MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTnka u TEMJIOTEXHHKA

HaumeHnoBaHue o0pa3oBaTe/ibHOI mMporpaMMel: JHeproodecneyenue npeanpusatuii. TemnomaccoodMeHHbIE
npouecchl M YCTAHOBKH

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
3KCHepI/IMeHTaJIbHOQ HCCJICTOBAHUE ITPOECCOB TemJI1000MeHa

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3KU A'A.
Bnageneu ApbaTcknin A.A. o
Pa3pa6OTLH/IK WUnexTuduratop Rf2f52fe8-ArbatskyAnA-b72d7cdg Ap6aTCKI/II/I
COI'JTACOBAHO:
R MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o f Ceeaenun o Bnagensue L3N M3K M'B.
(6] paSOBaTeJILHOI/I ) Bnagenet, Fopencs M.B.
HpOI‘paMMBI * Mal + WaeHTudHKaTop Re923e979-GorelovMV-5a218dd2| FOPCHOB
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . o s L % Bnageney, rapsaes A.b.
BBINyCKAIOIeH Kaheapoun * Mol [T — R75984319-GarlayevAB-ab831ea) A.b. I'apsieB




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-4 CnocobeH paccuuThIBaTh U MPOEKTUPOBATH CUCTEMbI 00ECIICUECHHUS TEIUIOBBIX PEKUMOB
paboTel 000pyIOBaHUS U IPUOOPOB JIJIst oOecrieueHus ux d3(hHEKTHBHON, HA/ICKHON U OE30I1aCHOM
paboThI
NJI-1 Beibupaer cuctembl 00eCrieYeHUs TEIUIOBBIX PEKUMOB 000PYIOBAHUS B 3aBUCUMOCTH
OT €ro TUIa, TEXHUYECKUX XapaKTEPUCTUK U PEKUMOB pabOTHI

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: [Iposepka 3ananus
1. KM-1 (MuTepBbIO)
2. KM-2 (UuTepBbio)
3. KM-3 (naTepBbio)

BPC aucuunjanubl

3 cemectp

Beca KOHTpOIBHBIX
MEpONpUsTHA, Yo

Paznen nuciimnimHbL HNunexc KM- | KM- | KM-
KM: 1 2 3

Cpok KM: 7 12 16

OO01re TpUHLKITBI TOCTAHOBKH TEII0()U3MYECKOTr0 IKCIIEPUMEHTA.
OHepreTuyeckuii 6ajlaHC CUCTEMBI

O6H_[I/Ie MMPUHIUIIBI TOCTAHOBKU TCHJ'IO(I)I/IBI/ILIGCKOFO 9KCIICPUMCHTA.

DHEPreTUYeCKuil OaIaHC CUCTEMBbI *
OrneHka TOYHOCTH IPOBEJEHHOTIO UCCIIEOBAHMSI, METO/IbI TOBBIILICHUS

TOYHOCTH JKcHepuMeHTa. Pacuer norpentnocren

OneHka TOYHOCTH IPOBEJEHHOIO UCCIIEOBAHMSI, METO/IbI TOBBIILICHUS +

TOYHOCTH JKcHepuMeHTa. Pacuer norpentnocren

Juddepennnansupie ypaBHEHHsI KOHBEKTUBHOTO TeriooOMeHa. BriBoa
OCHOBHBIX 3aBUCUMOCTEH MPUMEHIEMBIX TTPH 00paboTKe
HKCIIEPUMEHTAIIbHBIX JIAHHBIX

JuddepennnanbHple ypaBHEHUsI KOHBEKTUBHOIO TermioooMeHa. BoiBoa
OCHOBHBIX 3aBUCUMOCTEH MPUMEHAEMBIX ITpU 00paboTKe +
HKCIEPUMEHTAJIbHBIX TaHHBIX

O6paboTka pe3yabTaToOB dKCIIepuMeHTa. MeTo1bl onpeaeeHlss OCHOBHBIX
XapaKTePUCTHK TEIIO0OMEHHOTO 000pyA0BaHNUs IO KOCBEHHBIM
IIOKA3aTeNsIM Ha IpuMepax

O6paboTka pe3yIbTaTOB dKCIIEpUMEHTa. MeTO bl OTIpeIeIeHIs] OCHOBHBIX
XapaKTePUCTHUK TETNIOOOMEHHOTO 000PYAOBAHHUS MO KOCBEHHBIM




MoKa3aTessiM Ha IpuMepax

HccnenoBanue XxapakTepUCTUK BO3TyX0-BO3/YIIHOTO TEIIOBOTO
YTHIIM3aTOpa

HccnenoBanue XxapakTepUCTUK BO3yX0-BO3yILIHOTO TEIJIOBOIO
YTUJIN3ATOPa

I/ICCJ'Ie,I[OBaHI/Ie XapaKTEPHUCTUK BO3,Z[y1HHOfI TEIJIOBOU 3aBECHI

I/ICCJ'Ie,I[OBaHI/Ie XapaKTEPHUCTUK BO3,Z[y1HHOfI TEIJIOBOU 3aBECHI

TernmooOMmen uznyueHueM. MccnenoBanne XapakTepUCTUK COTHEYHOTO
KOJJIEKTOPA

TenmooOMmen uznyueHueM. VccnenoBanne XapakTepUCTUK COTHEYHOTO
KOJUJIEKTOPA

UucnenHslil sxcriepuMeHT. OCHOBHbBIE YpaBHEHUS. MeTo/1 KOHEUHbIX
pasHocTel. ConocTaBiaeHUE pe3yJIbTaTOB YNCICHHBIX U HATYPHBIX
HKCIIEPUMEHTOB Ha IIpUMeEpax

