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Pabouasi nporpamma qucuMiuinHbl «TepMoauHaMuKa M TeTuIonepeaaday padpadboTaHa:

— B coorBerctBuM ¢ TpeboBanusmu PI'OC BO - OakanmaBpwar 1O HampaBICHHUIO
noaroroBku «21.03.01 HedrerazoBoe nemno», yrBep)AeHHOTO TpukazoM MUHOOpHAYKH
Poccun Ne 96 ot 09 despans 2018 r.;

— Ha OCHOBaHWHW y4yeOHOTO IUIaHa OakajaBpuaTa 1Mo HampaBieHHuio moarotoBku «21.03.01
HedrerazoBoe nemnoy», HanpapieHHOCTh (mpoduib) «CoopyKeHUE U PEMOHT OOBEKTOB
CHCTEM TPYOOITPOBOIHOTO TPAHCIIOPTAY.

CocraBurenb K.T.H., accucteHt Yypkun U.C.

PaGouas mporpamma paccMoTpeHa W oq00peHa Ha 3acelaHuH Kadeapbl

TEIUIOTEXHUKH U TeruiosHepreTuku ot 27.01.2022 r., mporokoin Ne 8.

3aBenyronuii kKageapoit K.T.H., IpOo(. Jlebenes B.A.

Pa6ouan nporpamma corjiacobaHa:

HavanpHuk ynpasnenus yueOHo-
METOAUYECKOT0 00€eCIIeYeHU K.T.H. HBanosa I1.B.
00pa3oBaTenbHOrO Mporecca




1. EJIM M1 3AJIAYY TUCHMUTIINHBI

Llenb TUCHUILINHEL:

— TONyYeHWEe  3HAaHWK  (yHIAMEHTAIBHBIX  3aKOHOB,  SIBIISIONIUXCS ~ OCHOBOM
(GyHKIIMOHUPOBAHMSI TETUIOBBIX MAIIMH U allapaToB;

— TOJyYyeHHE MpeACTaBlIeHUui 0 pabounx Mmpoleccax, MPOTEKAIOINX B TEIUIOBbIX MAlIMHAX,
CUCTEMax M arperatax u nokaszatessx 3(eKTUBHOCTH U SKOHOMUYHOCTHU UX PaOOTHI;

— npuoOpeTeHHe CTyIeHTaMHU 3HaHUH 10 TEOPUH MPOIIECCOB TEINIOMACCOOOMEHA;

— npuoOpeTeHne 3HaHUNW 00 OCHOBHBIX (PM3MUYECKHE CBOMCTBA JKUIKOCTEH U ra3oB, 0OIIUX
3aKOHAX M YPaBHEHUAX CTaTUKU, KUHEMATUKUM WU JTUHAMUKHU SKHJIKOCTEM M Ta3oB,
0COOCHHOCTSX (PU3UYECKOr0 U MATEMATHUYECKOr0 MOJICTIUPOBAHUS TEUCHUHN UACaTbHBIX U
peaTbHBIX HEC)KUMAEMBIX U COKMMAEMBIX KHUIKOCTEH.

OCHOBHI)IG 3ada9Yu JUCIUIIJINHBI.
OBJIAACHUC OCHOBHBIMU IIOHATUAMU, TGpMHHOJIOFHCfI, 3aKOHAMH TCXHI/I‘IGCKOﬁ
TEPMOJIMHAMUKH U TEILIONePEIauH;
—  UW3y4YeHHE OCHOBHBIX MPOIECCOB, MPOTEKAIOIINX B TEIJIOBBIX MAIlIMHAX;
—  NpUOOpETEeHHE HaBBIKOB pacueTa U AKCIIEPUMEHTAJILHOTO ONPEIeJICHUs CBOWCTB pabounx
TeJI, TeIUIO- U SHEPTOHOCHUTEJIEH;
—  OBJAJCHUE METOJaMHU PACUETOB IPOLIECCOB TEIJIOMACCOOMEHA MPH KCIUTyaTallui CeTel
ra3opacnpe/eicHus U Ta30noTpeOICHHS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Jucuummua «TepMmoauHamMuka W TeIUlonepenaya» OTHOCHTCS K JAMCHUIUIMHAM
00s3aTeNbHOM YacTM OCHOBHOM Npo¢ecCHOHaNbHOW 00pa3oBaTeNbHOM MPOrpaMMbl IO
HanpasieHuto noarorosku 21.03.01 «Hedterazosoe neno» u u3yyaercs B 6 cemecTpe.

3. IUIAHUPYEMBIE PE3VJbTATHI OBYUYEHHS 110 JUCLHHUILINHE,
COOTHECEHHBIE C ILUIAHUPYEMBIMHU PE3VJbBTATAMHU OCBOEHUS
OCHOBHOM MPO®PECCHUOHAJBHOM OBPA3OBATEJBHOM MTPOTPAMMOBI

IIpouecc u3yuyeHuss DUCHMIUIMHBL «TepMOAMHAMMKa M TEIUIONEpeadya HaIpaBlIeH Ha
dbopMHupOBaHKE CIEAYIOMIMX KOMITETCHITHI:

®opmupyembie komnereHunu mo ®I'OC OcHOBHBIE MOKA3aTEJIN OCBOCHUSA
BO NPOrpaMMbl 1M CUHMILIHHBI
Kon
Conep:xaHue KOMIETEeHINH
KOMIIETEeHIIUH

CniocobeH pemaTh 3a/1a4u, OIIK-1 OIIK-1.1. YMeeT HUCIIOIB30BaTh OCHOBHEIE
OTHOCSIIIHECS K 3aKOHBI TUCHHUTUTHH HHXEHEPHO-MEXaHUIECKOTO
npodeCCHOHATBHON MOYJIS
JIEATENIbHOCTH, IPUMEHSIS OIIK-1.2. YMmeer ucnoap30BaTh OCHOBHbBIE
METOJTI MOJICITUPOBAHUS, 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCITUTUIHH,
MaTeMaTHYECKOTO TIpaBUJIa TOCTPOCHUS TEXHHUUECKUX CXEM U
aHaiusa, yepTexen
€CTECTBEHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
4.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX eaunmil, 108 akagemudeckux daca.

AK. 4achl 110

Bup y4eoHoii padoTsI Bcero ak. yacos ceMecTpam
6
AYJIUTOPHBIE 3aHSATHSI, B TOM YHCJIE: 51 51
Jlexmun 34 34
ITpaktuueckue 3ansatus (113) 17 17

JlaGoparopusbie padotsl (JIP) - -

CamocrositesbHas padora cryaeHToB (CPC), B Tom

57 57
quciie
AHanmTHIecKuit ”HOOPMAITMOHHBIN MTOMCK 16 16
PaboTta B OuOnIHoTEKE 16 16
[ToaroToBKa K MpakTUYECKUM 3aHITHSIM 16 16
[TonroroBka k nudd. 3auety 9 9
Bun npomexyTouHoi arrecranuu — audd.3ager 13
O01masi TPy10eMKOCTb TN CIUTLINHbI - -
aK. Jac. 108 108
3a4. efl. 3 3

4.2 Conepxanue IMCHUILINHBI

y‘-IC6HI>IM IIJIAaHOM Hpe]lyCMOTpeHI)I: JICKOWH, IMTPAKTUICCKUC 3aHATUA U CaMOCTOATCIIbHAA
pabora.

4.2.1. Pa3nennl IMCHUILINHLI U BUABI 3aHATHI

Bujanl 3anaruit
SS9 =
-] W ) | < i
S = o Z Ewo
Ne g = = E 28 %‘g;
HanmenoBanue pa3ziesioB = = o= | 82 | g FEex
n/n E z == | 38 | §52%28
° ) gE =1 [~ § 8 =
= = =5 | 8% | 25F8E
3 = | = 5%
M Sa g
1. |OcHoBBI TepMOAMHAMUKH 38 12 6 B 20
2. |TemnomaccooOMeH 38 | 12 6 - 20
3.  |TmaporazonuHamMuKa 32 10 5 - 17
Hroro:| 108 | 34 17 57
4.2.2. ConepixaHue pa3iejoB THCHUILIAHBI
e HaumenoBa Tpynoe
", | Hue pa3agena . MKOCThH
n/ Conep:kanue JeKUMOHHbIX 3aHATHI
| AMCHHIUTHH B aK.
bl yacax
OcHOBBI TepMoguHaMHuyeCcKass CHUCTEMAa U €€ B3aUMOJEHUCTBUE C 12
TEpMOJIMHAM | OKpy»karouien cpenou. [lapamerpsl cocTtosinus. PaBHOBECHOE 1




Ne
n/

HaumenoBa

HHUe pa3jaeJa

JUCHMIJINH
bl

Couepma}me JEeKIMOHHbIX 3aHATHIl

Tpynoe
MKOCTh
B aK.
yacax

HUKHN

HEPAaBHOBECHOE COCTOSIHHE. 3aKOHBbI HACAIBHBIX Ta30B.
Tepmogunamudeckuii mporecc. ['aspl M ra3oBble CMECH,
ypaBHEHUE COCTOSIHMS Kianeiipona-Menzeneesa.
Tennoemkocth. PaboTa, Temaora, BHYTPEHHSSI DJHEPIusl.
[lepBbIit 3aKk0H TepMOAMHAMUKH. DHTanbnug. JHTponus. P-V
u T-S nuarpammbl. YpaBHEHHE MEPBOrO 3aKOHA IS MOTOKA
pabouero Tena. Bropoii 3akon Tepmoannamuku. OGpaTumbie U
HEOOpaTUMBbIE TTPOIIECCHI.

