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1. NTEPEYEHb KOMIIETEHIIMA C VYKA3AHUEM DJTAINIOB UX

OOPMUPOBAHUA

ITPOI'PAMMBI

B  MPOLECCE

OCBOEHMUAA OBPA3OBATEJILHOI

B pesynbrare ocBoenust OIIOII no nanpasnenuto noarotrosku 19.03.01 buorexnomnorus,
00y4aroImuicss OJKEH OBNAAETh CIEAYIOIMIMMHU pe3ylbTaTaMu OOydYeHHUs MO JAUCIMIUIMHE
«[Ipornecchl u anmapaThl MAIIEBBIX TPOU3BOJICTB U OMOTEXHOJIOTHI:

Tabnuma 1.1 — TpeGoBanus Kk pe3ynbTaTaM OCBOSHHUS TUCITUTLIMHBI

MPOTYKIIMHA

Ko u Kon u HaumeHnoBanue
WHJUKaTOpa [lepeyeHp MIaHUPYEMBIX PE3YJIbTATOB
HalMEHOBaHHE
JOCTHKEHUS o0yueHus O TUCIUILINHE
KOMITETEHITUHI
KOMIIETEHINH
OIIK-5. Cnocoben | OIIK-5.1. 3HaTh: crocoOBl AKCILUTyaTalluu
AKCILTYyaTUPOBATH DKCIUTyaTUpyeT TEXHOJIOTUYECKOT0 000pYI0BaHUS
TEXHOJIOTUYECKOE TEXHOJIOTHYECKOe YMeTb: BBINOTHATH TEXHOJIOTHYECKUE
obopyoBaHue, 000py/I0BaHUE U OTepaLvy JIIs OTY4eHHs] OMOTEXHOIOTHYECKOM
BBIIOJIHATE BBITOJIHACT IPOAYKLNH
TEeXHOJOTHUYCCKHE TEXHOJIOrNM1€CKHE Baaners: npodeccHOHATEHBIM U HaBBIKAMH
oTepaLuu JUIst
oreparuH, JKCIUTyaTallui TEXHOJIOTUYECKOTO
MONTyYCHHUS
YIPaBIISTh 6H0¥;IXHonomqec1<0ﬁ 000pyI0OBaHUS U BBITIOJIHIATH TEXHOJIOTHYECKUE
OHMOTEXHOJOTHYCCKH IPOAYKIIUH onepanny Uit HoJxy4CHus
MH TPOLIECCaMH, OMOTEXHOJIOTHYECKON MPOAYKIIUU
KOHTPOJIMPOBATh
KOJINYECTBEHHBIE U
KaueCTBEHHbBIC
MOKa3aTeNN
MOJTy4aeMOM




2. OIUCAHHUE MOKA3ATEJIEV U KPUTEPUEB OIITEHUBAHUS KOMIIETEHIIAM HA PA3JIMYHBIX DTAITAX UX
®OPMUPOBAHUA, OITMCAHUE HIKAJI OHEHUBAHUA

Tabmuua 2.1 — Ilokazatenu W KpUTEpUU OIpPENENCHUS YPOBHS CPOPMHPOBAHHOCTH KOMIETEHIMH (MHTETPHUPOBAHHAS OLIEHKA YPOBHS
c(hOpPMUPOBAHHOCTH KOMITCTEHITUH )

Kon v HaumeHoBaHue OneHka ypoBHs c(hOpMUPOBAHHOCTU

WHIAKATOpa [Tnanupyemslie

AOCTHKCHMSA PE3yIbTaThl 00y4EHHS HCYJIOBIICTBOPUTEIBHO | YAOBJIETBOPUTEIILHO XOPpOII0 OTJIMYHO

KOMIIETEHIIUU
OIIK-5.1. 3HaTh: cIOCOObI YpoBeHb 3HAHMI MuHuMansHo YpoBeHb 3HaHUNI YpoBeHb 3HaHUHI
OKcIlyaTupyer JKCIUTyaTalluu HIKE JIOITyCTUMBIN croco0oB croco0oB
TEXHOJIOTMYECKOe TEXHOJIOTUYECKOTO MUHUMAaJIbHBIX YpOBEHb 3HAHUU JKCILTyaTaluu JKCILTyaTaluu
o0opyioBaHue U 000pyI0BaHUS TpeOoBaHUl 3HAHUI croco0oB TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOIO
BBITOJIHSET CrHoco0oB AKCIUTyaTaluu o0opyoBaHus, o0opyoBaHus B
TEXHOJIOTHYECKHE JKCIUTyaTaluu TEXHOJIOTUYECKOTO HOJITOTOBKH, o0Beme,
orepanuu s TEXHOJIOTUYECKOTO o0opyioBaHus, JIOTIYILIEHO COOTBETCTBYIOILIEM
[OJIy4YEHHUS o0opynoBaHus, AOMYIICHO MHOI'O HECKOJIBKO porpamme
OMOTEXHOJIOTHYECKOM MMeJH MeCcTo rpy6pie | HETPYOBIX OIIHOOK HErpyObIX OIIMOOK | IOATOTOBKH, O€3
MIPOTYKIIUU OIHOKHU OIHOO0K

YMeTb: BBEITOJIHATD
TEXHOJIOTHYECKHE
oTIepariy JiIst
TTOJTYYCHUS
OHMOTEXHOJIOTHYECKON

MIPOLYKIIMH

IIpu perenun
CTaHJAPTHBIX 33/1a4 HE
MIPOAEMOHCTPHUPOBAHBI
OCHOBHbBIE€ YMEHUS
BBITIOJTHEHUS
TEXHOJIOTHYECKHUX
orepany s
MOJTy4YEeHUs
OMOTEXHOJIOTHIECKOM
MPOAYKIIMH, UMENN
MECTO TPYyOBI€ OIIHMOKH

IIponemoHcTpUpOBaH
bl OCHOBHBIE YMEHUS
BBITTOJIHATH
TEXHOJIOTHYECKUE
oTiepaIy npu
yIIpaBICHUN
OMOTEXHOJIOTHYECKHU
MU MPOIIECCAMU,
pEIICHBI THITOBBIC
3aJ1a4M C HETPyOBIMHU
OImMOKaMH,
BBITTOJTHEHBI BCE
3a/1aHMs, HO HE B
IIOJIHOM 00BbeMe