Yucnennsiii s3xciepuMeHT. OCHOBHBIE ypaBHEHHs. MeTo KOHEUHBIX
pasHocTteil. ConocTaBiieHUE pe3ysIbTaTOB YUCIEHHBIX U HATYPHBIX
SKCIIEPUMEHTOB Ha IIpUMepax

MeToibl OBBIIEHUS! TOYHOCTH YHUCIIEHHBIX SKCIIEPUMEHTOB B T.4. ITyTEM
COIOCTABJIEHUS C Pe3yJIbTaTaMH HAaTYPHBIX UCCIIEJOBaHUM

MeTo1bl TOBBIIEHUS! TOYHOCTH YUCIIEHHBIX KCIIEPUMEHTOB B T.Y. ITyTEM
COIOCTABJIEHUS C Pe3yIbTaTaMH HAaTYPHBIX UCCIIEJOBAHUM

DNeKTpO-TemIoBas aHaorus. MeTo ] u3y4eHusl TEeIJIOBBIX MPOILIECCOB
MyTEM 3JIEKTPO-TEIUIOBON aHAJIOTUHU

DNEeKTpO-TemIoBas aHaorus. MeTo ] U3y4eHus TeTIOBBIX MPOILIECCOB
MyTEM 3JIEKTPO-TETUIOBON aHAJIOTUHU

SKCHepI/IMeHTaHBHLIC HCCJIICAOBAHUS ITPOUECCCOB MaccoOmeHa. CBs3b
MMponecCcoB TCIJIO U MaccooOMeHa

SKCHepI/IMeHTaHBHLIC HCCJIICJOBAHUS ITPOUECCCOB MaccoOmeHa. CBs3b
MponecCcoB TCIJIO U MaccooOMeHa

DKCrepuMEHTaIbHbBIE UCCIIEI0BAHUS IIPOLIECCOB TEIIO-MAacCOOOMEHa MpH
(ha30BbIX MIEepexoiax

DKCrepuMEHTaIbHbBIE UCCIIEI0BAaHUS IIPOLIECCOB TEIIO-MAacCOOOMEHa MU
(ba30BbIX MIEepexo1ax

DKCcrepuMEHTaJIbHbIE UCCIIEI0BAaHUS IIPU KOHCTPYUPOBAHUH TEILJIO-
MaccooOMeHHOro obopyaoBanus. [TociaenoBaTenbHOCTh MPOBEPKH
HEO0OXOUMBIX XapakTepucTuk. [Iporao3upoBanue pe3yabTaToB

DKcrepUMeHTalbHbIE UCCIIEI0BAHUS IIPU KOHCTPYUPOBAHUH TEIJI0-
MaccooOMeHHOro obopyaoBanus. [lociaenoBaTeIbHOCTh MPOBEPKHU
HEOOXOIMMBIX XapaKkTepucTHK. [IporHo3upoBaHue pe3ynbTaToB

N3mepenne pabodynx napaMeTpoB HHKEHEPHBIX CUCTEM 3AaHUN

N3mepenne pabodynx napaMeTpoB HHKEHEPHBIX CUCTEM 3AaHUN

Bec KM:

33

33

34

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-4 N-1rk-4 Bri6upaer | 3Hath: KM-1 (MuTepBb10)
CUCTEMBbI oOecrnieueHus | ocHOBHbIE ypaBHeHUs Temo | KM-2 (MHTepBbio)
TEIJIOBBIX PEKUMOB | 1 MaccooOMeHa KM-3 (UuTepBb10)
o0opynoBaHus B | TEOPHUIO OILICHKU

3aBUCHUMOCTH OT €TI0 THIIa,
TCXHHUYCCKUX

MOrp€IuIHOCTHU SKCIICPUMCHTA
OCHOBHBIC MCTOABI

XapaKTEPUCTUK U PEXKUMOB | IPOBEIACHUS

paboThI TEINIOTEXHUYESCKUX
HCCIICJOBaHMI
YMeTh:

KOPPEKTHO ITIOCTaBUTh
SKCIIEPUMEHT U OLICHUTh
AOCTOBCPHOCTD MOJTYYCHHBIX
JTAHHBIX

IMPUMCEHATH TCOPHUIO
TEIIOMaccOOOMEeHa MpH
00paboTKe pe3yIbTaToB
IKCIIEPUMEHTOB
IIPOTHO3UPOBATH PE3YJIbTATEI
JKCIIEPUMEHTOB