Peanpubie Ta3wl, BogsHoi nap, P-V , T-S, H-S amarpammer
BoJsiHOTO Tapa. [lapamerpsl BiakHoro mapa. IIporeccel B
peanbHBIX ra3ax u napax. Mcredenue ra3os u mapos.

TepMoauHaMUYECKHI aHAIU3 IPOIIECCOB B KOMIIpEccopax.
Huxnsl aeurareneit Buyrpennero cropanus ([IBC). TemnoBbie
Mporecchl B JBUTATENsAX. OHepretudeckuii Oamanc JIBC.
OcoOenHoctn  paboyMx  MpOLIECCOB B JIBUraTelsx,
paborarommx  Ha  ra3zooOpasHoM  TomumBe.  LIMKJIBI
ra3oTypounHbIx ycranoBok (I'TY).

Temnomacco
o0MeH

OCHOBHbBIEC NOHATHUS U OIpPEICIICHUs] TEOPUU TEII000MeHa.
TennonpoBoIHOCTS. 3aKoH Dypse. KoadpdpunmenTst
TEIUIONPOBOAHOCTH U TEMIIEPATYPOIPOBOAHOCTH.
TennonpoBOAHOCTE IIPU CTALMOHAPHOM PEKHUME IUIOCKOM M
HWINHAPUYECKOM  cTeHOK. KOHBEKTHBHBIM  TemaooOMeH
(tremnmootnaya). 3akoH Herorona-Puxmana. Koaddunuent
TEIMJIOOT/AaYH, €ro 3aBUCUMOCTb OT PAa3JIUYHBIX (PAKTOPOB.
OcHoBbl  Teopuu  mogoOuss. OnNbeITHOE U pacyeTHoe
orpejiesnieHue KodppuuueHTa TemiooTnaun. Temootaaya npu
BBIHYKZICHHOM M CBOOOJHOM  JBHXKEHUM  KUAKOCTH.
TenmooOMeH TpuM KHUIIEHMM M KOHACHCAIMM JKUAKOCTH.
TennooOMeH u3nmyueHueM. 3akoHbI H3IydeHus. M3mydenue
ra3os.

Tennonepenaya. YpaBHeHMnE u KOA(pPUIIUEHT
terutonepenaud. OCHOBBI TEIUIOBOIO pacyeTa TEIIO0OMEHHBIX
anmapatoB. KOHCTPYKTMBHBII M TIOBEPOYHBIM TEIIOBHIE
pacyeThl TeII000OMEHHBIX allaparoB.

12




Ne
n/

HaumenoBa

HHUe pa3jaeJa

JUCHMIJINH
bl

Couepma}me JEeKIMOHHbIX 3aHATHIl

Tpynoe
MKOCTh
B aK.
yacax

I'maporazonu
HaMHKa

@u3nyeckue  CBOWMCTBAa  JKHMJAKOCTEW.  ['mapocraTuka.
JlaBneHue kUIKOCTH Ha CTeHKU. OnpeneneHuss KUHEMAaTHKU
JKUIKOCTH. YpaBHeHue HEPa3pBIBHOCTH. Nneanbnas
JKUJIKOCTh. YpaBHeHue bepuymm. WM3Mepenue moJHOTO
Haropa, Tpyoka [Iuto. VcTedenue xuaKkocTH 4epe3 OTBEPCTHS
u Hacagku. Pacxomomep. KaBuranusa. ['uapaBinueckue
COINIPOTHUBIIEHUS, pacueT TpyOonpoBonoB. ['mapaBaMueckuii
ynap B TpybOax. YpaBHeHHe KonuuecTBa ABuxkeHus. [lotepu
Hamopa IO JuIMHE TpyObl. MecCTHbIE CONPOTHUBIICHUS.
l'unpaBnuueckuil pacuer TpyOompoBoaoB. [ 'mapaBnudeckuit
yaap B TpyOax.

Anmnabartubie cooTHoeHus. CKOpocTh 3ByKa, unucio Maxa.
VYpaBHeHue 3Hepruu. Kpurtnueckas 1 MakCUMallbHasi CKOPOCTh
raza. CBs3b CKOpPOCTH Ta3a ¢ cedyeHueMm mnoroka. Cormio
JlaBana. IlapameTpbl M303HTPONHUYECKOIO TOPMOYKEHHUs rasa.
Ucreuenne raza. be3BuxpeBoe M BUXPEBOE TEUYECHUE.
[Muxnonusle anmaparel. @yHknus Toka. IloTeHnman ckopocTy.
Hupkynsuus CKOpOCTH, MOIBEMHAs CHJIa Kpbula. BnusiHue
Bs3kocTH.  Kpurepunm  momobusi,  MoJenUpOBaHHE B
ruaporazoanHamuke. Ilorpannunsiii cioi, ero pacuer. OTpsiB
MOTPAaHUYHOTO  CJOf, CONPOTUBICHHE TIPU  OTPHIBHOM
obTtexanuu. Kpbljio 1 jonaToyHas pemeTka B ra30BOM MOTOKE.
PacnpuinBanue xunkocreil. J{uddy3opbl. DKeKTOPBHI.

10

Hroro:

34

4.2.3. llpakTHyeckue 3aHATHS (CEMHHAPDI)

Ne
n/n

Pa3zpen

TeMaTuka NPpaAaKTHYECKHUX 3AHATHH

Tpynoémk
OCThb aK.
yacax

1-i1 paznen

w

OnpeneneHI/Ie nmapaMeTpoB CMCCHU NACAIILHBIX I'a30B.

2

Pacuer TepmognHamMuueckux GyHKIUI

2

Omnpenenenne KIIJI nuknos /IBC ¢ paznuuHbiMu
crroco0aMu IOIBOAA TEILIOTHI

2-11 pa3gen

Pacuer TCIIoNECpCaaIn UCpe3 INIOCKYHO CTCHKY

Pacuer JIYYUCTOT'O TEII000MeHa MCXKIY TCJIaMU

TennoBoii pacyeT TerT000MEHHHKA

~N | oo b~

3-i1 pazgen

Pacuer naBieHuUs KUAKOCTU HA CTEHKH

[M'uapaBnuuecknii pacyeT TpyOOIIPOBOIOB, PACXOIOMEPOB,
ruapoynapa

N N N DN DN

Pacuer ncreuenus raza qycpe3 coria

Hroro:

17




4.2.4. JlabopaTopHble padoThI
JlaGopatopHbie pabOThI HE MIPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThl (IPOEKThI)
KypcoBsie paboThI (IPOEKTHI) HE MPETyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

B xone 00yueHust npuMEHSIOTCS:

Jleknmu, KOTOpbIE SBISIFOTCS OJHUM M3 BRKHEHIINX BUOB YUE€OHBIX 3aHSATHNA U COCTaBIISIOT
OCHOBY TEOPETUUECKOM MOArOTOBKY 0Oyuaromuxcs.Llenu 1eKInOHHBIX 3aHATHHI:

-JIaTh CUCTEMaTHU3UPOBAHHbIC HAyYHbIC 3HAHUS M0 JUCHUILIMHE, aKIIEHTUPOBAaTh BHUMAaHUE HA
HauOoJ1ee CI0KHBIX BOIPOCaX AUCLUILIMHBL

-CTUMYJIUPOBATh AKTUBHYIO TIO3HABATENIBHYIO JAEATENBHOCTh O0YYAIOLIUXCsl, CIIOCOOCTBOBATh
(OpMHPOBaHUIO UX TBOPYECKOTO MBIIICHHUS.

