIJIEUTH PA3€IIbl, TJIABEI, Taparpa(sl, MPEACTABIAIONIME /11 BAC HHTEPEC, OErIo ux mpo-
CMOTPETh, HAUTH MECTA, OTHOCAMIMECS K TeMe (abd3ambl, cTpaHunbl, maparpa@sl), U MO3HAKO-
MUTECSI C HIMHU B OONMX geprax.

Hayunrie n3nanusa COMpPOBOKIAIOTCA PA3IMIHEIMU BCIOMOTATENEHBIMU MATEPHATAMA —
HAYYHBIM AIIapaToM, HOATOMY BaKHO 3HATh, U3 KAKMX OCHOBHEIX 3JIEMEHTOB OH COCTOUT, KAKOBEI
€ro () YHKIINH.

3HAKOMCTBO C KHUTOH JIYUII€ BCETO HAUNHATE C U3YYECHHU S AHHOTAIMN — KPATKOU XapaK-
TEPUCTUKU KHWIH, PACKPHIBAIOMIEH €€ COAEpkKaHWE, WIACHHYI0, TEMATHUYECKYIO U KAHPOBYIO
HAIPABJIECHHOCTh, CBEAECHUA 00 aBTOpE, HA3HAUYEHUE U OPyTHe 0COOEHHOCTH. AHHOTAIMA ITOMO-
raer COCTABUTH IIPEABAPUTENLHOE MHEHHUE O KHUTE.

['my0ke mOHATE COMEPKAHNE KHUTH ITO3BOJIAIOT BCTYMUTENIBHAS CTATh S, B KOTOPOR JAETCA
OLIEHKA COJIEPAHUA KHUTH, 3aTPArMBAEMOUN B HEHU MPOOJIEMATHUKH, COAEPKUTCI UH(POopMAIUs O
KU3HEHHOUW U TBOPUECKOM OMOTpad)uit aBTOPA, BEICKA3BIBAIOTCS IMOJIEMUYECKUE 3aMEUaHUA, PA3b-
ACHAIOTCA OTAEIBHBIEC MOI0KEHUA KHUTH, JAIOTCA KOMMEHTAPHH H T.JI. BOT mouemy 3HAKOMCTBO
C BCTYIIUTEIBEHOM CTATHEN MPEACTABIACTCA OUEHb BAKHBIM: OHO ITOMOTAET CTYAEHTY COPHUEHTH-
POBATECS B TEKCTE PA0OTEL, OOPATUTE BHUMAHNUE HA €€ HAN00JIEE [IEHHEIE U BAYKHBIE PA3EIIEL.

Toit ke nenn comencTBYET 3HaKOMCTBO € OTJIABIEHUEM, IMPEOUCIOBUEM, IT0CIECIOBHEM.
Becpma moJsie3HBIMHM SJIEMEHTAMM HAYYHOTO ammapara ABJIAIOTCA CHOCKM, KOMMEHTApuH, Tao-
JTWLEL, TpaPUKN, CIIUCKU TUTEPATYPEL. OHM HE TOJIBKO WIITIOCTPUPYIOT OTAEIBHEIE ITOJIOKEHU
KHUTH WIH CTATBEU, HO M CaMH MO Ce0€ ABIAIOTCA NOMOIHUTEIBHEIM UCTOYHMKOM MH()OpMAIH
IJI UMTATEA.

Ecmn unrarens 3auHTEpecoBaia Kakas-TO BRICKA3aHHAS ABTOPOM MEBICIb, HE HAILIEAMIAn
MOAPOOHOT0 OCBENIEHNA B JAHHOM UCTOYHHKE, OH MOKET 00PAaTUTHCA K TEKCTY UCTOYHHKA, YITO-
MHUHAE€MOT0 B CHOCKE, JIMO0 K UCTOYHHUKY, KOTOPBIM OH MOKET HAUTH B CIIHUCKE JIMTEPATYPHL, Pe-
KOMEHIOBAHHOW aBTOPOM IS CAMOCTOATENHHOTO N3YUECHUA.

