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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, nmpotoxon Ne 5 —

3aB. kadeapoii — N.A. I'puiun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
IIpencenarens %\\ N.A. ITeiTanes

Pabouas mporpamma cocraBieHa:
- ///"

npodeccop kapenpst [ MIunOIIN, noKT. TeXH. HAyK O.E. 'opnosa

Penensenrt:
Benyumi cienuanuct OO0 «YpalxumMcepBUC», KaH I TEXH. HAYK

/%/,,;7‘ .
/ B.III. I'angmoB



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, o0cykaeHa u ogoopena s peanusaruu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enssMu OCBOCHUS TUCHUILTMHBI «BcrioMorareabHbIe MPOIECChD) SABISETCS: Pa3BUTHE Y
CTYJICHTOB JINYHOCTHBIX Ka4eCTB, a Takxke (popmupoBaHue MPo(hecCHOHATBLHBIX KOMIIETEHIIUHN B
cootBetcTBUU ¢ TpeboBanusMu ®I'OC BO no cniennansaocTu 21.05.04 IN'opHoe neno.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucnuiuinHa BcermoMorartenbHbie  MPOLECCHl BXOMUT B 4YacTh y4eOHOrO IUIaHA
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

du3nuecKue METOIbI U3YUEHHS MOJIE3HBIX UCKOMIAEMBIX

OO6orarieHue MoJIe3HbIX UCKOTIAeMBIX

Xumus

I'eonorus

Xumust (I0TOPEareHToB

JlpoOiieHue, N3MeNbYCHNUE U TPOXOUCHHUE

OCHOBBI HayYHBIX UCCIICIOBAHHIA

3HaHus (YMCHUs, BJIAJICHUs), TIOJYYCHHBIC MTPH M3YYCHUHU JTAHHOW TUCHHUIUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[ToaroroBka k cade u cada rocyapCTBEHHOTO dK3aMeHA

[IpoekTupoBaHue 000raTUTENBHBIX (GaOdpUK

BHyTpudaOpuuHblii TPaHCIIOPT U COOPYIKEHHUSI

UccnenoBanue pyn Ha 000raTUMOCTh

WHHOBAIMOHHBIE TPOCKTHBIC PEIICHHS

OCHOBBI METAJUTYPTUH U OKYCKOBaHUE

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate oOCBOEHHS AUCHUILIMHBI (Monyis) «BcmomorarenbHble NPOLIECCH»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[IK-3 CrnocoOGeH OCYIIECTBIATh TEXHHUYECKOE PYKOBOJCTBO paboTaMH IO OOOTaIICHUIO
MOJIC3HBIX MCKOIMAEMBIX W IMOATIOTOBKE CBIPbSA K O6OFaHICHI/IIO, BI)I6I/IpaTI) TEXHOJIOTHUIO
o0oraIeHus ¥ pacCUuThIBATh HEOOXOIMMBbIE TEXHOJIOTHYECKHIE MTapaMeTPhl

[1K-3.1 Onpenensier OpraHu3allMOHHBIE M TEXHUYECKHE MEpPHI IO BBINOJIHEHHIO
IIPOM3BOJACTBEHHBIX  3aJaHUM B OTHEICHUAX  BCIIOMOTATEIbHBIX,
IOITOTOBUTENBHBIX M OCHOBHBIX OIEpalyii 10 nepepadoTKe ChIpbs

[1K-3.2 Kontpomupyer BeaeHue mporiecca mepepaboTKH CBHIPbS, OPTraHU3yeT
O6e3omacHyro  paboTy  mepcoHana  oOoraTMTeNbHbIX  (abpuK U
JIpOOMIIBHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMHU3UpyeT pekUMbI paboThl 000PYI0BaHUS, UCTIOIB3YS TEOPETUUECKHE
OCHOBBI METOJIOB 000TallIeHH s TIOJIE3HBIX HCKONAeMbIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 141,3 aka. 4acosB:
— aynuropHas — 135 akaz. 4acos;

— BHeayiuTopHas — 6,3 akaJl. 4acoB;

— caMOoCTOsITeIbHAs paboTa — 3 aKa/I. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - KypcoBas paboTa, IK3aMeH

AynutopHast g
o | KoHTaKTHAA pabora E 3 ®dopma TeKyILero
=
5 B aKa/l. yacax 2] Bu KOHTPOJIS
Pasien/ Tema g (5 aran, wacax) = é CaMOCTOH’feJ'ILHOfI ¥ Kon
= ) YCIIEBa€MOCTHU U
JUCLIATUINHBI 5 S . | KoMnereHuuU
@) 0 & paboTsl MIPOMEXKYTOYHOM
na6. | npakr. | € &
Tex. . 128 aTTecTaluu
3aH. 3aH. U &
1. OO6e3BoxuMBaHHE NPOIYKTOB
o0orameHus
1.1 3nauenwe BoOABI U
— s CaMocCTOITEIBLHOE
yx u3y4yeHue yueOHoi
TEXHOJIOTHYECKHX N .
1 HayYHOU VYcTHBIi ompoc.
nporeccax oOorameHus, B
OCYILECTBICHUHI JATCPATYPHL. 3amra I1K-3.1
Y Pemenwne 1mabopaToOpHBIX )
TpaHCIIOPTa  MaTEepPHAJIOB, 4 2 I1K-3.2,
o JOMAIIIHUX 3a/1a4 pabor.
obecriedeHne KOM(pOPTHOI [K-3.3
o TeMe IpoBepka perreHns
cpempl IS TPYISILIUXCS.
«Ilokazarenu JIOMAIHUX 3a/1a4
Knaccugukanus
BJIarocoIep KaHus
BCIIOMOTaTENbHBIX N
MPOLIECCOB )
CamocTosiTenbHOe
H3yuYeHHEe y4eOHOU
U Hay4yHOH VYerHslii onpoc.
JATEPaTypPHL. 3amuTa K-3.1
1.2 BraroyaepxuBaromast 4 2 Pemenue 71a00paTOPHBIX K 3'2'
CIIOCOOHOCTH MaTepHaIOB JIOMAIITHUX 33724 pabor. K 3' 3'
0 TeEMe IIposepka pemenus '
8 «Ilokazarenu JIOMAITHUX 3a/1a4
BJIATOCOJIEPKAHUS
».
CamocTosiTensHOe
M3ydeHHE yueOHoi YcTHBI onpoc
U Hay4yHOU ’ MK-3.1,
3amura
1.3 [IpenupoBanue 4 4 JUTEPaTyPBI. 1A6ODATODHELX I1K-3.2,
TToaroroska patop I1K-3.3
pabot
nabopaTopHOMY
3aHATHIO.
CamocTosiTensHOe
M3ydeHHE yueOHoi VYcerHbI onpoc
Y Hay4HOU ’ I1K-3.1,
3amura
1.4 Crymenue 6 6 JUTEPaTypHL. HAGOPATODHBIX IK-3.2,
ITonroroka pa60$ I1K-3.3
nabopaTopHOMY P
3aHATHIO.




CamocrosiTenbHOE
H3yueHHe yueOHon

VYcTHbIi ompoc.

CCTH».

Y Hay4HOU I1K-3.1,
3amura
1.5 ®unbTpoBanue 5 8 JUTEPATYPHI. IK-3.2,
nabopaTopHBIX
IonroroBka IK-3.3
pabot
nabopaTopHOMY
3aHATHIO.
CamocrosTenpHOe
n3ydeHue yuyeOHou .
v yHer VYcTHbIi ompoc.
Y HAYYHOU Samuta I1K-3.1,
1.6 Cymika 4 4 JIUTEpPaTypBhL. HA60DATODHEIX I1K-3.2,
IoaroroBka paTop IK-3.3
pabot
1a60paTOpHOMY
3aHSTHIO.
[Moaroroska k BricTynnenne Ha
CEMHUHApPCKOMY CEMHHApPCKOM
1.7 TexHonornueckue 2 sauaTuio Ne 1. 3aHaTuu Nel. I1K-3.1,
CXeMBbI 00E3BOKUBAHUS [loaroTtoBka Kk Brinonnenune [K-3.2
KOHTPOJIBHON KOHTPOJIBHON
pabore. paboTHI.
HWroro no pazneny 29 22
2. Ob6ecnbuinBaHue
TIBUICYIIABINBAHUC
CamocrosTenpHOe N
.| VYcruslii onpoc.
u3ydeHue yueOHon
¥ HAyIHON 3amura
2.1 OOecnbluBaHue 71a00paTOPHBIX MK-3.1,
2 4 JIUTEPATYPBHI.
MPOAYKTOB 00OTaIeHHUS pabor. [K-3.2
[Tonroroska
Pemrenue
1a00paTOpHOMY
JIOMAIIHUX 3a7a4.
3aHSATHIO.
CamocrosTenpHOE .
- | VYcrasli ompoc.
u3ydyeHue yueOHoui
N 3amura
2.2 OO6mue cBegeHus O ¥ HAYYHOU
1abopaToOpHBIX IK-3.1,
MbLICYIaBIMBAHUN Ha 2 4 JIUTEePaTyphl.
pabor. [K-3.2
oboraTutenbHBIX (Gadbpukax IMoaroToBka k
Pemenne
1a00paTOpHOMY
JIOMAIIHUX 3a7a4.
3aHSTHIO.
[ToaroroBka k Brictynienue Ha
2.3 Meronas! A yh I1K-3.1,
8 6 CEMUHAPCKOMY CEMUHAPCKOM
MBIICYJIABITMBAHHS I1K-3.2
3aaaThio Ne 2. 3aaaTAN Ne2.
Hroro no pazneny 12 14
3. BomoBo3aymrHoe XO3SIHCTBO
oboraruTesbHbIX (habpHK
CamocrosTenpHOE
U3y4YeHHue yueOHOM N
v yaet YcTHBI onpoc.
31 OO6mue BOIIPOCHI ¥ HAyIHOU
3amura I1K-3.1,
BOJOCHA0XKEHUS 4 6 JUTEpPaTyphL.
11ab0paToOpHBIX I1K-3.2
oboraruTenbHbIX (habpHK [MoaroroBka k aGoT
nabopaTopHOMY P ’
3aHATHIO.
Pewenne
JIOMAIITHUX 3a7a4 [K-3.1
3.2 Hacocel W HacocHbIe IpoBepka perieHus '
P 2 6 o teme «Pacuer }I%Maf;m/lz saxay I1K-3.2,
BOJIONIPOBOIHOM ’ IK-3.3




CamocrosiTenbHOE
H3yueHHe yueOHon

VYcTHbIi ompoc.