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
KM-1. KM-1

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOJILHOT0 MeponpusiTus: HTepBbIO

Bec konTpoabHoro meponpusitusi B BPC: 33

IIpouenypa mnipoBeaeHHMsI KOHTPOJbHOr0 MeponpusaTusi: [IpoBepstoTCs  BBINOJTHEHHBIC
pacueTHbIe 3aJaHusl Ha MOMEHT npoBeneHus KM. Beinarotrcs Bonpocs! [uisi pa3BepHYThIX OTBETOB
10 MPOUJICHHOMY TEOPETUUECKOMY U ITPAKTUYECKOMY MaTepHuaiaM

Kparkoe conepxanue 3a1aHus:
IIpoBepsOTCs BBIITOJIHEHHBIE PAaCUETHBIE 3a1aHKUsI HAa MOMEHT npoBeneHuss KM. Beinarorcs
BOIIPOCHI JJIs Pa3BEPHYTHIX OTBETOB 10 IPOHJEHHOMY TEOPETUYECKOMY U IPAKTUYECKOMY
MaTepuazam

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE METO/IbI 1.0061mue NpUHIKITEI TOCTAHOBKH TETUTO(PH3HUECKOTO

IPOBEIEHUS  TEIUIOTEXHUUYECKUX JKCHEpUMEHTa. DHepreTU4ecKuil 6asaHc CUCTEMbl

UCCJIEJOBaHUM 2.01eHKa TOYHOCTH NPOBEIEHHOT0 MCCIIEA0BaHNUS,
METO/IbI MOBBIILIEHHUS TOUHOCTH KcIiepuMeHTa. Pacuet
MOrPEMTHOCTEN

3. AuddepennunansHple ypaBHEHUS! KOHBEKTUBHOTO
TerooOMeHa. BBIBOT OCHOBHBIX 3aBUCHMOCTEH
MPUMEHSEMBIX TIPH 00padOTKE SKCIEPHUMEHTATBHBIX
JTAHHBIX

4.06paboTKa pe3yapTaToB dKCIepuMeHTa. MeToabl
OTIpeJIeIeHUe OCHOBHBIX XapaKTEPUCTHK
TEMI000MEHHOT0 000PYI0BAHUS IO KOCBEHHBIM
MOKa3aTelsiM Ha IpuMepax

YMeTb:  KOPPEKTHO  IIOCTaBUTh 1.MccnenoBanus, METOABI IOBBIIEHUS] TOYHOCTH
DKCIIEPUMEHT u OLICHUTH JKcnepuMeHTa. Pacuer norpentnocren
JIOCTOBEPHOCTD MOJIy4EHHBIX 2.06paboTKa pe3yabTaToB dKCIepuMeHTa. MeToabl
JTAHHBIX OIpeJIEJICHUE OCHOBHBIX XAPAKTEPUCTHK

TEMI000MEHHOT0 000PYI0BAHNUS IO KOCBEHHBIM
MIOKa3aTessiM Ha IpUMepax

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BRIOpaHO BepHOE HANpaBIEeHUE JIJIS pEIIeHHs 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. KM-2

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOJILHOTr0 MeponpusiTus: HTEpBbIO

Bec konTpoabHoro meponpusitusi B BPC: 33

IIpouenypa mnipoBeaeHHMsI KOHTPOJbHOr0o MmeponpusaTusi: [IpoBepstoTCs  BBINOJTHEHHBIC
pacueTHble 3aaHusl Ha MOMeHT npoBeaeHus KM. Briarotrcs BOmpocs! sl pa3BepHYTHIX OTBETOB
10 MPONUJICHHOMY TEOPETUUECKOMY U IPAKTUUYECKOMY MaTepHuaiaM

Kparkoe cogepxanue 3agaHus:
IIpoBepstOTCs BBIITOJIHEHHBIE PACUETHBIE 33a/1aHHUsI HA MOMEHT IpoBeneHuss KM. Beinatorces
BOIIPOCHI JJIs Pa3BEPHYTHIX OTBETOB 10 IPOHJEHHOMY TEOPETUYECKOMY U IPAKTUYECKOMY
MaTepuazam

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  OCHOBHBIE  ypaBHEHUS 1.MccrnenoBanue XxapakTEPUCTHK BO31yX0-BO3AYIITHOTO
TEIUIO0 U MaccooOMeHa TEIJIOBOrO YTUIN3AaTOpa
2.VccnenoBanue XapakTEPUCTHK BO3AYIIHON TEILJIOBOM
3aBECHI

3.TerumooOMmen uznydenuem. VccnenoBanue
XapaKTEPUCTUK COJIHEUHOTO KOJUIEKTOpa

4.YucnenHslil sxcriepuMeHT. OCHOBHBIE ypaBHEHUS.
Meroa koHeuHbIX pa3HocTel. ConocTaBieHue
pPe3yIbTAaTOB YUCIECHHBIX U HATYPHBIX IKCIIEPUMEHTOB Ha
npuMepax