CymniecTByeT HECKOIBKO (pOPM BEAECHUA 3ATTUCEH:

— 1u1aH (OpOCTOM U pa3BEPHYTHIN ) — HanOoIee Kparkas (popmMa 3armmucH OpOYUTAHHOTO,
MPENCTABIAIONIAA COOOM NePEeUueHb BOMPOCOB, PACCMATPUBAEMEIX B KHUT'€ WIH CTaThE. PazBephy-
THIA TIJIAH TIPeAcTaBmaer co0ou Oomee moapoOHyI0 3amUCh MPOYUTAHHOTO, C JETAMM3ALMEN OT-

OEIBHEIX MOM0KEHUH U BEIBOJIOB, C BRIMMCKOM IIUTAT, CTATUCTUYECKNX JAHHBIX U T.4. PazBephy-

o v
TBIN HHﬂ&%%%Wﬁ@GMGMHHK IIPHU BBEICTYIUIEHUH C JOKJIAI0M HA KOHKPETHYIO TEMY Ha
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— TE€3UCHL — KPATKO C(POPMyTHPOBAHHEIE ITOJIOKEHU A, OCHOBHEIE OO0k CHUA KHUTH, CTa-
ThU. Kak mpaBmio, T€3UCH COCTABIAIOTCA MMOCIE MPEABAPUTEILHOTO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, IIPH €70 NOBTOPHOM IpouTeHNN. OHM MOMOTar0T 3aIIOMHUTh U CHCTEMATU3UPOBATH HH-
(popmanuro.

CocraBieHne KOHCIIEKTOB

bosplIyio posiE B YCBOGHHMM U MOBTOPEHHUM MPOMIEHHOTO MATEPUANIA UTPAET XOPOIIHH
KOHCIIEKT, CONEP/KANINi OCHOBHEIE UIEH IMPOUYUTAHHOTO B YUEOHMKE U YCIIBIIIAHHOTO B JIEKIHH.
KoHncnekT — 510, o CymecTBy, HAOPOCOK, pa3BEPHYTHIH IMJIAH CBA3ZHOTO PacCKa3a mo OCHOBHBIM
BOITPOCAM TEMEI.

B kakol-T0O Mepe KOHCHEKT PACCYUTAH (B 3aBUCUMOCTH OT MHAWBUIYAIBHBIX 0COOEHHO-
CTEH CTYJEHTA) HE TOJIBKO HA WHTEIUICKTYAJBHYIO M SMOIMOHAIBHYIO, HO ¥ HA 3PUTEIBHYIO ITa-
MATH, IPUIEM TEKCT KOHCIIEKTA HEPEAKO ACCOLMHUPYETCH €1IE U C TEKCTOM YUCOHHMKA WIH 3AIHCBIO
nekuuu. [Tostomy nerue 3amomMmHaeTca cogepKaHue KOHCIIEKTOB, HAMMCAHHBIX pa3bopuuBo, ¢
MOTYEPKUBAHUEM MM BEIIEIIEHUEM Pa3PAIKOH KIFOUEBEIX CJIOB U (ppas.

CaMOCTOATENRHO WU3YYEHHBIE TEMBI MPETOCTABIAIOTCS MPENoaaBaTeno B (POPME KOH-
CIEKTA, 0 KOTOPOMY MPOMCXOOUT coOecemoBanme. TeopeTuuecKke TeMbI Kypca (OTIEMbHBIE BO-
IPOCHI ), BEIHOCUMBIE HA CAMOCTOATEIBHOE U3YUEHUE, HPEACTABICHEI HUKE.

