MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

, N YTBEPXJAIO
AOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
Doicrawrenen: o 16.01.2023 Ao 10.04.2024 05 nrons 2023 r.
. J

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.B.05 Harnerarte/jiu M TeIJIOBbLIE IBUTaTEJIH

3akperieHa 3a kabenpoir  JHepreTukH

VYueOnsii ian  b130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 0OydueHHsT ~ OUHAS
OO6mmas TPy 10€MKOCTh 73ET

Bunel koHTpOISA B ceMecTpax:
KounTponsHas padota 5, Dx3aMeH 5

Pacnpene.ueﬂne YaC0B JUCHHUIIJIMHBI IO CeEMECTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Hroro
Henens 17
Bun 3ansaTuit vl | PO | v PIl

Jlexumn 34 134 |34 |34
JlaGopatopHsie 34 (34 |34 |34
IIpaxkTuueckue 17 (17 |17 |17
B ToMm uncne uHT. 24 124 |24 |24
B Tom uncne B hopme 51 |51 |51 |51
IIPaKT.OJATOTOBKU
HUroro aya. 85 [85 |85 |85
KoHnTakTHas paborta 85 |8 |85 |85
Cawm. pabota 131 | 131 | 131 | 131
Yachl Ha KOHTPOJIb 36 |36 |36 |36
Hroro 252 1252|252 | 252
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[Iporpammy coctaBui(n):
0.c., cm.np., Jlamywkuna C.B.
PaGoyast mporpamma JUCHUTUTHHBL

Harnerarejiu ¥ TenjioBble IBUTATEIU
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasiyieHuto nmoarotoBku 13.03.01 TemnosnepreTika u TeroTexHuka (mpruka3 Munobpuayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpasnenue: 13.03.01 Tennosnepreruka 1 TeII0TEXHUKA
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

JHepreTHKHU

ITpotokon ot 21 anpesnst 2023 r. Nel0
Cpok neiictBus mporpamMmbl: 2023-2027 yu.T.

3aB. xadenpoit bymaros FO.H.

IIpencenatens MK®

crapuuii npenojasatens Jlatymkuna C.B. 24 anpens 2023 r. Ne9
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
JupexTop 6uOaroTeKH Cotauk T.®.

Ne peructparnyn 33

(MeToaMYeCKU OT/AEI)
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Buzuposanue PI1/] nJ1s1 MCIOJIHEHUS] B 04epPeHOM y4eOHOM rogy

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl

JHepreTuku
Buecens! nsmenenus/nononnenus (Ipunoxenue )
[Iporoxon ot 2024 . Ne
3aB. kadenpoit
Buzuposanue PI1/] nJ1s1 McioJIHEHUS] B 0UepPeHOM y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
JHepreTuKu

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Buzuposanue PII/] 1J1s1 McioJIHEHUS] B 0YePeHOM y4eOHOM roay

IIpencenarens MK®
. 2026 .
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
JHepPreTuKu

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanue PI1/] nJ1s1 MCIIOJIHEHUS] B 04epPeHOM y4eOHOM rogy

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
JHepreTuKu

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | dopmupoBaHue y 00ydaromuxcs U MproOpeTeHre MU 3HaHUH B 00JIaCTH HAaTHETATeNel U TeTUIOBBIX IBUTATEIEH.

2. MECTO JUMCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pazapen) OOIT: b1.B.05

21

Tpe6onamm K Hpe[[BapHTeJILHOfI noJAIrOTOBKE oﬁyqalomerocsl:

2.1.1

TexHuueckas TepMOJIMHAMUKA

2.1.2

TeopeTrnueckas U IpUKIaAHAS MEXaHUKA

2.13

dusuka

2.14

l'upporasonuHammka

2.1.5

Marepuanosenenue u TKM

2.2

III/ICHI/IHJIHHLI U MPAKTUKHU, 1] KOTOPbLIX OCBOCHUE JTAHHOM TUCHMILIHHBI (MO[lyJ'lﬂ) HeOﬁXO}ll/lMO Kak
npeamecTreyrouiee:

221

CucTtembl OTOIJICHUS, BEHTUIAIUU U KOHAUIHUOHUPOBAHUS BO3AYyXa

222

OHeprocOepexeHne B TeIIOPHEPTeTHKE M TEIUIOTEXHOIOTHH

223

HcTouHuKH TeII0CHA0KEeHHS

224

[IpousBoncTBeHHAs (AKCILTyaTaIlMOHHAS) PAKTHKA

225

IIpousBoncTBeHHAs (MIPEAIUIUIOMHAS) TIPAKTHKA

2.2.6

DKOHOMHUKA TCIUIOOHEPT CTUKU

227

HeTpaZ[I/II_II/IOHHLIG ¥ BO30OHOBJISIEMBIC HCTOYHHKH OHEPIrun

228

OxpaHa OKpyKaromeil cpebl Ipu paboTe TEIIOIHEPTeTUIECKUX 00BEKTOB

229

KotenpHbIe YCTAaHOBKHU U TApOIrC€HECPATOPHI

2.2.10

OKCIUTyaTalysl TEIMIOIHEPTeTUIECKUX YCTAHOBOK U CUCTEM

2.2.11

TemnomaccooOMeHHOE 000pyIOBaHIE TPEIIPHUSATHH

2212

Texnomoruyeckue OHEProHOCUTECIIN Hpe,I[HpI/IHTI/Iﬁ

2.2.13

CucTeMBI TEIIOCHAOKEHNS

22.14

[oaroroBka K mpolexype 3allUThl U 3alIUTa BBITYCKHOHM KBAIU(HKAITHOHHON pabOThI

2.2.15

DHeproOaiaHCH! PEIPHSATHH

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUILTUHbI

(MOIYJIST)

IIK-1: I'oTOB K BBINOJHEHUIO THIPABJIHYECKHX PACYETOB, PACUYETOB TEMJIOBBIX CXeM CBBLIOOPOM 000pY/1I0BAHMS U APMATYPBI

1151 IPOEKTHPOBAHMS TEXHOJIOTHYECKHUX PelleHNii KOTeIbHBIX, HEHTPATBHBIX TEMIOBBIX MYHKTOB, MAJIBIX
TeIJI0JIeKTPOLeHTpaseil

Wumukarop 1 | [1K-1.1. BeIOJHSAET TUAPABIMYCCKUHA PAaCcUeT, pacyeT TEIUIOBBIX CXEM.