[IponemoncTprpoBaH
bl BCE

OCHOBHBIC YMCHHUS
BBITIOJTHATH
TEXHOJIOTUICCKUE
oTepaluu MpH
yIpaBIeHUN
OMOTEXHOJIOTHYECKU
MH TIpOIIeCCaMu
3a/1a4¥ ¢ HETPyOBIMH
OIIMOKaMH,
BBITIOJTHEHBI BCE
3aJIaHus B

TTOJTHOM 00BhEMe, HO

HEKOTOPEHIC ¢
HEI0YETAMHU

[IponemoncTpupoBan
bl BCE

OCHOBHBIE YMCHUS
BEITIOJIHSTH
TEXHOJIOTHYECKHUE
orepanuu

JUTSI TIOJTYICHUS
OHMOTEXHOJIOTHYECKO
W MPOYKIINH,
pCIICHBI BCe
OCHOBHBIE 3a7a4H C
OTIEIBLHBIMU
HECYIICCTBEHHBIMU
HEJI0UYETaMH,
BEITIOJTHEHBI BCE
3a1aHUs B
ITOJIHOM 00beMe




Baanern:
npo¢eCcCHOHATHHBIM
Y HaBBIKaMU
npodeccnoHATEHBIMH
HaBBIKaMH JKCIUTyaTaIlH
TEXHOJIOTUYECKOTO
o0opyIoBaHUS U
BBINOJIHATh
TEXHOJOTHIECKHE
oTIepariu JIst
TOJTyYCHUS
OMOTEXHOJIOTHYECKON

MPOAYKLIUH

[Ipu pemenun
CTaH/IapTHBIX 3a/1a4 HE
MPOIEMOHCTPUPOBAHBI
npogeccuoHaIbHbIE
HaBBIKH
AKCILTyaTaIH
TEXHOJIOTUYECKOTO
o0opynoBaHUs U
BBITTOJIHEHHUE
TEXHOJIOTHYECKUX
onepauui s
MOJTyYCHHUS
OMOTEXHOJIOTHYECKOU
MPOAYKITUH, IMEITH
MECTO IpyObIe
OIHUOKHU

Nwmeercs
MUHUMAJIbHBIN
Habop
poeCCHOHATEHBIX
HAaBBIKOB
JKCIUTyaTalluu
TEXHOJIOTHYECKOTO
o0opynoBaHus U
BBIIIOJIHEHHE
TEXHOJIOTHYECKUX
ornepanum aJis
MOJTyYCHUS
OMOTEXHOIOTHYECKO
U IPOYKLIUH JUIS
penieHus
CTaHJAPTHBIX

3a]1a4 C HEKOTOPBIMU
HEJ0YETaMH

[TponemMoHcTpUpOBaH
bI 0a30BbIE
po¢eCCHOHATBHBIE
HaBBIKH
IKCILTyaTaIluu
TEXHOJOTHYECKOIO
o0opymoBaHus U
BBITTOJTHEHBI
TEXHOJOTHYECKHUE
oreparuu Jiis
MOJTY9eHUS
OHMOTEXHOJIOTHYECKOM

OPOAYKIIMU

[IponemoHCcTpUpOBaH
bl
npodeccrnoHaTbHBIMHU
HaBBIKAMU
AKCILTyaTaIuu
TEXHOIOTHYECKOTO
00opyI0BaHUS U
BBIMOJIHEHBI
TEXHOJIOTHYECKHE
oreparuu s
TIOJTy4YCHUS
OHMOTEXHOIOTHYECKOMN
IpOAYKINH 0e3
OIIINOOK U HEIOYETOB




Onucanue MIKanbl OLEHUBAHUS

1. OueHnka «HEyJOBIETBOPUTENBHO» CTABUTCS CTYACHTY, HE OBJIAJEBIIEMY HU OJHUM U3
9JIEMEHTOB KOMIIETCHIINH, T.€. OOHAPYKUBIIEMY CYLIECTBEHHBIE MPOOENbl B 3HAHUH OCHOBHOT'O
IIPOrpaMMHOI0 MaTepuasia M0 JAUCUUIUIMHE, JOMYCTHBILIEMY IPUHIMIHAIbHBIE OIIMOKH IpU
IIPUMEHEHUH TEOPETUUECKUX 3HAHUI, KOTOpPbIE HE MO3BOJISAIOT EMY IPOJODKUTH 00ydYEeHUE WIN
IPUCTYIUTh K MPAKTUYECKOM AeATeNbHOCTH O€3 JIONOJHUTEILHOW IOATNOTOBKU IO JAHHOU
JUCLIUIUINHE.

2. OneHka «yIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTY, OBJAJEBIIEMY 3JIEMEHTaMHU
KOMIIETEHIIUM «3HATb», T.€. IPOSBUBLIEMY 3HAHMS OCHOBHOI'O IPOrPaMMHOI0 Marepuana Io
IUCLUIUIMHE B o00beMe, HeOoOXOAMMOM JUIsl MOCIEAYIOIIEro oOydeHHsT M IpeicTosIuei
IIPAKTUYECKOW JEATEIBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJIOBAHHOW JIMTEPATypOH,
JIONyCTUBIIEMY HETOYHOCTM B OTBETE Ha 53K3aMEHEe, HO B OCHOBHOM 00Jajaroliemy
HEOO0XOAMMBIMU 3HAHHUSIMU JJIS1 X YCTPAHEHUS PU KOPPEKTUPOBKE CO CTOPOHBI AK3aMEHATOPA.

3. OueHKa «XOpOILIO» CTaBUTCA CTYIEHTY, OBJIQJCBIIEMY 3JIEMEHTAMHU KOMIICTEHIIMU
«3HATb» U KYMETb», IPOSBUBLIEMY IIOJHOE 3HAHME NIPOTPAMMHOI0 MaTepHasia 110 AUCLUIUIMHE,
OCBOMBILIEMY OCHOBHYIO PEKOMEHJOBAaHHYIO JIMTEpaTypy, OOHApyKHUBLIEMY CTaOMJIbHBIN
XapakTep 3HAaHMUW M YMEHUW M CHOCOOHOMY K HMX CAaMOCTOSTEIbHOMY IPUMEHEHHIO U
OOHOBJICHMIO B XOJI€ MOCIEIYIOIIEro 00y4eHuUs ¥ IPAKTUYECKON JAEATEIbHOCTH.