5.MeTo1bl TOBBIIEHHS] TOUHOCTH YHUCICHHBIX
SKCIEPUMEHTOB ITyTEM CONOCTABJICHUS C pe3yIbTaTaMu
HaTYPHBIX UCCJICIOBAHUIA

YMers: IPUMEHATh  TEOPHIO 1.MeToibl MOBBIIIEHUS! TOYHOCTH YHUCIEHHBIX
TEIIOMaccoOOMeHa npu 9KCIIEPUMEHTOB ITyTEM COIMOCTABJICHUS C Pe3yIbTaTaMU
o0paboTke pE3yJIBTAaTOB HaTYPHBIX UCCIIEI0BaHUN

HKCIIEPHUMEHTOB

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HANpaBIEHUE JIJIS pEIIeHHUs 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50




Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BHICTABIISIETCA,
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOIHEHO

KM-3. KM-3

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJILHOTr0 MeponpusiTus: HTEpBbIO

Bec konTpoabHoro meponpusitusi B bPC: 34

IIpouenypa mnipoBeaeHHMsI KOHTPOJbHOr0o MmeponpusaTusi: [IpoBepstoTCs  BBINOJTHEHHBIC
pacueTHbIe 3aJaHusl Ha MOMEHT npoBeneHus KM. BrigaroTcst Bonpocs! sl pa3BepHYTHIX OTBETOB
10 MPONUJICHHOMY TEOPETUUECKOMY U IPAKTUUYECKOMY MaTepHuaiaM

Kparkoe cogepxanue 3agaHus:
IIpoBepstOTCs BBIITOJIHEHHBIE PACUETHBIE 33a/1aHHUsI HA MOMEHT IpoBeneHuss KM. Beinatorces
BOIIPOCHI JJI Pa3BEPHYTHIX OTBETOB 10 IPOWJIEHHOMY TEOPETUUECKOMY U IIPAKTUYECKOMY
MaTepuazam

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEOPUIO OLICHKHU 1.Onekrpo-TeroBas aHanorus. MeTos uzydeHus
HOTPEITHOCTH IKCIIEPUMEHTA TETJIOBBIX MTPOIIECCOB ITYTEM JIEKTPO-TEIUIOBON
aHAJIOTHH

2.DKcrepruMeHTaIbHbIE UCCIIEIOBAHUSI IPOLIECCOB
MaccoomeHa. CBsi3b MPOIIECCOB TEIUIO M MAaCCOOOMEHa
3.DKcnepuMeHTalbHbIE HCCIEA0BAHUS TPU
KOHCTPYHPOBAaHUU TEIIO-MAaCCOOOMEHHOTO
obopynoBanus. [locnenoBaTeIbHOCTh MPOBEPKU
He0OXO0IMMBIX XapakTepucTuk. [Iporao3upoBanue
pE3yJIBTAaTOB

4 Vzmepenue paboyux mapaMeTpoB HHKEHEPHBIX CUCTEM
3IaHUI

5.001re TpUHLINIIBI TOCTAHOBKH TETIIO(PHU3UIECKOTO
HKCHEpUMEHTa. DHepreTH4ecKuil 6asaHc CUCTEMBI

YMers: MIPOTHO3UPOBATH 1.OkcnepuMeHTaNIbHBIE UCCIIEIOBAHUS IPU

pe3yJIbTaThl SKCIIEPUMEHTOB KOHCTPYHUPOBAHUU TETLIO-MacCOOOMEHHOTO
obopynoBanus. [locnenoBarenbHOCTh TPOBEPKHU
He0oOXO0IMMBIX XapakTepucTuk. [IporHo3upoBanue
pe3yJIbTaTOB

2.M3mepeHne pabounx mapaMeTpoB MHKEHEPHBIX CHCTEM
3TaHuN

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax. 60




Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OueHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "Hey10BIETBOPUTEIbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. IlocTaHOBKa 3KCIEPUMEHTOB IIPU KOHCTPYUPOBAHUM LIEHTPAIBHBIX KOHIULMOHEPOB U
TEII000MEHHOro 000py10BaHus. MeTo bl MacIITaOupPOBaHUSI UCCIIEJOBAHUH.

2.  Tenmoobmen uznydenueMm. OCHOBHBIEC ypaBHeHHs. OnHcaHNe IKCIEPUMEHTA IO
OIpEeIeIEHNI0 MHTEHCUBHOCTH U3y4EeHUs U CTEIIEHN YEPHOTHI cucTeMbl. OLieHKa
HOTPEIIHOCTH SKCIIEPUMEHTA;

3. Bunasl norpemHocTel npu TemaoGuU3NYEcKoM 3KcrepuMeHTe. MeToibl OLIEHKH U
IIPOrHO3MPOBAHUS MOIPELUTHOCTEN;

4. OcHOBHbIE CTAaHKHU NPUMEHSEMBbIE IIPU IPOU3BOJCTBE TEMIOOOMEHHOIO 000PY/JOBAHUS.
MeTo/1b1 KOHTPOJIS KaYE€CTBA U IPOrHO3UPOBAHUE XapaKTEPUCTUK 000y I0BaHUS