IK-5: CnocofeH k NJIAaHUPOBAHUIO PA0OT MO IKCILIYyaTAlMH TelJIoMeXaHn4Yeckoro odopynosanus TIC

Wnpukatop 1 | [IK-5.1. OcymecTBiseT mIaHUpOBaHHE padoT IO HKCIDIyaTalllH TeIIoMeXaHndeckoro obopynosanus TOC.

B pe3yibTate ocBOeHMS AMCHUILUIMHBI 00y4YalOIMIiCs 10J2KeH

31

3HaTh:

3.1.1

TEOPETUYECKUE OCHOBBI HATHETATENIEH U TEIJIOBBIX JIBUTATEIIEl; yCTPOMCTBO M IPUHIMII JCHCTBUS BEHTHIISTOPOB,
HAaCcOCOB, KOMITPECCOPOB, TTAPOBBIX M 'A30BBIX TypOWH, IBUTATENEH BHYTPEHHETO CTOPAHMs; OCHOBHBIEC XapaKTEPHUCTUKH,
ITapaMeTpBhl, METO bl PETYIHPOBAHNUS, YCIOBHS HaSKHOM PabOThI, 3KCIUTyaTalliy U UCTIBITAHNS HarHeTaTelel u
TEIUIOBBIX JABUraTeNeH;

3.2

YMmerh:

3.2.1

pacCUYHTHIBATH TPYyOOIIPOBOAHYIO CHCTEMY, BRIOMPATh TUI U KOINYECTBO MAIINH; 00€CIEYNBATh HAASKHYIO U
3¢ dexTUBHYI0 pabOTy TEIUIOBBIX JBUIaTENIEil M HArHETATEJICH; IIPOBOIUTH I'MAPABINYECKUE UCIIBITAHNS HArHETATEIICH;

33

Buaagern:

33.1

HaBBIKAMU cOOpa M aHaIM3a UCXOMHBIX JAaHHBIX JUIS IPOSKTUPOBAHMS HaTHETaTeIel U TeIUIOBBIX ABUTAaTeNIeH U UX
3JIEMEHTOB B COOTBETCTBUH C HOPMAaTHBHOI JOKyMEHTAIMEI; METOIUKOH OLIEHKH M aHAJIM3a TePMOJIMHAMUYECKUX U
THIPOTra30IMHAMHYECKHX MPOIIECCOB B TypOHMHAaxX, KoMmpeccopax, IBC; MeTomuikoil BEIOOpa 1 pacueTa Haubosee
SKOHOMHYHBIX, HA/ISKHBIX ¥ 0€30ITaCHBIX PEKIMOB PAOOTHI U PETYIMPOBAHNUS TEIIOBBIX ABHTATEEH U HATHETATEIICH.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI (MO YJIS)

Kon

3aHATUHA 3aHATHUSA TEM Kype UM PaKT.

Bun HaumenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uute | [lpumeuanue




Paznen

Pazgen 1. Harnerarean

1.1

Jlex

OO01me cBeaeHus O
HarHeTaTesax

IIK-1 IIK-5

JI1.3J11.5
JI1.6J12.2
91

0,5

Jlekmus-
Oecena
IIK1.1,
TIK5.1

1.2

Jlex

Hacocbl 1 BEeHTUIIATOPBI

12

IK-1 IIK-5

JI1.3 JI1.5
JI1.6J12.2
Ol

Jlekmus-
Oecena
IIK1.1,
TIK5.1

1.3

Jlex

Kommnpeccopsl

IK-1 IIK-5

JI1.3 JI1.5
JI1.6J12.2
€]

Jlekmus-
Oecena
IIK1.1,
TIK5.1

1.4

Ip

Orpenenenue
THAPABINYECKOTO
CONpOTHBIICHNUS ceTH. Pacuer
Haropa 1 JIaBJICHASA
THIPaBINYECKUX MAIIHH,
paboTaronmx Ha CeTb.

IK-1 IIK-5

JI1.3J11.5
JI1.6J12.2
J12.3
Ol

1,5

IIpenonasate
JIb 3HAKOMHT
00y4Jaromuxc
S C TTOPSIIIKOM
BBIMTOJHCHHS
3a7aHus,
HaOIIoMaeT 3a
BBITTOJTHEHHE
M H TIpH
HEOOXOIUMOC
TH
KOpPpPEKTHpPYE
T paboTy
00yJaroImXxC
s 11K 1.1,
IKS5.1

1.5

IIp

[MocTpoeHne XapakTepuCTUKU
CETH U HarHeTaTens.
Omnpenenenue paboInx
[IapaMeTPOB ACHCTBYIOLINX
HarHerateneil. Haxoxnenue
paboueii Touky.