4. OneHka «OTJIMYHO» CTaBUTCS CTYAEHTY, OBJIAJEBLUIEMY 3JIEMEHTAaMU KOMIIETEHLIUU
(GHaTb», «YMETb» M «BJIAJETb», MPOSIBUBIIEMY BCECTOPOHHME U TJIyOOKHME 3HaHUS
IIPOTPaMMHOIO Marepuana I0 AUCLUUIUIMHE, OCBOMBIIEMY OCHOBHYIO M JIOIOJIHHUTEIBHYIO
JUTEpaTypy, OOHAPYXHUBIIEMY TBOPUYECKHME CIOCOOHOCTH B IIOHUMAaHHMM, HW3JIOKEHUH U
IIPAKTUYECKOM HCIIOJIb30BAHUH YCBOCHHBIX 3HAHUM.

5. OueHKa «3ayTeHO» COOTBETCTBYET KPUTEPUSAM OLEHOK OT «OTJIMYHO» 10
«YOBJIETBOPUTEIBHO.

6. O1eHKa «HE 3aYTEHOY» COOTBETCTBYET KPUTEPHIO OLICHKH «HEYIOBICTBOPUTEIHLHOY.

3. TUNIOBBIE KOHTPOJIBHBIE 3AJIAHUSI WJIN HWHBIE MATEPHAJIBI,
HEOBXOJUMBIE J5 OIEHKW 3HAHUWHA, YMEHHI, HABBIKOB HU (WJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIbI ®OPMUPOBAHUA
KOMIIETEHIIAM B MMPOLECCE OCBOEHUA OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Ta6nuna 3.1 — TunoBble KOHTPOJIbLHbIE 3aJaHUS

OIIK-5.1. DkcrutyatupyeT TeXHOJIOTHYeCKoe 000py10BaHHUE U BBITIOIHSIET TEXHOJIOTHUECKHUE
oreparyu sl MoTy4eHHsl OMOTEXHOJOTHYECKON MPOIYKIIMH

3aganus Ykaxure, Kakoe U3 BbIPAKEHUH HANOPA JeHCTBYIOLIEI0 HACOCA SABJISIETCH
3aKpBITOrO HauOoJs1ee NPAaBUIbHBIM?
THIA 1. H=PR, +PB, +h,

2H=PR, +R)/y+H,  +H,
3. H=(P, +P,)/y+h,
4 H=PR, +P,)/y+h, . +h, .

11.BC

KakoBo cooTHOmIeHHe MeXK1y 10JIe3HON MOIIHOCTHIO N 1 MOIIHOCTBIO HA
BaJry Hacoca Ne?
1.Nyu NepaBHbl.

2.IlonesnassmomuocTbNpaBHa MommHOCTH Ha Baimy Ne, neneHHOM Ha
k.n.a.Hacoca?], (Np=Ne/7,, ).

3.MouHocTh Ha BaTyMEHbIIIE MOJIE€3HON MOIIHOCTH.

4. MourHocTh Ha Basry Ne paBHa 10JIe3HOM MOITHOCTH, JEICHHONW Ha K.I1.JI. Hacoca
(Np=Ne/7,, ). Ona GoJbliie 10J1€3HOMH MOIIHOCTH.




Kakoe u3 BbIpa:keHUil 00beMHOH MPOM3BOAMTENBLHOCTH (Q MOPIIHEBOIO
Hacoca MPoCTOro AeiicTBUS SABJIAETCA NPAaBUJIbHbIM?
1.Q = FSN(F—mnomans noprusa,S—aiuna xoja MOPLIHA,N YUCIO JBOWHBIX
XOJIOB MOPILIHS B €IUHUILY BPEMEHH ).
2. Q=n,FSn(n, - obvemusIi K.11.1.)
3.Q=n,(2F - f)Sn
4. Q=2FSn

CpaBHuTe 10 NPOM3BOAMTEIbHOCTH IOPIIHEBbIE HACOCHI IPOCTOrO,
JABOWHOIO U TPOIHOrO JelcTBUS NPH OAUHAKOBBIXF, Sun.
1.IIpon3BOOUTENBPHOCTE HAcoca IPOCTOrO JEHCTBUS B JBa pa3a MCEHbILE
MPOM3BOJUTEIBHOCTH HAcoca JBOMHOTO JeicTBusi(mpeHeOperas IUIOMAabio
CEUeHMsI IITOKA) U B TPU Pa3a MEHbILE MPOU3BOJUTEIBHOCTH HAcOCa TPOHHOIO
JICUCTBUSL.

2. IIpon3BOIUTENBHOCTD 9TUX HAcOCOB oauHaKkoBbl. OHU
OTJIMYAIOTCS TOJIBKO PABHOMEPHOCTBIO 1101aYU KUKOCTH.

3. IlpousBoauTenbHOCTh Hacoca JBOWHOIO JeWcTBHs paBHal/2, a Hacoca
TPOMHOTO JieicTBHS- 1/3 IPON3BOIUTEILHOCTH HACOCA IPOCTOTO JACHCTBUSL.

4. ITpensiaymue orBeThl He BepHbl. ChopMyaupyiTe OTBET.

PaBHoOMepHa i moaya NOPIUIHEBOI0 Hacoca?

1. Ilomaua paBHOMEpHa, IIOCKOJbKY YHCIO OOOPOTOB 3JIEKTPOJBUTATEIsS
IIOCTOSIHHO.

2.Ilogaua HepaBHOMepHa. OHa MEHbILIE IIPY IIyCKE HAacoca, T.K. B MOMEHT ITyCKa
HAacoCy NPUXOJUTCS NPEOI0JIEBATh HHEPLUUOHHBIEC YCUIIHSL.

3.ITojaua MOpPIIHEBOIO HAacoca W3MEHsAETCs OT Hyls (B JIEBOM U IIPaBOM
KpallHUX IOJIOXKEHUSAX IOPIIHSA) A0 HEKOTOPOro MaKCHMAaJbHOI'O 3HaueHus (B
CpeAHEM TMOJIO)KEHUH TMOpIIHA), T.K. CKOPOCTh TMOPIIHA HM3MEHSETCS 10
CHUHYCOHJIE.