IIpoueaypa nposenenus

YcrHOR HHTCPBBIO, II0 PE3yJibTaTaM KOTOPOro IIPOBCPACTCA HACKOJBKO XOpOHIO CTYACHT
OpPUCHTHUPYCTCA B HpOﬁI[GHHLIX MaTcpHraiax

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Muankarop: 1JI{-1nk-4 BeiOupaer cucremsl o0ecriedeHys! TEMIOBBIX PEKUMOB
000pyI0BaHUs B 3aBUCUMOCTHU OT €r0 TUIIA, TEXHUYECKUX XapaKTEPUCTHK U PEKUMOB PaOOTHI

Bonpocsl, 3aganus
1.OCHOBHBIE IPUHIMIIBI TOCTAHOBKH TEIUIO(U3NYECKOTO SKCIIEPUMEHTA. DHEPreTHYeCKUi
OanaHc CUCTEMBI
2.Bujpl norpemHocTeit npu Teropu3n4eckoM dKCrepuMenTe. MeTo bl OLIEHKU U
IPOTHO3UPOBAHUS TIOTPEITHOCTEH
3. luddepennnanbrpie ypaBHEHHS TEMJI00OMEHA B TBEP/IbIX TejaxX. | paHUUHbIE YCIOBUS AJIS
pacdera napameTpoB paclpeieNiCHus TeMIepaTyp
4. TuddepeHunanbHble ypaBHEHUs TEMJI000MeHa B ra3000pa3HbIX U )KUIKUX Cpefax.
['parnyHbBIE YCIIOBHS VT pacdyeTa apaMeTpoB pacIipeielieHUs] TeMIIepaTyp
5.ITpuMepbl S3KCIIEPUMEHTOB 10 U3YYEHHIO MTPOLIECCOB €CTECTBEHHOM 1 MPUHYAUTENBHOM
KOHBEKIMH. PacueT pa3nuyHbIX MapaMeTpOB CUCTEM MO U3MEPEHHBIM XapaKTepUCTHKAM (Ha
IpuMepax)
6.TeriooOMeH uznydenreM. OcHOBHbIE ypaBHeHUs. OnKcaHne IKCIIEPUMEHTA 10
OTIpeIeIEHNI0 MHTEHCUBHOCTH U3IyYEeHHUS U CTENIEHH YEPHOTHI crucTeMbl. OlieHKa
MOTPEIIHOCTH YKCTIEPUMEHTA
7.Yucnenuslit s3kcriepuMeHT. [ToHaTHE YncIeHHoro 3KcnepuMenTa. OeHKa TOUHOCTH U
IIPOTHO3UPOBAHNE PE3YIETATOB
8.MeTo1 KOHEUHBIX pa3HOCTeN. OnucaHue U OCHOBHBIE YPaBHEHHUS IS TBEPBIX TEN U JJIs
razoo0pasnsix cpen. [lepexon ot muddepeHnaTEHBIX YpaBHEHHN K KOHEYHO-Pa3HOCTHOMY
METOJLY
9.ITpuMepbl SKCIIEPUMEHTOB TI0 U3YYSHHIO TEIUIO0OMEHa TpH (a30BBIX MEPEX0oaax
10.IIpumepsl HKCIEPUMEHTOB 110 U3YUYEHHUIO IPOIIECCOB MaccooOMeHa. MatepuanbHbIi 6anaHc
CHCTEMBI.
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11.9nexTpo-TennoBas aHanorus. dusndeckyre NPUHLIMIIBI U1 OCHOBHBIE YPABHEHMUSL.
[TpumeHeHre MeTo1a IEKTPO-TEIIOBOI aHAJIOTUH JIJIsl KCCIIEI0BAHUS PEabHBIX MPOIIECCOB B
TETIOTEXHUYECKOM 000PYIOBaHUH

12. TexHoIOrHYECKUI UK IPOU3BOJICTBA BEHTWIIALIMOHHBIX YCTAHOBOK U LIEHTPAIBHBIX
KOHJULIMOHEPOB. METOAbI KOHTPOJIS KaueCTBAa U POTHO3UPOBAHUE XaPaKTEPUCTUK
000pyT0BaHUS

13.0OcHOBHBIE CTaHKH MTPUMEHSEMBIE TIPH TPOU3BOICTBE TEIIIO0OMEHHOTO 000PYAOBAHHUS.
MeTo 161 KOHTPOJIS KauecTBa U MPOTHO3UPOBAHKE XapaKTEPUCTHK 000y I0BaHUS

14.0061mue npuHIMIIB OPraHU3aluU CUCTEMBI KOHTPOJIS KayecTBa MpU IMPOU3BOJICTBE
KIIMMaTHYECKOT0 U TeII00OMEHHOT0 000pyA0BaHHUS

15.1M3mepenne paboyrx mapaMeTpoB BEHTHISIIUOHHBIX YCTAHOBOK U IIEHTPAIBHBIX
KOHAUIHOHEPOB. OIeHKa T0CTOBEPHOCTH Pe3yabTaTOB U3MepeHui. OlieHKa MOTPEIIHOCTH MPU
U3MEPEHUSIX