TunoBele KOHTPOJILHEIE 3aTAHUS U UHBIE MATEPHAJIBI, XAPAKTEPU3YIONIUE dTAITEl (PopMu-
POBAHUA KOMITETEHIIAMN

Bompocsr niis codbece noBanus

1. YTto Takoe yaensHEI 00bEM, YIETEHBIN BEC, TNIOTHOCTS ?

2. Yemy paena remmneparypa B °K 0°C?

3. JlaiiTe onpeneneHnusa SHTPOINTNH, SHTAJIEITHU.

4. Jlanite onmpeneneHusa Ui OMUIIATE MPOLECC: mapa, napooOpa3OBaHUA, HCITAPEHUS, KH-
MEHWUA, KOHAEHCAIMHU, BO3TOHKH, AeCyOIMMari, HACBIIEHHOTO IMapa, CyXOro HACHIIIEHHOTO
mapa, BIAKHOT0 HACBIIIIEHHOT O [Tapa, MEPErperoro mnapa.

5. B uem cocTOUT pazmiunie MEKIY SMOUPUIECKOU 1 a0COMOTHOM TeMITEpaTypaMu’

6. Kakumu mpubopamMu M3MEPAIOTCA TEMOEPATYPA U IABIECHUE?

7. B ueM COCTOUT pazmiune MEKAY (PU3MUeCKON U TEXHUUECKON aTMocepamu’?

8. Kak cBsa3ansl Mexay cOOOM CTEMEHb BIAKHOCTH U CTENEHL CYXOCTH mmapa’

9. Onmummre TpenMymecTBa U HEAOCTATKH OmouHou cxemel 1IC.

10. Kakue BHOBI TOIUTHB MPHUMCHAIOT Hd TCIIOBBIX 3JICKTPHYCCKHUX CTHHL[HH}{?

UdredeS s todeibiepuKars?

CepTucpmikat:  2C000Q043E9ABBBIS52205E7BA500060000043E
Bnageneu; meﬁlyi K:BIWELT M3MEHEHNE HAYAIBHBIX U KOHEUHBIX nmapamerpoB Ha tepmuueckun KII1/]
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13. Ha3znaueHue napoBBIX KOTJIOB.

14. Yro BkIrOUAET B C€0s MOHATHE «CUCTEMA PETECHEPALINN !

15. Haznauenue geasparopa.

16. Kakue npuMeHAI0OT CUCTEMBI OYUCTKN YXOISAMINX (IBIMOBEIX ) Ta30B?

17. IlpuHtmn neicTBUA KOHOEHCATOPA MAPOBEIX TYPOUH.

18. Uro Takoe cereBas yCcTaHOBKA?

19. O0BsacHUTE OCOOEHHOCTH TEPMOANHAMNY ECKUX HUKIOB ['TY.

20. Ot xakux nmokasarenedt ['TY 3aBucuT yBenmueHue nojie3HoN yAEApHOM padoThl KA’

21. B uem ocobennocts cxeM ['TY ¢ pazpesnsim Bastom?

22. Kakue cyniecTByioT croco0r moBeimenus 3¢ pexrusnoctu ['TY?

23. Kak 3asucut KIIJ] I'TY ot crenenn cxartis?

24. B xakom o0opynosanuu I'TY 3arpaunBaercs pabora?

25. [Touemy neNCTBUTENBHBIN MPOTECC CHKATHA OTIMIAETCA OT TeopeTudeckoro B ['TY?

26. Kak BmusioT TerwioBeie motepu Ha 3 dexktuBnocts ['TY?

27. Kakout pexxuM padotsl ['TY Ha3eBarOT pacueTHEIM?

28. ITo kakum mapamerpam/kputepuaMm knaccupurmpyrort [1TY?

29. B uem ocobeHHOCTE TepMoguHamMuaeckoro nukia [I'Y?

30. Kakue ocHoBHele Buabl [11'Y momyumimn pacrpocrpanenue?

31. O0BACHUTE HA3HAYEHUE OCHOBHBIX 3JIEMEHTOB TEIUTIOBOU CcXxeMEI [II'Y ¢ koTtnom-yTu-
JTHU3aTOPOM.

32. [Touemy mepexon K AByXKOHTYPHOMY KTy MOBEIMIAET SKOHOMHUYHOCTE?