IK-1 IIK-5

JI1.3 J11.5
JI1.6J12.2
J12.3
o1

1,5

[IpenonaBate
JIb 3HAKOMUT
00yJarommxc
s C IOPSIIKOM
BBITTOJHEHUS
3a7aHus,
HaOJIroJaeT 3a
BBIITOJIHEHHE
M H IIpH
HEOOX0IUMOC
™
KOPPEKTHpPYE
T paboTy
o0yJarommxc
aI1K1.1,
I1K5.1

1.6

Ip

[epecuer xapakTepHUCTHK
LEHTPOOEIKHBIX HAarHEeTaATeINeH
IIPY U3MEHEHHUHU YaCTOTHI
BpAILCHUS], TIPUPOJIBI
C)XKMMaeMoro pabodero Tena,
UCTIONB3Ys (OPMYITBI
MPONOPIMOHAIBHOCTH.
OnpeneneHue A0ILyCTUMOM
BBICOTHI BCACHIBAHMUS.

IIK-1 IIK-5

JI1.3J11.5
JI1.6J12.2
J12.3
Ol

1,5

IIpenonasate
JIb 3HAKOMHT
oOyuaromuxc
s C TIOPSIIKOM
BBIITOJTHEHHS
3a1aHus,
HaOJIIoaeT 3a
BBITIOJTHECHHE
M U IIpU
HEOO0XO0IUMOC
TH
KOppPEKTHpYE
T pabory
00yuaromuxc
s [IK1.1,
IK5.1

1.7

JIab

IocTtpoenne paboumnx
XapaKTEepUCTHK OHOTO Hacoca

IK-1 IIK-5

JI1.3 JI1.5
JI1.6J12.2
Ol

Pabora B
MaJIbIX
rpymmax
IIK1.1,
I1K5.1




1.8 JIa6 IMoctpoenue pabounx 7 IIK-1 IIK-5 JI1.3J11.5 2 Pa6ota B
XapaKTEPUCTHUK HACOCOB, JI1.6J12.2 MaJIbIxX
BKJIFOYEHHBIX 21 rpyImmax
MOCJIEI0BATEIIBLHO [IK1.1,
IKS.1
1.9 JIab ITocTpoenue pabounx 7 ITK-1 TIK-5 JI1.3 JI1.5 2 Pabota B
XapaKTEPUCTHK HACOCOB, JI1.6J12.2 MaJIbIX
BKJIFOYEHHBIX [TapaJLIEIbHO 21 rpymnmax
[IK1.1,
IIKS.1
1.10 KonTp.pa 3 IK-1 IIK-5 JI1.3 JI1.5 0 [IK1.1,
6. JI1.6J12.2J13. MK5.1
1J13.2
91
1.11 Cp 65,5 | IIK-1 IIK-5 JI1.3 JI1.5 0 [IK1.1,
JI1.6J12.2J13. MK5.1
1J13.2
91
1.12 DK3aMeH 15 IIK-1 IIK-5 JI1.3 JI1.5 0 IIK1.1,
JI1.6J12.2 IKS5.1
31
Pazmen |Pa3zgen 2. TensioBbie
JABUTaTeIU
2.1 Jlex OO01ue cBEAEHUS O TEIUIOBBIX 1 I1K-1 IIK-5 JI1.2 JI1.6 0,5 Jleknus-
JIIBUTATENAX 21 Oecena
[K1.1,
IIKS.1
2.2 Jlex [TapoBble 1 ra30BbIC TYpOHHBI 12 ITK-1 TIK-5 JIT.1J11.2 3 Jlexuusi-
JI1.4 J11.6 Oecena
21 [K1.1,
IKS.1
2.3 Jlex JIBUraTenu BHyTpEeHHETO 3 ITK-1 TIK-5 JI1.2 JI1.6 1 Jlexuus-
CTOpaHHs 31 Oecena
[K1.1,
IKS.1
2.4 IIp Pa6ounii npouecc B 4 [K-1 IIK-5 JIT.1J11.2 1,5 [IpenonaBate
TypOMHHOU CTYIICHH. JI1.4 JIb 3HAKOMUT
Ormpenenenue cKOpocTei B JI1.6J12.4 00yJarommxc
pelIeTkax CTyHeHH, paboThl U J12.5 51 ¢ HOPSLIKOM
MOIIHOCTH CTYIICHH. 91 BBITIOJTHEHUS
3aJIaHus,
HaOIIO/MaeT 3a
BBINOJIHEHHE
M U IIpH
HEeoOXoxmMoc
™
KOPPEKTUpYE
T paboTy
o0yJarommxc
a I1K1.1,

IK5.1




2.5 IIp OmnpeneneHue napaMeTpoB 4 IIK-1 IIK-5 JI1.1J11.2 IIpenonasate
TypOUHBI 115 JI1.4 JIb 3HAKOMUT
KOMOMHHUPOBAaHHOH BEIPaOOTKU JI1.6J12.4 o0yyJaromuxc
TEIJIOBOM U 3JIEKTPUUECKON JI2.5 51 C TIOPSIKOM
SHEPruu. 21 BBITIOJTHEHUSI
3aJaHus,
HabmroaeT 3a
BBIIIOJTHEHHE
M U IIpH
HeoOXoxmmMoc
™
KOPPEKTUpYye
T paboTy
00yJaronmxc
a [1K1.1,
IIKS.1
2.6 JIa6 N3yueHrne KOHCTPYKTHBHBIX 7 ITK-1 TIK-5 JIT.1J11.2 Pa6ora B
0COOCHHOCTEH Pa3InIHBIX JI1.4 MAaJIBIX
THUIIOB TYpOHH JI1.6J12.1 rpynmnax
21 [IK1.1,
IK5.1
2.7 JIab [MpuHIMT neficTBus TypOMHBI 6 IK-1 IIK-5 JI1.1J11.2 Pabota B
(Mopmenwm), onpenenenue KI1/] JI1.4 MaJIBIX
TypOUHBI JI1.6J12.1 rpymnmnax
91 [IK1.1,
IK5.1
2.8 Kontp.pa 3 MK-1IIK-5 | JI1.1J11.2 IK1.1,
6. 1.4 IKS.1
JI1.6J13.1
JI3.2
€]
2.9 Cp 65,5 | IK-1 IK-5 | JI1.1 JI1.2 IK1.1,
J1.4 IIKS.1
JI1.6J13.1
JI3.2
21
2.10 DK3ameH 15 [TK-1 TIK-5 JIT.1J11.2 IK1.1,
JI1.4J11.6 IK5.1
31