3.3  O6mme  BOIPOCH U HayYHOH E— IK-3.1
BO3/1yXOCHAOXKECHHUS 4 6 2 JUTEPATYPHI. HA6ODATODHEIX K 3' 2‘
o0oraTuTeNnbHbIX Gadbpux Ioaroroska pa60 Tp )
nabopaTopHOMY p ’
3aHSTHIO.
HUroro no pasaeny 10 18 4
4. XBOCTOBOE XO035HCTBO
oboratuTesbHbIX (haObpHK
CamocrosTensHOe
H3yueHHe yuyeOHOU
¥ HAyIHOH
JIATEPaTyphIL. .
patyp VYcTHbIi ompoc.
[lonroroska Samura
4.1 OOmwme cBegeHUs O nabopatoproy Ta00paTOPHBIX MK-3.1,
) 5 2 1 3aHATHIO. Pemenue patop I1K-3.2,
KaHaJIM3aI1N paoor.
JIOMAUIHKX 337184 | o [K-3.3
pOBepKa pereHust
o Teme «Pacuer
JIOMaIIHUX 3aj]a4
XBOCTOBOTO
XO3sHiCTBa
oboraTuTeNbHON
(habpuxu».
8
[Noaroroska k
nabopaTopHOMY
3aHATHIO. PemeHue
AOMAIIHUX 321249 YceTHBII onpoc
o Teme «Pacuer 3aH.[I/ITap ’
4.2 T'uppaBnmueckuit TUAPABINYECKOTO HA60DATODHBIX I1K-3.1,
TPAHCIOPT MPONYKTOB 4 4 TPAHCIIOPTa». pa60Tp MK-3.2,
oborareHus IMoaroroBka p : I1K-3.3
SK3AMCHY: IIpoBepka pemeHus
Y | nomammux sagau
H3yUYeHHEe y4eOHOU
JIUTEPATypHI,
KOHCIIEKTOB
JIEKIUH.
HWroro no pazneny 9 6 1
Hroro 3a cemectp 60 60 15 9K3aMEH,Kp
KypcoBas pabdora,
Hroro no aucnumninuae 60 60 15 P P

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenonaBanus JUCHUILIMHBI «BcrioMorarenbHble MPOLECCh) TPUMEHSIOTCS
TpaAULMOHHAS U UHTEPAKTUBHAS TEXHOJIOTUU.

YCcBOCHME NHUCLUIUIMHBI JOCTUTAcTCs B XOJE€ ayIWTOPHBIX 3aHATHUI W BBIIOJHEHUS
CTYACHTAMH pa3JIMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JleKmMM TPOXOIAT Kak B
TPaJULMOHHON (opMme «iekuusi-uHpopManus», Tak U B (opMe <«JICKIUSA-TUCKYCCHS» U
«CEeMMHAp-IUCKYCCHUS» C LEJIBI0 KOJUIEKTUBHOIO OOCYXJEHHs BOIpoca, Impoliemsl (3apaHee
BBIHECEHHBIX  IperojaBarelieM Ha  OOCYKIEHHE) U MEXIPYNIOBOIO  JMaJora.
«JIlexuusi-qucKyccus» TakK TMPOXOAUT B (OpME HAYYHO-TIPAKTHUECKOTO 3aHATHS C 3apaHee
IIOCTaBJIEHHON MPOOJIEMaTUKON U CUCTEMOM TOKJIAJI0B CTYIEHTOB JUIUTEIBHOCTBIO 5-10 MUHYT, a
B KOHIIE JICKIIMH TPEnoJaBareilb MOJBOIUT UTOTH CAMOCTOSTENLHOW pabOThl M BBICTYIUICHUH
CTYACHTOB, JONOJHSET WIN YTOYHSET INPEACTAaBICHHYI0 HHpopManuio U GOpMyIUpyeT
OCHOBHBIE BBIBOJIBI.

[Ipu npoBeieHNH JIEKLIMOHHBIX 3aHATUH HCHOJB3YIOTCS: METOJL KOHTEKCTHOI'O 00yueHus,
KOTOPBIN ITO3BOJISIET YCBOUTh MaTEPHUAIl IIyTEM BBISIBICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM
U €ro MpUMEHEHUEM, METO]l MEXIUCIUIUIMHAPHOTO O0Y4YeHHUs Ul UCHOJIb30BAHUS 3HAHUHN M3
pasHBIX 00JacTed, WX TPYNIUPOBKH M KOHIEHTPAIMA B KOHTEKCTE KOHKPETHOW peuIaeMoi
3ajjauy, ydyeOHas AMCKYCCHsI KaK METOJl MHTEPAKTHMBHOI'O OOYy4eHHUs IO OOCYXIEHUIO UTOTOB
BBIIIOJIHEHM S PACUETHBIX 3aIaHUM U AaHAJIN3Y KOHKPETHBIX IIPOU3BOICTBEHHBIX CUTYaLlUH.

JIeKIMOHHBIN MaTepHual yriyoJasercs Npu caMOCTOATEIbHOM M3Yy4eHMH MaTepualia Io
TEMaM Kypca, 3aKpeIUIseTCs P PEILIEHUH JOMAIIHKUX 33124 U IIPY [TOATOTOBKE BBICTYIUICHUN Ha
CEeMMHAPCKUX 3aHATUAX, TJIe pa30MparoTCcsi KOHKPETHbIE IPOEKTHO-KOMIIOHOBOYHBIE PEILICHHSI Ha
npuMepe JCHCTBYIOIUX NPEINPUSTUNA, MPU BBINOJIHEHUHM M 3aIIUTE JJAOOPATOPHBIX PpadoT.
Hcnonb3yroTcss  WUIIOCTpAaTUBHBIE  BUaeomarepuansl  (BuaeopmibMbl,  ¢dororpaduu,
ayJIM03aliCH, KOMIIBIOTEPHBIE TPE3ECHTALINH).

B xauecTBe OLICHOYHBIX CPEICTB Ha MPOTSKEHUU U3YUYECHUS JUCLUIIIIUHBI UCIIOJIb3YFOTC:
YCTHBIM OIIPOC, TECTUPOBAHME, BBICTYIUICHME HAa CEMMHAPCKUX 3aHATUAX, MPOBEpPKA pPEUICHUS
JIOMAIIHUX 33]1a4.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOoJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBITOJIHSIOTCS TPYIIIOBBIE WIIM MHIMBUyalbHbIE 3aJaHUsI IO IPOiAeHHOM TeMe. JlabopaTopHbIit
NPAaKTUKYM BBIIOJHIAETCA C ILEJIbl0 NPUOOpETEeHHs] MPaKTHYECKUX HABBIKOB MO H3YYEHUIO
IPOLECCOB 00€3BOXKMBAHUS U YCTAHOBJIEHHMIO BIUSHUS OCHOBHBIX IMapaMETPOB Ha IMOKa3aTesu
00€3BOXKHMBaHUS, peryaupoBke obopyznoBanus. Ilpu mnpoBeneHun aabopaTOpHBIX padoOT
CTYJEHTBI JIOJKHBI Hay4UThCsl paboTaTh Ha J1a0OpaTOpHOM 00OpPYAOBaHUHU, YMETh IMPABHIBHO
OpraHU30BBIBATH DKCIEPUMEHT, $SCHO M TOYHO OIIMCHIBATH IIPOBEIEHHBIE ONBITHL. IIpu
IIPOBEJCHUH J1a0OPAaTOPHBIX 3aHATUNA HMCIOJB3YETCS METOJ KOHTEKCTHOIO OOY4EHHsI, KOTOPbII
MO3BOJISAET YCBOUTH MaTepHall IIyTEM BBIABICHUS CBS3€M MEXIY KOHKPETHBIM 3HAHHUEM U €T0
IIPUMEHEHUEM.

CamocrodaTenbHas paboTa CTYJICHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSATEIbHOM
npopaboTKe TeM, B MPOLIECCE BBHIMOJHEHUS MHAUBUYAJIbHBIX JOMAIIHUX 3aJaHH, B Ipolecce
BBITOJIHEHHS] KyPCOBOM pabOThI U MPH MOATOTOBKE K MPOMEXKYTOUHOM aTTecTanuu. Pe3ynbraTsl
YCBOEHMSI MaTepHajia IpoBEPsIOTCS B pOpME SK3aMEHa.

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.



8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. I'opnoBa, O. E. OO06e3BoxuBaHHE TMPOAYKTOB OOOTaIeHUsT M O00OpPOTHOE
BOIocHA0KeHue oboraTuTeNnbHbIX Gadpuk : yuednoe nocodue / O. E. 'opnosa, H. H. Opexoga.
— Bonorga: Unadpa-Umkenepus, 2022. — 236 ¢. — ISBN 978-5-9729-0895-0. — Tekcr:
DIIEKTPOHHBIN // Jlanb: AIIEKTPOHHO-OUOTHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/281351

2. O6e3BOKMBaHKE MPOTYKTOB 00OTAIIEHHUS MTOJIE3HBIX HCKOMAEMBIX : yueOHoe mocobue /
B. I'. Haymenko, B. I'. Camoiinmuk, H. A. 3BsarunueBa, E. M. Hasumko. — Bosnoraa:
Nndpa-Umxenepus, 2023. — 152 ¢. — ISBN 978-5-9729-1129-5. — TekcT : 37eKTpOHHBIH //
Jlansb : anekTpoHHO-O0nOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/346745
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTieueHNe JUCIUTUINHBI BKITFOUAET:

Tun u Ha3Banue aynutopuu OCHAICHNE ayTUTOPUA

JlekuvoHHas ayautopuss MynbTUMEIUIHbBIE CpEICTBa XpaHEHUs, Nepeaayd u
IpeJICTaBIeHNUs HHPOpMaAUU

JIabopaTopusi BcriomoraTenbHbIX mporecco (aya. 10) 1. JlaboparopHasi ycTaHOBKA JUIst
U3yUeHUSI KHHETHKH CTYIICHHSL.

2. JlabopaTopHas BakyyM-()UIbTpOBaIbHAS YCTAHOBKA C IOBOPOTHOW BOPOHKOIA.

3. JlaGopaTtopHass BakyyM-(GWJIBTPOBAIbHAs YCTaHOBKA IS ONPEACICHUsS KOHCTAHT
(GMIbTpOBAHMUS.

4. JlabopaTopHas ycTaHOBKa 0apabaHHOTO BaKyyM-(pribTpa.

5. Bechl TexHuueckue.

KommerotepHsiii kinacc [lepconanbubie kKommbroTepsl ¢ makerom MS Office, ¢ Bbixoz0M B
WHTepHeT M € JOCTYyIIOM B DJIEKTPOHHYIO HH(DOPMAIIMOHHO-00PAa30BaTENbHYIO CPEdy
YHHUBEPCHTETA

AyIuTOpHH AJISi CAMOCTOSATENBHOM PadOThl: KOMITBIOTEPHBIE KJIACChI; YNTAIbHBIE 3aJIbI
oubmuoreku IlepconanpHbie KommboTephl ¢ makeroMm MS Office, Beixogom B MHTepHeT 1 ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA

[Tomemenne st XpaHeHHs W MPOPHIAKTHYECKOTO OOCITYXKHUBaHHsS  y4eOHOTO
obopynoBanust CTeiaxu A XpaHeHUsT y4eOHO-HAMIAJHBIX TTOCOOUI U yueOHO-METOqMYECKON
JOKYMEHTAIUH.
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ITpunoxxenue 1
6. YueOHO-MeTOANYeCKHEe 00ecTieYeHNe CAMOCTOSITeIbHOI padoThl CTYIeHTOB

[Io mucuuiummHe «BcernoMoraTenbHble IPOLIECCH» IMPEIYCMOTPEHA ayAUTOpHas U
BHEAyIUTOPHAsI CAMOCTOSTEIbHAs paboTa 00yJaromuxcsl.