4.Ilogaua paBHOMEpHA, MOCKOJBKY IPOU3BOAUTENBHOCTh IOPIIHEBOIO HAcOCa
HE 3aBUCUT OT CKOPOCTH JBUKEHUS ITOPUIHSI.

Kakue BbI 3HaeTe c10COOBI YMEHbIIIEHNSI HEPABHOMEPHOCTH MOAAYHU

1. VYcranoska BO3AYIIHBIX KOJIIAKOB, MNPHUMCHCHHUEC HACOCOB MHOT'OKPATHOT]
neicTBus (HampuMep, TPUILIIEKC - Hacoca).

2. YBenuueHue yncia IBOMHBIX X0/10B HOPILIHS.

3.YMeHbIIIeHHEe WHEPUUU KUJIKOCTH, HaXOMSIIEHCSs BO  BCACHIBAIOIIEM
TpyOOTIIPOBOIE. DTO JOCTUTAETCS COKPAIICHUEM JUIMHBI BCACHIBAIOIIEH JTMHUH.

4. [Togaya MOPIIHEBOTO HAacoca MPOCTOTO JEHCTBUSI paBHOMEPHA.

Ilenecoodpa3Ho M NpuMeHeHHe MOPIIHEBBIX HACOCOB MNPH HeOOJbIIMX
noaavyax u BbICOKMX AaBjaeHusix (50+1000 at u BbIme)?

1. HeennecooOpasHo.

2.IlenecoobpazHo.

3.00nacTeIPUMEHEHUSI TIOPITHEBBIX HACOCOB—OOJBIINE TOAAYd W HU3KHUE
JTaBJICHHUS.

4.Ilomaya TOPIIHEBBIX HACOCOB YBEIMYHMBAETCS C BO3pACTAaHUEM JIABJICHHUS.
IToaTomy 001acTh MPUMEHEHHS UX— OOJBIINE MOIAYH MPH BHICOKUX JABJICHUSX.




OTMeTbTe [JOCTOMHCTBA IUIYH:KEPHBIX HACOCOB MO CPaBHEHHUID ¢
MOPUIHEBBIMH.
1. [nyrxep 3aHMMaeT OONbLIMIA 00bEM, YeM MOPIIEHB, TOITOMY IUTYHKEpPHBIC
HACcOChl HE UMEIOT ITPEUMYLIECTBA IIEpel OPIIHEBbIMU.
2.ITpon3BOAUTENBHOCTD TUTYHKEPHBIX M IMOPIIHEBBIX HACOCOB MIPHU PABHOM YHUCIIE
JIBOMHBIX XOJIOB OJIMHAKOBA, CJIEI0BATEIbHO, 3T HACOCHl PABHOLIEHHBI.
3.IlnmynxepHble HAcoChl HE TpeOYIOT TOYHOH NPUTOHKH IUIYHXKEpa K
HNOBEPXHOCTH LMJIMHIpPAa HAcoca, MO3TOMY OHM MOTYT MCIIOJIb30BATHCS IS
NEepeKayKy 3arpsA3HEHHBIX JKUAKOCTEH; IUIYH)XKEp VYIUIOTHSAETCS HapyXHBIM
CaJIbHUKOM, YTEUKH Yepe3 KOTOPBIN JIEFKO YCTPAHAIOTCSL.
4.1lnyH>xepHble HacOoChl TPEOYIOT MEHBIIIETO PacXoja SHEPTHH, YeM TOPIIHEBEIE,
IIPU PaBHBIX IPOM3BOJUTENBHOCTSAX U HAOPaX.

HGOGXOI[I/IMO HO}IOﬁpaTL HacoC s HUPKYJAIMA BOJAbl B KOJHYECTBE

200M3/M1m, npu Hamope SM. Kakoii u3 nepedyuc/IeHHBIX HHUKe HACOCOB
cjeayer BbIOpaTh?

1.LleHTpOOEIKHBIA.

2.IlponemiepHslii (0ceBoi)HaAcOC.

3.1llecTepeHYaThIid.

4.1lopiiHEeBOH.

Ilepenan naBjieHuUii, omNpeaeeHHbIH 10 TMOKA3AHWUSIM MAaHOMETpPa W

2
BAKyyMMeTpa, YCTAaHOBJICHHBIX Ha Hacoce, COCTABJSAET 2*10°H/m?.

OnpeaennTs NPONU3BOAUTEIBLHOCTh HACOCA, €CJM I0Je3HAsi MOLIHOCTb,
coo01aemast JKUJAKOCTH, paBHA 2 KBT.

1. 0,01M3/ceK.
2. 0,05m/cex.

3. 0,1M3/C6K.
4. IlpuBeieHHBIE OTBETHI OMIMOOYHEI.

KuakocTs nepexkaunBaercsi M3 OTKPbITON MPHEMHOH €eMKOCTH B HAIIOPHYIO,
HAXOJSIILYIOCS TPHU TOM ke JAaBJjieHuH. ['eomeTrpuyeckasi BbICOTa MoOAbeMa
skuakoctu S0m. OOimee ruapabjM4yecKoe CONPOTHBJIEHHE TPyOOnmpoBoaa
cocrapjsieT 10mM.Onpenenurs NOTpeOHBLIH Hamop Hacoca, e€cjad Mojaya
JKHIKOCTH HACOCOM:
1. a) 70m. 6) 55m.
2.2a) 90m. 6) 52,5m.
3.a) 120m. 6) 30m.
4.a) 110m. 6) 35m.
Macno nmnepekauuMBaeTcsi JABYMs ~HAacoCaMH, HMEIOUIMMU  OJHMHAKOBYIO
MPOU3BOAUTEIBHOCTh, U PA3BUBAIOIIMMH OJMHAKOBBIM Hamop. [loaHbd K.m.1.
nepBoro Hacoca 0,5, sroporo 0,35.

CpaBHHUTe 3TH HacOChl MO BeJIHYMHAM TIOJ€3HOH U TOTpedsieMoi
MOIIIHOCTH.

