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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbiCLLero obpa3oBaHusi no HanpaeneHuio nogrotoBkn 18.04.01 Xumwuueckass TEXHOMOIMs, YTBEPXKAEHHBIM
npukasom MuHo6pHayku Poccun ot 07.08.2020 r. Ne 910

CocraButens (n):

[oKTOp TeXHUYECKNX HayK, npodeccop Oy6os.bin B.K.
KaHgungat TexHu4eckux HayK, JOLEeHT CumoHoBa E.N.
OT Kadbenpbl cocTaBuTENS: CmupHoBa E.T.

3aBeayoLmii kageapor TEXHONOrMM Bymarm u kapToHa

OT BbInNyckatoLel kadeapsbi: CwmunpHoBa E.I".
3aBenyownin kadegpom

MeTtoaundeckuin oTaen: daxpetamHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CdhopmMmmpoBatb KOMNeTeHumn oby4datolierocss B 0b6nactM Hay4HbIX OCHOB MPOLIECCOB
nNpouM3BOACTBa LENNono3bl, Gymarn M KapToHa. PaccmMoTpeTb OCHOBHblIE MPOLIECCHl NPOM3BOACTBA BOSTIOKHUCTBIX
nonycgabpnkaTtoB M MakynaTtypHOM Maccbl. PaccMoTpeTb TeopeTuyeckne OCHOBbI (POPMOBaHWUSA, MPECCOBaHUS, CYLLKW,
oTbenku Oymaru u kapToHa.

1.2 3apgavum gUCLUMUNIIUHBI:

. PaccMoTpeTb OCHOBHbIE MpPOLIECChbl MPOU3BOACTBA BONOKHWUCTBIX MONydabpukaToB U MakynaTypHOM
Macchbl.

. PaccMoTpeTb TeopeTuyeckne OCHOBbI MEXBOJIOKOHHOMO CBsi3e06pa3oBaHusi, POPMUPOBAHNE OCHOBHbIX
nokasartenen Gymary n kapToHa.

. PaccMoTpeTb TeopeTuyeckne OCHOBbI (DOPMOBaHUS, NMPECCOBaHMS, CyLKKU, OTOenku Gymarv 1 kapToHa.

. O3HakoMuTb ¢ npobriemamy BOAOMONb30BaHUSI U 3KOMOMMU Npou3BoacTBa nonygabpukatos, Gymarn v
KapToHa.

1.3 TpeboBaHMA K npegBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnoniaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3yYEHUN AUCLUNNNH:
OvcuunnuHa 6asnpyeTcs Ha KOMNEeTEHUMSAX, COOPMUPOBaHHbBIX Ha NpeablayLleM ypoBHe 0bpasoBaHus.

2 KOMMETEHUMUN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MNK-6: Cnoco6eH pa3pabaTbiBaTb NpeAnioXeHUs No BHeAPEHUI0 MPUHLUNUANbHO HOBLIX TEXHOOTUM U
obopypoBaHuA

3HaTb: CoBpeMeHHble MHGOPMAaLMOHHbIE TEXHOMOMMWN; METOAbI OLEHKM 3h(EKTUBHOCTM NPOEKTA; anropuTM NpoBEAEHMUS!
naTeHTHbIX UCCNea0BaHWiA.

YmeTb: Mcnonb3oBaTe MHDOPMALMOHHBIE TEXHOMOMM MPU MPOEKTUPOBAHUM NPEeanpUATUA XUMUYECKO nepepaboTku
[PEBECUHbI; ONPeaenaTb TEXHUYECKUN YPOBEHb MPOEKTA.

BnapeTb: VHOPMALUMOHHLIMK TEXHOMOMUAMW Kak CPeAcTBaMu AN MPUHATUMS MPOEKTHbIX peLleHuid; mMeTogamu
onpeaeneHnst TEXHOMOMMYECKUX N TEXHUKO-3KOHOMUYECKMX MoKasaTenel npoekTa.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgpen 1. ®usnko-xMmmyeckne OCHOBbI TEXHOMOMK
BOJIOKHUCTbIX NonydgabpukaTos.