Bneaynuropnas camoctosTenbHas padoTa CTYJACHTOB OCYIIECTBIISIETCS B BUJIE ITOJITOTOBKU
K J1a00paTOPHBIM, KOHTPOJIIEHBIM paboTaM, CEMHHAPCKUM 3aHATHSAM, IPU PEIICHUN IOMAITHUX
3ajad.

Busbl camocTosTensHOM paboThl (00BEM YacoB, OTBOAMMBIX Ha CAMOCTOSATEIIFHYIO PaOOTy
1o yueOHOMY Iu1aHy — 54,5 4acoB):

1. CamocTosATenbHOE U3YUCHUE YICOHOM TUTEepaTyphI — 16,5 yacoB
2. IloaroTroBka K 1a00OpaTOPHBIM 3aHATHIM — 10 gacoB
3. [loaroroBka Kk CEMUHAPCKUM 3aHATHIM — 8 yacoB
4IToaroroBka K KOHTPOJIbHOM paboTe —4 yaca

5. Pemienye noMamrHux 3amay — 16 yacoB

Ilepeuenv mem 0na noozomoeku Kk cemunapckomy 3auamuro Nel «Texunonozuueckue
cxemul 00€360HCUCAHUA):

1. Cxembl 00e3BOKMBAaHUS MPOJYKTOB OOOramieHuss Ha MarHUTOOOOIaTUTENIbHBIX
dabpukax.
Cxembl 00€3BOKMBaHUS IPOAYKTOB 000TrallleHUs] Ha TPaBUTALIMOHHBIX (adpHukax
Cxembl 00€3BOKMBAHHS IPOAYKTOB 00OTaIeHus Ha (IOTalMOHHBIX (habprKax
KommonoBka 000pynoBanust 00€3BOKHUBAIOIINX YCTAaHOBOK.
CrymieHue u CKJIaupoBaHUE CrYIIEHHBIX XBOCTOB.

arwnN

Ilepeuenv mem 013 no02omoeku K cemuHnapckomy sanamuiro Ne2 «Obdecnviiusanue u
nolaeynasaueanue Ha 0602amumenbHbvIX QadpuKax»:
1. Koncrpykuuun obecnbpliuBaTeNen.
Ob6ecnbuiBaHie aCOECTOBBIX KOHIIEHTPATOB KaK METO/I MOBBIIICHHS UX Ka4eCTBa.
KoHCTpyKIIMU IUKIIOHOB M OaTapeHbIX IIUKJIOHOB JIJISI ITBUICYIaBINBAHMSL.
KoHCTpyKIIMU MOKPBIX MBLUICYTOBUTENEH
bapOoTaxxHble ¥ IEHHBIE MTBUICYITOBUTEIH.
KoHcTpykinu TkaHeBbIX GUIBTPOB AJIS MbLICYTaBIUBAHHUS.
KoHCTpyKITNY 3epHUCTHIX 1 KOMOMHUPOBAHHBIX (DHITBTPOB.
KoHcTpyKinu 3meKTpoQuiIbTpoB.
CxeMpbl TIbIICYNIABIMBAHUS Ha 000TaTUTENBHBIX (haOpUKax.
1O Bopb6a ¢ nbuIbio Ha 000raTUTENBHBIX (adpuKax.

©CoNoORWN

BapuaHTbl KOHTpPOJBLHOH padorel mo pasgeay «O0e3BokMBaHHE TMPOAYKTOB
odoraieHus»
Bapuanr 1
1. Ilepeuncnurte BBl BIAard U YKaKUTE MOPSAIOK HACBHIIMIEHUS BJIarod abCOJIIOTHO CyXOTo
MaTepuaia.
2. PackpoiiTe BiIusiHEE KPYITHOCTH M (DOPMBI YaCTHII Ha BJIAroyAepPKUBAIOIIYIO CIIOCOOHOCTH
HPOAYKTOB 00OTaIIEeHusI.
3. Omummmre nporecc 00e3BOXKHMBaHWS B OyHKepax. YKaxuTe 007acTh NPHUMEHEHHUS
npolecca; Kakas Biara yajasieTcsl U3 MaTepuaa.
4. llpuBenuTe KOHCTPYKIMIO M MNPUHOMI pabOThl JAMCKOBOTO  BaKyyM-(QHIbTpa.
[lepeuncnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIMH.
5.
Bapuanr 2
1. JlaiiTe XapakTEepUCTUKY KalWJUIIpHOU Biard. Ha kakue BUABI OHA MOIpa3aesieTcs?



2. PackpoiiTe BIHMSHHME TOPUCTOCTH W CTPYKTYpPhl OCaJKa Ha BIATOYAEP>KUBAIOIIYIO

CITOCOOHOCTH MIPOTYKTOB 00OTAIICHHUS.

3. Omummure mnpouecc 00E3BOKMBAHUS HA JPEHAKHBIX CKIagax. YKaKXUTe 001acTh

IIPUMCEHCHUA MPOLECCA, KaKasd BJiara yaaJIsA€TCsd U3 MaTcpuala.

4. TlpuBenuTe KOHCTPYKLUHUIO W MPUHIUN paboThl OapabanHoi cymmiku. [lepeuncnute

JOCTOMHCTBA U HEAOCTAaTKU KOHCTPYKIHH.

Bapuant 3

1. JlaiiTe XapakTEepUCTHKY aJcopOrpoBaHHON Biaru. Ha kakue BHIbI OHA MOapa3AeiseTcs ?
2. PackpoiiTe BiusHUE (PUINKO-XHMMHYECKOTO COCTOSIHHS TOBEPXHOCTH TBEPJAOrO0 Ha

BJIAroyACpKUBarOomyro CIOCOOHOCTD IIPOAYKTOB O6OFaIHeHI/I${.

3. Onummure nporecc 00e3BOKUBAHUS Ha TPOXOTaX. YKaKUTE 00JIACTh MPUMEHEHUS IIPOoIiecca;
KaKas BJjlara yJajsieTcsl U3 Marepuasia.
6. IlpuBenuTe KOHCTPYKIHMIO M MPUHIMI PaOOTHI PagHaIbHOTO CIYCTUTEINS C LIEHTPAIbHBIM
npuBoAoM. [lepeuniciure TOCTOMHCTBA U HENOCTATKA KOHCTPYKLUU.
Bapuant 4
JlaiiTe XapaKTEpUCTUKY TUTPOCKONIMYECKOMN BIaru. Y KaKUTe MOPAIOK YIAJICHUS BIark U3
00BOJHEHHBIX MPOYKTOB 00OTaleHus] MProOE3BOKUBAHUU.
PackpoiiTe BausiHEE KPYITHOCTH M (DOPMBI YaCTHII Ha BJIAroyAep:KUBAIOIIYIO CIIOCOOHOCTD
MPOJYKTOB 00OTaIEHUSI.
Onummre nporecc 00€3BOXKMBAaHUS B KOBILIOBBIX 3J€BaTopax. YKaxkuTe 00J1acTh
MIPUMEHEHUS Mpoliecca; Kakas Biara yaajasercs U3 MmaTepuaia.
[lpuBeauTe KOHCTPYKIMIO M NPUHIHUI PAOOTHI TOPU3OHTAIBHOTO (QHIBTpP-TIpecca.
[lepeuncinrre JOCTOMHCTBA U HETOCTATKA KOHCTPYKIUU.
Tectsl Kk pa3neny Kypca «Q0e3BoKUBaAHNE POAYKTOB 000raleHns»
Bapuant Ne 1
1.OT d4ero 3aBHUCUT BBIOOpD 00OpYIOBaHMS M CXeMbl OO0E3BOKMBAHMS IPOIYKTa
oOoramenusa?

1.0t xpynHOCTH NPOIyKTa

2.0T cMauMBaEMOCTH ITOBEPXHOCTH

3.0T IIIOTHOCTH MPOAYKTA

4.0T NOpUCTOCTH MPOJYKTA.

2.KakuMu cuitaMu yaep;KuBaeTcsl KallujuIIpHas Biara B MUKpPO- M MakpOKanusuisapax?
1.MonekynsIpHbIMU CHUJIaMH CLETIIICHUS] MKy MOJIEKYJIaMU TBEP/IOTO U BOJIBI.

2.Cunamu aacopOLuu.

3.O1eKTpoCcTaTUYECKUMHU CUJIaMH OTTAJIKUBaHUS OJHOMMEHHBIX 3apsi/I0B.

4.CunaMy OBEPXHOCTHOTO HATSKEHUSI BOTHYTBIX BOJHBIX MEHMCKOB B KallWJLJISApaXx.
3.Kakoe BiusiHHE OKa3bIBa€T CMAuMBAEMOCTh MOBEPXHOCTH TBEPAOH (ha3bl Ha KOHEUHYIO

BJIA)KHOCTb HpO,[[yKTa?

1.He oxa3bIBaeT BIHSHUS.

2.Yem Oomnbliie 0,7eM MEHbIIE BIAXKHOCTD MTPOAYKTA.
3.YeMm Oombiie 0,TeM BbIIIE BIAKHOCTh IPOAYKTA.

4 Yewm menbIe 0,TeM MEHBIIIE BIAXKHOCTD.

4. O6nacTb MPUMEHEHHS KOBIIOBBIX 3J€BATOPOB?
1./1ns 06e3B0kMBaHUA (DIOTAMOHHBIX KOHIIEHTPATOB.
2. 1511 00e3BOKMBAHMS MAarHETUTOBBIX KOHIIEHTPATOB.
3. 51s 00e3BOKMBaHNS MapraHIEBbIX KOHIEHTPATOB MPOIYKTOB 00OTallleHus yIie.
4.]1ns 00€3B0’KMBAHUS YTOJIbHBIX IITAMOB.

5.B crycTuTensix B 30He C:KaTHs OCajiKa HaOII0JaeTCs:
1 .M30n1poBaHHOE JBUKEHNE TBEPABIX YaCTHUIL B BOJIE.
2.CTecHEeHHOE ITaJIcHUE YaCTUIL.



3. JIBM>KEeHHE KUIKOCTH BBEPX 110 KaHAJIaM B OCAJKE MOJ JAaBJIECHUEM HaXOMSIIErocs BbIIIE
MaTepuania.

4.CommkeHne CKOpOCTel MaJjeHust KPYIMHBIX M MEJIKHX YaCTHIl U OCAKICHHUE MX CIIOEM.

6.B kakux equHUIAX U3MEPSETCS YACIbHAs IUIOIIAb CTYILCHHUS.

1.m2u/r.

2.M%/1.

3.m%/MPu.

4.1/m%.

7.Kak wu3meHsiercst &-MOTEHLMAN JBOWHOTO 3JIEKTPHYECKOTO CJ0s C J00aBICHHEM
3JEKTpOanTa?

1.CHuxkaeTcst 10 HYJIS.

2.YBenuuuBaeTcs.

3.CtaHOBHTCS paBHBIM HOJIHOMY (TEPMOAMHAMHYECKOMY) ITOTEHIHATTY.