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

OO0pa3oBaTelbHBIE TEXHOJIOTHH C UCTIONB30BAHIEM aKTHBHBIX METOJIOB 00yUYeHHUs (JIeKIHs — Oecena)

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIITaX) (CaMOCTOATEIHHOE H3YYEeHHE 00yJaroIIIMUCS HOBOTO
MaTepHuaia HOCPEACTBOM COTPYIHUYIECTBA B MANbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
HPaKTUKOBATh HABBIKM COTPYIAHUYECTBA, MEKINYHOCTHOTO OOLIEHUS)

TpanumuonHas (penpoyKTUBHAS) TEXHOJIOTHS (IIPENoiaBaTe b 3HAKOMHUT 00YYAIOLINXCS C MTOPSIKOM BBITTOJIHEHHUS 331aHNU,
HaOJTI0aeT 32 BBIIOJIHEHHEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

6. POH/1 OIEHOYHBIX CPEICTB

6.1. KoHTpo/ibHBIE BONIPOCHI M 3aaHUS

KoHTpobHBIE BOMPOCHI 151 POBEACHUS TEKYIIET0 KOHTPOJIS:
B pamkax Tekymiero KOHTpOJIS yCIIeBaeMOCTH 00YYarOIIETrocs M0 JUCIIUTUINHE OIICHUBASTCS BRIMTOTHEHUE JIAOIOPATOPHBIX PAdOT U
3aII{Ta OTYSTOB MO JIADOPATOPHBIM paboTaM IO CIACAYIOIIUM pa3aeaam:
Pasnen Nel "Harnerarenu":
Jlabopatophas padota 1. [TocTpoeHre paboUrx XapakTepUCTHK OJTHOTO HAacoca.
Jlabopatopnas pabota 2. [TocTpoeHre paboUnx XapakKTepUCTUK HACOCOB, BKIIFOUEHHBIX MOCIEA0BATEIHHO.
JlaGopatopnas padota 3. [TocTpoeHue paboUnx XapaKTepUCTUK HACOCOB, BKIIOUEHHBIX MapalieibHO.
Paznen No2 "TermoBele qBuraTenu':
Jlabopatopnas padota 4. M3ydeHne KOHCTPYKTHBHBIX 0COOEHHOCTEN pa3IMYHBIX THIIOB TypOHH.
Jlaboparopnas paborta 5. [Tpunnnn aeiictBus TypOHHEI (MoaenH), onpeneiaenne KII1/ TypOuHEL.

y y

KoHTpoIpHEIE BOIIPOCH! UTSA 3aIIUTHI OTYETOB IO JIAOOPATOPHEIM paboTaM IpHBEIeHE B MeToamaeckux pazpadoTkax JI2.1 n JI2.5




(pazgen 7 PILN).

6.2. TeMbl NUCbMEHHBIX PadoT

IIpexycMmoTpeHa KOHTPOIBHAS padoTa:

Tema:"Omnpenenenue napaMeTpoB HaTHETaTeNEH U TEIIOBBIX IBUTraTenei"”

Iesnb: 3aKkperieHne TEOPETUIECKUX U MPAKTUIECKUX 3HaHUH 10 qucuuIuinie « HarnetaTenu u TEIIOBbIE ABUTATENIN.
Crpykrypa: Kaxkmoe mHIUBHAYaIbHOE 3aJaHKE TIPEIoJIaracT BEIOTHEHHE 00yJalomuMes pelieHne 4 KOHTPOJIBHBIX 3a1ad.
OcHoBHas Tematuka: KoHTponpHast paboTa mpencTapiseT coOoi 3aaHue Mo IBYM pasienaM TUCIUIUTHHB «Haraerarenm» u
«TemnoBele nBUTATEIN.

Pexomenayemblii 00beM: KoHTpobHast paboTa BEIMONHASTCS Ha jJuctax ¢popmaroM A4, oobem 10-15 ctpanwu. [IpuBoasates
TIOJTHBIE M KPAaTKHE YCIOBHUS 3a/1a4, HEOOXOIMUMbIE CXEMBI U TPa(HKH, pEIICHUE U OTBET.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

OK3aMeHaIMOHHBIE BOIIPOCHI:

Pasznen 1:

1.1 OOmue cBeneHns 0 HarHeTaTelnsX. Buipl n kaccudukanys Haraetatenaed. O6macTe MPUMEHCHHS.

1.2 OcHOBHBIE TapaMeTpHI, XapaKTepu3yIomue padoTy HarHeTaTens (1oaJa, JaBlIeHue, Harop, MomHocTh, KI1/1, BeicoTa
BCACHIBAHU).