Tema 1. MNMogrotoBka LPEBECHOMO Chipbs XapaKTepUCTUKa
OPEBECHbIX nopog, npoLecchl OKOpPKM, pyoKu,
COPTUPOBaHUS LUEMbl, MCMOMNb30BaHWE KOpbl OTXOAOB.
Onpegenexue 30JIbHOCTH MEeTOAOM CXUraHus.
JlabopaTtopHaa pabGota Ne1: ViccnemoBaHne CBOWCTB
nurHocynsdaHaTos.

Tema 2. [Tllpoueccbl nNpou3BoACTBA  BOMOKHUCTBIX
nonycgabprkaTos B LenoYyHomn cpege.
TeopepeTudeckune OCHOBBbI cynbaTtHon BapKM,
pereHepaumust XMMMKaTOB, TexHorornss un obopyaoBaHue
wenous wux Bapok. [lonydyeHne  oGeccmoreHHom
apeBecuHbl.  JlabopaTtopHasa pabota Ne2: AHanusbl
©€enoro 1 YEPHOro LLEITOKOB.

Tema 3. lNpoueccbl MPOM3BOACTBA MEXaHUYECKUX Macc.
Buabl MexaHW4eckux macc, XMMUKO-TEPMOMEXaHUYECKNe
npoueccbl  NPOM3BOACTBA, TEXHUKA U TEXHosorus
MexaHu4Yeckux macc. BblaeneHve OWOKCaHNWUrHWHA U3
apeBecuHbl.  JlabopatopHaa  pab6ota Ne3: OueHka
CcBONCTB 6ENEHON XMMUKO-TEPMOMEXAHNYECKO Macchl.

Pasgen 2. OT6enka BONOKHUCTLIX NonydgabprkaTos.

Tema 4. TeopeTuyeckMe OCHOBbI MNpouecca OTOenku.
PeaKme yaanexHua OCTaTO4HOro JNMrHNHa.
OkucnunTenbHble MeToabl OTOEeNnKMn Cc UCNonNb3oBaHUEM
KUCINOPOAHbIX peareHToB. MexaHu3m oTbenkm ONOoKCngom
xnopa. JlabopatopHas pabota Ne4: OnpegeneHue
CTEMNEHUN LUMKITUYHOCTU BTOPUYHbIX BOSTOKOH.

Tema 5. Otbenka uenmnonosHeix nonydabpukaTos.
Cxema otbenkn. TexHonormsa u obopyaoBaHWe OTOENKW.
KucnopogHowienoyHasa cTyneHb, oTbenka nepakcuaom,
CTyneHun AnoKcuga Xnopa. Onpe,u,eneHme KNCNbIX
TMOPOKCUMbBHBIX TPYNn B FIMTHUHE  XEeMOCOPOBLMOHHBLIM
metogom. JlabopatopHaa pabota Ne5: OnpepneneHue
nokasaTenern NPOYHOCTU BONTOKHUCTLIX NonydabprkaTos.
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Tema 6. OTbenka XMMWUKO-TEPMOMMUXAHUYECKON MaccChbl.
Cxema o16enkn, MexaHuaM MNepoKCUOHON OTOernkKu,
otbenka nuctBeHHon u xBonHon XTMM. JlabopatopHas
pabota Ne6: OnpepgeneHne cTeneHW MPOKMIENKN W
yOEPXKMBAEMOCTU HaMNosHUTENEN.

Pasgen 3. TexHonorua u obopydoBaHue NpoOu3BOACTBA
MakynaTypHON Macchl.

Tema 7. CpBoKWcTBa BTOPUYHOrO BOMOKHA. [MpuyKHBbI
CHWXeHUs OymaroobpasyloLmnx CBOWCTB  MakynaTypbl,
BMObl MNPOAYKUMW C  WCMOMb30BaHMEM  MakKynartypbl.
JlTabopaTopHas paboTta Ne7: Onpepenexune
XapakTepuctmk  BymaxHOM Maccbl M MokasaTenen
NPOYHOCTH.