4. He u3meHnsercs.

8. OrTinM4HuTeIbHOH OCOOCHHOCTBIO BBICOKOIIPOM3BOAUTEIBHBIX —cryctutened  supaflo
ABJIAETCS:

1.Hanmame rpeOkoBoii hepMBbl.

2.Hannuue KosbLEeBOro CIMBHOTO ej100a ¢ OTOOMHUKOM IEHBI.

3.Hanuuue wmexaHu3ma nogabeMa rpedkoBoi hepMbl.

4.Hanuuue 0>kxnKEHHOM 30HBI (MOCTEIH) U3 CPIIOKYITMPOBAHHBIX YACTHIL.

9.1y 9ero 100AaBIISAIOTCS PeareHThI-COOUPATENH B CTYIIAEMYIO TYJIbITy?

1.PearenTsl TUApOPOOU3UPYIOT TOBEPXHOCTD YACTHUL], CHU)KAIOT YCTOWYMBOCTh TUAPATHBIX
CJIOEB U CIIOCOOCTBYIOT CIIMIIAHUIO YACTHII.

2.CHWXAIOT IEKTPUYECKUH 3apsii HA IOBEPXHOCTH YaCTHII.

3.CBs3BIBAIOT MEXKAY COOO TOHKHE YaCTHUIIBI, 00pa3ysi MEXITY HUMH «MOCTUKI.

4.BpI3BIBAlOT pacmaj, arperaroB B BOJHOM CYCIIEH3WM Ha OTAEIbHBIE YACTHUIBI WIIU
MOJIEKYJIBI.

10./IBmxy1eit cuoi GUIbTPOBAHUS SIBIISETCS:

1.Cuna TsKecTH.

2.IlenTpoOexxHas cuia.

3.Pa3HocTh AaBneHui o 00euM CTOPOHAM OPUCTON MEPETOPOIKH.

4.Cuna KanWUISIPHOTO 1aBJICHUS.

11.KakoBo BIMsSIHME CKOPOCTH BpAaLICHHUs (QUIBTPYIOLIEH MOBEPXHOCTH HA IMOKA3aTEIH
¢buibTpoBaHUs?

1.IIpn yBenum4eHnH CKOPOCTH BpalICHUs BIAXKHOCTh OCAJKa YMEHBIIAETCS.

2Ilpm yBeIMYEHHMH CKOPOCTH BpallleHUs IPOU3BOJUTEIBHOCTb IO  TBEPAOMY
YBEJIMYUBAETCS.

3.IIpu yBennueHNHN CKOPOCTH BPALEHUSI TPOU3BOJUTEIBHOCTD 110 TBEPIOMY YMEHBIIAETCS.

41lpu yMeHbLIEHUU CKOPOCTH BpALICHUS MPOU3BOAMTEIHHOCTH IO TBEPAOMY
YBEJIMUYUBAETCS.

12.KakoBa fnoimkHa ObITh BBICOTa 0apOMETpUUECKON TpyObl AJl UCTEUEHHUS KUIAKOCTU U3
pecusepa?

1.He menee 5,5Mm.

2.He menee 10,5Mm.

3.He menee 15,5M.

4.Hemenee 20M.

13.065acTh MpUMEHEHUS Mpecc-PUILTPOB.

1.lnst 00e3B0OkHMBaHUS TPYOBIX, OBICTPOOCEAIOIINX CYCIIEH3HH CO CKOPOCTHIO OCAXKACHUS
yactuil boiree 18Mm/c.

2./11s1 KpYIHO3EpHUCTBIX CYCIEH3UN € KPYIHOCTHIO yacTull oT 2 A0 0,2MMm.

3.5 TpyIHOPUIBTPYEMBIX CHJIBHOPa30aBICHHBIX MYJIbII C KPYITHOCTBIO YaCTUI IO 1 MKM
U MEHEE.

4.JI51s TOHKO U3MENIbYEHHBIX MMPOAYKTOB KpYImHOCTBIO 30-100MKM.



14. Yro siBnsieTcst ABMXKYILEH CUIION Mporecca CymKu?
1. Pa3HOCTh AaBieHUIl C BHEIIHEW U BHYTPEHHEN CTOPOHBI MOPUCTON MEPETOPOJIKH.
2. Cuna TsDKeCTH Tejia B Cpejie.
3. llenTpoOesxHast cujia HHEPIUH.
4. Pa3HOCTb JJaJICHUI BOJASIHBIX MApOB Y MOBEPXHOCTH MaTepualia U B OKPY>Karollen cpee.
15.Kakum 00pa3oM  OCYIIECTBISIETCS  JIBIDKEHHWE areHra CyIIKM B Ta30BbIX
TpyOax-cymmikax?
1.3a cuer BeHTHIISITOpA-ABIMOCOCA.
2.3a cueT 1yThEBOrO BEHTUJISATOPA.
3.3a cuet TypOOBO3TYXOTyBKH.
4.3a cueT eHTPOOEIKHOTO HAcOca.
Bapuant Ne2
. Tepmuueckum 00€3BOKUBAHUEM SIBIISIETCS:
. Cryiuenue.
. penuposanue.
. ®unbTpOBaHHUE.
. Cymka.
. K MOKpBIM OTHOCSITCS IPOAYKTHI C COAECPKAHUEM BIIATH :
. He menee 40%.
. Ot 15 no 40%.
. Ot 5 1o 15%.
. He menee 5%.
. Kakas Bnara HauMmeHee IpOYHO yJI€P’KUBAETCS TOBEPXHOCTBIO TBEPAOIO Tesa?
. 'mrpockonunueckas.
. CB0OO1HAsI TpaBUTAI[MOHHAS.
. [IpouHocBsI3aHHas.
. Anresnonnas.
. CBOOO/1Has TpaBUTAIIMOHHAS BIlara:
. [lepemeriaeTcst MeXy YaCTUIIAMU TBEPOTO MO AEHCTBUEM CHIIBI TSKECTH.
. 3anoiHsAeT MUKPOKAMWIISIPBl BO BHYTPE3EPHOBBIX MOPAX YACTHUI U MAKPOKAUIIAPAX B
MEX3€PHOBBIX TPOCTPAHCTBAX.
3. Y nepxuBaeTcsi Ha HOBEPXHOCTH YACTULl MOJIEKYJISIPHBIMU CHUJIAMU TBEPAOE — KHUIKOE.
4. Ancopbupyercs Ha HOBEPXHOCTH TBEP/BIX YAaCTHUIl U3 BO3IyXa.
5. JIpeHupoBaHue — 3To Mporecc 00e3BOKUBAHMS, OCHOBAHHBIH:
1. Ha ecrectBeHHO# (DUIbTpaliuy KUAKOCTH Yepe3 CION MaTepualia 1noj ASHCTBUEM CHUJIBI
TAKECTH.
2. Ha ynanenue >XuIKOCTH U3 MaTepuasa Mo JeHCTBUEM IIEHTPOOCSKHON CHJTBI.
3. Ha ynanenue >KMAKOCTH U3 MaTepHalia Moja JEHCTBHEM pa3HOCTH JABJICHUN MO 00EHM
CTOPOHAM MOPUCTOM MEPETOPOIKH.
4. Ha ynaneHue XUJIKOCTA U3 MaTepHalia MOJl IEUCTBUEM PA3HOCTU JABJICHUI BOJSHBIX
MapoB y MOBEPXHOCTU MaTepuaja U B OKPYXKaroIIeM IPOCTPAHCTBE.
6. Kakoe BrnusiHue OKa3bIBAET KPYIMTHOCTH YACTHI] 00€3BOKHMBAEMOT'0 MaTepraia Ha BHICOTY
KaMmUIIPHOTO TIOTheMa KHUIKOCTH h B mtabene?
1. He oka3biBaeT BIMsIHUE.
2. YeM MeHbIIIe YaCTUIIBI MaTepualia, TeM Bbliie h.
3. UeM KpyIiHEee 4acTHIlbl, TEM BBIIIIE h.
4. Yem MenpUe YaCTHUIIBI, TEM HIDKE h.
7. B 4em 3akiro4aercs NpoLecc CryleHus?
1.B moBbIIIeHNH KOHIIEHTPAIIMK TBEPIOH (Da3hl B CTYIIEHHOM TMPOJYKTE IO CPABHEHHIO C
MCXOJIHOM CYCIIEH3UEN U MOJYYEHUU OTHOCUTEIHHO YUCTOIO CIUBA.
2.B pazaenenuu TBEpIOH M KUAKOU (a3 MyJIbITbl TOCPEICTBOM MTOPUCTON MTEPETOPOIKH.
3.B pa3neneHun KpynHbIX U MEJIKMX YacTULl B BOJAHOM cpene.
4.B nosiy4eHuH OCBETJIICHHOM BOJIbl C MUHUMAJIbHON KOHIIEHTpaMed TBEPAbIX YaCTHII.
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8. KakoBa mpuunHa (IOKyISIUH TBEPIBIX YACTUIL B IyJbIie?

1. CueneHue anoyiipHbIX KOHIIOB coOOMpaTeis, 3aKPEIIEHHOT0 Ha MOBEPXHOCTH YaCTHII.

2. CHM)KEHUE BEJIMYMHBI JJIEKTPOKMHETUUECKOT O IIOTEHIIAJIA IOBEPXHOCTH.

3. Cxarue muddysnoit yactu JIOC B pe3ynbTaTe Yero 4YacTHIBI COMMDKAIOTCS Ha
paccTOsHUM, KOTJa CUJIbl IPUTSIKEHUS 3HAUUTEIIbHBI.

4. CuenieHue 4acTHI] 3a CUET IEKTPUUECKHUX CHIL

9. J171s1 MOBBIIEHUS COAEPIKAHUS TBEPAOTO B CI'YIIIEHHOM MIPOAYKTE HEOOXOMMO:

1. VBenuunTh Maccy OTKaYuBAEMOr0 CTyIIEHHOTO MPOIyKTa.

2. YMEeHBpIINTh MAacCy OTKaYMBAEMOI'0 CI'YIIIEHHOI'O IPOAYKTA.

3.Pa30aBuTe NCXOMHOE IIUTAHUE CBEXKEI BOIOI.

4.Y nanuth 4acThb BOJbI U3 UCXOJHOTO MUTAHUS.

10. OTnuYuTensHOM 0COOEHHOCTHIO CIYIICHHSI B TOHKOM CIIO€ SIBJISIETCS:

1. YBennueHue ckopocTu OCaXACHHUSI TOHKUX YACTHII.

2. YBenuueHue IIoIaau OcaxaeHus 0e3 N3MEeHEHUs TadapuTOB anmapaToB.

3. YBenuueHue npou3BOAUTEILHOCTH CTYCTUTENS 10 UCXOAHOMY ITUTAHUIO.

4. YBenuueHue coJiep>KaHus TBEPIOTO B CTYIIEHHOM MPOIYKTE.

11. Kak ocymiecTBisieTcst mporecc GribTPOBaHUS B BaKyyM-QHIbTpax?

1. 3a cyeT ruAPOCTaTUYECKOTO JIABJICHHS CTOI0A )KUIKOCTH.

2. 3a cueT co3aHus Pa3psHKCHUS C BHYTPEHHEW CTOPOHBI (PMIIBTPYEMOH ITeperopOIKY.

