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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:
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COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB o CeepieHua o Bnagensue L3N M3u IO B
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o Ceeaenun o Bnagensue L3N M3K IO B
3aB€l[yIOH-II/II/I . Bnageney, FIBODOBCKMPI 10.B. T o
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop R7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I

(IOIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacmudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

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

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH BBIOJIHATH pa3pabOTKy U MOJAESPHU3AINIO 00BEKTOB TEINIODHEPTETUKH U
TEIUIOTEXHHUKH C YI€TOM COBPEMEHHBIX TPOOJIEM TEIIOIHEPTETUKH, IKOJIOTHUECKON
0€30MacHOCTH U C TEXHUKO-DPKOHOMUYECKUM 000CHOBaHMEM NPUHUMAEMbIX PEIICHUN
NJI-3 BbIMonHAET TEXHUKO-?KOHOMHYECKHE PacyeThl OOBEKTOB TEINIOIHEPTETUKH U
TEIJIOTEXHUKHU

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITncemenHas padora
1. MeTo/1bl TOBBIIICHUS HAJIS)KHOCTHU CIIOKHBIX TeIIodHepreTudeckue cucreM (KonTposibHas
pabora)
2. Merobl pacyeTa nokaszaresei HaJIeXKHOCTH OTICNIbHOTO TEIIOIHEPTeTUIECKOTO
obopynoBanus (KontposbHas paboTta)
3. Mero/ibl pacyera Mokaszareineld HaJle)KHOCTH MPOCTHIX TEIIOIHEPTeTUYCCKUX CUCTEM
(KontponpHas pabota)

BPC aucuuniavHbl

3 cemecTp

Beca KOHTPOJIBHBIX MEPOTIPHSITHH,
%
Pa3gen mucimmminHb! Nnnekc KM- | KM- | KM-

KM: 1 2 3
Cpox KM: 5 10 15

Mertonbl pacueTa nokasaTesneil HaieKHOCTH OT/IEIbHOTO

TETUIOOHEPTETHYECKOTO 000PYAOBAHUS

3aKOHBI pacnpe/ieleHNs BEPOSITHOCTH pabOTOCIIOCOOHOCTH U OTKa3a + +

TEMJIO3HEPreTUYECKOro 000PYA0BaHUS

Bpewmst oTka3a 1 BOCCTaHOBIICHHS TEINIO3HEPTETUYECKOT0 000PYA0BaHUS + +

Mertonbl pacueTa mokaszaTesnei HaJeKHOCTH MTPOCTHIX

TETJIOIHEPIreTUYECKUX CHCTEM

Mertoab! pacueTa HaJIKHOCTH IIPH MTPOCTOM COETUHEHHUH +

TEIJIOIHEPreTUYECKOr0 000PYA0BaHUS

Metonb! yBeTMYEeHUS HAJIS)KHOCTH TETNIOIHEPTETUICCKAX CUCTEM +

MeTobl TOBBIICHUS HAJIS)KHOCTH CIIOKHBIX TEIUIOOHEPTETHUECKHUE

CHCTEM

[TocTpoeHrne CTPYKTYPHBIX CXEM JUISl TEIUIOOHEPTETHYECKHE CUCTEM +




HOCTpOGHI/Ie ACPEBHECB 0TKa3a TCIINIOOHEPICTUUCCKUE CUCTEM

Bec KM:

20

40

40

$O6m1as yacts/[1s1 MPOMEKYTOUHON aTTecTanuud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

IK-1 N-3nk-1 Brinonnsier | 3HaTh: Mertoapl pacuera rmokasaTesie HaIeXKHOCTH OTJIEITbHOTO
TEXHUKO-IKOHOMUYECKUE METOJIbI pacyera TEeII03HepreTudeckoro obopynosanus (KonrponbHas pabora)

pacueTsl 00BEKTOB | MOKa3aTese HaAeKHOCTH MeTo/b1 pacueTa moka3aTelieid HaJIeKHOCTH MTPOCTBIX