1.3 Tlomobue 1eHTpoOeKHBIX ManiiH. OOpMyJIBI IPOMOPUUOHATEHOCTH. Ko GHIIEHT OBICTPOXOIHOCTH.

1.4 IleHTpoOexHBIE HACOCH! M BEHTHIIATOPHL. CXeMa W IPHHIIHI ICHCTBHS.

1.5 OcHOBHI TeopuH IEHTPOOESKHBIX MAIIMH. YpaBHEHHE Diepa.

1.6 Tumel ycTaHOBKM JIOMACTEH LEHTPOOEKHBIX HarHeTaTeNel W MX BIUSHHUE Ha HAIOp HarHeTaTess.

1.7 TeoperHdeckue U NEHCTBUTEIBHBIC XapaKTEPUCTUKH HEHTPOOSKHBIX MAIIIKH.

1.8 Ocesrle u BuxpeBble HarHeTaTenu. Cxemsl. [IpuHnmn netictBus. CrocoOBI perynpoBaHuUs.

1.9 TlopurHeBble HarHeTatenu. CxeMa W MPUHIHAI EHCTBUS.

1.10 PotopHble HacoCkl: 0COOEHHOCTH pabOThl, KOHCTPYKIMH (BUHTOBBIE, 3yOuaThble, INIAaCTUHYATHIE)

1.11 CtpyiiHble U THEBMaTHUECKHE HarHeTaTed. CXeMbl, IPUHIUN JSHCTBUS, KiIacCu(UKAIHSI U 00JacTH MPUMCHEHUS.

1.12 Kommpeccopsl. Mx knaccudukanus. Teoprs KOMIIPECCOPHBIX MalIMH. Y paBHEHUSI ITPOIIECCOB CIKATHS U H300paKeHHE UX B
koopauHatax T-S u P-V nuarpammax. OcHOBHBIE apaMeTpbl paboThl kommpeccopa (padora, momHocTs U KITJT)

1.13 I'mppaBaugeckas cetb. [lotepu naBieHus B ceti. Xapakrepuctrka ceti. CoBMecTHast paboTa HarHeTaTelssi 1 TPyOOIPOBOJHOM
cucteMsl. Pabodas Touxa.

1.14 TTapamienpHOE U OCIENOBAaTENBFHOE coeIMHeHNEe HarHeTaTened. Cxembl coeaunenus. Obnacte npumenenus. [loctpoenne
COBMECTHOHM XapaKTePUCTUKH.

1.15 Be16op HacocoB 1o 3aJaHHBIM pabounmM mapamerpaM. CBoJHBIE rpaduKy moyiel pabodux mapameTpoB.

1.16 KaButanusa. MeponpusTus o NpeJoTBpaIICHUIO KaBUTAalUu. JlomycTMas BbICOTa BcachlBaHUs. PacnionoskeHnue HarHeTaTesst
OTHOCHTENTFHO YPOBHS BCACHIBAEMOM JKUAKOCTH.

1.17 PerynmupoBaHue moJayn IEHTPOOCKHBIX MalIiHH. METObI PEeryIupOBaHUs MOAAYH.

1.18 Ioxst pabounx mapaMeTpoB HEHTPOOESKHBIX HaTHETaTeNeH IIPpH pa3IMgHBIX CIIoco0ax peryiaupoBanns. CBoIHBIE rpaduKu
noJiei pabovYmx mapaMeTpoB.

1.19 MHOronoTouHbsle ¥ MHOTOCTYIIEHYaTble KOHCTPYKLMH LEHTPOOEKHBIX HarHeTaTeneil.

1.20 Teopermueckas u AeHCTBUTENBHAS MHIUKATOPHBIE MHarpaMMbl. HercnpaBHOCTH B paboTe MOPIIHEBOIO HACOCA.

1.21 ITogaya nOpIIHEBBIX HACOCOB OAHOCTOPOHHETO U ABYXCTOPOHHETO JeHCcTBUs. PerynupoBanue nojgauy NopHEeBOro Hacoca.
XapaKTepUCTHKH MOPIIHEBOTO Hacoca.

1.22 HepaBHOMEPHOCTH MOJJa4u MMOPLIHEBOTO HarHeTaTeNsl U METOAbI €€ YCTPAaHEHHUSI.

1.23 OcobeHHOCTH pabOTHI MOPITHEBEIX KOMIIPECCOPOB. MepTBOE MPOCTPaHCTBO KOMIpeccopoB. [loaga mopuIHeBsIX
KOMIIPECCOPHBIX MAIIUH.

1.24 Metozp! peryiupoBaHus NOAaYd KOMIIPECCOPHBIX MAIIKH.

1.25 Muoroctynenuaroe cxarue. Ilpenensnas crenenb cxarus. OXaxXIeHUe ra3os.

Pa3znen 2:

2.1 TMapossie TypOuHbL. VX kmaccudukanus 1 MapKUpOBKa.

2.2 TMapotypOunHas ycTaHOBKa. MneanbHblil ki PeHkuHa. TeXHHKO-3KOHOMUYECKUE MoKa3aTean paboter I[TTY.

2.3 Tlpomecc mcTedeHHs mapa U3 COIUI B MapoBoi TypOuHe. [IepBEIil 3aKOH TePMOJMHAMHKH JUIS COIUIOBOTO KaHAa.

2.4 MomHocTs u pabota TypOuHHOHN cTynenn. OTHocuTenbHbI Honatounslii KITJ] TypOUHHOI CTyIEeHH U er0 3aBUCHMOCTD OT
OTHOIIEHHUSI OKPYKHOH CKOPOCTH K CKOPOCTH HCTEUEHHUsI pabouero Tena U3 COILL.

2.5 Ta3oBbie TypOuHBL. OONIME CBeneHNs U WX Kiaccupukams. JJOCTOMHCTBA U HEJJOCTATKH.

2.6 Ta3zoTypOMHHBIE YCTAaHOBKM OTKPHITOro TUMA. CXeMbI U MPUHIUN JeicTBUS. JIOCTOMHCTBA M HEOCTATKH.

2.7 Ta3oTypOMHHBIE YCTaHOBKHU 3aKpbITOro tuma. Cxema M MpUHLIUN AeHCTBUS. JJOCTOMHCTBA M HEJOCTATKH.

2.8 IlaporazoBas ycraHoBka. Cxema U NpUHUMI JeiicTBUS. JIOCTOMHCTBA U HENOCTATKH.

2.9 Jlsurarenu BHyTpenHero cropanus. [{ukisr IBC. Cxemsl u mpoueccs padnuyHbix tunos JBC.

2.10 Crynens Typ6unsl. IIpeobpa3oBanne sHeprun B cTymneHH. IIporecc pacmmpenus mapa B cTyneHu B H-S -muarpamme.
2.11 CreneHb peakTUBHOCTH cTyneHH. [IoHATHE aKTUBHBIX M PEAKTUBHBIX CTYNEHEW TypOMHBIL.