16.13mepenne pabounx mapameTpoB TEIJI000MeHHOTro 00opynoBanus. OeHKa
JIOCTOBEPHOCTH Pe3yJIbTaTOB M3MepeHU. OLeHKa OrPEeIHOCTH IPU U3MEPEHUSIX

17 IlpuMeHeHre YUCICHHOTO SKCIIEPUMEHTa MPH pa3paboTKe KIMMATHYECKOTO 000pyI0BaHUS
KaK METO/1a IPOrHO3UPOBAHUS

18.ITocTaHOBKa AKCIIEPUMEHTOB MIPU KOHCTPYHUPOBAHUU IIEHTPAIBbHBIX KOHAUIIMOHEPOB U
TEII000MEHHOTO 000pyIoBaHUs. MeToIbl MacIITAOMPOBAHUS MCCIIETOBAHUN
19.Tononoruyeckasi cxemMa CUCTEMbI BEHTHIIALIUUA. AJITOPUTM paObOThl BEHTUIISIIUOHHBIX
YCTaHOBOK, LIEHTPAJIbHBIX KOHJUIIMOHEPOB U CUCTEMbI BEHTWJISILIMU B 1iesioM. PerynupoBanue
MapaMeTpoB TEIIOHOCUTENS

20.Tomosiornyeckas cxema CUCTEMbI OTOIUIEHUS. AIITOPUTM pabOThl CUCTEMBI OTOIIJICHUS U
cucremsl otirycka teria Ha UTII u LTII. Perynuposanue napaMeTpoB TEIUIOHOCUTEIIS
21.Tonosornyeckas cxema CUCTEMbI X0JI0JOCHA0KEHUSL. AJTOPUTM pabOThI CUCTEMBI
XO0JI0JI0CHA0XKEHUS

22.OCHOBHBIE METO/IbI OIICHKHU PAO0TOCIIOCOOHOCTH CUCTEM OTOIJICHUSI M BEHTUJISIIUU. TOUYKHN
U3MepeHus nmapameTpoB. PacueT 0CHOBHBIX pabOoUMX MapaMeTpoB MO0 U3MEPEHHBIM
XapaKTepUCTUKaM

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.OCHOBHBIE IPUHITUIIBI TOCTAHOBKH TEIIO(YU3NYECKOTO IKCIIEPUMEHTA. DHEPTeTUUCCKUN
0aJIaHC CUCTEMBI
OTBeThI:
HeoOxoaumo onucath OCHOBHBIE MPUHITUIIBI TOCTAHOBKU TEIUIO(U3UUYECKOTO IKCIIEPUMEHTa, a
TaK)Ke MPUBECTH MPUMEPHI SHEPTETUUECKUX 0aTaHCOB PA3TMYHBIX IKCIIEPUMEHTATBHBIX
CHCTEM
Bepwnrriit orBeT: HeoOxoaumo onucaTs OCHOBHBIE IPUHITUTIBI TOCTAHOBKHU
TerI0(hU3MYECKOro IKCIIEPUMEHTA, a TAK)Ke IPUBECTU MTPUMEPHI SHEPTETHUIECKUX
0aJIaHCOB Pa3TUYHBIX HKCIIEPUMEHTAIBHBIX CUCTEM
2.IIpumepsbl SKCIEPUMEHTOB IO U3YUEHUIO MPOLIECCOB €CTECTBEHHON U MPUHYIUTEIBHON
KOHBEKIIMU. PacueT pa3nuuHbIX MapaMeTpoB CUCTEM 10 U3MEPEHHBIM XapaKTePUCTUKAM (Ha
puMepax)
OTBeTHL:
IIpuBecTH nmpuMepbl SKCIEPUMEHTOB 10 U3YUEHHUIO IIPOLIECCOB ECTECTBEHHOU U
MPUHYIUTEIbHON KOHBEKIIUH. BBIMOJIHUTE pacyeT mapaMeTpoB CUCTEM MO U3MEPEHHBIM
XapaKTepUCTUKAM Ha OMPEEICHHOM MpuMepe (PeuTh HeOOIbIIYIO 3a/1a4y)
BepHnsiit otBeT: [IpuBecTn mpuMepsl SKCIIEPUMEHTOB 10 U3Y4YEHHIO ITPOLIECCOB
€CTECTBEHHOW U NPUHYINUTEIIBHON KOHBEKIIMU. BBIITOIHUTE pacyeT mapaMeTpoB CUCTEM I10
M3MEPEHHBIM XapaKTEPUCTUKAM Ha OMPeIeIEHHOM IpuMepe (PEemnuTh HEOOIBIIYIO 3a/1a49y)
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3. TenmooOmen uznyuenrneM. OCHOBHBIE ypaBHEeHUs. OnucaHue HKCIIEPUMEHTA 110
OIPECICHUIO0 NHTCHCUBHOCTHU U3JIYy4CHHs U CTEIICHU YE€PHOTBI CUCTEMBI. OLIeHKa
IIOTPELIHOCTH SKCIIEPUMEHTA