IMpakTrueckue 3ansaTus. [{emu npakTHUeCKnX 3aHSATHH:

-COBEpILEHCTBOBATh YMEHUS U HaBBIKM PELIECHUS IPAKTUUECKUX 3a/1au.

[maBHBIM copep)kaHMEM »STOro BUAA YYEOHBIX 3aHATHHN SBIAETCS paboTa KaKIoro
oOydJarolerocss Mo OBJIAJECHUIO IPAKTUUYECKUMU YMEHUSIMH M HAaBbIKAMU IPOQGECCHOHAIBLHON
JeATEIIbHOCTH.

KoncyabTanuu (TeKymasi KOHCYJIbTalus, HakaHyHe oughg.3auema) siBIsieTcs: OMHON U3 Hopm
pYyKOBOZCTBa yueOHOW paboTol OOydaromMxcs M OKa3aHUsT UM TIOMOIIM B CaMOCTOSITEIbHOM
U3y4eHUU Marepuasa JUCUMIUIMHBL, B JIMKBUJALUMM HMMEIOLIMXCS MpPOOENoB B 3HAHUSX,
33I0JKEHHOCTEH 10 TEKYILUM 3aHSITUSM, B IIOATOTOBKE MUCbMEHHBIX Pa0OT (IIPOEKTOB).

Teky1ye KOHCYJIbTalMy POBOJIATCA TpenoAaBaTeeM, BEIyIIUM 3aHITUS B yUeOHOU TpymIie,
Hay4YHbIM PYKOBOAMTEIEM U HOCST KaK MHAWBUIYaIbHBIN, TAK U TPYIIIOBOW XapaKTep.

CamocTosiTe/ibHAsA padoTa o0y4alUIMXCSl HAlpaBlieHA Ha YIIyOJeHWE W 3aKperieHHe
3HAHW, TIONMYYEHHBIX Ha JIEKIMAX M JIPYTUX 3aHSATHUAX, BHIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO
AKTUBHOTO TIPUOOPETEHUSI HOBBIX, JIOTIOJHUTENBHBIX 3HAHWM, TOJATOTOBKY K TMPEIACTOSIIUM
y4eOHBIM 3aHATHUSAM U IPOMEKYTOUHOMY KOHTPOJTIO.



6. OHEHOYHBIE CPEJACTBA VIS TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTAIIUU 110 U'TOI'AM OCBOEHUA TUCHUIIJINHBI

6.1. TemaTuKa 1Jis1 CAMOCTOATE/ILHOM MOATOTOBKHU
Pazgean 1. OCHOBBI TEPMOAMHAMUKH

1. YpaBHeHue cocTosiHUS rasa.

2. IlepBbIii 3aKOH TEPMOJUHAMUKH.

3. TepMogMHAMHUYECKHE TIPOIIECCHI.

4. Bropoii 3aKOH TEPMOAMHAMUKH.

5. TepmoHaAMUYECKUE IIUKIIBI TETUIOBBIX MAIIIMH.

Paznen 2. TensomaccoodoMeH
1. Bunas! TeruiooOmeHa.
2. 3aKOH TEIUIONPOBOIHOCTH.
3. KOHBEKTUBHBIN TEIIOOOMEH.
4. Tenmonepenaya.
5. JIy4HCTBIi TeI000MEH.
6. Bupl Teni1000MEHHUKOB M UX pacuer.

Pa3nen 3. F'maporazoannaMmmnka
1. ®usnyeckue CBOMCTBA JKUIKOCTEN.
2. 'uppocraTtudeckoe AaBlieHUE.
3. YpaBuenue bepuymu.
4. l'unpaBnrueckuil yap U sBJICHUE KaBUTALUH.
5. IlpuHumIbel paboThI THAPOMAIIINH.
6. YpaBHEHHE KMHETUKU JBUKEHHS Ta30B.

6.2. OeHoYHbIe cpeacTBa /UISL MNPOBeleHHs] MPOMEXKYTOYHON aTTecTaluu
(muddepeHnnpoBaHHOrO 3a4eTa)
6.2.1. IpuMepHbIii nepeyeHb BOMPOCOB /ISl MOATOTOBKHU K AN depeHIHPOBAHHOMY
3a4ery (110 AMCUMILINHE):
1. [TapameTpsl COCTOSTHUS — TEMIIEPATYPA, AaBJIECHUE, YACIbHBIH 00beM.
. YpaBHEHHE COCTOSIHUS UI€aIbHOTO rasa.
. TepmonHaMu4eCcKui mpoluecc.
. OYHKIIUU COCTOSIHUS — BHYTPEHHSISI SHEPIHsl, paboTa pacIlIupeHusi, TeIIoTa.
. TeniaoeMKocTs ra3os.
. IlepBbIi1 3aKOH TEPMOJAVHAMUKH.
. CMecu ra3os, 3a/laHue COCTaBa CMECH MaCCOBBIMHM U OOBEMHBIMHU JIOJISIMHU.
. DHTpOIH.
9. N30x0opHbIH, 1300apHbIN, H30TEPMUUECKHM, aara0aTHBIN, TOJTUTPOIHBINA TIPOLECCHI.
10. TepmoauHaMu4eCKe JUarpaMMBbl.
11. O6parumbie 1 HEOOpPATUMBIE TIPOIIECCHI.
12. Bropoii 3aKOH TepMOAMHAMHUKH.
13. [uki 6sicTporo cropanus (kaporoparoproro JIBC).
14. ITuk MeAsIeHHOT o cropaHus (AnU3ens), UK CMEIIaHHOTO CrOPAaHUSI.
15. [{uku ra3oTypOUMHHON YCTaHOBKH.
16. 3axon @ypoe. Temneparyproe nose. I'paguent Temmneparypsl. KosdduueHTs
TEIUIONPOBOAHOCTH U TEMIIEPATYPOIPOBOAHOCTH. TEMIOBOM MOTOK.
17. I'pannunsble ycinoBus. TenaonpoBogHOCTb P CTALlMOHAPHOM U HECTALIMOHAPHOM
pEeKAMAax.
18. TennonpoBOIHOCTH MIOCKON M IUJIMHAPUYECKON CTEHOK.
19. PerynupoBaHrie ”HTEHCUBHOCTHU TEILIONEPEIayH.

(e BN o) NNV, IR -NRVS I \O]



20.

21

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.
33,
34,
. KaBuranus. ['uapasnuyeckuit yaap B TpyOax.
36.
37.
38.
39,
40.
41,
42.
43,

35

44,

HecrannonapHast TenionpoBOAHOCTD.

. 3akoH Hrprotona-Puxmana. Koagdunuent rermoorsaun.
22.

Pexxnumbl ABMKEHUS KUAKOCTH. [ MAPOIMHAMUYECKHI U TEIJIOBOM OTPaHUYHbIE
CJION.

OcHoBbl Teopun noaoous. Kpurepuansueie ypaBHeHHs, 00001IEHIE ONBITHBIX
JTAaHHBIX Ha OCHOBE TEOPUU MOJ00US.

Temnoornaua npu cBOOOHON U BBIHYK/IEHHOM KOHBEKIIUH. TeriooTaaqya npu
KHUIICHUU U KOHICHCALUH.

3aKOHBI TEIIOBOTO U3JTy4YEHHUS.

JlyducTslii TEII000MEH MEXy TeIaMu, SKpaHupoBaHue. M3myueHne ra3oB U mapos.
[Iporeccrl c10KHOTO TEMI000MEHa.

Turbl TerI00OMEHHBIX anmaparoB.

PacueTHble ypaBHEHMsI peKyTIepaTUBHBIX allllapaToB.

KoHcTpyKkTOopckuii 1 TOBEPOUHBI pacueThl TEIJI00OMEHHBIX allllapaToB.
duznyeckue cBOMCTBA XKUIKOCTEM.

I'mppocratuka. J{aBineHue KUIKOCTH HA CTEHKHU.

YpaBuenue bepnyinu.

Hcreuenne KUAKOCTH Yepe3 0TBEpCTUs U Hacaaku. Pacxogomep.

I'unpaBnuyeckue conpoTUBICHUS.

['unpaBnuueckuit pacyeT TpyOOIpPOBOIOB.

CkopocTb 3ByKa B rase, uncio Maxa.

VYpaBuenue sHeprun. Kpurnueckas 1 MakcUMallbHasi CKOPOCTb rasa.

CBs13b CKOpOCTH rasa ¢ ceueHueM noroka. Como JlaBasns.

be3BuxpeBoe u BUXpeBOe TeueHue. LIMKIOHHbIE annaparsl.