33. Kak onpenensAroT TeMIEpPATypy rasa 3a TypOMHOU 1 BO3AyXa 38 KOMIOPECCOPOM?

34. Kak BimsAeT HaganpHas TeMIIEparypa ra3oB Ha 3¢ @ektnBuocTs [1TY7

35. Ilepeuuncaure BconoMorareabHOE 000pynoBanue sueprodmnokos 1TOC.

36. UTO OTHOCHUTCS K TEXHUYECKOMY BOJTOCHAOKEHUIO CTAHINU

37. Kakue cucremMsl TEXHUYECKOTO BOAOCHAOKEHNA TPUMEHSIOT HA CTAHIIUAX !

38. UT0 moKa3eBaeT KPATHOCTE OXJIAKIECHUS ?

39. Kakum yCTpOMCTBOM OCYIIECTBIIAETCA PAa3MOJI TBEPAOrO TOILIUBA

40. UTO OTHOCUTCSA K TATOIYTHEBBIM YCTPOUCTBAM?

41. Haznauenne nupKyIAIMOHHEIX HACOCOB.

42. Uto Tako€e yCI0BHOE TOILUIUBO?

43. Uto Takoe COOCTBEHHBIE HY OBl SHEProdmoka?

%%Wﬁm{mmem{ s pexrusaoctu padboter ['TY.
0

Ceptudmkar: ECGGG% 9ABBB952205E7BAS00060000043E
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46. Kax muser Ha KI1J] mo oTonycky anekTposHepruu KO3 (PUIMEHT 3aTpaT 3IEKTPOIHEP-
TN Ha COOCTBEHHEIE HYKIBI?

47. Ot gero 3aBucur KII/] mo oTmycky Temia?

48. Kak0oBO BO3IEHCTBUE HA OKPYKAIOMIYIO Cpeny cO CcTOpoHEl ADC?

49. Yem 00y CIOBIEHO NPUMEHEHNE MHOTOKOHTYPHEIX cxem ADC?

50. Kakum 00pazom OTBOIUTCS BELIEAAEMOE MPU AAEPHON PEAKIIMH TEMJIO U3 PEAKTOPA HA
ADC?

51. Jlnsg gero ucnonae3yroTCsa CEMapaTopsl B MPOTOYHEIX YACTAX YHEPTOYCTAHOBOK?

52. Kakue MaTrepuaasl HCHOIB3YIOT B KAUECTBE 3aMe [UTUTEIIA IACPHON PEaKIui B PEaKTOpe
ADC?

53. Kakue mo BeIUIHHE SJIEKTPUIECKUE MOTITHOCTH BEIPAOATEIBAIOT PEAKTOPEI COBPEMEH-
HBIX ADC?

54. Jlnsa Kakux 1e1er CO3AAI0TCS 3aNIUTHBIE 30HBI BOKPYT Tepputropuii ADC?

55. N300pa3uts TpexkoHTypHYIO cxemy ASC.

56. Uto Takoe tBH1I1?
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Yueono-memoouueckoe u unpopmauuonmnoe odecneueniie OUCHUNTUH b

Ilepeuenv ocrHoeHOI U 0ONOTHUMENBHOUI JUmMEPAMYPbl, HEOOXOOUMOU 01 0CBOCHUA
OUCHUNTUHbI
Ilepeuenv ocnoeHoOl TUmMepamypol:

1. bapoukumn, E. B. Obmas suepreruka : yuednoe nocodbue / E. B. bapoukun, M. HO. 30-

puHn, A. E. bapoukun. — 3-e u3g. — Mocksa, Bonorga : Uadpa-Unxenepus, 2021. — 316 ¢. —
ISBN 978-5-9729-0759-5. — Tekcr : snekrponnsii // L{ludpposoii odOpazoBarensHsiii pecypc IPR
SMART : [caitT]. — URL: https://www.iprbookshop.ru/114940.html