1. Tlome3nple W mMOTpeOIsieMble MOITHOCTH TIEPBOTO W BTOPOTO HACOCOB
OJNHAKOBBI.

2. Tlonme3snas  MOIIHOCTHL  TEPBOrO  Hacoca  OOIbIIE, YeM BTOPOToO, a
MoTpeOIsIeMbIe MOIITHOCTH OJIMHAKOBBI.

3. [Notpebnsemas MOIIHOCTD MIEpPBOTO HACOCa MEHBIIIE, a  TOJIE3HBIE
MOIITHOCTU OANHAKOBBI.

4.Ilone3Hple MOIIHOCTH HACOCOB paBHBI, MOTpedIisieMas MOIIHOCTh BTOPOTO
Hacoca 0oJbIIIe.

Hacoc, npenHasHaveHHbI IS BOAbI, MCNOJIb3yeTCsl ISl NMepeKauYuBaHUSA
TeX ’Ke PacXxo/0B 3THJIOBOro cnupra. M3MeHMTCsi JU NpPH ITOM HAMOP
HACO0CAa, ero NOJIHbIN K.I1.JI. M MOTpebdJiseMasi MOITHOCTH (Ha BaJIy Hacoca)?

1. Hammop n3MeHuTCs, K.11.J1. 1 MOIITHOCTh OCTaHyTCs 0€3 N3MEHCHHI.




2. Kama. ocraHercs HeW3MEHHbIM. V3MeHuWTCs Hamop u mnorpeliseMas
MOIIIHOCTb.

3. 3MeHuTcs TOJIpKO MOLTHOCTh. Hamop u K.11.J1. Hacoca He U3MEHUTCS.

4. Ilppu ToOM e MNPOU3BOAUTENBHOCTH U XapaKTEpPUCTHKE Hacoca €ro
rapamerpbl He U3MEHATCH.

BausiioT i1 HA BEJMYHUHY OTpPe3Ka A, OTCEKAEeMOI0 XapaKTePUCTUKON ceTH
Ha ocu opauHat (mpu Q=0), AMamMeTp U JJIMHA TPYOONPOBOIA, HA KOTOPBI
padoraer Hacoc?

1. Iunametp u [uiriHA TPYOOIIPOBO/IA HE BIUSIOT HA BEIMYMHY OTpe3Ka A.

2. JlnameTp BIUSET, IJIMHA HE BIUSET.

3. AnuHa BAUSET, AMAMETP HE BIIUSET.

4. Bnusot 1 AuaMeTp U JUIMHA TPYOOIPOBOA.

Kakum 0CHOBHBIM 10CTOMHCTBOM 00J1a/1aeT MOPIIHEBOil Hacoc?

1. TUX0XOIHOCTE.

2. HezaBucUMOCTh IPOU3BOAUTEIBLHOCTH OT HAIOpa.

3. YcraHOBKaA KJIallaHOB U MOPIIHEBBIX KOJIEIl.

4. Hannune KpUBOIIMITHO-IIATYHHOr0 MexaHu3Mma lIpaBuibHblil oTBeT: 2, 3

Ykaxkure Kakol M3 yKa3aHHBIX HUKe MOPIIHEBBIX HACOCOB MMeeT rpadguk
Noia4M, M300pa’keHHbI HA pUCyHKe?
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1.ITpocroroaeucTBus.

2.JIBOMHOTO JEHCTBUS.

3.TpoiiHoroeHCTBUS.

4.IIpocroro neicTBusi ¢ BO3AYITHBIMU KOJIITAKaAMH

Ha ocHoBanuum ¢opmyibl NPOM3BOAMTENBLHOCTH NOPIIHEBOIO0 Hacoca
YKa)KATe, KaKHe BO3MOKHbI CIOCO0OBI YyBeJIHYCHHS] NMPOM3BOIHUTEIbHOCTH
AefCTBYIO1Ero NOPIIHEBOro Hacoca?

1.VYBenuueHne paanyca KpUBOIIMIIA M YMEHBIIEHHE 4YHCIIA JBOMHBIX XOIIOB
MTOPUIHSL.

2.YBenuueHue 4uciia ABOMHBIX XOJ0B U YMEHBUIECHHUE paJinyca KpUBOLIMIIA.
3.YBenuueHue yncia IBOMHBIX X0/I0B U YBEIMUEHUE PaInyca KPUBOIIHUIIA.
4.YBenuueHue quamerpa [MWINHAPA.

Kak M0KHO yBeJIMYHMTH BBICOTY BCACHIBAHUS AEHCTBYIOIIEr0 Hacoca?
1.YBennuutsb CTETIECHb OTKPBITHUS 3aJIBUKKH Ha
HarHeTaTeJIbHOM TPYOOIpOBO/IE.

2. YMEHBIINUTD CTENEHb OTKPBITHS 3aIBH)KKHM Ha HarHETaTeJIbHOM TpyOOIpoBoIe
1 YBEJIMYUTH YUCIIO OOOPOTOB JABUTATEIS.

3.YBenUYUTHYMCIO OOOPOTOB JABUTATES.

4. YMEHBIINTH YUCJIO 000POTOB JIBUTaTEIs

Ykaxkure, Kakoe W3 BbIPaKeHUH [AelCTBUTEJbLHOH CpedHeldl moJaa4yu
LIECTEPEHHOr0 HAcoca SIBJIAETCS HandoJiee NPaAaBUIbHBIM?

1.Q=7B(D}n)/z
2. Q=7Bn, (D%n)/z
3.Q =2Bnn, zm’z
4. Q=2Bnn,zDm

chamnTe, BO3MOYKHO JIM PEryJupoBaHue¢ IMoAAYH IUIACTHUHYATOr0 HACOCH




JBOWHOrO AeficTBUA?

1.i3MeHeHns BETMYMHbBI M 3HAaKa SKCLIIEHTPUCUTETA.

2.M3meHeHue yuciia 000poToB poTopa.

3. YBenUuuTh CTENEHb 3aKPBITHS 33/IBFDKKM Ha HATHETATEILHOM TPYOOIIPOBO/IE.
4. HeBO3MOKHO peryinpoBaHue

B kakuX poTOpHBIX HACOCaX BO3MOKHO peBepcUpoBaHue?
1. PanmnanbHO-pOTOPHO-TIOPUTHEBBIE HACOCHI.

2. IInacTuHYaTHIC HACOCHI.

3. lllecrepeHuaThie HACOCHI.