Kpurepun nonodust, MoieIpoBaHUE B THAPOTra30JuHAMUKE.

ITorpannuHsIii ci0i, ero pacyer. OTpbIB HOTPAHUYHOTO CJI05, CONPOTUBIICHUE TIPU
OTPBIBHOM OOTEKaHUHU.

PacnpimuBanue sxunkocteil. {uddy3opsl. D3keKTOPHI.



6.2.2. [IpuMepHbBIe TeCTOBbIE 3a1aHUs K T (P DepeHIITHPOBAHHOMY 3a4eTy

Bapuanr 1.
Ne Bormpoc Bapuants! oTBeTa

/1

1. N36biTouHOE HaBineHue B Texuuke | 1. Tsromepom
u3Mepsiercs ... 2. Cunomepom

3. ToHomeTpom
4. MaHoMmeTpoM
2. VYpasuenue Kianelipona umeer 1. pv=RT
BUJI ... 2. VR =pT

3. Rp=VT
4. Rt =pv

3. TemioeMKoCTh paBHa ... 1. Terore, HEOOXOAMMOI [T HArpeBa Tella Ha JBa
rpaayca
2. Teriore, HEOOXOAMMOI I HAarpeBa Tesa Ha
ISTh TPAJyCOB
3. TerIoTe, HEOOXOIMMOM TSl HarpeBa Tena Ha
JECSITh TPalyCOB
4. Termore, HEOOXOAMMOI I HAarpeBa Tesa Ha
OJIMH TPaaycC

4, ®opmynia Maiiepa uMeeT BU/I. .. 1. R=cy - Cp
2. R=cp +cCy
3.R=cp—cv
4.Cp=Cy — R

5. | 3akony Boiins - Mapuorra 1. p1/p2 = Valva
COOTBETCTBYET COOTHOIIICHHE: 2. pulp2 = Tl T2

3. pu/p2 = vilvz
4. vilvo = T1lT,

6. 1-i1 3aK0H TepMOIMHAMUKY UMEET | 1. 3aKOHOM COXpaHEHHs U MPEBPALICHUS SHEPTUU
BceoOwHii xapakrep (T.e. 2. 3aKOHOM IIPEBpAICHUs TEIUIOTHI B paboTy
nposiBisieTcs: 0e3 UCKITIoUeHU) M1 | 3. 3aKOHOM COXpaHEHHUS TETJIOTHI
Ha3bIBaCTCH ... 4. 3aKOHOM TIpeBpallleHHs pabOTHI B TEIJIOTY

7. K ¢popmam nepenaun snepruu 1. paboTa 1 TOpMOKEHHE
OTHOCSTCH ... 2. HarpeB U OXJaKJCHHE

3. pa3orpeB M MycK
4. Tenmorta u pabota
8. AnmabaTHbIN npoliecc TPOUCXOAUT | 1. MPU MOCTOSIHHOM JIaBJICHUU
2. IpU NOCTOSIHHOM 00BbeMe
3. Ip¥ TTIOCTOSTHHOH padoTe
4. 6e3 moABOa U OTBOJIA TEILIOTHI

9. Kos¢durment TennonpoBogaocty | - CnocoOHOCTH Tella BEIPABHUBATH TEMIIEPATYPY

Iy XapaKTEPU3YeET. .. 2. CKOpOCTL HU3MCHCHUS TCMIICPATYPHI B TCJIC
3. CniocoOHOCTH Tea MPOBOJAUTH TEIJIOTY
4. Mepy Temy10BOM MHEPIIMOHHOCTH TeJa

10. | Kakue BEIIECTBA u3 | 1. Meramisl
MEPEYUCIECHHBIX nMmeroT | 2. XKunkoctu
HaWMEHBIIUN koadurment | 3. TermonzonsaTophl
TETJIONPOBOTHOCTH? 4. Ta3nl

10




/o

Bomnpoc

Bapuants! orBeTa

11.

Ilo xakomy 3aKOHYy H3MEHSETCS
TeMIeparypa o TOJIIIMHE
IJIOCKOM CTEHKU?

1. ITapabonuyeckomy
2. Jluneitnomy

3. Jlorapudpmuyeckomy
4. T'uniepboanyecKoMy

12.

Ykaxure  QU3NUECKHH  CMBICTT
K03 PHLIMEHTA TETIIOOTAAYH 0.

1. CnocoOHOCTH Tea NPOBOIUTH TEILIOTY

2. IHTEHCUBHOCTH TEIUIOOOMEHA MEXKAY

IIOBEPXHOCTHIO M OMBIBAIOIIIEH Cpesion
CriocoOHOCTh BBIpaBHUBATH TEMIIEPATYPY
CKOpOoCTh U3MEHEHHUS TEMIIEPATYPHI

13.

KakuMm BbIpaxeHHEM OIpeaenseTcs
MOJIHBIA TETUIOBOM TMOTOK (3aKOH
HrroTona-Puxmana) B mporeccax
KOHBEKTHBHOI'O TEIJI000MeHa?

aF(ter — ty)

K(t)l(l — t)KZ)

14.

Hatp OIpEICIICHNE KpHU3Hca
TeriooOMeHa epBOro poja.

3.
4.
1.
2. WF(ter — t)
3.
4.
1.

OO0pazoBanue My3bIPHKOB apa Ha HarpeBaeMou
MTOBEPXHOCTHU
2. IaTencuBHOE 00pa3oBaHKE MApOBOH (a3l
3. Ilepexox oOT mMy3BIPHKOBOTO KHIIEHHS K
IJIEHOYHOMY
4. Kumnennre Ha CTEHKE CO CIOEM HAKUIIM C HU3KOH
TETIONPOBOIHOCTHIO

15.

Bsaskocts 3T0...

1. CcBOWCTBO, XapaKTEepU3YIOIIEe WHEPIUOHHBIC
KayecTBa KUIKOCTH

2. CBOICTBO JKUJIKOCTEN OKa3kIBaTh
COIIPOTUBIICHUE CIABUTAIOIINM YCUIUAM

3. CBOWCTBO KHJIKOCTH HE U3MEHATH 00BhEM IPH
W3MEHEHHUH JABICHUS

4.  CBOWCTBO, MPOSIBJISIONIEECS B CIEIACTBUE
MIPUTSKEHUS MEKTY MOJIEKYJIAMU

16.

VYpaBHeHue bepHym Belpaxaer
3aKOH COXPaHEHU ...

1.maccer

2.KOJIMYECTBA JIBHIKCHHS
3.9Heprun

4. MOMEHTA KOJIMYECTBA JIBHIKCHHS

17.

['unpaBnuueckuit yaap B Tpyoax
3T0...

1. 3anonHeHne TpyOONpPOBO/IA )KUIKOCTHIO

2. BBIICTICHUE U3 )KUKOCTH PACTBOPEHHOTO
BO3/yXa

3. XOJIOTHOE KUTICHHE )KUKOCTH MPU PE3KOM
CHIDKEHHH JaBIICHHSI

4. pe3koe U3MEHEHHUE JIaBJICHUs IPU U3MEHEHUHU
CKOPOCTH TE€YEHHSI

18.

Kputnueckast ckopocTs raza 37o...

CKOPOCTB T'a3a Ha cpe3e coria

CKOpOCTbh Ta3a, paBHasi CKOPOCTH 3BYKa B HEM
CBEPX3BYKOBasi CKOPOCTh Ta3a

JI03BYKOBAsi CKOPOCTb ra3a

19.

PeaJ'IBHaSI KUOKOCTH OTJINYACTCS OT
HUJIeaIbHOU CBOWCTBOM. ..