3. 3a cyer mojauyu MynbIIbl O/ AaBIEHUEM Ha PUIBTPYEMYIO IEPErOPOIKY.

4. 3a cyer NPOXOXKJIEHUS >KUIKOCTH Yepe3 IMOPUCTYIO MEPEropoiKy IMOJ JEHCTBUEM
HEHTPOOEIKHOM CHITBI

12. Kakas Bnara ypansieTcsi U3 MaTepuana B 30He 00€3BOKMBAHUS U MPOCYIIKU OCaJKa B
BakyyM-(punbTpax?

1. CBoOopHasi rpaBUTAIIMOHHAS BIIATA.

2.I'urpockonuueckast Biara.

3. OcTaTku rpaBUTALlMOHHON BJIar, KamWUISIpHAs ¥ YaCTUYHO a/iIr€3MOHHAsL.

4. Xumuyeckas Biara.

13. KakoBo Ha3HaueHue pacupeeUTeIbHON FOJIOBKH B BaKyyM-(DUIbTpax?

1. lnsg otBOAA pusibTpara.

2. 154 co3gaHus BaKyymMa B CEKTOpax.

3. I moiaum ¢KaToro BO3yxXa B CEKTOpa.

4. Jlna mONepeMEeHHOr0 COEIUHEHUS! CEKTOPOB C BaKyyMHOM YCTaHOBKOW M YCTaHOBKOM
C)KaToro BO31yXa U OJHOBPEMEHHOI'0 0TBO/IAa (GMIIbTpATA.

14. Yto Ha3bIBAETCS ar€HTOM CYIIKU?

1. AGCOIOTHO CyXOil BO3IyX.

2. Harperast HOBepXHOCTb.

3. BoasiHol nap.

4. Bo3ayuiHas cpeia, BOCIPUHAMAIOIIAs UCTIAPSAIONIYIO BIIary.

15. OTnuunTenbHON 0OCOOEHHOCTBIO CYIIHIIOK C «KHUIISIIIAMY CIIOEM SBIISIETCS:

1. Hannuue nceBao0KUKEHHOTO CJI0S CYIIMMOr0 MaTteprala.

2. IIpoxokaeHue Bcero MaTepuasa yepe3 CylImIbHYI0 KaMePY € BBICOKOM CKOPOCTBIO.

3. BO3MOXXHOCTb CYIIKH KPYITHOTO MaTepuaa.

4. ITpooIKUTEIBHOCTD CYIIKH OYE€Hb MaJla.

BapuantNe3

1. K B1a>xHBIM OTHOCSITCSI IPOAYKTHI C COACPKAHUEM BIIATH:

1.He menee 40%.

2.0t 15 no 40%.

3.0t 5 1o 15%.

4.He 6ouee 5%.

2. Kakas Biara Haubosee IpoyHO yAepKUBAETCSl TOBEPXHOCTHIO TBEPAOro Tea?
1. CBoOOHAS TPaBUTAITMOHHAS.



. Alre3uoHHasl.
. 'urpockonuueckasi.
. IIpouHOCBsI3aHHAas.
. Anre3uoHHas Bjara o CBOei npupoze sBIIsIeTcs:
. MexaHuyecKkoi.
. OU3UKO-XUMHYECKOM.
. XMMHYECKOM.
. OU3UKO-MEXaHNYECKOM.
. [Topsi1oKk HachIIIEHHs BIAroi abCOMOTHO CyXOro MaTepHuana:
. 'urpockomnuyeckas - aAre3MOHHas— MPOYHOCBSI3aHHAs- CBOOO/IHAS TPABUTALIMOHHAS.
. CB0OO1HAs TpaBUTAIIMOHHAS-TIPOYHOCBI3aHHAS-aIT€3MOHHASI-TUTPOCKOITUYECKasl.

3. KanumisipHo-CcThIKOBasi—BHYTPUIIPOMEKYTOUHASI—a I €3MNOHHAs-CBOOOAHAS
rpaBUTALMOHHAS.

4.Anre3uoHHAS-IPOYHOCBI3aHHAS-CBOOOIHAATPABUTALIMOHHASI—HY TPUIIPOMEKYTOUHAS.

5. B mporiecce qpeHupoOBaHUs U3 MaTepUaia yIalseTcs:

1. CBoOOHAS TpaBUTAIIMOHHAS.

2. Kanunnsipuas Biara.

3. AaresuoHHasi Bjara.

4. Xumudeckas Biara.

6. Ot uero, r1aBHBIM 00pa30oM, 3aBUCUT BpeMsi 00€3BOKUBAHUS MPOAYKTOB 00OTallleHus B
OyHkepax?

1. OT rpaHyI0MeTPUYECKOTO COCTaBa MPOAYKTOB.

2. Ot TeMIiepaTypbl OKPYKaroIen Cpe/bl.

3. Ot ¢opmbl yacTuil.

4. OT KOHCTPYKLUU APEHAKHOTO YCTPONCTBA.

7. CryieHue — 3To mpolecc 00€3BOKUBaHUS, OCHOBAHHBIH

1. Ha ecrtecTBeHHON OGuIbTpaluM S>KUIKOCTH 4Ye€pe3 CIOM Marepuasa U TOPHUCTYIO
MEPETOPOJIKY MO IEUCTBUEM CHIIBI TSKECTH.

2. Ha ocaxnenun TtBepnodt (asbl W3 MyJNbIbl TOJ JCUCTBHEM CHIIBI TSHKECTH WU
HEHTPOOEIKHOM CHJIBL.

3. Ha npunyautenbHOM (1MOJ OEHCTBHEM pa3HOCTU AABJIEHUN) (UIBTPALUU >KUJIKOCTH
yepe3 MOPUCTYIO IEPETOPOJIKY, HE IPOHULIAEMYIO JIJISl TBEPABIX YACTHUIL ITYJIbIIBI.

4. Ha nepemMeriienue Biaru u3 0oJjiee HarpeThIX CIIOEB B MEHEE HAarpeThIe.

8. KakoBa mpuunHa Koarymasiiuu TBEPAbIX YaCTHUI] B MyJIbIe?

1. CHMKEHHUE TIOJTHOTO TTOTEHITNANIA TIOBEPXHOCTH.

2. AncopOuus peareHTOB Ha MUHEPabHOM MMOBEPXHOCTH.

3. Cxarue auddysnoir yactu JDC u CHUKEHUE DJIEKTPOKMHETUYECKOTO IMOTEHIIMaa
MOBEPXHOCTH.

4. Camwxkenune ruapohoOHOCTH TOBEPXHOCTH.

9. Kak mpuBOauTCS BO BpalleHHEe rpeOkoBas ¢epma B CTYCTHTENSX C MepudepruuecKum
PUBOAOM?

1. DnexTpoaBUTaTENeM uepe3 YepBIYHBINA PEIYKTOp Ha 3y0UaThIil BEHEII.

2. DNEeKTpOABHUraTeNIeEM Yepe3 peayKTOp Ha XOJ0OBOM KAaTOK, KATAIIHUNUCS 110 PEIIbCY.

3. DnexTpoaBurareneM Ha GPUKIUOHHBINA TPUBOJI.

4. D7eKTpoABUTATENIEM Yepe3 MIEeCTEPHIO Ha 3y0UaThIid CEKTOP.

10. Kakomy MOMEHTY COOTBETCTBYET KPUTUUYECKAsI TOUKA Ha KPUBOM IMpo1iecca CrylieHus ?

1. CB0OOIHOMY OCAXKICHHUIO YACTHII.

2. CTECHEHHOMY OCaXJCHUIO YaCTHII.

3. OKOHYATENbHOMY CHKATHIO OCaJIKa.

4. ITepexoa OT cBOOOTHOTO OCAXKIEHHUS YACTHUI[ K YINIOTHEHUIO OCAJIKA.

11. B mporiecce ¢punbTpoBanusi HAOIIO1aETCA:

1. O6pa3oBaHue ClI0sl 0OCaKa Ha TTOPUCTOMN MePEeropojIKe.

2. OcaxJieHre TBEPBIX YaCTHI] B )KHIAKOH (asze.
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3. O0pa3oBaHue ci0s 0caaKa Ha CTEHKax poTopa.

4. OrtneneHve >KUIKOCTH OT TBEPIOTr0 Marepuajlia IpHU HENPEpPhIBHOM IEpeMEleHUU
Marepuaa 1o Cury.

12. Kakue npoiiecchl NPOUCXOIAT B BaKyyM-(UIbTPax B 30HE 00€3BOKUBAHUS U MPOCYIIKH
0CaKoB?

1. OnHoha3HOE NBMIKEHHUE KUTKOCTH.

2. OnHOda3zHOoe ABIKEHHUE BO3/AyXa.

3. B Havane nepuona — ogHoda3zHoe ABMKEHUE BO3/1yXa, B KOHILIE Mepuojia — AByX(a3Hoe
JIBU>KEHUE KUJKOCTU U BO3/TyXa.

4. B nauane nepuoja — 1Byx(}a3Hoe ABMKEHHUE KUIKOCTH U BO3/1yXa, B KOHLIE MepUojia —
onHoGa3HOE IBIKEHUE BO3IyXa.

13. HazHaueHune «ruapoJIOBYIIKHY» B CXeMe (GUIbTPOBAILHON YCTAHOBKH?

1. s npenynpexaeHus monaaanus GuibTpaTa B BAKYyM-HACOC.

2. J1ns coopa punpTpara.

3. JIy1st oTKauMBaHUs BO3/IyXa U BOJBI U3 TIOJIOCTH (PUIIBTPA.

4. Ins crekanus puimbTparta B TUIPO3ATBOP.

14. Kakas Biara npeMMyIIeCTBEHHO yJaIseTCsl U3 MaTepraia B IPoLecce CyIIKu?

1. CBoOOTHAS TpaBUTAIIMOHHAS.

2. Kanuisipuas.

3.I'urpockomnuyeckasi.

4. Xumudeckasi.

15. OTnuuuTenbHOi 0COOEHHOCTHI0O KOHTAKTHOM CYIIKH SBIISETCS:

1. Temno mepemaeTcss OT areHTa CYHIIKM Marepuaigy I[pd  HENOCPEICTBEHHOM
COMPUKOCHOBEHHH.

2.Temmo mepemaercss MaTepHally OT TOPSYEH MOBEPXHOCTH IMPU HEMOCPEICTBEHHOM
KOHTAaKTE C MaTEePHATIOM.

3. Temno mnepemaercss Mmarepuanly WH(pPAKpaCHBIMU JydaMHd OT OJJIEKTPOJAMIIbI WU
HArpEeTHIX M3ITYYAIOIIUX ITOBEPXHOCTEMH.