2.12 TypOunHBIC perreTkd. ['eoMeTpuieckue XapaKTEpPUCTHKH TYpOUHHBIX PEelIeTOK. BHIBI COTUTOBBIX KaHAJOB.

2.13 InarpaMMbl BEKTOPOB CKOPOCTEil. DKOHOMHYHOCTH pabOTH TypOMHHON CTYIICHH.

2.14 BHyTpeHHHe OTepH B TypOuHE (B KiIanaHax, B COIUIOBOM U paboueil pemeTkax, ¢ BBIXOAHOH CKOPOCTHIO, HA TPEHHE AUCKA, OT
MapIHAIBEHOTO TOABO/A, HA YTEUKH Yepe3 BHYTPCHHHE 3a30DPbI, OT BIAXXHOCTH, B BEIXJIOITHOM HaTpyoOke).

2.15 BHemrHue otepyu B TypOHHE (Ha YTEUKH Yepe3 KOHIIEBBIE 3a30pbl, MexaHndeckue notepH). OtHocuTenbHO BHyTpeHHHH KI1J]
CTYTIEHH.

2.16 Heo6x0auMOCTb, MPEUMYILECTBA U HEJOCTATKA MHOTOCTYIIEHYAaTOH KOHCTPYKIMU TypOHHbI. TernaoBoii nporecc
MHOTOCTYNeH49aTol TypOouHsl B H-S mmarpamme. Koaddumment Bo3Bpara TermoTsr.




2.17 3agaun u crioco0BI peryIUpOBaHUE MOIIHOCTH TypOuH. Cuctemsl napopactpeaeneHus. CxeMsl. JJOCTOMHCTBA U HETOCTATKH.
O0mnacTh UCIOIb30BaHUS.

2.18 Cuctemsl MaciocHa0KEHHS ITApOBBIX TypOHH. TpeOoBaHUSA K CHCTEME CMa3KH TypOWHEI.

2.19 KonnencanuoHHast yCTaHOBKa MapoBbIX TypOuH. Cxema. TemnoBoil pacuer koHAeHCcaTopa. KpaTHOCTh oxmakaeHus

6.4. IlepeyeHnb BUIOB OIIEHOYHBIX CPEACTB

Otuet no 1abopaTopHBIM paboTam

KonTpomrHas paborta

OK3aMeHaIMOHHBIE BOIIPOCHL

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIHUIIIMHBI (MO YJIS)

7.1. Pekomenayemasi qurepatypa

7.1.1. OcHoBHAas1 IUTepaTYypa

ABTOpBHI, 3arinaBue U3znarenscTBO, Koi-Bo On. aapec
JI1. [Koctiok A.T'., |IlapoBble 1 ra3oBbie TYpOUHBI IS Mocksa: MDU, 5
1 | ®ponos B.B., |anekrpocraniuii: Y4eOHUK U1 BYy30B 2008
Bbynxun AE.,
Tpyxuuii
AL
JI1. | Hurmatynun | TerutoBele nBurarenu: YueOHoe Mockga: 11
2 (UH., mocoOue I BTy30B Beicias mkona,
nsxun 1974
II.H., IleneB
B.A
JI1. | PocnsikoB DHeprocuwiioBoe o0opyaoBanue cucteM | CaHKT- 37
3 |EM. XKHU3HE0OecTeueHNs: YUeOHNK IS IMetepbypr:
BY30B [TonurexHuka,
2004
JI1. | Tpyxuuit CraroHapHbIe MapoBbIe TYPOUHBI: Mockga: 7
4 (AL yueOHoe mocodne DHeproaToMmusa
T, 1990
JI1. [Yepxacckuii | Hacockl, BEHTUIATOPBI, KOMIPECCOPHI: Mockaa: 67
5 |B.M. Y4eOHuUK 11 By30B DHeproaToMus3/ia
T, 1984
JI1. [Yepandenko | TemoBble ABUTaTEIN U HATHETATEIH: Mockaa, 1 https://biblioclub.ru/index.php?
6 |B.B, yuebHoe mocoodue Bonorna: Uadpa page=book&id=618448
JIykpsiHEHKO -Unxenepus,
B. 1, 2021
ComKeHUKUH
IL A,
Hcanosa A.
B.
7.1.2. lonoJHUTEIbHAS JUTEPATypa
ABTOpBL, 3aryaBue WsnarensctBo, | Kon-Bo On. agpec
JI2. | EncyxoB TennoreXHu4ecKue pacueTsl Ha Bbparck: bpI'VY, 86
1 |BK, IPEIIPUATUSAX JIECOIPOMBIIUIEHHOIO 2005
Jlarymkuna | kommiekca: [Ipaktukym
C.B.
JI2. | I'pumutiun Hacocsl, BenTHisiTOpsl, KOMIpeccopbl B | CaHKT- 18
2 |AM, UHXXCHEPHOM 000pyJ0OBaHUH 3/aHHUIL: IMetepbypr:
Weanos O.I1., | YuebHOe ocoOue ABOK Cesepo-
ITyxkan B.A. 3amnaz, 2006
JI2. | TlaBnoB K.®., [IIpumeps! u 3amaun 1o Kypcy Jlenunrpan: 42
3 | Pomankos IIPOLIECCOB U alNapaToB XMMUYECKON Xumus, 1987
II.I"., HockoB | TexHOJoruu: YueOHOE mocoodue miis
AA XUMHUKO-TEXHOJI. CIIELl. BYy30B
JI2. | [TankpaToB COOpHUK 337124 0 TeIUIOTEXHHKE! Mocksa: 82
4 |T.IL Y4ebOHoe nmocobue as Beicmias mkoa,