IIaCTUYHOCTH
KECTKOCTHU
BA3KOCTH

YIPYTOCTH

PwNpRPONE
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Ne Bormpoc Bapuants! orBeTa
/1
20. | COBOKYITHOCTH COTUIOBOM H 1. xoHdy3opom
paboueli pemeTok Ha3bIBacTC . . . 2. muddy3zopom
3. CTyNEHbIO TypOOMAaIINHBI
4, aKTUBHOW PEHICTKOMN
Bapuant 2.
Ne Bormpoc Bapuants! oTBeTa
n/m
1 HpoccenupoBanue ra3za (mapa) | 1. uctedenue rasza uepes corsia
3TO: 2. MOHIKEHUE JTaBJICHUS B MECTHBIX
COIIPOTHUBIICHUSX
3. IOHIKEHUE TeMIIepaTyphl ra3a
4. nepemelIMBaHue raza
2 ITo npsmomy | 1. aBurarenu
TEPMOJUHAMHYECKOMY UKy | 2. XOJOIMIbHBIC MAITUHBI
paboTaror ... 3. TEIIOBbIE HACOCHI
4. KoMIIpecCcOopbl
3 uxn Kapno cocrout u3 1. aguabaTHbIe — C)KaTUS U pacIIUpEHUs,
CIIETYIOIIUX TPOIIECCOB: M30TEPMUYECKUE — MTOABOJ] U OTBOJI TEILIOTHI
2. anuabaTHble — C)KaTUS U pacIIUpeHus,
n300apHbIe — MOJBOJ U OTBOJ TEILIOTHI
3. agua0aTHBIE — CXKaTUS U pacIIUupeHus,
M30XOPHBIE — MTOJIBOJ] U OTBOJ| TETLIOTHI
4. IOMUTPOITHBIC — CKATHUS M PaCIIUPEHUS,
M30TEPMHUUYECKUE — NTOABOJ M OTBOJI TEIIOTHI
4 [Ioka3aHHas Ha pUCyHKE pv- 1. Aurarento Tpunkiepa
quarpamma nukia cooTBeTcTByeT: | 2. KapOGropatopHomy JIBC
3.ITY
£ 4. TITY
T
F
d
5 B xakom cnydae TepMHuYecKul | 1. yBelnueHHe HaYaIbHOW TEMIIEpaTyphl [IUKIIA
KIIJIT 1uxkma KapHo  Oyzer | 2. yMeHbIIEHHE HAaYaIbHON TEMIIEpaTyphl KA
yMeHbIIaTcs? 3. YMEHBIIEHHE KOHEYHON TEMIIEPATYPHI [IUKIIA
4. yBenuueHue pa3HOCTH SHTPOIHNA
6 Tepmuueckuit KI1/] terinoBoro 1.nt=qp/ |H
JIBUTATEJIS OTIPEIeNIAeTCs
OTHOIIECHHUEM ... 2.mt =lyfag
3.t =dp/ag
4, Nt = |H/C]2
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Ne Bormpoc Bapuants! orBeTa
/T
7 [Touemy tepMmoanHamuyeckas | 1. JluzenbHoe TOIIUMBO JACIIeBie OEH3UHA
apdextuBHOocTh 1HKIa  Juzens | 2. [Ipouecc moaBona TEIIoTH B 1ukie uzens
BbIIIE, 4eM y ukia OtTo? MIPOUCXOIUT 110 U300ape, T.e. pu OoJiee BHICOKOH
cpenHen t
3. B nuzensx He Hy)KHA CUCTeMa 3aKUTaHUs
4. JIuzesno He yrpoXKaeT JETOHAIUS TOPI0Ye CMecH
8 Kakpe Tema wumeroT cremens | 1. AOCOMOTHO Genbie
YEpHOTHI € = 17 2 IIpo3paunbie
3. Cepeole
4. AGCOIIOTHO YepHBIE
9 Kakue Tena HCTOJIB3YOTCSA IS 1. C 6onpmoi OTpa)KaTeJIBHOfI CITOCOOHOCTBIO
oc1abJIeHHs Ty4HCTOro TIOTOKA? 2. C 601101 MOTIONIATEIBHOW CIIOCOOHOCTHIO
3. Ceprole
4. C mepoxoBaToi MOBEPXHOCTHIO
10 Hate onpenenenue kodpduimeHrta 1. XapakTepu3yeT nepeHoc TEII0Thl OT KUJIKOCTU K
TeIJionepeaayu. CTCHKE
2. OnpenensieT THTEHCUBHOCThH TEPEHOCA TEIUIOTHI
OT TOPSTYETO TEIJIOHOCHUTENS K XOJI0JHOMY
3. OnuceIBaeT NEPEHOC TEIJIOTHI BHYTPU Tela
4. Tloka3piBaeT CHOCOOHOCTh  TEIJIOHOCHUTES
AKKyMYJUPOBATh TEIUIOTY
11 | Kaxum Bepaxennem onpenensercst | 1 KF(txi — tx)
TEIJIOBOM IIOTOK Q pu | 2. oF (ter — ta)
Temornepeaye? 3. eCoFT*
4. AFAL
12 | Vkaxure Boipaxenne ypasmenms | 1. Q = GC(ti —t2)
TeNNoBOro GanaHca. 2.Q=cF(t1—t2)
3. Q = kFAt
4. Q1=Q2+AQ
13 |Ilpm «xakoii cxeme pgBwxkeHus | 1. IIporuBoToK
TEIJIOHOCUTENEN xapaktepHo | 2. IIpsmotok
[IOKa3aHHOE Ha pucynke | 3. IlepexkpecTHblil TOK
pacnpeneneHue temmeparyp? 4. Temmneparypsl HE COOTBETCTBYIOT CXEMeE
t , JBIKEHUS KUTKOCTH
4 :
[ |
aly ‘1
i,
1 i
z 1
0 F
14 VYka3ats BBIpa)KEHHE U1 Q
onpeeaeHus MOBEPXHOCTHU L KAt
pEKyIepaTUBHOTO Q
TeI000MeHHoro anmnapara F? 2. ——
alAt
3 L
AAL
.2
cAt
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Ne Bormpoc Bapuants! orBeTa
n/m
15 | duddy3opsl HCTIONB3YIOTCS UIS... | 1. TMOCTENEHHOIr0 YBEIMUYSHHUS CKOPOCTH MOTOKA
2. TOCTENEHHOI'0 YMEHBIIEHUSI CKOPOCTH MOTOKA
3. W3MEHEHUS HANpPaBJICHHS MTOTOKA
4. pe3Koro yMeHbIICHHUs JaBJICHHsI TOTOKA
16 | Pa3mMepHOCTHh TUHAMUYECKOTO 1. H/m?
Koa(duimenTa BA3KOCTH. .. 2. Hce/m?
3. M%c
4, wm/c?
17 | OcHoBHOE ypaBHEHUE 1. p=po+poz
TUAPOCTATUKH. . . 2. p=Ilim (4P/4F)
3. f=-uFdwin
4. pv=RT
18 | ®opma 3amucu ypaBHEHHS 1. p=po+pyz
bepHysun UMeeT BUI. .. 2. dQ =wdF = const
3. w2/(29) + p/(pg) + z = const
4. (owx/ox) + (owy/ay) + (ow;/0z) =0
19 | [loTepu Hamopa NPUHATO UIMEPATH 1 hog | w?
B JIOJIIX CKOPOCTHOTO HAropa 1o = BE
dopmyne Beiicbaxa: 2
w
2. h,=—
29
2
3. h = gwi
W 2 g
2
4. n= 1w
D 2g
20 | Yucno Maxa a70... 1. oTHOIIEHHE CKOPOCTH 3ByKa K CKOPOCTH ra3a
2. OTHOIIECHWE BO3MYIICHHUH JTaBICHUS K
MJIOTHOCTH
3. OTHOIIEHWE U3MEHEHHS IMapaMeTPOB raza K
CKOPOCTH 3BYKa
4. OTHOIIIEHHE CKOPOCTH Ta3a K CKOPOCTH 3BYKa
Bapmuanr 3.
No Bomnpoc BapuaHnTsl oTBeTa
/i
1 IInowmane nox kpuBoOM 1 BHyTpeHHel sHepruu pabouero Tena
nporecca Ha pV-auarpamme 2. pabote mporecca
paBHa: 3. sHTaNBMUK paboyero Tena
4, Cv (Tz-Tl)
2 [Tmomaas mox KpuUBOi 1.TeroeMKOCTH pabodero Tena
mporiecca Ha [S-guarpamme 2. SHTaJIBIUU PpaboUero Tena.
paBHa: 3. sHTpOIHHK paboyero Tena.
4. TeTIOTE TpoIecca
3 DreMenTapHas paboTa 1.cp*dt
pacrmpenus rasa dl 2. p*dv
ONPEEHSACTCS BRIPAXKECHUEM: 3. cy*dt
4. T*ds
4 ConepxaHue BTOPOTO Havana | 1.ds < dg/T
TEPMOJHHAMUKH COOTBETCTBYET 2.ds > dg/T
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Ne Bomnpoc BapuaHnTbl oTBeTa
n/n
COOTHOIIEHHIO: 3.ds <dg/T
4. ds =dg/T

5 Kakoe teno momuuusiercsi ypaBHenuto | 1. MneanbHblil ra3

Ban-nep-Baanbca? 2. PeanbHblii ra3
3. WpeanpHast )XuIKOCTH
4. PeanbHas )KUIKOCTh

6 Temmneparypa, Ipu KOTOPOH KUAKOCTH | 1. McapeHus
3aKWIIACT TpPH JaHHOM JaBJCHUH, | 2. COOTBETCTBHS
Ha3bIBAETCS TEMIIEPATYPOH. .. 3. mapa

4. HaCBIILIEHHS

7 HeoOpaTtumelii mporiecc mpoTeKaHus 1. uaeanpHOE UCTEUEHHE ra3a
rasa (mapa) 4epe3 MecTHOE 2. IpoTeKaHue PeaNbHOTO rasa
COIIPOTHUBIICHUE, B PE3YJIbTATE 3. ApoccenupoBaHue rasa
KOTOPOTO CHIKAETCsI IaBJICHUE ra3a 4. KpUTHYECKOE ABIKCHHE ra3a
0€3 COBEpILICHUS MM TEXHUYECKOU
paboThI, HA3BIBAETCHL. . .