4. BUHTOBBIC HAaCOCHI.

Yro Takoe cycnieH3us?
1. Cucremsl, cocTosIye U3 ABYX WM HECKOJIBKHX (a3 HE PACTBOPCHHBIX JAPYT B

APYTE,
2. CucteMsl, COCTOALIME U3 KUIKOCTU U B3BELIEHHBIX B HEH TBEP/IbIX YACTHUIL;
3. CucteMsl, COCTOAIINE U3 KHUIKOCTH U PACIIPEICIICHHBIX B HEHl  Kalemb

JPYToi )KUIKOCTH, HECMEILIMBAIOIIEHCS C IEPBOIA;
4. CucremMbl, COCTOSIIME U3 Ta3a U PACHpPEICIICHHBIX B HEM YacCTHUIl TBEPIOTO
BEILECTBA.

Yro Takoe IMyabcus?

1. Cuctemsl, COCTOSIIME U3 JIBYX WM HECKOJIBKHX (a3 HE PACTBOPCHHBIX JPYT B
APYTE;

2. CucTeMsl, COCTOSIINE U3 KUIKOCTH U B3BEIICHHBIX B HEH TBEPJIbIX YACTHIL;

3. Cucrtembl, cocTosue M3 SKAIKOCTH M paclpelesieHHBIX B HEW Karenb
JPYTOi KHUIKOCTH, HECMEIITUBAIOIICHCS C TIEPBOIA;

4, CI/ICTGMI)I, COCTOAIIMC M3 ra3a U paclHpCACJICHHBIX B HEM YaCTUI TBEPAOTO
BEIICCTBA.

Y10 Takoe NLLIbL U AbIM?
1. Cucremsl, cocTosilMe U3 ABYX MJIM HECKOJIBKUX (pa3 HE paCTBOPEHHBIX IPYT B

Apyre;
2. CucTeMbl, COCTOSIINE U3 KHUIKOCTH U B3BEIICHHBIX B HEW TBEP/IBIX YACTHIL;
3. Cucremsl, COCTOSIINE U3 KUAKOCTH U pacTpeeIeHHBIX B Hel  Karenb

JPYTrOoM MKUJKOCTH, HECMENIUBAIOLIEHCS C TIEPBOM;
4. CucreMsbl, COCTOSIIME W3 Ta3a M Paclpe/le]ICHHbIX B HEM YacTUIl TBEPAOTO
BEIIECTBA.

Yrto Takoe npouecc OTCTAMBAHUA?

1. Pa3zgeneHue HEOMHOPOAHBIX CHUCTEM MOJ JEHCTBUEM Pa3HOCTH
NaBIEHHUU mepea U mocie (UIbTPOBAIBLHON MEPETOPOJIKH;

2. PazneneHne HEOHOPOIHBIX CUCTEM IO/ JCHCTBHEM IPAaBUTAIIMOHHBIX CHIT,
3. PazneneHue HEOHOPOAHBIX CUCTEM IO NEHCTBHEM IIEHTPOOEIKHBIX CHIL

Yro Takoe npouecc GuIbTPOBAHUA?

1. Pa3neneHue HEOMHOPOJHBIX CHUCTEM IMOJ JEHCTBHEM DPA3HOCTH JaBIICHUI
nepea u nocie GuIbTPOBATHHON MEPErOPOJIKH;

2. PazneneHue HEOHOPOAHBIX CUCTEM MO JEHCTBUEM IPABUTAIIMOHHBIX CHJ;
3. PasneneHne HEOTHOPOIHBIX CUCTEM IO IEHCTBUEM IICHTPOOCIKHBIX CHIL.

YpaBHeHne AJIA ONIPEACICHUSA IMTOBEPXHOCTH OTCTAUBAHUSA

X, —X X, —X
1' _ F — Gc,u ( oc cm ) 3 _ F — Goc ( oc cm )
pocgu cm XOC - xocg pacU oc Xc,w - Xoc@
X, —-X X —X
2. _ F — Goce ( Cm oc ) 4_ F — GCM ( oc cm )
pocsu cm Xoc - Xacg pCMUOC Xoc - Xoce

YPaBHeHI/le JJIS OMMPEACTACHUA CKOPOCTH O0CAXKIACHUA
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Kakue ycTaHOBKHM NPpUMEHSIIOTCA JJIsl OYMCTKH BO31yXa OT NbLIN?
IIputeOCcaguTENBHBIE KAMEPHI;

HHepunoHHbIE BUICYIOBUTENN;

[{MKIOHBL;

DneKTpOUIBTPSI,

Cxy00epsl.

aKue yCTAHOBKH NPUMEHSIOTCS /151 OYMCTKH ra3oB?
IIputeOCcaguTENBHBIE KAMEPHI;
HHepunoHHbIE TBUICYIOBUTENN;
[{MKIOHBL;
DneKTpOUIBTPSI,
Cxy00epsl.

grwNEROR~LODNE

Kakue npuMeHSII0TCSI YCTAHOBKH /I TOHKOM JIOKAJIBHONH 0YMCTKHM CTOYHBIX
Boa?

1.  MuxkpopuibTpsr;

2.  YapTpaduibTpalioHHBIE YCTAHOBKH;

3. YcTaHOBKHM 00paTHOTO OCMOCA;

4. MHuorocnoiHbIl GUIBT.

Yro Takoe TemioBbie Mpouecchbl?

1. IlepeHoc s3Hepruu B hopme Teruia, IPOUCXOASAIINN MEXTY TEIaMH,
HMEIOLIYIO Pa3IUYHYI0 TEMIIEPATYpYy.

2. llepenoc Teruia ot 60jee HArpeToOro Tena K MEHee HarpeTomy.

3. Ilepenoc Teruia BeieacTBUE O€CIOPSI0UHOTO ABMXKEHUS MUKPOYACTHII.
4. Tlpomecc pacripocTpaHEHHUs dJIEKTPOMArHUTHBIX KOJECOaHUI C pa3IMuHON
JUIMHOM BOJIH.

Yro Takoe KOHBEKTHBHbIN MepeHoc Tensa?
1. Tlepenoc Terua BclencTBUE OECMOPSIOYHOTO JIBHKEHHS MHKPOYACTHII,




HETMOCPEICTBEHHO COMPUKACAIOIIMNXCS IPYT C IPYTOM.