HEIHEPreTUIECKUX CIICIUAIBHOCTEH
BY30B

1986




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | lenetunsau | CO0pHUK 3amad 1o Kypey TOC: Mocksa: 62
5 |xoB M.HU., YuebHoe nocobue Ass By30B DHeproaToMus3ia
XIOomymuH T, 1983
B.N.
7.1.3. MeTtoguueckue pa3padoTku
ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On1. anmpec
JI3. [Jlarymkuna | HarHeTtarenu u TeNoOBbIE ABUTATENIH: Bbparck: bpI'VY, 22
1 [C.B. METOJIMYECKHE YKa3aHUs K 2014
BBIITOJTHEHHUIO KOHTPOIBEHOH 1
CaMOCTOSATENBHON padoT
JI3. [Jlarymkuaa | HarHeTaTenmu u TETJIOBBIEC ABUTATEIH: Bparck: bpI'Y, 5 http://ecat.brstu.ru/catalog/Yaeonn1e%
2 [C.B. METOJINYECKHE YKa3aHUs K 2014 20u%?20y4e6H0-MeToquaeckue%o
BBITIOJTHEHUIO KOHTPOJILHOU U 20mnocodus/Duepretika%e20-%
CaMOCTOSATENBHON padoT 20AstomMatnka/JlatymkuHa%
20C.B.%20Harneratenn%20u%
20tennoBbie%
20aBuratenn.MVY.2014.pdf
7.2. Ilepeyensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH "UHTepHeT"
D1 | Uudpopmanmonnas cuctema "Enqunoe okHo noctyna k| MH(popmanmonHas cuctema "EquHOE OKHO J0CTYyma K

o0pa3oBaTeNbHEIM pecypcam” o0pa3oBaTenbHEIM pecypcam”

7.3.1 llepeyeHb NpOrpaMMHOro odecrneveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 | Adobe Acrobat Reader DC

7.3.1.4 | KOMITIAC-3D V13

7.3.1.5 | Microsoft Windows (Win Pro 10)

7.3.

1.6 | Aii-JIoroc

7.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | CnpaBouHo-nipaBoBas cuctema «Koncynwsrant [Tnrocy

7.3.2.2 | YuuBepcurerckas undopmaruonnas cucrema POCCUA (YUC POCCHA)

7.3.2.3 | HaunonanbHas snexTponHas 6ubiamnoreka HOb

7.3.2.4 | UadopmarmonHas cuctema "EnnHoe OKHO HOCTyIa K 00pa3oBaTeIbHBIM pecypcam”

7.3.2.5 | UCC "Kopekc". MHPpOpMAITMOHHO-CTIPAaBOYHASI CUCTEMA

7.3.2.6 | Hayunas snexrponHas oubnmoreka eLIBRARY.RU

7.3.2.7 | DnekTpoHHbIH KaTajor 6uodanoTeku bpl'y

7.3.2.8 | Onekrponnas 6udnuoreka bpl'yY

7.3.2.9 | «YHuBepcureTckas 6ubnuoreka online»

7.3.2.1 | U3patensctBO "JlaHB" 351€KTPOHHO-OMOIHOTEYHAS CHCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIITUHBI (MO YJISA)

Aynuropus Hasnauenne OcHaileHue ay 1uTopun Bun zanarus

1104

JlaGoparopust OcHoBHOE 000pyI0BaHKE: JIa6
TUAPOTra30IMHAMUKHI Crenn runpasnmueckuii TMK-2, JlabopaTtopHas ycTaHOBKA ISt
«ompeneneHre ko3 GHUIeHTa BHYTPEHHETO TPEHUS BO3/IyXa IPH
pas3HbIx Temneparypax», Ctena «TypOunay», Ctenn «HacocHas
YCTaHOBKa.

JlonoNHUTEIBHO:

MapkepHas ocka - 1 mr.

YueOHas Mebeb:

Kommuiext mebenu (ocagodHbIx MecT) - 12 mT.

Kommuiext mebenu (T1ocagoyHbIX MecT) IS IperoaBaTes — | miT.

A1002 JlaGopaTopust BEHTHISILMU U OcHoBHOE 000pyIOBaHHE: JIab

KOHAMLIMOHUPOBAHUS Crenp Temnieparypusiii MCU-2, Crenn MCH-4 (u3mepenue naBiieHust),
JlaGopatopnas ycranoBka «Kongumonepy, JJabopatopusiii crenn TT-
1, JTabopatopHast yctanoBka «HacocHble cTaHIIUM CHCTEM
BonocHaOxkenus» HCCB; xkommiekT o6opynoBanus OMOU1-C-P.

JIOTOJTHUTEBHO!
MapxkepHas qocka - 1 mrT.




Vuebnas Mebenb:
Kommuiext mebenu (ocagoyHbix Mect) - 12 mr.
Kommiexr mebenu (IocaiouHbIX MECT) AJs Ipenojasarens — 1 mrT.

1218 VYueGHast ay TuTOpHus MenoBas focka — 1 wrT. Jlex
VYueGHast MeOens:

Komrmutekt medenu (mocagoyHbIX MeCT) - 34 iT.

Kommext mebenu (ocamoyHbIX MECT) AJIs IpenogaBatens — 1 mrT.

2201 YUTAIbHBIN 3211 Nel Komrutexkt mebenu (mocagouHbIX MECT) Cp
Cremnaxu

Kommiext mebenu (IIocagogHbIX MecT) AT OnbnnoTekapst
BeicTaBouHbIE mIKa(BI

IK i5-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mrt.)

9. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

JucrmrHa "Harsneratenn u TeIUIoBbIe ABUTATENN" HAaIlpaBIeHa HA 03HAKOMIICHHE O0YYAIOIIIXCS ¢ OCHOBHBIMU KOHCTPYKIUSMHU
HarHeTaTesel U TeIIOBBIX ABUTATENEH, C TEOPETUIECKUMH IOJIOKEHUSIMUA U OCHOBAMHU HX SKCILIyaTallud, UX MPaKTHUECKUM
NPUMEHEHUEM B IPOMBIIUIEHHON TEIIOYHEPTeTUKE; HA MOTyYEHNE TEOPETUIECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB
UCII0JIb30BaHNs HarHETaTeNIe! U TEMJIOBBIX JBUTATENIEH JUI UX AAJbHEUIIEr0 UCIIOJIb30BaHUS B IIPAKTUUECKOHN EATEIbHOCTH.
Wzyuenne qucruminesl "HarneraTenu u TeruioBble ABUTATEIH" MpeXyCMaTpPUBACT:

JeKLUH,

nabopaTopHbIe PabOTHI,

IIPAKTUYECKUE 3aHSTU,

KOHTPOJIbHYIO paboTy,

CaMOCTOSITENbHYIO PadoTy,

5K3aMEH.

B xone ocBoenus pasnena 1 «Harneratenm» CTyI€HTHI JOJDKHBI YSICHUTB: OIPEEICHUE HaTHeTaTeN!, 00JIacTh IPUMEHEHHS, HX
K1acCU(UKAINI0 U 0COOEHHOCTH paboThl, XapaKTEPHCTHUKK HarHeTaTenel 1 METO bl PEryIUPOBaHUs MOAa4YH, METOIUKY BbIOOpa U
9KCIUTyaTallMIO0 HarHETAaTEeIbHBIX MAIlIUH.

B xone ocBoenns pasznena 2 «TermioBsle IBUTaTENm CTYACHTHI JOJDKHBI YSICHUTE: TOHATHE TEIJIOBBIC IBUTATENH, OCOOCHHOCTH MX
paboTh! U KIIaccu(HUKAILUIO, METOABI pacdeTa ¥ MOCTpoeHue npoieccoB B H-S quarpaMme, MeToabl pery1upoBaHHs MOIIHOCTH,
KOHCTPYKTHBHBIE OCOOEHHOCTH MAPOBBIX U ra30BbIX TYpPOHH, JBUraTeNeil BHYTPEHHETO CTOPAHUSL.

B mporiecce npoBeneHns 1a00paTOPHBIX PabOT MPOUCXOINT 3aKpeIUIeHHE 3HAHMH, GOpMHUpOBaHNE YMEHHUH M HABBIKOB PEaTH3aIliH
HpeACTAaBICHU: 00 UCTIBITAHUAX HarHeTaTeleH U TeIUIOBBIX JBUraTeneil, 00 omnpeaeneHNn Ioka3aTenei paboTel HarHeTaTene 1
TENJIOBBIX ABUTATeNeH, 0 KOHCTPYKTHBHBIX OCOOCHHOCTSIX TEMJIOBBIX ABUTATeNeH, O CXeMax MOJKIII0UEeHHs HarHeTaTenel 1o
HapajiesIbHON U MOCIIEI0BATEIbHON CXeMaM.

B nponecce mpoBeieHNS MPAKTHUCSCKUX 3aHATHH MPONCXOINUT 3aKpeIIeHNe 3HaH!H, ()OPMUpPOBAaHNE YMEHUH 1 HaBBIKOB
peanu3alyu NpeacTaBlIeHUs: 0 MeTOAUKaX BEIOOPA U pacdyeTa OCHOBHBIX TapaMeTPOB HarHeTaTeNel U TeII0BbIX ABUTATENEH, O
MOCTPOEHNH XapaKTEPUCTUK HarHEeTaTelNs ¥ THAPABIMYECKON CETH U ONpeeleHnH paboueil TOUKH, oNpeeIeH!H Oy CTUMOM
BBICOTHI BCACBIBAHMS HACOCOB, IIOCTPOESHHUH TIpOIiecca paclIMpeHus napa B mapoBoi Typoure B H-S nnarpamme, moctpoeHun
TPEyroJIbHUKA CKOPOCTeH B TYpOMHHOI peleTke.

CamMocTosITeNbHYI0 paboTy HEOOX0AMMO HAYMHATH C O3HAKOMJICHHS C PeKOMEHJOBaHHOH Yy4eOHOH 1 METOANYECKON JIUTEpaTypOii.
ITpu moaroTOBKE K 9K3aMEHY PEKOMEHIYETCsl 0c000e BHIMAHUE yISIUTh CIICIYIOIINM BOIIPOCaM: Ha3HaYCHUE U 00IacTh
HCTIONT30BaHMS HaTHETaTeIeH U TEIUTOBBIX JIBUTATEIICH, pacueT OCHOBHBIX ITapaMeTPOB PaOOThI HArHETAaTeNeH U TETIIOBBIX
JIBUTaTeNeH, BRIOOP U DKCIUTyaTalysl HarHeTaTe el U TETIOBBIX ABUraTeleH.

PaGota ¢ nuteparypoii sIBI€TCS BaXKHEHIIIMM JICMEHTOM B ITOJTyYSHUH 3HaHMI 1o quctuiuiize. [Ipexnae Bcero, He00X011MMO
BOCIIOJIB30BaThCs CIIMCKOM PEKOMEHyEMOM 110 JaHHOM AMCLUILIMHE IUTEpaTypoil. JIONOIHUTENbHBIE CBEJCHUS 110 U3yYacMbIM
TeMaM MOKHO HAaWTH B epuoguuecKoi neuatu u MuTepHere.

ooogooOooo
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