8 B kakux mnporeccax KOHBEKTHBHOrO | 1. KumeHue B y3bIpbKOBOM peXUME
TerIooOMeHa HaOmronaercst | 2 TermooTaavya npy BEIHYKICHHOM JBHKEHUH
HanOOIBIITNI koddurent | 3. [I1eHOYHBIH peKUM KUTICHHUS
TEIUIO0TIAYH 0.7 4. KanenpHasi KOHACHCALMS MTapa

9 Uro nokas3aHo Ha pucyHKe? 1. Teroniepeiaya B MIOCKOM CTEHKE

t 2. TennonpoBOAHOCTD MIMHAPUIECKOH CTCHKH
‘ 3. Pacnpenenenue teMnepaTyp B INIOCKON CTEHKE
4. KOHBEKTHBHBIN TEIIOOOMEH
‘tl
| q
le &
X
10 | Yro m306pakeHO Ha PHCYHKE? 1. TennonpoBOAHOCTH MHOTOCJIOMHOM CTEHKHU
. 2. TenaonpoBOAHOCTh TUIOCKOH CTEHKH
] 3. Teruonepenaya NUIMHAPUIECKONW CTEHKH
/ % 4. TemnonpoBOAHOCTh UMWIMHIPUYECKON CTEHKHU
53 &
j’—\; %
l‘,_; ¥

11 | BoiGpars ompenenenue ayumcroro | 1. [IepeHOC TEILIOTHI 1K TPOMArHUTHBIMU BOJHAMH

TerI006MeHa: 2. Nzmy4yenne B 06JaCTH JUITMH BOJTH BHIMMOTO CBETA
3. [lepeHOC TETIOTHI IIEKTPOMATHUTHBIMY BOJTHAMU C
JBOWHBIM MPeoOpa3oBaHUEM PHEPTUH — TEILUIOBOH B
JYYHUCTYIO ¥ TYYHUCTOH B TETUIOBYIO
4. TlepeHOC TEIIOTH MUKPOYACTHIIAMH TeJla

12 | Kakoi CTEIECHHU abcomotHoit | 1. IlepBoii
Temneparypel T  TBepmoro Tena | 2. Bropoii
HPONOPLMOHAIbHA n3nydaemas | 3. Tperbeit
SHeprus? 4. YerBepToi

13 | Ykaxwure BBIPa)KCHHE 3aKOHa 7\

Credana-bonbsimana. 1. E=eC| —
100
7V
2. E=Col —
100
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Ne Bomnpoc BapuaHnTbl oTBeTa
/1
T 3
3. E=eC| —
100
T 4
4. E=¢| —
100
14 | TIIOTHOCTB TEILIOBOrO MOTOKA ( 310... | 1. KonuuecTso Temnorsl, npoxozsiueii 3a 1 cek. yepes
1 KB. M MOBEPXHOCTHU TeNa
2. KonnuecTBo TEmIoThI, mpoxozsineid uepe3 1 KB.M
M30TEPMUYECKON TOBEPXHOCTH Tella
3. OO1ee KOINYECTBO TEILIOTHI, IPOXoasiei depes 1
KB.M IIIOMIAAN
4. KonuuecTBO TEIUIOTHI, MPOXOJsIiel 3a 1 cex
15 | B ciydae o6Texanus Tena 1. mnombemHas cuia
HEC)KUMAaEeMOH JKHJIKOCTBIO B TOUKe B 2. KaBUTaNUA
(cMoTpH pHC.) MOXKET TIOSIBUTCHL. . . 3. ruapoymap
pd 4. ypnapHas BOJIHA
Mo
16 | Cornacuo 3akona [lackans naBneHue 1. He m3MeHHTCSH
BHYTPH XUJIKOCTH IIPU U3MEHEHUHN 2. OyzeT nponopuroHATBHO YBETHUUBATHCS
JaBJICHWA Ha IMTOBCPXHOCTU JKUAKOCTHU 3 HN3MCHUTCA Ha TYKC BCJIIMUYUHY
... 4. Oyner npomopuHOHAIEHO YMEHBIIATHCS
17 | KaBuranus ato... 1. BBIIENEHHE MY3BIPEKOB PACTBOPEHHOTO BO3TyXa
2. TOSIBJICHUE MTy3BIPHKOB TIapa Ha MIOBEPXHOCTU
3. mepexoJl TeUeHHUs B TypOYIICHTHBINH PEeXKUM
4. TosiBIEHHE MY3BIPHKOB Mapa B 30HE MOHW)KEHHOTO
JTABJICHUS U CXJIONBIBAHKE B 30HE TIOBBIIIEHHOTO
18 | Ilpu oTcyTcTBHU TEIJIOOOMEHA C 1. yBenmumBaTHCS
BHEITHEH Cpeloi TemmepaTypa 2. yMeHbpIaTCH
TTOKOSIIIIErOCs Ta3a OyJeT. . . 3. MakcHMaJIbHOU
4. MUHUMAIILHOU
19 | Ha pucynke uudpoii 3 o00o3HaueHa 1. TypOyJNEeHTHOTO MOTPAHUIHOTO CIIOSI
001acThb. .. 2. JaMUHAPHOTO MOTPAHUYHOTO CIIOS
3. BHEIIHEro MOTOKa
e 4,  a’pOIMHAMHYECKOTO Clieaa
W/////////m s
-
20 PacnibutnBanmMe KUAKOCTH 1.  dopcynku
OCYIIECTBIISETCS C IOMOILBIO. . . 2. nuddysopa
3. KomMIpeccopa
4. muraHra
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6.3. Onucanue nokasaresjieil U KpuTepueB KOHTPOJIS YCIIeBAeMOCTH,
ONUCAHME KA OLlCHMBAHUA
6.3.1. Kputepuu oneHOK NMpoMe;KyTOUHOM aTTecTauuu (1uddepeHIMPOBaAHHOIO

3ayera)

Hpumepnaﬂ wKaila OUEeHUBGAHUA 3HAHUI RO 60np00(lM/6bln0JlHeHu10 3a0anuil

oughghepenyuposannozo 3auema:

Onenka

«»
(HEeyI0BJIETBOPHUTEIBLHO)

Ioporoeslii ypoBeHb
OCBOEHHUA

YrayoneHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHyTHI
YPOBEHb OCBOEHUS

«3»
(YA0BJIETBOPHUTEIBHO)

«“»
(xopo1o)

«S»
(0OTJINYHO)

ITocemenne menee 50 %
JIEKIIUOHHBIX U
MNPAKTUYECKHUX 3aHATHIA

ITocemenue He MeHee
60 % IEeKIUOHHBIX U
NPAKTUYECKHUX 3aHITHIA

ITocemenue HE MeHEe
70 % JEKIUOHHBIX U
MIPAKTHIECKUAX
3aHATHI

ITocemenue He
menee 85 %
JIEKIIHOHHBIX U
MPAKTHIECKUX
3aHATHI

CryneHT He 3HaeT
3HAYUTENBHON YacTH
Marepuaa, JoImycKaeT
CYIIIECTBCHHBIC OIIMOKU B

CryneHt
MMOBEPXHOCTHO 3HAET
MaTepHaa OCHOBHBIX

paszenoB U TeM
y4eOHOW JMCUIUIUIMHEI,

CTyneHT XopoIio
3HAeT MaTepual,
rpaMOTHO H 110
CYLIECTBY U3/1araer
€ro, JOIycKas

CTyaeHT B MOJTHOM
00BEMe 3HaeT
Matepuan,
TPaMOTHO H 1O
CyIIIECTBY U3JIaract
ero, He JIoIycKas