2. llepenoc  Tema  BCIEACTBUE  JBIDKEHHS U IEpeMelIMBaHUS
MHUKPOCKOITMYECKUX 00bEMOB ra3za U KUJIKOCTH.

3. Ilpomecc pacmpocTpaHeHusi Temyia OT 0Oojiee Harperoro Tejla K MeHee
HarpeToMy Tejly Yepe3 CTEHKY.

4. Tlpouecc pacrnpocTpaHEHHs >JIEKTPOMArHUTHBIX KOJeOaHUI C pa3IUyHON
JUTMHOW BOJIH, OOYCIIOBJICHHBIN IBU’KEHHEM aTOMOB MJIM MOJIEKYJT U3Ty4aroIIero
Tena.

3aganus
OTKPBITOTO
THIIA

B xaxoii cpeae ocymecTBisiercss TypOyJeHTHasi 1M y3us BemecrBa?
Kaxkue ycinoBus, ucxoas us npasuJ Jle-lllaresnbe saBiasoTcs
0JIaronpusATHBIMU JJ1 copOumuu?

Moryr JM NPUMEHATHCS NOpPIIHEBbIE HACOCHI NSl Tepekady
arpecCMBHbBIX W 3arpsi3HEHHBbIX KMIKOCTEeH?

Juis1 padoThl rUApoONpecca He0OXOAUMO MOIABATH 5M3/qac MacJjia npu
nasjaennu 250 arm.Kakoii BbIOpaTh A1 YKa3aHHOM nesn?

IIpu ycranoBke Hacoca JMaMeTpPbl BCACHIBAIOIIEr0 M HACHETATEJIbHOIO
TPYOONIPOBOAOB ObLIM yMEHbIIEHbI BJABOE 10 CPABHEHHUIO C PAaCYeTHBIMH.
Kak 310 oTpasurcs Ha BeJM4YHMHe I10JIe3HOH MOIIHOCTH, NOTpedJisieMoi
3JIEKTpoABUIraTeseM?

Kakmue cucreMbl Ha3bIBalOTCSl HEOHOPOIHBIMHM WJIH FeTePOreHHbIMU?

Yto Takoe nmpouecc HeHTPUGUIYPHPOBAHNS U CCNAPUPOBAHUSA?

YpaBHeHue 1151 onpesiesieHus (pakTopa pazaeieHus?

Kakue ycTaHOBKY NPUMEHSIIOTCS ISl ONIpee/IeHUs NpeIBAPUTeIbHOI
JIOKAJIbHOM OYMCTKH CTOYHBIX BOJ?

Yto siBasieTCH IBUKYLIEH CHION TeNJIOBbIX PO eccoB?

IIpenmymiecTBa NMPOTHBOTOKA B TEIUIOBBIX MPOIECCaX MO CPABHEHHIO €
NPSIMOTOKOM?

Kakne  npuHMMawTcss  Mepbl 1O  YBEeJIHYEHHI0  KOI(uIHEeHTa
TENJOMPOBOAHOCTH, \?

IMoyeMy TenI0OM30JAMOHHBIC MaTepuaibl (acdecT, crekjgoBaTra, M T.1.)
MJI0XO0 MPONYCKAET Yepe3 ceds Tenjao?

3a cuer kakux aud@y3mii ocymecTBIAETCH MNEPEeHOC BellecTBa BHYTPH
cpeabi?

Kakue Tunsl agcop0eHTOB NPUMEHSIIOTCS B MUIEBOH NPOMBILIIJICHHOCTH?

3.2 Tunosslie BONPOCHI
OIIK-5.1. DkcmryaTupyeT TEXHOIOTUUECKOE 000PYI0BAaHNUE 1 BHITIOTHSIET
TEXHOJIOTUYECKUE ONEPALUH [T OTYYEeHUsI OMOTEXHOJIOTMYECKON TPOTYKIIH

1.
2.

w

©oNo A

OcCHOBHBIE TIOHATHUS U OTIPEACTICHUSI.

Krnaccudukanus n3ygaeMbIX POIECCOB U allapaToB.

[Tporeccsl u anmapaThl Kak CpeACTBa OCYIIECTBICHHS TEXHOIOTHIECKHIX
onepanui.

YpaBHeHHe 0anaHca MacChl U JHEPTHH

YpaBHeHHe OaaHca MacChl U QHEPTHH

Cratuka 1 KHHETHKa TPOIIECCOB.

Teopus mogoOus.

OcHOBHBIE TEOPEMBI TIOJTOOUS.

OO01ye NPUHIKITEI pacyeTa MallliH U armapaToB.

10 TpeboBanus1, mpeabsBIsiEMbIE K MAITUHAM U alapaToM
11. Onenka ux TEXHUKO-2KOHOMHYECKOM d(PPEKTUBHOCTH.
12. O6ue npUHIUIBI YCTPOKCTBA aIrapaToB



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

OCHOBHOE ypaBHEHUE THIPOCTATHKHU.

[TpuGops! a1 U3MepeHUs JaBICHUS.

Kpurepuanbuble ypaBHEHUs IBUKEHUS BI3KOU KUJIKOCTH.
PeXxuMBbl IBMXKEHUS KUAKOCTH.

3aKOHBI JIBUKEHUS KUJKOCTH.

Buzp! 1 TMIIBI HACOCOB

Paznienenne HEOTHOPOIHBIX CUCTEM.

DuUnbTpOBaHUE.

Pa3nenenne HEOAHOPOIHBIX TA30BbIX CUCTEM.
IIceBmooxmxenue.

IlepememmBanue.

dusnueckue OCHOBBI U3MENbUEHHSI TBEP/IbIX MATEPUATIOB.
KoHCTpyKIIMM OCHOBHBIX TUIIOB U3MEIbYAIOIIMX MalllUH
[IpeccoBanue

O06e3BoXMBaHME

bpukerupoBanue.

['panynupoBanue u GopMOBaHUE

Tennonepenaya. TemnIonpoBOAHOCTb.

TermoBoe nsmepeHue.

KoHBeKTUBHBIN TEILITIOOOMEH.

VY cTpoicTBO TEMII000MEHHOM anmnapaTypsbl.

HarpeBanue, ucnapeHue, oXJ1aeHue U KOHIEH AU
BrmapuBanue. CriocoObI BBITAPHBAHUS.

Y CTpoiicTBO BBINAPHBIX allapaToB.