TETUIOIHEPTETHKH U | TeIUIODHEPTeTUYCCKUX TerodHeprerudeckux cucreM (KonrponpHas pabota)

TEIIOTEXHUKHU CUCTEM MeTo/1bI TOBBIIICHUST HAIEKHOCTHU CIIOKHBIX TEIUIODHEPTETHUECKUE CUCTEM
YMers: (KontpomnbpHas padorta)

pacCcUUTHIBATh IMOKA3aTEIN
HAJIGKHOCTH
TETUIOHEPTETHUCCKUX
CUCTEM

MIPOBOINTH aHAJIH3
ToKazaresei HaJe)KHOCTH
TETUTODHEPTETHUSCKUX
CUCTEM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. MeToasbl pacyera noka3sareJsieil HaIe;KHOCTH OTAeJIbLHOT0

TENJOIHEPIreTUIECCKOT0 060py1103aﬂml

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa  npoBeaeHMs  KOHTPOJBLHOIO  MEPONPHATHA: CryneHTtam  BbLIAKOTCA
VHAMBUAYaJIbHbIE 3a/1a4y JJI NMCbMEHHOIO PELIEHUS B ayJIUTOPUU B TEUEHHUE | aKkageMHuecKOro

qaca.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

HpI/I BKIIFOUCHHNU 3aKUTI'aHUA IBUI'aTC]Ib HAYMHACT pa6OTaTB C BCPOATHOCTLIO P.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: METO/IbI pacuera 1.HaiiTu BEpoSITHOCTb TOT'O, YTO ABUraTelb HAYHET
IIOKa3aTeseu HAaJIeKHOCTH paboTaTh NpU NOBTOPHOM BKJIIOUEHUH 3a’KUTaHMSL.
TEIJIO3HEPreTUYECKUX CUCTEM

YMeTn: IIPpOBOAWTH aHaJIu3 1.Hatitu BEPOATHOCTH TOI'O, UTO JJId BBOJA ABUTATCJIA B
nokasaresuen HaJIeKHOCTH paloTy npuaeTcs BKJIIOYUTh 3aKUTaHue He OoJiee ByX

TCIIJIOOHCPTCTUUCCKHUX CUCTEM

pas.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 90
Onucanue xapaxmepucmuxu evlnonnenus 3nanus: Ouenka "S" BbICTaBISETCS €CIIU 3a/1aHNe
BBHITIOJTHEHO MPABWIILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMU

Ouyenka: 4

Huoicnuti nopoe svinonnenus sadanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnonnenus 3nanus: OueHka "4" BbICTaBISAETCS €CIIU 3a/1aHNe
BBITIOJTHEHO C OIITMOKOMN, He MPUBOAAIIEH K HEBEPHOMY Pe3yIbTaTy

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evlnonnerus 3nanus: Ouenka "3" BBICTaBISETCS €CIIU 3a/1aHNe
BBITIOJTHEHO C TPYO00ii OMMOKOH B XO/€ PEIICHUs WIN B pe3yabTaTe.

KM-2. MeToasb! pacyeTa nmokasareJsei HaJe:KHOCTH NPOCTHIX TeMI0IHEePreTHYeCKUX

CUCTEM

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpustus: KourponsHas pabota

Bec koHTpOosbHOr0 Meponpusitusi B BPC: 40

Ilpoueaypa  mnpoBeaeHHsi  KOHTPOJIBHOIO  MEPONPHUSATHSA: CryneHTaM  BbIIalOTCA
VHAVBUAYAJIbHBIE 3a/1a4 AJI NUCbMEHHOIO PELIEHUS B ayJUTOPUHU B TEUEHHE | akaJeMHUECKOIo

qaca.