HEKOTOPBIE
OTBETax Ha BOTIPOCHI JOITYCKAeT HETOYHOCTH CyIIECTBEHHBIX
HETOYHOCTH B OTBETE o
B OTBETE Ha BOIPOC HETOYHOCTEN B
Ha BOIIPOC.
OTBETE Ha BOIIPOC
Be3ommbouyHO
He ymeer HaxomuTh HNuorna Haxoaur YBepeHHO HAXOUT HAXOHT
peleHus: OOIBITNHCTBA pelieHus, pelieHus, pemenms
[IPENYCMOTPEHHBIX IIPEAYCMOTPEHHBIE [IPENYCMOTPEHHBIE ’
PeayCMOTp PeAyCMOTp peny PCHH MPeyCMOTPEHHBIC
MPOrpaMMoi 00ydeHusi | mporpaMmoii 00yueHus IPOrpaMMoi DOrDAMMOI
3aaHnN 3aaHAH oOyueHus 3a1aHui porp o
00y4eHus 3a1aHuil
IIpenycMoTpeHHBIE
BonbmmHCTBO [IpemycmoTpeHHbIC [IpemycmoTpeHHbIC P nﬂ};r aMII)VI oi
MIPeTyCMOTPEHHBIX porpaMMoit 00ydeHus IIPOTPaMMOi porp
Ny o0OydeHus 3a1aHus
MporpaMMoit 00ydeHus 3a/IaHUS BBITIOJIHEHBI oOyueHus 3a/1aHus eI
3aJIaHAI HE BBIIIOJIHEHO YIOBJIETBOPHUTEIHHO | YCIIEIIHO BBITOJHEHBI Y
BBIITOJIHEHBI

Hpumepna;l WKaila OoueHUu6anuA 3HAHUIL 8 MeCM o8OIl ¢0p.M€.’

Kosn4uecTBO NPaBUJILHBIX 0TBETOB,
% Onenka
0-49 HeynosnerBopurensHo
50-65 Y 10BIETBOPUTENHHO
66-85 Xoporiio
86-100 OTJIMYHO

7. YYEBHO-METOAMYECKOE M HWH®OPMAIMOHHOE OBECIIEYEHUE

JUCIHHUIIVINHBI

7.1. OcHOBHas JIUTEpPaTypa

1. Tennorexuuka: yaeOHUK 117151 By30B / HanmoHanmbHBINH MUHEPATbHO-CHIPHEBON YHUBEPCHUTET
«"opHbIii», B.B. AHJipees, B.A. JlebGenes, b.N. CrecHBIIEB, CII06,2015.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=31%2E31%2F%D0%90%2065%2D409
490551<.>
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2. Tennorexnuka: Yuyeobnoe nmocooue / B.A. Kynunos, 3.M. Kapramos, E.B. Credantok. -
M.: KYPC: HUIl UH®PA-M, 2015. - 424 c. http://znanium.com/catalog.php?bookinfo=486472

3. OCHOBBI TEeXHHYECKOH TEPMOAVMHAMHUKU M TCOPHUHU TCIIJIO- H MaccooOMeHa: YueOHOe
nocooue / B.A. bapunoBuu, FO.A. Cmumpuo. - M.: HUI[ MHDPA-M, 2014. - 432 c.
http://znanium.com/catalog.php?bookinfo=356818

7.2. JlonoJiHUTEJIbHAS JIUTEpaTypa

1. Teoperuueckre OCHOBBI TEIIOTEXHUKH. Tepmoaunamuka [Tekcr] : yuel.-meTos.
koMmruiekc / coct.: 3. @. Kapumos, E. II. [TaBnos. - CII6. : U3n-Bo C3TVY, 2009. - 261 c.

2. Temnorexnuka [DneKTpoHHBIA pecypc] : yued. mocobue / B. C. JlpecBsukun, B. T.
Jla6eitmr, E. II. TIlaBmoB. - CII6. : Topn. yu-T, 2013. - 143 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=402&task=set stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D548581<.>

7.3. ba3pl [JaHHBIX, 3JIEKTPOHHO-OMOJIHOTEYHbIE CHCTeMbl, HH(POPMALHOHHO-
CIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1. Eponeiickast mudposas oudanoreka Europeana: http://www.europeana.eu/portal

2. Koncynprantllntoc: crnpaBodyHO - TOMCKOBas cucTeMa [DJIEKTPOHHBIA pecypc]. -
www.consultant.ru/.

3. Muposas rudposas 6ubdarorexa: http://wdl.org/ru

4. Hay4nas ayiekTpoHHast Oubimoteka «Scopusy https:// www.scopus.com

5. Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

6. Hayunas snexrponnas 6ubimoreka «eLIBRARY»: https://elibrary.ru/
https://e.lanbook.com/books.

7. ITouckossie cucteMbl Yandex, Rambler, Yahoo u ap.

8. Cucrema I'APAHT: »51eKTpOHHBIH NEPUOJUYECKUN CIPABOYHHUK [DIEKTPOHHBIH
pecypc] www.garant.ru/.

9. DneKTpOHHO-0MOIMOTEeYHAs CUCTEMA U3AaTEeNIbCKOT0 IeHTpa «JIaHb»

10. Direkrponnas budbmmoreka Poccutickoit ['ocynapcTeennoii bubmmorexu (PI'B):

11. OnexTpoHHas 6ubnmoreka yueOHUKOB: http://studentam.net

12. DnexTponHO-6uGHOTeuHas cucteMa «IBC FOPAMT» www.biblio-online.ru.

13. Dnektponnass OubnuoreuHass cucreMa «HamuoHanbHBI IUPPOBOM  pecypc
«PykonT»». http://rucont.ru/

14. DnexkrponHo-OnbOIMOTeYHas cuctema http://www.sciteclibrary.ru/

7.4. Y4eOHO-MeTouYeCKOe ofecreyeHue caMOCTOSITe/ILHOMH padoThI CTy/IeHTa

1. Temotexnuka [Tekct] : yue6.-meton. komruiekc / coct.: B. I'. JIaGeiim, E. I1. [1aBnos.
- CII6. : U3n-Bo C3TV, 2008. - 210 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_stati
c_reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%9C%2D%2D20080917131528<.

2. Tenmotexnwuka [Tekct] : yueb.-metoz. komruieke / coct. B. B. Jlem6oBckwuit. - CIIO. :
Hzn-so C3TVY, 2010. - 101 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_stati
c_reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=10%D0%A2%D0%B5%D0%BF%D0%
BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D27
1170<.>
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http://znanium.com/catalog.php?bookinfo=486472
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D548581%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D548581%3c
http://www.europeana.eu/portal
https://elibrary.ru/
http://www.sciteclibrary.ru/
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%9C%2D%2D20080917131528%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%9C%2D%2D20080917131528%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=10%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0101%2D271170%3c

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHEe Ay IUTOPHIi:

AyIUTOpPHHM /15l NPOBEJACHNUS JTeKIHOHHBIX H NPAKTHYECKUX 3aHATHIA.

Crennanu3upoBaHHble ayIUTOPUHU, HCIOJIb3YEMbIE IPU IPOBEIEHUM JIEKLIMOHHBIX MU
NPAaKTUYECKUX 3aHATUH, OCHALIEHbl MYJIbTUMEIUNHHBIMU [POEKTOpPAaMH U  KOMILJIEKTOM
anmaparypsbl, HO3BOJISIOIIEH IEMOHCTPUPOBATH TEKCTOBBIE U TPapUUECKUE MAaTEPUAIIBI.

KomnberoTepHslii kiacc:

28 mocalo4HbIX MECT, KOMIUIEKT MYJIbTUMEIUHHON ayauTtopuu Tum 2 (BO3MOYKHOCTb
noctyna Kk cetu «MHTepHeT») — 1 mT., CTON KOMIBIOTEPHBIH — 16 mT., cTOJ — 2 MWT., CTY]I — 28
IIT., KOMIIBIOTEP JUIsl CTyAeHTOB — 18 mT., (BO3MOXHOCTh aocTyna kK cetu «l/HTEepHET»),
npuHtep— 1 mir.