OcHoBBI Maccorepeiayu.

OcHOBHBIE 3aKOHBI Maccolepeaaun

AbcopOrust. Pu3ndeckrue OCHOBBI a0COPOIIH.
[Teperonka u pekTuduKanys.

CxeMbl peKTU(UKALNOHHBIX YCTAHOBOK.

Okcerpakius. OO1me CBeIeHUs, CXeMbl U KOHCTPYKLIUU 3KCTPAKTOPOB.
AncopOrniust.

Cymixka.

Kpucrammmszamus.

OOpatHbIif ocMOC U yIbTpapUIBTPALUS.

OcHOBBI Maccorepeiayu.

DepMEeHTaMOHHBIE ITPOLIECCHI.

bpoxenue.

KuneTtnka 6MOXMMHUYECKMX U MUKPOOHOIOTHYECKHUX IPOLIECCOB.
Monenn MUKpOOHOJIOTHYECKUX MTPOLIECCOB



4. METOJUYECKHUE MATEPHAJIbI, ONPEJEJSAIOININAE IPOIEJIYPHI
OLIEHUBAHMS 3HAHMH, YMEHWH, HABBIKOB W (MJIH) OIBbITA
JESITEJIBHOCTH, XAPAKTEPM3VYIOIIUX  DOTANBI  ®OPMHUPOBAHUSA
KOMIIETEHIIUI

JIeKIMK OICHMBAIOTCS IO IOCEIIAEMOCTH, AKTHBHOCTH, YMEHHUIO BBIJACIHTH IJIaBHYIO
MBICIIb.

[MpakTuyeckre 3aHATHS OICHUBAIOTCSA IO CaMOCTOSITCIBHOCTH BBINIOJHECHHUS PabOTHI,
IPaMOTHOCTH B 0()OPMIICHHH, IIPABUIILHOCTH BBITOJTHEHUS.

CamocrosTenbHas paboTa OIICHUBACTCS [0 KAa4yeCTBY M KOJHUYECTBY BBIOJHEHHBIX
JOMAIITHUX paboT, TPAMOTHOCTH B 0(pOPMJICHHH, PABHILHOCTH BBIIIOJIHEHHS.

[TpomexyTouHas aTTecTalys IPOBOIUTCS B (hopMe 3adera.

Kpurepun OIeHKHM 3adyeta B TECTOBOM  (opMe: KOJIMYECTBO OauloB WM
yIOBJICTBOPUTEIBHO, XOPOIIO, OTIMYHO. J[JIs1 MTOTydeHUs] COOTBETCTBYIOIICH OIICHKH Ha 3a4eTe C
OIICHKOH MO0 KYpCy HCIIOJb3YETCsSl HAKOMHUTEIbHAs CHCTeMa OalUIbHO-PEHTHHIOBOW pPabOTHI
CTyeHTOB. MTOroBasi OleHKa CKIIJBIBACTCS M3 CyMMblI OA/UIOB WIJIM OIEHOK, IMOJIYUYECHHBIX IO
BCEM pa3jieliaM Kypca i CyMMbI 0aJlTOB MOJIYYEHHOHN Ha 3a4eTe.

Kpurepuu OleHKH ypOBHS 3HAHHH CTYJACHTOB C HCIIOJIb30BAHHWEM TECTa Ha 3a4eTe IO
y9eOHOW TUCITUTUINHE

Omnenka XapakTepUCTUKH OTBETA CTYICHTA
OtnnuHO 86-100 % mpaBUIBLHBIX OTBETOB
Xoporo 71-85 %
Y 10BIETBOPUTEIILHO 51- 70%
HeynosnerBopurenbHO Menee 51 %

OneHka «3aYT€HO»  COOTBETCTBYET  KPUTEPUAM  OLIEHOK OT  «OTIMYHO»  JIO
«yJIOBJIETBOPUTEIBHOY.

OneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYJOBIETBOPUTEIBHOY.

KonnuecTBo 6amioB M OlieHKa HEYAOBJIETBOPUTENHHO, YAOBIETBOPUTEIHHO, XOPOLIO,
OTJIMYHO ONPEIEIIAIOTCS IPOrPAMMHBIMHU CPEICTBAMU 10 KOJIMYECTBY NIPaBUIIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BHIOPAHHBIX BOIIPOCOB.

Kpurepun orieHuBaHUs KOMIIETEHIIUH CIIEAYIOLIHE:

1. bonee 85 % oTBETOB MMEIOT MOJHBIE pelieHus (C MpaBUIBHBIM OTBeTOM). MX
coJiepKaHue CBUAETENbCTBYET 00 YBEPEHHBIX 3HAHUAX OOYUaIOIIErocs U O €ro YMEHHM pellaTh
npodeccuoHanbHbIe 3a/1a4M, OLIEHUBAETCs B 5 0aioB (OTJIIMYHO);

2. bonee 75 % OTBETOB MMEIOT IMOJIHBIE pelIeHHs (C MpaBHIBHBIM OTBETOM). Mx
coJiep’KaHue CBUAETEIBCTBYET O JOCTATOYHBIX 3HAHUSAX O0YYaroIlerocs U ero yMEHUU pelaTh
npodeccuoHaIbHbIe 33/1a41 — 4 Oania (XopoIo);

3. He menee 50 % oTBeTOB MMEIOT MOJHBIE peLIeHUs (C MpaBUIbHBIM O0TBEeTOM) MX
COJIepKaHUE CBHJIETENBCTBYET 00 YAOBJIETBOPUTENBHBIX 3HAHUSAX OOYYaIOLIerocs M O €ro
OTpaHMYEHHOM YMEHUH pellaTh NpogecCHOHaNIbHbIE 3a/1a4l, COOTBETCTBYIOIINE €ro Oyayiien
KBaJMpUKaMK — 3 Gaia (yI0BIETBOPUTEIHHO);

4, Menee 50 % OTBETOB UMEIOT pELIEHUS C MPaBUIbHBIM OTBETOM. VX comepxaHue
CBHJIETENILCTBYET O CJIA0bIX 3HaHMAX OOydYaroIlerocss W €ro HEyMeHUH pelarh
npodecCuoHaIbHBIC 3a/1a4l — 2 Oayuia (HeyI0BIECTBOPUTEIBHO).
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