2. Baneer, U. M. O0mias snekTposHepreTuka | GNeKTpoOHHBIA pecypc|: yaednoe mocoodue /
1. M. Banees, B. I'. MakapoB. — Dnextpon. TekcToBbI€ Januele. — Kazans : Kazanckuii naumo-
HAJIBHBIN UCCIIENOBATEIECKAN TEXHOIOTHIeCcKkul yuusepeurer, 2017. — 220 c¢. Pexxum gocrymna:
http://www.iprbookshop.ru/79339.html

3. Jlebenen, B. A. Tennosuepreruka | nekTpoHHsni pecypc|: yuebnuk / B. A. Jlebenes.

— OnekTpoH. TekcToBeie qanuele. — CI10. : Cankr-IlerepOyprexuil ropusiit yausepeurer, 2017.

— 371 c. Pexxum mocryma: http://www.iprbookshop.ru/78140 .html

Ilepeuernv OonotHUmMEIbHOU TUMEPAMYPbL:

1. Obmas sHepreTuka [ DnekTpoHHBIN pecypc]|: yueOnuk: B 2 ku. / B.I1. 'openos, C.B. T'o-
penos, B.C. I'openos u np. ; nmox pen. B.IL. I'openora, E.B. UBanoBou. - Mocksa ; bepnun : [{u-
pext-Memua, 2016. - Ku. 1. AnprepHaruBHEIE UCTOUYHUKHN SHEprun. - 434 ¢. Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=447693

2. BobOmkoga, T.B. IIponeccer n anmaparel mMUNIEBEIX OPOU3BOACTB [ DIIEKTPOHHEBIN pe-
cypc]: yuednoe nocodue / T.B. Bobmukosa, C.H. lllnsikos, A.B. [Tepmsakos; ®I'BOY BIIO Cras-
POITOJILCKUM TOCYIAPCTBEHHBIN arpapHeiil yHUBEpcuTeT. - CraBpomois : Arpyce, 2013. - 212 c.
Pesxum nocryna: http://biblioclub.ru/index.php?page=book&id=277522

3. bercrpunkui, I'. @. Ob0mjaa sHepreTrika (MPOU3BOICTBO TEILUIOBOM U AIEKTPHUUECKOM
sHeprui) : [yuebnuk| / I'.@. bricrpumkui, ['.I'. I'acanramxues, B.C. KoxnueHkos. - 2-e u3nm,.,
crep. - M. : KHOPYC, 2014. - 408 c. - (bakamaBpuar). - Ha yueOnuke rpu@: Jon.YMO. - bu0-
auorpad.: c. 403-404. - ISBN 978-5-406-03655-6
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Ilepeuens yueoHo-Memoouuecko20 odecnedeHus CamocmoamenbHol pabomst 00ydaro-
WUXCA NO OUCHUNTUHE

l. Meroguueckue yka3zanus IO BRITOJHEHUIO MPAKTUUECKNUX pa00T mo aucuuiminae «O0-
n1as YHEPreETUKAY.

2. Merognueckue yka3aHusa MO OPraHu3aiui U MPOBEIEHUIO0 CAMOCTOATENRHON padOTEI

n0 qucruIummHe «O0mas SHePreTuKa.

Ilepeuens pecypcoe ungopmauuonno-meneKoMMyHuUKayuonnou cemu Humepnem, ne-
00X 00UMBIX 015 0CBOCHUA OUCUUNTUHDI
1. http://www.biblioclub.ru -ObC "Yuusepcurerckas 0udmorexa onmain"

2. http://www.iprbookshop.ru/ - nekrporno- omdmoreunas cucrema [PRbooks
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