KpaTkoe coaep:kanue 3a1aHus:




HMmeercs nBe mapTuu ONHOPOIHBIX U3CIINAN; IIepBas MapTus COCTOUT U3 N U3aenuil, cpeau
KOTOPBIX N Je(EeKTHBIX; BTOpasi napTus - u3 M uznenuii, cpenn KOTOpeIX m AeeKTHhIX. M3
nepBoi mapTun Oepercs cirydailHeiM oopazom K u3nenuit, a u3 Bropoit L uzgenuit
(K<N;L<M); atu K+L u3nenuii cMemmBaroTcs u o0pazyercs HoBas maptus. M3 HoBoi
CMEIIaHHOH mapTuu O6epercst Hayraj OJHO U3JIeIHe.

KoHTposibHbIe BONPOCHI/3a1aHUA:

VYMeThb: MPOBOJUTH a”HaIn3 1.HaiiTi BEpOATHOCTH TOTO, UTO U3IECTUE OYACT
nokasaresnen Ha/Ie)KHOCTH ne(QEeKTHBIM.
TEIJIOOHEPTETHICCKUX CHCTEM

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanerus 3uanus. Ouenka "5" BbICTaBISIETCS €CIIU 3aJJaHUE
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 8binoanerus 3uanus. Ouenka "4" BbICTaBIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO C OIIMOKOMN, HE IPUBOAAIICH K HEBEPHOMY Pe3yJIbTaTy

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku 8vinoanerus 3uanus. Ouenka "3" BbICTaBISIETCS €CIIU 3aJJaHUE
BBITIOJIHEHO € TPYyOOH OMIMOKOM B XOJI€ pelIeHUs WIH B Pe3yJIbTaTe.

KM-3. MeToabl NOBLINIEHHS HATEKHOCTH CJI0KHBIX TCINJTOIHEPIE€TUIECCKUEC CUCTEM

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 40

Ilpoueaypa  mnpoBeaeHHUs:  KOHTPOJIBLHOIO  MEPONPHUATHSA: CryneHTaMm  BBLIAKOTCA
VWHJVBHIyaJIbHBIC 33]1a4U Ul IMCBbMEHHOTO PEIICHUs B ayJJUTOPUH B TeUeHHE | akageMu4ecKoro
qaca.

Kparkoe cogep:xanue 3ajanus:
TenoBasi cxema COCTOUT U3 JBYX TyOIHPYIOIIMX JAPYT Apyra y37oB 1 u 2, u MoXeT paboTarhb
CIIy4aiiHBIM 00pa30M B OJIHOM M3 JBYX PEXKHMOB: OJIaronpusTHOM U HebmaronpustHoMm. B
OJ1aroNpUsATHOM pEXHUME HAJEKHOCTh KaXJI0T0 y3J1a paBHa pl, B HEOIaronpusaTHoOM - P2.
BepositHOCTE TOTO, UTO cXeMa OyzaeT paboTaTh B O1aronpuaTHOM pexume, pasHa Pl, B
HeOnaronpusiTHoM - 1-P1.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: paccUMTHIBAaTh MOKa3aTeNn 1.Haiitu nonHyto (cpenHiow) HaJlexXKHOCTh ipudopa P.
HaJIe)KHOCTH
TEMJI0PHEPTETUYECKUX CUCTEM

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoinenus sHanus: OneHka "5" BRICTaBIAETCS €CIIU 3a/JaHue
BBITIOJTHEHO TTPABMIILHO HJTU C HE3HAYUTEIIBHBIMU HEJI0UETaMH




Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OueHka "4" BbICTaBIISETCS €CIIU 3a/1aHHe
BBINOJIHEHO C OIIMOKOM, HE TPUBOSIICH K HEBEPHOMY PE3YIIbTATy

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: Ouenka "3" BbICTaBIISETCS €CIIU 3a/1aHHe
BBINOJIHEHO C TPY0O0i OIIMOKOM B XO/I€ PEIICHHS WIN B pe3yJIbTaTe.