OTtBeTsI:

Pacnimicats 0OCHOBHBIE ypaBHEHHS ITPH TeII00OMeHe n3nydeHreM. Caenarb noapooHoe

OIKCaHKE HKCIEPUMEHTA 110 OIIPEICIIEHUI0 XapaKTEPUCTUK TEJIO0OMEHHOI0 000PYJ0BaHUS

paboTaroniero Ha NpuUHLKIIE U3Iy4YeHus. [laTh nmpuMep OLEHKU MOrPEUIHOCTH IKCIEPUMEHTA.
Bepuslii otBet: Pacnuicats OCHOBHbIE ypaBHEHUs IIPU TeIlIooOMeHe u3iyueHueM. Cuenarb
110IpoOHOE ONMCAHKE IKCIIEPUMEHTA 10 OIPEIEICHUIO XapaAKTEPUCTUK TEIIO0OOMEHHOTO
000py0BaHUs pabOTAIOIEro Ha IPUHIUIIE U3Ty4YeHus. J]aTh npuMep OLeHKH
IIOIPELIHOCTH 3KCIIEPUMEHTA.

4.1IpuMepsl SKCIIEPUMEHTOB 10 U3YYEHUIO TEeMI000MeHa U (ha30BbIX NEpexoJax.

OTtBeThI:

[TpuBecTH pUMepbI SKCIIEPUMEHTOB 10 N3YYEHHIO TEeII000MeHa IpH (a30BbIX MEpexoaax
Bepusriit otet: [IpuBecTH npuMeps! SKCIEPUMEHTOB 10 U3YYEHHUIO TEIII0O00MEHA IPU
(ba30BBIX NEepexoax

5.0cHOBHBIE CTaHKU IPUMEHSIEMBbIE [TPU POU3BOICTBE TEINIOOOMEHHOTO 000PY/JOBAHMUSL.

MeTobl KOHTPOJIS Ka4eCTBa U IPOrHO3UPOBAHHUE XAPAKTEPUCTUK 000py10BaHUS
OTBeThI:

[TpuBecTH nepeyeHb OCHOBHBIX CTAHKOB IIPUMEHSEMbIE ITPH ITPOU3BOICTBE TEIMII000MEHHOTO

o0opynoBanus. Onucarb METO/IbI KOHTPOJISL KaYeCTBAa U IPOTHO3UPOBAHUE XAPAKTEPUCTUK

o0opynoBaHus
Bepnpiii otBet: [IpuBecTu nepedeHb OCHOBHBIX CTAHKOB IPUMEHSEMBbIE IIPU IIPOU3BOCTBE
TEII000MEeHHOro 06opynoBaHusa. OnucaTh METObI KOHTPOJISI KauecTBa U
MIPOTHO3UPOBAHHE XAPAKTEPUCTUK 000PYIOBAHHUS

6.IlocTaHOBKa 9KCIIEPUMEHTOB ITPY KOHCTPYUPOBAHNHU LIEHTPAIbHBIX KOHIULIMOHEPOB U

TEI1000MEeHHOT0 000pyIoBaHusl. MeToibl MaclITaOUpOBaHUsI UCCIIEI0BAaHUI
OtBeTsI:

[TpuBecTu npumMep NOCTaHOBKU SKCIIEPUMEHTOB IIPU KOHCTPYHUPOBAHUU IIEHTPAIbHbBIX

KOH/IMIIMOHEPOB U TEINI00OMEHHOTo 000pyoBaHus. Paccka3aTe 0 MeToax MaclITabOMpoOBaHUs

HCCIIEN0BAHUI
Bepnbplii otBet: [IpuBecTy npuMep NOCTaHOBKH dKCIIEPUMEHTOB ITPU KOHCTPYUPOBAHNUN
LEHTPAJIBHBIX KOHIULIMOHEPOB U TEIJI00OMEHHOT0 00opynoBanus. Paccka3zaTe 0 MeToiax
MaciTabupoBaHUs UCCIIEJOBaHUI

7. AuddepeHnnanbHble ypaBHEHUS TEMIOOOMEHa B TBEPAbIX Tenax. [ paHUuHbIe yCIOBUS AJIs

pacueTa napaMeTpoB pPacIpeAeICHUs TEMIIEPATyp
OTBeThI:

Hanucats nugdepennmanbable ypaBHEHUS Teroo0MeHa B TBEpbIX Tenax. PacckasaTh npo

TPAaHUYHBIE YCIIOBUS Ul pacyeTa napamMeTpoB pacipeiesIeHNs TEMIIEpaTyp
Bepusiit otBer: Hanmcats nugdepennuanbable ypaBHEHUS TeMI000MeHa B TBEPIBIX
Tenax. Pacckas3aTe mpo rpaHWYHBIE YCIOBUS JJI pacdeTa napaMeTpoB pacpeleeHNs
TEMIIEpATYP