Aynuropus:

90 nocanoyHbIx MecT, MyJIbTUMEIUIHBIN TPOeKTOp — 1 WT., cTONI — 45 WT., CTY]I — 92 WT.,
APM npenogasarens [1K (cuctemuslit 010K, MOHUTOP) — 2 T. (BO3MOXKHOCTD JOCTYIA K CETH
«HTEepHETY)

8.2.IloMemenus 1Jisi CAMOCTOATEIbHOI PadoThI:

1. OcHaileHHOCTh MOMEUIEHUs Ul CaMOCTOATENbHOM paboThl: 13 MOCagoYHBIX MECT.
Cryn — 25 mr., cTOA — 2 WT., CTOJ KOMITBIOTEPHBIH — 13 mT., mKad — 2 mr., J0CKa ayTuTOpHAs
mapkepHas — 1 mrt., APM yue6Hoe 1K (MoHuTOp + cuctemusblii 6;10k) — 14 mT. JocTymn K cetu
«MHTEpHETY, B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIbHYIO CpENY Y HUBEPCUTETA.

[lepedyeHb JUIIEH3MOHHOTO TIpOrpaMMHOrO obOecneueHus: Microsoft Windows 7
Professional:I'K Ne 1464-12/10 ot 15.12.10 «Ha nocraBky koMnbroTepHoro odopynosanus» ['K
Ne 959-09/10 ot 22.09.10 «Ha mocraBky kommnbioTepHod TexHuku» ['K Ne 447-06/11 ot
06.06.11 «Ha mocraBky obopymoBanus» ['K Ne 984-12/11 or 14.12.11 «Ha mnocraBky
obopynoBanus"  JloroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTtaBKy KOMIBIOTEPHOTO
obopynoBanus» JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIBIOTEPHOTO
obopynoBanusi» 'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykimn» , Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 ,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012 ,
Microsoft Open License 60853086 ot 31.08.2012

Kaspersky antivirus 6.0.4.142

2. OCHaIEHHOCTh MOMEIIEHHsI ISl CaMOCTOSTEIbHONH paboThl: 17 mocaJoyHBIX MECT.
Hocka nnst mucbma MapkepoM — 1 mT., pabouyne mecra CTyAeHTOB, oOopynoBaHHble 1K ¢
JOCTYIIOM B CeThb yHuBepcutTera — 17 mT., MyabTUMeAMHHBIM mnpoektop — 1 mT., APM
npenogasarens JUisi paboTel ¢ MyabTUMeaAna — | IIT. (CUCTEMHBIN OJIOK, MOHUTOpBI — 2 IIT.),
cron — 18 ., ctyn — 18 wr. Joctyn k cetn «MHTepHET», B 3JEKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTeNbHYIO Cpelly Y HUBEPCHUTETA.

[lepeyeHp JHUIIEH3MOHHOTO NPOTrpaMMHOro obOecnedeHus: OnepanuoHHas CcUcTeMa
Microsoft Windows XP Professional T'K Ne797-09/09 ot 14.09.09 «Ha mocraBky
KOMITBIOTEPHOT'0 000PYI0BAHUSIY.

Omneparmonnas cuctema Microsoft Windows 7 Professional Microsoft Open License
49379550 ot 29.11.2011 .

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. OcCHaIEHHOCTh TMOMELIEHHs ISl CAaMOCTOSITEIbHON paboThl: 16 mocagouyHBIX MECT.
CTOJ1 KOMIBIOTEPHBIN IS CTYACHTOB (TUI 4) - 3 MIT., CTOJ KOMIBIOTEPHBIH IS CTYIEHTOB (THII
6) — 2 mwT., CTOJ KOMIBIOTEPHBIH TS CTYAEHTOB (THN 7) — 1 11T., Kpecio npenoaaBarens (ceTka,
BEeT 4YepHbId) — 17 mT., [g0ocka HamodbHas MoOOWJIbHas Oejas MarHUTHO-MapKepHas
«Magnetoplany» 1800Mmx1200mm - 1 mt., MoHOOMIOK Lenovo M93Z Intel Q87 — 17 mrT., murakat
— 5 mr. [loctym k cetn «MHTEpHETY, B 3JEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTEIIbHYIO CPEy
YHusepcurera.
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[lepedyeHr NUIIEH3MOHHOTO TporpaMMHOTO obOecnedenus: Microsoft Windows 7
Professional: Microsoft Open License 49379550 ot 29.11.2011 .

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 or
22.01.2010.

CorelDRAW Graphics Suite X5 orosop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
POrPaMMHOTO 00ECTICUEHUS

Autodesk product: Building Design Suite Ultimate 2016, product key: 766H1

Cisco Packet Tracer 7.1 (cBob6omuo pacmpoctpansemoe [10), Quantum GIS (cBoGomHO
pacupoctpansiemoe I10), Python (cBobGomno pacnpoctpansemoe I10), R (cBobGoaHO
pacnpoctpansiemoe I10), Rstudio (cBob6oaHO pacmpoctpansemoe [10), SMath Studio (cBo6ogHO
pacnpoctpansemoe 110), GNU Octave (cBoboaHo pacnpoctpansemoe I10), Scilab (cBo6oanO
pacnpoctpansiemoe [10)

8.3. Ilomemenuss st XpaHeHHMA M NPOPUIAKTHYECKOr0 O00CIYyKMBAHUSA
o0opynoBaHus:

1. LlenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB OOyUCHUSI:

OcHallleHHOCTh: TEPCOHANBHBIN KOMMbIOTEp — 2 T. (AocTynm kK cetu «MHTepHETY),
MOHHTOpP — 4 MT., CETEBOW HAKOMUTENh — | IIT., UICTOYHUK Oecrepe0OHOTO MUTaHus — 2 MIT.,
TENIEBU30p IUIa3MeHHbI Panasonic — 1 wT., Touka Wi-Fi — 1 1ur., nasuibHasi CTaHIust — 2 IIT.,
npenb — 5 mwrt., nepdoparop — 3 mT., HaOOp MHCTPYMEHTA — 4 IIT., TECTEP KOMIBIOTEPHOU CETH —
3 wrT., 6alJIOH CO CXKaThIM ra3oM — | MIT., macta TemIonpoBoaHas — 1 mrT., meuiecoc — 1 mirt.,
paaroOCTaHITUS — 2 IIT., CTOJI — 4 IT., TyM0a Ha KOJIeCUKax — | IIT., MOJCTaBKa Ha KoJiecukax — 1
mT., mKad — 5 mr., kpecno — 2 mrT., Jectauna Alve — 1 mr.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrnedenus: Microsoft Windows 7
Professional (JTuiensnonnoe cornarrenre Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JTuriensuonnoe cormnamenne Microsoft Open
License 60799400 ot 20.08.2012)

AntuBupycHoe mporpammuoe obOecrieuenne Kaspersky Endpoint Security (Jorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. lenTp HOBBIX MHGOPMAITMOHHBIX TEXHOJIOTHI U CPECTB OOyUEHUS:

OcHaieHHOCTh: CTON — 5 MmT., CTyA — 2 WT., Kpecno — 2 mrT., mkap — 2 mrT.,
NEePCOHAIBHBIN KOMIIbIOTEp — 2 WT. (HocTyn K cetu «MHTepHET»), MOHUTOD — 2 WT., MDY — 1
IIT., TECTEP KOMIBIOTEPHOU ceTH — | mT., OAIJIOH CO CKAThIM ra3oM — | mIT., mrypymosepT — 1
IIT.

[Tepedyenb JHIEH3MOHHOTO TporpaMmHoro obecrmeuenus: Microsoft Windows 7
Professional (JIutiensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (Jluniensuonnoe cormamenune Microsoft Open
License 46431107 ot 22.01.2010)

AHnTuBHpycHOEe mporpammHoe obecrieueHne Kaspersky Endpoint Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:

OcHamieHHoCcTh: cton — 2 mT., ctyn — 4 mT., kpecno — 1 mrT., mkap — 2 mrT.,
nepcoHaNbHbIM KoMmmbioTep — 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD
C510 — 1 mrr., xomonku Logitech — 1 mT., TecTrep KOMIBIOTepHOW ceTH — 1 mmIT., apens — 1 miT.,
TenedoH — 1 mT., Habop PyYIHBIX HHCTPYMEHTOB — | IIT.

[TepeueHp JHMIEH3MOHHOTO MporpamMMmHoro obecmedenus:Microsoft Windows 7
Professional (JIutiensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JTumensuonuoe cormamenne Microsoft Open
License 46431107 ot 22.01.2010)

AnTuBupycHoe mporpammuoe obOecrieuenne Kaspersky Endpoint Security ({orosop
Ne 1810(223)-12/17 ot 11.12.17)
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8.4. J/IuueH3MoHHOE MPOrpaMMHoOe obecrieyeHue:
1. Microsoft Windows 8 Professional
2. Microsoft Office 2007 Standard
3. Microsoft Office 2010 Professional Plus
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