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Ilpu BKJIIOUEHUH 3a)KUTAaHUS IBUTATENIb HAUWHACT paboTaTh C BEPOSTHOCTHIO p. HaiiTu
BEPOSITHOCTh TOT'O, YTO JBUTaTEIb HAUHET paboTaTh MPHU MOBTOPHOM BKJIIOUEHUH 3aXKUTaHMSL.
2. meeTcs 1Be napTUM OAHOPOJIHBIX U3EIUN; TiepBas napTust cocTouT u3 N usnenui, cpeau
KOTOPBIX N Je(EeKTHBIX; BTOpast naptus - u3 M uznenuid, cpean KOTopbix m AedexkTHbix. 13
nepBoi mapTuu 6epercs ciydaiiHeiM oopa3zom K m3aenuit, a u3 Bropoit L uznenmii
(K<N;L<M); atu K+L u3nenuii cMemmBaroTcs U 00pasyercs HoBas maptus. M3 HoBoi
CMEIIaHHOH mapTuu O6epercs Hayraj oAHo u3aenue. HalT BepoITHOCTB TOTO, YTO U3ZETHUe
Oynet nedeKTHHIM.

3. TernyioBas cxeMa COCTOMT U3 IBYX AyOJIMPYIOIIUX APYT pyra y3Ja0B 1 U 2, 1 MOXET
paboTaTh ciy4aiiHbIM 00pa3oM B OJJTHOM M3 JIBYX PEXHMOB: OJaronpusTHOM U
HeOnaronpusTHOM. B 6raronpusiTHOM pexXuMe HaJIe)KHOCTh KaXI0To y3i1a paBHa pl, B
HEeOJIaronpusITHOM - p2. BeposTHOCTH TOro, 4TO cxeMa OyneT paboTaTh B OJaronpusTHOM
pexume, pasHa P1, B HeOnaronpusitHom - 1-P1. Haiitu nonnyto (cpeaHor0) HaiexHOCTh
npudopa P.

IIpoueaypa nposenenust

CTy,Z[CHTaM BbIIAOTCA HWHAUBUAYAJIBHBIC 3alaHUSA U3 3 3ala4 A IMKMCbMCHHOI'O PCIICHUA B
AyJAUTOPUHU B TCUHCHUC 2 AKaJICMHUYCCKUX 4aCoOB.

L. Ilepeuens komnemenyuil/uHOUKaAmMOpPo8 u KOHMPObHBIX 6ONPOCOE NPOBEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuunst/Uuankarop: NJ{-3nk-1 BeIMOTHIET TEXHUKO-9KOHOMHYECKHE PACYEThl OOBEKTOB
TETJIOPHEPTETUKU U TETIJIOTEXHUKH

Bonpocel, 3aganus
1.I1pu BKIIIOYEHUH 3aKUTaHMSI IBUTATENb HAUWHAET paboTaTh C BEpOSTHOCTHIO p. Halitu
BEPOSTHOCTH TOTO, UTO JIBUTATENIb HAUHET pab0TaTh MPHU MOBTOPHOM BKJIIOUEHUH 3aKUTAHMSL.
2.MmMeetcs ABe MapTHUH OJHOPOIHBIX U3JENNM; IepBast mapTHsi cocTouT u3 N u3aenuit, cpeau
KOTOPBIX N JIeeKTHBIX; BTOpast mapTus - u3 M uznenuid, cpean KOTopbix m aedexTHoix. 13
nepBoil maptum OepeTcs ciydaitHeiM oopa3zom K uznenuii, a u3 Bropout L uznenmit
(K<N;L<M); st K+L n3nenuii cmemmuBatotcst 1 o0pasyercs HoBas naptusi. 13 HoBoi
CMEIlIaHHOM mapTuu Oepercs Hayraja oAHO uzaenue. Hailtu BeposITHOCTB TOTO, UTO U3/eIue
Oyzner neeKTHBIM.
3.TeruioBasi cxemMa COCTOUT U3 JIBYX TyOIHPYIOIIMX APYTr Apyra y3i0B 1 u 2, u MOXKeT
paboTaTh ciy4aifHbIM 00pa3oM B OJTHOM M3 JIBYX PEXKHMOB: OJaronpusITHOM U
HeOIaronpusITHOM. B 6aronpusiTHOM pexxume HaJIe)KHOCTh KaXa0ro y3ia paBHa pl, B
HEeOJIaronpusITHOM - p2. BeposTHOCTH TOTro, 4TO cXxeMa OyzeT paboTaTh B 6JaronpusTHOM
pexxume, paBHa P1, B HeGnaronpustHoMm - 1-P1. Haiitu nonmuyto (cpeHio0) HaJeKHOCTb
npubopa P.