8.IIpumepsl SKCIEPUMEHTOB IO U3YUYEHHIO MTPOIECCOB €CTECTBEHHON M MPUHYAUTENBHON

KOHBEKIMH. PacueT pa3nuyHbIX MapaMeTpOB CUCTEM MO U3MEPEHHBIM XapaKTepUCTUKaM (Ha

npuMepax)
OtBeThI:

IIpuBecTr mpuMepsl SKCIEPUMEHTOB 110 U3YYEHHIO MTPOLIECCOB €CTECTBEHHOM U

NPUHYIUTETLHON KOHBEKIIMU. BHIMOTHUTE HEOOIBIION pacueT napaMeTpoB CUCTEM 10

U3MEpPEHHBIM XapaKTepUCTUKaM
Bepusiit orBet: IIpuBecTu npumepsl SKCIIEPUMEHTOB 10 U3Y4YEHUIO IIPOLIECCOB
€CTECTBEHHOH M NMPUHYIUTEIbHON KOHBEKIIMH. BhIoIHNUTE HEOONBIIOH pacueT
[IapaMeTPOB CUCTEM IO U3MEPEHHBIM XapaKTEPUCTUKAM
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9. TexHONOrMUeCKUi UKJ MPOU3BOACTBA BEHTUIISILIMOHHBIX YCTAHOBOK M LIEHTPAJIBHBIX
KOHIMLIIMOHEPOB. MeTOoABI KOHTPOJIS Ka4eCTBa U POTHO3UPOBAHNE XAPAKTEPUCTHK
000pyI0BaHUs
OtBeTsl:
OnucaTh TEXHOJOTMYECKHUH LIMKII IPOU3BOJICTBA BEHTUIISILIMOHHBIX YCTAHOBOK U LIEHTPAJIbHBIX
KOHIMIIMOHEPOB. PacckaszaTk Ipo METObI KOHTPOJIS KA4€CTBA M IPOTHO3UPOBAHUE
XapaKTEPUCTHK 000PyIOBaHUSA
Bepnslii orBeT: Onucars TEXHOJIOTHYECKUH LUK TPOU3BOICTBA BEHTHIIALIMOHHBIX
YCTaHOBOK M LIEHTPAJIbHBIX KOHIUIIMOHEPOB. Pacckazarh Mpo METObl KOHTPOJIS KayecTBa
Y TIPOTHO3MPOBAHUE XapaKTEPUCTHK 000PYAOBaHUS
10.IIpuMepsl SKCIEPUMEHTOB 110 U3YYEHUIO TeTI000MeHa MpH (ha30BBIX Mepexoaax
OtBeTsl:
Omnwucare ¢u3uKy (hazoBbIx mepexooB. [IpuBa3aTe METOABI SKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUH IIPOIIECCOB MPH (PA30BBIX MEepexo1aXx K OCHOBHBIM (PM3NYECKUM IPUHIUIIAM.
Bepusriii otBet: Onucars ¢pu3uky (hazoBeix nepexo1oB. [IpuBs3ats MeToabI
HKCHEPUMEHTAIbHBIX MCCIEeI0OBAaHUI MPOLIECCOB MPHU (ha30BBIX MEPEX0/jax K OCHOBHBIM
(U3NIECKUM TIPUHIUIIAM.

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOTHEHA
MPEUMYIIECTBEHHO HETPaBUIHHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka «OTJIMYHO» BeIcTaBIsETCS CTYACHTY, KOTOPBIM IIOKa3al IIPH OTBETE Ha BOIPOCHI
HK3aMEHALlMOHHOTO OUJIeTa ¥ Ha JOMOJIHUTEIbHBIE BOIIPOCHI, UTO BJa/IeeT MaTepHaOM U3YYEHHON
JUCLUTUIMHBL, CBOOOTHO IPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS PA3IUYHBIX SIBICHUHN U pelIeHus
3amad. Onenka «XOPOIIO» BeIcTaBiIsA€TCS CTYJIEHTY, B OCHOBHOM IPABWJIBHO OTBETHBIIEMY Ha
BOIMPOCHI 3K3aMEHALIMOHHOTO0 OWJIeTa M Ha JIOMOJHUTENbHBIE BOIPOCH], HO JOMYCTHBIIEMY INPH
TOM HENPUHUUIHUAIbHbIE OIIUOKH. Onenka «YJAOBJIETBOPUTEJIBHO» BbIcTaBIsETCA
CTYACHTY, KOTOPBIH B OTBETaX Ha BOMPOCHI SK3aMEHALMOHHOT0 OniieTa JOMYCTHII CYIIeCTBEHHbIE U
Jnaxe Tpyosle ommoOku, HO 3areMm ucnpaBmil ux cam. Omnenka «HEYIOBJIETBOPUTEJIBHO»
BBICTABIIIETCS CTYJEHTY, KOTOPBIi: a) HE OTBETHJI Ha BOIIPOCH 3K3aMEHALMOHHOT0 Ousera; 0) mpu
OTBETE Ha JIOTIOJIHUTENbHBIE BOIIPOCHI OOHAPYKHJI HE3HaHHE OOJIBLIOTO pa3jierna SK3aMeHalMOHHON
[IPOrpaMMBI.
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