4. Temo mepenaercs MaTepruany TOKAMH BBICOKOM YaCTOTHI.

BapuantNe4
. K 00BO/IHEHHBIM OTHOCSATCS MPOAYKTHI C COJIEP’KaHUEM BJIaru:
. He menee 40%
.01 15%
.O1 510 15%
. He 6onee 5%
. XMMHUecKas Biara:
. B mporieccax 00e3B0XKHBaHUS HE yanseTcs
. Y jansercs B mpoleccax CylKu
. Yansercs B npoueccax GUIbTPOBAHUS
. Y jansercs B mpolecce IpeHUPOBaHUS
. Kanmunnspuas Bnara no cBoei mpupojie sSBIsSETCS:
. Mexanuueckoit
. XUMHYECKON
. DU3UKO—XUMUYECKOU
. DU3UKO-MEXAaHNYECKOMN
4. Monekynbl Kakod Biard o0OiagaroT HauOojiee CTPOroM oOpueHTanueil aumnosnei
OTHOCHUTEIIBHO IOBEPXHOCTH TBEPAOTO Tena?
1. Aare3noHHom
2. CB0OOHOM IrpaBUTALIMOHHOM
3. IIpoyHOCBSI3aHHOM
4. I'urpocKonuuecKou
5. JlpeHrpoBaHNE B TMHAMUYECKUX YCIOBUAX MPOUCXOIUT:
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1. B Oynkepax

2. Ha apeHakHbIX CKIagax

3. Ha rpoxorax

4. Ha koHBeliepax

6. JI1st CHUKEHHSI BBICOTBI KATWJLISIPHOTO TTOhEMa KUIKOCTH HEOOXOJMMO, YTOOBI TIOCTEIh
cocTosIa:

1. U3 MeIKHUX YaCTHIL

2. V3 KpynHBIX 4acCTHII

3. VI3 yacTuil KpymHOCTBIO, PaBHOM KPYIMHOCTH 00€3BOKMBAEMOT0 MaTepraia

4. V3 yacTuIl HAMHOTO Mellbue 00€3B0KMBAEMOI0 MaTepuasa

7. Llenbro cryieHus Kak onepanuu 00e3BOKIUBAHUS SIBISICTCS

1. TTonyyenue cnvBa ¢ MUHMMAJIbHOM KOHIIEHTPAIMEH TBEPABIX YACTHII

2. llomyueHue CryuieHHOro NpPOAYKTa, ¢ MaKCUMaJIbHO BO3MOKHOH KOHLEHTpaluen
TBEp0H (a3l

3. Paznienenne KpynHbIX U MEJIKMX YacTULl B BOJHOH cpezie

4. IlonydyeHne NpoayKTa ¢ MUHUMAJIbHBIM COICP’KAHUEM BJIary.

8. Kakue wu3MeHEHMs] CTyIIaeMOW TMYJbIbl SIBISIOTCS OOUIUMHU ISl KOAryJsaluu |
bnokymnsuyu?

1. IToBbIlIEHHE arperaTUBHOW yCTOMYMBOCTHU
. [loBbIIeHHME 3apsiga NOBEPXHOCTH YACTHUII
. Camxenue ruipooOHOCTH MMOBEPXHOCTH YACTHUIT
. CHMKeHue arperaTuBHON yCTOMYMBOCTH
. Kak ocymectBisieTcss OTBOJ ECKOB U3 CTYCTUTENEH OOJIBIIOTO quamerpa?
. AnadparMoBbpIMU HaCOCaMH, OTKAYUBAIOLIUMU MECKU U3 PA3TPy30YHON BOPOHKH
. [leckoBpIMH HacOcaMH, MOJCOCTUHEHHBIMU K Pa3TPy304YHON BOPOHKE
. Ilecku cyckaroTcs B 3ymrnd, a 13 3yMii(ha OTKaUMBAIOTCSI IECKOBBIMU HACOCAMU
. Cudonamu 3a cuet U30BITOUHOTO JAaBJIECHUS Ha BXO/€ B CU(OH

10. Kakoe BiMsiHUE OKa3bIBAE€T COJAEPHKAHUE TBEPAOIO B HCXOAHOW CYCIIEH3MU HA IPOLIECC
CrylieHus?

1. Ilpu mOBBILIEHHH COAEpPKAHUSI TBEPIOTO YBEIMYMBAECTCS MPOU3BOAUTENIBHOCTHIO IO
CTYIIEHHOMY MPOAYKTY

2. Ilpy NOHMKEHUU COAEPKAHUSL TBEPAOTO0 YMEHBIIAETCS CKOPOCTh OCAXKIEHUS YacTHIl, U
TBepJas (ha3za BBIHOCUTCS B CIIUB

3. IIpu MOBBIIEHUH COJEPIKAHUS TBEPJIOTO YBEINYMBAETCSI CKOPOCTh OCAXACHUS TBEPIBIX
YacTHIl, U TBEp/ast paza BHIHOCUTCS B CITUB

4. He oka3bIBaeT BIUSHUSA

11. Kak ocymiecTBisieTcst mpoiiecc PribTpoBaHus B pecc- GuibTpax?

1. 3a cuer NMpPOXOXKACHUS >KHUIKOCTH Yepe3 MOPUCTYIO MEPEropoAky MojJ AeHCTBHUEM
IIEHTPOOEIKHOMN CHITHI

2. 3a cyeT OTKaYMBaHUS BO3/AyXa C BHYTPEHHEH CTOPOHBI (PUITbTpalieil IeperopoIKku

3. 3a cueTr U30BITOYHOTO JABJIECHUS MTOAABAEMOM MYJIBITHI

4. 3a cueT TUAPOCTATHYECKOTO IaBIeHUS CTOI0a QUIBTPYEMOH KUIKOCTH

12. Kakas Bnara ygajisieTcsl U3 MaTepuaia B 30He Habopa ocajika B BakyyM-(uiibTpax?

1. CBoOo1HAS TpaBUTAI[MOHHAS BIara

2. AAre3voHHast Biara

3. 'urpockonuyeckas Biara

4. KannysipHas Biara

13. Ha3znauenue pecuBepa B cxeMe GUIBTPOBAILHON YCTaHOBKE?

1. st oTkauku GpuabTpara

2. JIns co3gaHust BaKyyMa B CUCTEME

3. Jlns pasmeneHuss BOJO-BO3AYIIHOW CMECHM Ha (PHUIBTpAaT W BO3AYX W TOAJACPNKAHUS
MOCTOSIHHOTO Pa3pe’KEHUs B CUCTEME

4. JInst OTHYBKH OCaJiKa C IIOBEPXHOCTH (PUIBTPOTKAHU
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14. Ilpm kakoMm yCIOBUHM IOCTYNAET PaBHOBECHOE BJIArOCOACpKAHME MaTepuana IpH

cymke?

1. Py, =Py

2. Py <Py, W>W,.

3. Pou<Py, Wo<W<W,

4. Py i >Py, W<W..

15. Yro Ha3bIBaeTCs HAINPSHKEHHOCTHIO OapabaHa 1mo ucnapsieMoit Biare?

1. Macca ucnapsiemoii Biaru cl M2 IIOBEPXHOCTU CYIIMMOIO MaTrepuajlla B €IUHUILY

BpPEMEHHU

2. YObuih HcmapseMoil Biaru ¢ 1 M2 IIOBEPXHOCTU CYIIMJIBHOIO Marepuasna B CAUHUILY

BpPEMEHHU

10.

11.

. 3
3. Macca Bnaru, ucnapsemoii ¢ 1 M” cymmipHoro 6apabana B €JMHHILY BpEMEHU
4. Macca BOJSTHOTO napa npuxo/smasics Ha | KT abCOIIOTHO CyXOro BO3ayXa

Homawinue 3a0auu

K Tteme «Iloka3arenu Biarocoaep:kaHnus»
[IpuroroButs 1 1 mynbIbl NpU COAEP)KAHUU TBEPAOTO B mmynbie 60% U MIOTHOCTH TBEPAOH
dassr 3000 kr/m°. Paccunrarsb Maccy HaBeCKH, 00beM BOABl M IJIOTHOCTH IMOJYYCHHOU
MYJBIIBIL.
B cycnen3uu conepxutcst 36% tBepaoro. I[lnoTHOCTs TBEpmOit das3wl cocrapmseT 4,3 r/em’.
OnpenenuTts MIOTHOCTh TAKOW MyJbIbI, Maccy 12 M MyJBIBI, MACCY HABECKH, 00BEM BOJIBI.
Jis  1aGopaTOpHBIX HCHBITAaHUKW HEOOXOAMMO MPUTrOTOBUTH 15 M CYCIIEH3UH IIPU
conepkanuu TBepaoi ¢asel B Hell 20%. [InotHOoCTh TBepao# ¢a3zer 2200 Kkr/m°. Paccunrars
Maccy HaBECKH, 00bE€M BOJbI Ul NPUTOTOBIIEHUS CYCIIEH3MM, €€ IJIOTHOCTh. Paccuurtarh
Maccy 2 J1 TaKOM CYCTIeH3UH.
B cycnensuu conepxkurcst 35% tBepaoro. IlnotHocTs TBepAOi ¢asbl 3,8 1/M°. Paccunrarb
IUIOTHOCTB CYCIIEH3UH, MacCy HaBECKH JUIsl IpUrotosieHus 330 M® TaKoii CyCHEH3UH, 00beM
BOJIBI.
[TpuroToBUTH 2 1 MyABIBI IPU COACPKAHUU TBEPAOTro B Mmyinbiie 45% U MIOTHOCTH TBEPAOH
dazsr 4200 kr/M°. Paccunrarsb Maccy HaBeCKH, 00beM BOABl M IJIOTHOCTH TMOJYYEHHOU
MYJBITBI
B pammansHblii crycratens mocrymaer 400 M/ mymBIEI ¢ comepikaHHeM TBEPIOTO 8%.
[TnotHocTs TBepaoit ¢azer 3200 Kr/M®, Copnepxanue TBepaoro B neckax 55%. PaccunraTh
00BeM CIIMBa U TUIOTHOCTH NecKOB. [loTepsiMu TBEpAOro NpeHeOpeyb.
Ha crymenue nocrynaer 500 M4 IyJIBIIBI C Pa3)KMKEHUEM paBHbBIM 3. IlmoTHOCTE TBEpIOM
dazsr 2800 Kkr/M>. BbIxox crymieHHoro npoaykra 90%, copepkanue TBEPAOTO B CTYIIEHHOM
npoaykte 63%. Paccunrath 00beM ciaMBa, 00BEM BOJBI, YXOJIIEH ¢ MecKaMHu, IUIOTHOCTb
CTYIIEHHOT'O IPOAYKTa, MacCy BIa)KHBIX MECKOB.
Ha crymenue noctynaer myinsla ¢ INIOTHOCTBIO TBepAoH (a3l 3800 kr/m® B konmuecTse 150
T/4 (cyxast Macca). Pazxmxkenue cycrensuu 5. Paccuutats 00beM BOJIBI, yAANIsIeMON B CITUB;
00BEeM BOJIbI, YXOAIIEH C MeCKaMH, €CIIU MNIOTHOCTh CTYIIEHHOTo npoaykTa 1900 Kr/m°,
Ha BakyyM-(unpTp mocTynaroT NecKu CryCTHTeNs ¢ coaepkanuem teepaoro 50% , Harpyska
no TBepAomMy 18 1/4. Onpenenutb 00beM BOJBI, yaIsIeMol ¢ pUabTpaToM, eciiu Kek GpuibTpa
MMeeT BIaXHOCTh 12%, a moTepu TBEpAOTO C PMIBTPATOM COCTABISIOT 1,5%.
Ha mpecc-¢unbTp mocTynaer CryuieHHbIH MpOIyKT OTCTOWHHUKA C COJEp)KaHHEM TBEPAOTO
25% B kommaectse 80 M°/4. TInoTHOCTD TBepAoH ¢a3bl paBHa 2600 Kr/M°. PaccumTarh 06beM
¢mibTpara 1 00bEM BOJABI B KeKe, eciiu Kek cofepxut 18% Biaru. [lotepsimu TBEepaoro c
¢bunbTpaTOM MpeHeopeyb.
Ha ¢unsrpoBanme mocrymaer 250 M°/d CYCNEH3HH C COJEPKAHHEM TBEpAOro 58%.
[TnotrocTh TBEepmoit dhazsr 4000 kr/m>. Paccunrars MaTepuagbHbIN OaJlaHC MpoIecca, eCiau
BiIaXHOCTh Keka 10%. Ilotepsimu TBepaoro ¢ QuubTpaToM mnpenedpeus. OnpenenuTsb
HE0OXOoAMMYIO TUIOIaaAb GUILTpOBaHus, eciu q =200 Kr/M% 4.