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Habmonenue 3a pabotoii ycTporicTBa u3 Tpex 610koB N1, N2, N3. Pa6oTocrnocoOHOCTh
0JI0Ka 3aBHCUT OT pabOTOCIIOCOOHOCTH Kaxa0ro 61oka. PaboTocmocodHOCTh O510Ka
ompeneNsieTcs peakuuei Ha coobiTre B.

OTBeTHI:
[IpencraButh hopMyiy JIJIs ONpeeTIeHHS UCTIPAaBHOCTH YCTPOWCTBA

Bepuriit orBeT: A=B1B2B3
2.11pu npoBeA€HUH UCIIBITAHUN BEHTHJIATOPA B TEUEHHUE HEKOTOPOIO0 BPEMEHH MPOU3OIIEN €ro
0TKa3. BEeHTUISATOp COCTOUT U3 3IEKTPOABUTATES, Bajla C MOJIITUITHUKAMU U KPbUTbYATKHU.

OTtBeTsI:
Crenatb BBIBOJI, SIBJISIOTCS JIU COBMECTHBIMU COOBITHSI 00 MCIIPABHOCTH 3JIEMCHTOB
BEHTUJISITOPA

BepHblii 0TBET: D11€MEHTBI BEHTUIISTOPA COBMECTHBI
3.YeThIpe TEXHOJIOTMYECKUE JIMHUU PA3IIUYHON MOIIIHOCTH BBIITYCKAIOT OJHOUMEHHYIO
npoaykuro. J{ons mpoaykuuu,%, BEITyCKaeMO# MepBoi JIMHUEH, OT 00beMa ee st
MPEANPUITHS B IIEJIOM, COCTABIISET (1, BTOpO# - 2, TpeThel - q3, ueTBepToi - g4.
BepositHOCTh 0€30TKa3HOW PabOTHI MPUOOPOB, H3TOTOBJICHHBIX HA MIEPBOi, BTOPOU, TPEThEH 1
YETBEPTOM TEXHOJOTHUUYECKUX JIMHUSIX, paBHbI cOOTBETCTBeHHO P1, P2, P3, P4.

OTBeTHI:
[TpencraButh hopMyIy IS ONIPEAETICHUS MTOTHON BEPOSATHOCTU OE30TKa3HOM paboThI
MPUOOPOB, BHIMTYCKAEMBIX MPEATPUITHEM.

Bepwnsriii otBet: P = (q1P1 + q2P2 + q3P3 + q4P4) / 100

II. Onucanue wkKanvl oueHuBanUA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "5" BbICTaBISIETCS €CIIU 3aJJaHUE
BBITIOJIHEHO TIPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "4" BpICTaBIIAETCS €CIIN 3a/JaHue
BBITNIOJIHEHO C OUIMOKOMN, HE MPUBOAAIIEH K HEBEPHOMY PE3yJIbTaTy

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: Onenka "3" BBICTaBIIAETCS €CIIN 3aJaHue
BBITIOJTHEHO ¢ TPy00ii OMMOKOHN B XO/€ PEIlIeHUs WIN B Pe3yJIbTaTe.

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

10