K Tteme «Pacuer crycruresieii»
Ha crymenune nocrymaer 150 M4 MyJIbNbl ¢ cojepkaHueM Teeproro 8%. I[lmoTHOCTH
TBepaoii assr 3000 kr/m°. PaccumTaTh IMAMETp CIYCTHTENS, €CIM YACNbHAs ILIOIIAIb
crymenus 14,4 M2-u/T,
Onpenenuts HEOOXOAUMYIO IJIOUIA/b CTYILIEHHS, €CIIN Pa3)KMKEHNUE UCXOTHON Mynbbl 13, a
pa3KIKEeHHE CTYIIEHHOTo NpoaykTa 2. CKOpoCTh ocaxkeHus yacTul] TBepaoro 0,5 cm/muH, a
POU3BOIUTENHFHOCTh CTYCTHTENS 110 TBepaomy 100 1/4.
Ha crymenue nocrynaer 240 M4 nyJbnbl ¢ copep:kanuem TBepaoro 10%. IlnorHocTts
TBepaoil Bassr 3,2 r/cm’. Paccuntath HEOOXOAMMYIO ILIOMA/b CTYIICHHS, SCIH yACHbHAs
momaab crymenus 0,28 M2~cyT/T.
PaccunTarh rupaBIndecKyt0 KPYIHOCTh 3€PEH B3BECH B YCIOBHSIX CBOOOIHOTO OCAXKIACHUS,
€CJIM SKBUBAJICHTHBIN JJUaMETp Y4acTUll 35 MKM, a INIOTHOCTh ocaxaaeMbix yactuil 3000 Kr/m>.
Paccunrars pasmep oceparomux 3epeH IJIOTHOCTHbIO 2,8 r/em®, ecim mx TUAPABIIAYECKAS
KPYIHOCTH B YCIOBUAX CBOOOAHOTO ocaxaeHus cocrasiset 0,5 mm/c.



[Tpunoxenue 2

7. OueHoYHbIE CPeCTBA JI NPOBEAeHNs POMEKYTOUYHON aTTecTAlluN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTANNM:

Kon
WHIUKaTOpa

Nuaukarop qocTruxeHust
KOMIIETEHIINH

OrneHouHBIE CpescTBa

IIK-3 Cnocoben OCYIICCTBIIATh TCXHUYCCKOC PYKOBOACTBO pa6OTaMI/I 10 O6OFaH_ICHI/II-O IMOJIE3HBIX UCKOIMAEMBIX U ITOATOTOBKE CBIPHA K O6OF&H.I€HPIIO,
BBI6I/IpaTB TCXHOJIOTHIO O6OFaHIeHI/I$I " paCCUUThIBATH HCOGXOI{I/IMLIC TCXHOJIOTMYCCKHEC MapaMCTPhbL

I1K-3.1

Onpenenser
OpraHU3alMOHHbBIE U
TEXHUYECKHE MEpPBI 10
BBITIOJIHCHUIO
MIPOU3BOJICTBEHHBIX 3aJaHUI
B OT/CJICHUSIX
BCIIOMOTaTENbHBIX,
MOITOTOBUTEIBHBIX U
OCHOBHBIX OIlE€paluii 1Mo
nepepadoTKe ChIPhs

Konmponsnvie eonpocel:
1. Ponp 1 3HaUEHUE BCIIOMOTATEIBHBIX IMPOIIECCOB HA 00OraTHTENhHBIX (hadbpukax. Kiraccupukammst
BCIIOMOTaTeJIbHBIX IIPOIECCOB.
2. Pomab Bomsl B 000TaIIEHNH TOIE3HEBIX HCKOIIAEMBIX.
3. HasnaueHue onepaiuii 00€3BOKMBAHMSI IIPH 00OTAINEHUH TOJE3HBIX HCKOIACMBbIX.
Krnaccudukanus MeTo10B 00€3BOKHBAHHUS.

4. ®axTophl, ONPEIEIAIOLINE BIaroyAepKUBaIOIIYI0 CIIOCOOHOCTh MMPOYKTOB 00OTalleHHUS.

5. Knaccudukanus BiI0B Biaru U METObI €€ yAaJIeHUs U3 MPOAYKTOB 00OTalCHHUSI.

6. JlpeHupoBaHHUE: CYIIHOCTb IpoIiecca; KIacCU(pHUKAIMs CIOCOO0B IPEHUPOBAHUS U 00IaCTH UX
npuMeHeHUs. PakTophbl, BAUSIOLINE HA MTPOLIECC.

7. CryuieHue: CyIHOCTb Ipoliecca; 00JIacTH MPUMEHEHHUSL.

8. Kunernka mporecca crymeHusl.

9. ®axTOpbl, BIUAIOIINE HA IPOLECC CTYILIECHHS.

10. INporeccel, mpoTeKaroIe B Ocaxaatomieics myibie. [I[puMeHenne KoaryassHToB U (pIIOKYIISTHTOB
IIPY CTYLIEHUH, MEXAaHU3MBI UX IEHCTBUS.

11. MeTtonka SKCIIEpUMEHTAIILHOTO U3yUYeHHs npoliecca crymenus. Kuneruka crymenus. Kpusbie
CTYIICHMSL.

12. O6mwme cBeeHUS O CTYIICHHH XBOCTOB.

13. IlacToBoe cryuieHne XBOCTOB.

14. ®unbTpoBaHNE XBOCTOB.

15. Peanu3oBaHHbIE TPOEKTHI CKIAUPOBAHMS CIYILIEHHBIX XBOCTOB

16. ®unpTpoBanne. CymHOCTH Mporiecca; KiTacCuUKaIs crioco00B GHIBTPOBAHUS;, (DaKTOPHI,
BJIMSIONIME Ha Tpolecc PUIbTPOBaHHUE.

17. OcHoBHOE ypaBHEHUE QUIBTPOBAHUS JJIS1 HEC)KUMAEMBIX OCAIKOB.

18. Kunetuka mporecca GuibTpoBaHMsL.




Kon Nuaukatop 1ocTHXREHUS
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19. dakTopsbl, OKa3bIBAIONINE OCHOBHOE BIMSAHUE HA IPOIECC (PMIIBTPOBAHMSL.

20. Meroauka 5KCIEpUMEHTAILHOTO U3yYeHUS! KWHETUKU (UIbTPOBAHMUS.

21. MeToauka SKCIIEPUMEHTAIBHOTO ONPE/eNICHHsI KOHCTAHT (PHIBTPOBAHMUS.

22. Tunel GUIBTPOBATIBHBIX IEPETOPOIOK U TPEOOBAHMS K HUM.

23. Cxembl QUIBTPOBAIBHBIX YCTAaHOBOK. JOCTOMHCTBA M HETOCTATKU CXEM, TIPAKTUKA UX MTPHUMEHEHHS
Ha 000TraTUTENbHBIX (haOpUKax.

24. Cymika: CyIIHOCTb MpoLecca, MPUHIMIAAIbHAS CXeMa CYIIIIBHOW YCTaHOBKH.

25. TIporiecchl BIarooOMeHa MpH CyIlKe, BUJIbI BIIAry MpH cylike. HanpspkeHHocTs OapabaHa 1o
HCIIapsieMOH BJare.

26. Kpussle cymiku. CKOPOCTb CYLIKH.

27. bBopr0a ¢ TbUTBI0 Ha 000TaTUTENBHBIX (haOpHKax.

28. Ot kakux (pakTOpPOB 3aBUCHT IOSBJICHHE MUK B pabouux nomemeHusx ¢padbpuk?

29. HazoBute ucrounnku oopazoBanust meutid Ha OD.

30. [laiiTe XapakTepUCTUKY IEPBUYHON U BTOPUYHOM MBLIH.

31. HazoBuTte ciocoOBI MBIICYIABIMBAHNS U TAHTE UX KPATKYIO XapaKTePUCTHKY.

32. Yro takoe KI1/] neuieynosurens?

33. C KaKo# 1ebIo MPUMEHSETCS] 00eCIBITMBAHNE PYIbI U TIPOIYKTOB 0OOTameHus?

34. Kakue MeTo/pl 00ecTIbUIMBaHMSI TPUMEHSIOTCS Ha adpukax?

I1K-3.2 KonTponupyer Benenue 3apucosamev 3IcKu3 060pyoosanus, 00vACHUMb NPUHYUN €20 padomevl U  PecyIupo6Ku, Ha36amo
mpolecca nepepadoTku OCHOGHbBIE 0OCMOUHCIMEA U HEOOCMAMKIL:
CBIPBSI, OPTaHU3YET YeTpoicTBO, TPUHIAI PA0OTHI APEHAKHBIX CKIIAT0B; 00JACTH HX TIPUMEHEHUS.
6e30macHyto paboTy YerpoicTBO, MpUHIUI Pab0OTHl 00€3BOKUBAIONINX OYHKEPOB; 001aCTH UX IPUMEHEHHS.
nepcoHana 000raTuTeIbHBIX YceTpoiicTBO, MPUHIIUIT PAOOTHI 00E3BOKHUBAIOIIUX KOBIIIOBBIX 3JIEBATOPOB.
(habpuk u O06e3BOKMBaHKE HAa TPOXOTAX U CHTaX.
TPOOHITBEHO-COPTUPOBOUHBIX O06e3BoXMBaHUE B MEXAaHUYECKUX KJIacCU(pUKATOpaX.
YCTaHOBOK WuTeHcudukaius nporecca JpeHUPOBAHHUS.

Knaccudukanms anmapatoB Juist CTYIIEHHUS M OCBETIICHUS ITYJIBII.

KoHcTpyKIius U mpuHIUT pabOThl paAHAIEHOTO CTYCTUTENS ¢ Iepu(epruIecKuM MPUBOIOM.
OCTOWHCTBA M HEJIOCTATKH CTYCTUTEIIS; 00JIaCTh MPUMEHEHHUS.

KoHCTpyKIns ¥ TPUHIIUT IEHCTBUS paAHAbHOTO CTYCTUTENS C IEHTPAIbHBIM IPUBOJIOM TSHKEIIOTO

CHoONoMWNE
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tumna. JIocTOMHCTBA U HEJOCTATKU; 00JIaCTh IPUMEHEHUS.

10. Konctpykiusa wu npunnun padots cryctutenst SUPAFLO. dakTopsl, Biustone Ha padboTy
CTyCTUTENEN.

11. CoBeplLIeHCTBOBAHHE KOHCTPYKLUN arapaToB AJIs CTYILEHHS MYJIbII.

12. Cryuenue B TOHKOM ciioe. KoHCTpyKLMs U IPUHLKIT AEHCTBUSI TOHKOCIOMHOIO OTCTOMHHUKA.
JlocTonMHCTBa U HEAOCTATKU; 00JIaCTh IPUMEHEHHUS.

13. Konctpykuus 1 npuHIMT paboTHl IUCKOBOTO BaKyyM-(QHIbTpa. JJOCTOMHCTBA M HEOCTATKH,
00nacTh MPUMEHEHHUS.

14. KoHcTpykius 1 mpruHIMT paboThl IUCKOBOTO BaKyyM-(QHIBTPa, 00JI1aCTh MPUMEHEHHS.
KoHcTpyKTHBHBIE 0COOEHHOCTH AUCKOBOTO BakyyM-(puibTpa «Mactepy.

15. Koncrpykius u npuniun padotel BakyyM-puibrpa CERAMEC. JlocTonHCTBa M HETOCTATKU
¢bunpTpa, 001aCTh MPUMCHCHHS.

16. KoncTpykuus u npuHiun padotsl 0apabaHHOro BakyyM-(GuibTpa ¢ BHEIIHEH QUIbTpYOIIEn

NOBEPXHOCTHI0. OCOOEHHOCTH KOHCTPYKIIMU OapabaHHOI0 BaKyyM-(QHIbTPa CO CXOIAIIMM MOJOTHOM.
JlocTonHcTBa U HEAOCTATKU (GUILTPOB; OOIACTU UX IPUMEHEHHUS.

17.  KoHcTpyKuus u NpUHIMIT pabOThI JEHTOYHOT'O BaKyyM-(QuiIbTpa. JJocTOMHCTBA U HEIOCTATKH;
00JacTb MPUMEHEHHUS.

18. Knaccugukarus ¢unstp - mpeccos. [punimn paboTs! puinbsTp-nipecca. JJocToMHCTBA U HEJOCTATKH

buIbTp-MpeccoB, 06IACTH UX TPUMEHEHHUS.
19. KoHcTpykius u npuHIUm paboThl BEpTUKATBHOTO GUIbTp-ipecca. JlIOCTOMHCTBA U HEIOCTATK!
buIbTp-MpeccoB, 00IACTH UX TPUMEHEHHS.

20. VYerpoiicTBo 1 pabota 6apabaHHBIX CYIMTMIOK. JJOCTOMHCTBA M HEAOCTATKH; 001aCTh MPUMEHEHHUS.

21. O6ecnputnBaHKe acOECTOBBIX KOHIIEHTPATOB KaK METO/I MOBBILICHUS UX Ka4eCTBa.
22. KOHCTpYKIIMH LIMKJIOHOB U OaTapeiHbIX [IUKIOHOB JIJIS MbLICYIaBIBaAHUS.

23. KOHCTpYKIIMM MOKPBIX IBIJIEYJIOBUTEIEH.

24. KoHctpykiuu 0apOOTaKHBIX U IEHHBIX MbUICYJIOBUTENEH.

25. KoHCTpyKIIMK TKAHEBBIX (DUIBTPOB IS MbUICYIaBIUBAHUS.

26. KoHCTpYyKIIMH 3€pHUCTHIX 1 KOMOMHUPOBAHHBIX (DUIBTPOB.

27. KOHCTpYKIMHU 3JIEKTPODUIBTPOB.
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I1K-3.3

OnTUMHU3UPYET PEKUMBI
paboThl 000PYIOBAHUS,
UCTIOJB3Ysl TEOPETUUECKHE
OCHOBBI METOJI0B
o0orameHus MOJIE3HBIX
HCKOMAeMbIX

Ilpakmuueckoe 3a0anue: Cocmagumo mexHoa02uuecKylo cxemy, évlopams HeoOXo0umoe
000pyooeanue 015 Kaxcooil onepayuu, 000CHO8ANb ONMUMATbHbBLE NADAMEMPBL NPOUECCO8 U PEHCUMDBL
padomul 060py00sanus):

— cXemMy 00€3BOKUBaHMSI MMPOAYKTOB 00OTaIIEeHNs HA MAarHUTOOOOTaTUTENILHOHN (hadpHKe;

—cxeMy 00€3B0O’KHBaHUS MPOTYKTOB 00OTAIeHNUS Ha TPAaBUTAIIMOHHOHN (aldpuke;

— cxeMy 00e3BO>KMBaHMsI IPOJIYKTOB oOoraiieHus Ha GIoTaloHHol (adpuke;

— CXEMY CTYILLEHUE U CKJIJJUPOBAaHUE CTYILIEHHBIX XBOCTOB;

— CXeMy TIbUICYJIABIMBAHUS U OOCCIIBIIMBAHUS B IPOOMIBHBIX OTJICTICHUSIX 000TaTUTENbHOM (hadpuKy;

— CXeMy TBUICYJIABIMBAHUS M 00CCIBIIMBAHNUS B CYIIMIBHOM OT/IEICHUN 000raTuTeNbHON (habpHKHy;

— CXeMy TbUICYIaBIUBAHUS U 00ECIIBUIMBAHUSA JPOOUIEHO-COPTUPOBOYHON YCTAHOBKU;

— CXeMY pa3MelIeHUs1 000PYA0BaHUS 00E3BOKUBAIOIINX YCTaHOBOK.

Pacuemmnoe 3adanue:

1. Ha nentpudyrupoaHie moCTynaer myibina oobeMoM 500 M/ ¢ coepxkanneM B Heil TBepaoro 10%.
[TnoTHOCTH TBEpAOH (a3zbr 3900 kr/mC. Onpenenuts 00beM ciarBa U 00BEM BOJIbI, YXOJAIIEH C OCAJKOM,
ecliu cojiepkaHue TBepaoro B HeM 60%. [TotepsiMu TBEpIOTO CO CIIMBOM IPEHEOPEYD.

2. Ha BakyyM-(uibTp MocTynaer CryleHHbIH NPOIYKT CTYCTUTENS C cofiep:kaHueM TBepaoro 45%.
Harpyska o tBepnomy 24 1/4. [ImoTHOCTH TBEp10# (a3sl 3,2 r/em’. Onpenenuth 00beM PrutbTpaTa U
00BbEM BOJIbI, YXOJIAIIEH C KEKOM, eClIi KeK nMeeT BiIakHOCTh 15%. [Totepu TBepaoro ¢ puiabTpaTom
cocTaBistoT 2%.

3. Ha (uibTpoBaHHe MOCTYAIOT IECKH CIYCTUTENsS 06beMoM 320 M /4 ¢ coiepiKaHieM TBepIoro 45%.
[TnoTHOCTH TBEpIO¥ (hazbl 3800 kr/M°. Paccuntarh 0GheM BOJIHI, yJaJIsgeMoi ¢ GUIBTPAaTOM, €CIIH KeK
UMeeT BIaXHOCTh 13%, a moTepu TBEpIOTO C g)HHBTpaTOM coctaBisitoT 2%. PaccunraTh
KOHIIEHTPALIMIO TBEPAOro B (PUIBTpATE B I/AM".

4. B nynsne coaepxutcs 14% tBepaoro. [InoTHOCTh TBEpaOH (azbl 5000xr/m°. OnpenennTts MIOTHOCTH
Takoy mynbIsl, maccy 300 M TaKoii MyJIbIIbI, MAaCCy B HEH TBEPAOro (B TOHHAX) U 00EM BOJIBI.

5. Ha crymenne moctynaeT neHHbIN MPOAYKT daoTamuu B 00seme 800 M*/4 ¢ IIOTHOCTBIO TBEpI0H (pa3wr
3800 kr/M> 1 ¢ conepkanueM TBepaoro 30%. OnpenenuTs 00beM BOBI, YIAISIEMON CO CIIMBOM, €CIU
coJiepKaHue TBEPAOTO B Meckax 65%, a BBIXOJ TeCKOB cocTaBisieT 95%. Paccuntarh mioTHOCTH
CTYILIEHHOT'O IPOAYKTA.

6. Heo0XoanMo mpuUTOTOBHTH 2 JIUTPa MYJBITHI C COIep)KaHieM B Hell TBepaoro 45%. I[TnoTHOCTh TBep O
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10.

aser 4200 kr/m°. PaccunTarh Maccy HABECKH, 0OBEM BOJBI M IIOTHOCTh IPHTOTOBICHHON CYCIICH3HIL
B cryctutens noctynaet mysbna B kosimdectse 650 Md ¢ cojaepkaHueM B Hel TBeporo 205.
[TnotHOCTH TBEepAOH (hazbr 2900 kr/m°. Paccunrars 06beM BOJIbL, yAaJIsi€MOW B CIIMB, €CJIU IJIOTHOCTh
CTYILIEHHOTO TTpoaykTa 1650 Kr/M°. [ToTepsimu TBepaOTO CO CIIMBOM NpeHeOpeub. Paccunrarh
CoJIep’KaHue TBEPJOrO B CTYLIEHHOM MIPOIYKTE.

B nynene conepxkutcst 30% tBepaoro. [InmotHocTs TBep0ii a3l 4 r/em®, Onpenenutp MIOTHOCTD
nyJbIibl, Maccy 240 M° TaKoii MyJIBITBI, MACCY B HEW TBEPOTO (B TOHHAX) M 00BEM BOJIBI.

B papuanbuslii cryctutens nocrynaet 400 m3/4 mynbnbl ¢ cogepxanuem tBepaoro 8%. [ImotHocTs
TBepaoi ¢azer 3200 kr/m3. Coxeprkanue TBepAOTo B meckax 55%. PaccunraTs 00beM ciuBa u
IJIOTHOCTH MeckoB. [lotepsimu TBep0ro npeHeOpeys.

Ha crymenune noctynaer 500 M3/4 mynbIibl ¢ pa3KmkeHHeM paBHBIM 3. [ImoTHOCTE TBepaOii (a3bl
2800 kr/m3. Beixon crymenHoro npoaykra 90%, coaep:kanue TBepJ0ro B CryIIEHHOM MPoayKTe 63%.
Paccunrarh 00beM ciiuBa, 00BEM BOJIBI, YXOASIIEH C MECKaMU, IIIOTHOCTD CIYIIIEHHOT'O IPOAYKTA,
MacCy BJIQXHBIX IECKOB.




0) Ilopsimiok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTANMHU, MOKA3ATeJId M KPUTEPUH
OlLleHUBAHUS:

[TpomexxyTouHas aTTecTanus 1Mo AUCHUILUINHE «BcrmoMoraTenbHbie MPOIECcChl» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUM, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUH,
npoBoAUTCA B (hopme IK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHS IPY aHATUTUIECKUX OTEPAIHsX, TEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIHbHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00y4arouuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBsACHEHUS WHPOpMAIUU, HE MOXKET IOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