Tema 8. Cxembl nogroToBKM MakyrnaTypHOM Macchl.
Pocnyck, rpyboe wn TOHKOe COpPTUpPOBaHWe, yaaneHue
MENKUX  BKMKYEHUA,  (DpaKUMOHMPOBaHWE,  CUCTEMA
OeunHkmHra. JlabopatopHass pabota Ne8: AHanusbl
obpasLoB Oymarn c NOBEpXHOCTHOM 06paboTKOMN.

Pasgen 4. Teopus, TexHMKa U TEXHOMNOMMSA NPOW3BOACTBA
Bymaru n kapToHa.

T,]1

Tema 9. TeopeTudeckme OCHOBbI MEXBOJSIOKOHHOIO
cBsi3e00Opas3oBaHus. Bymaroobpasytowmne CBOWNCTBA
BOJTOKHMCTbIX  nonydgabpukaToB, Mpoueccbl pasmona
BOITIOKOH, OOpasoBaHWe cBs3e B OymaxHOM nucTe.
JlTabopaTopHaa pabota Ne9: [lNpogormkeHue - AHanuabl
obpasuoB bymaru ¢ NoBepXHOCTHOW 06paboTKON.

Tema 10. Xumunyeckne npoueccbl B NPOU3BOACTBE
Oymarn 1 KapToHa. XvMunsi B MOKpoM 4acTu Oymaro- u
KapToHoAenaTenbHOM  MallMH, Npouecc  MNPOKNEenku,
HanomNHeHus, KpaweHus, XUMUYEeCcKne BCroMoraTesibHble
BellecTBa B npou3Boactee Oymarm UM KapToHa.
JlTabopaTopHaa pabota Ne10: [MpogomkeHue - AHanusbl
obpasuoB bymaru ¢ NOBepXHOCTHOW 06paboTKON.

Tema 11. OcHOBHble npouecchl npousBoacTeBa bymary u
KapToHa Ha OGymaro- M kapToHogenaTemnbHbIX MalluHax.
Mpoueccbl Hanmycka, OTNMBA, MNPECCOBaHWS W CYLLKK
Oymarm M kapToHa, 00e3BOXMBaHME U OPMUPOBaAHUE

GymaxHoro MonoTHa, dopmupoBaHme OCHOBHbIX
xapaktepuctuk 6ymarm  u  kaptoHa. JlabopatopHas
pabota Ne11: T[lpogormkeHme - AHanu3bl 00pasuos

Bymaru ¢ NOBEPXHOCTHOM 0BPabOoTKOMN.

.1




Tema 12. lMpoueccbl NOBEPXHOCTHOM 006paboTkm Gymaru
n kapToHa. KanaHgpupoBaHvue 1 cynepkanaHopupoBaHue
Oymarm U KapTOHa, MOBEPXHOCTHAs nMpOKMenka u
MernoBaHune, MOKpbITMe Oymarm M KapToHa BHE MalUWHBbI.
JlabopatopHasi pabota Ne12: lNMpopomxkeHne - AHanusbl

2 3 2 6,75

ob6pasuoB Oymarn c NOBepXHOCTHOM 06paboTKOMN.

Utoro B cemecTpe (Ha kypce ans 3A0) 17 17 17 56,75

KoHcynbTauumn n npoMmexyToyHasa attectaums (3ader) 0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 51,25 56,75

4 KYPCOBOE NMPOEKTUPOBAHME

KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoOM He NpeaycMOTPeHo

5 BANINIbHO-PEUTUHIOBASl CUCTEMA OLIEHUBAHUA

Wcnonb3oBaHune GansbHO-PEATUHIOBOW CUCTEMbI HE MPeayCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 NokasaTenu oueHNBaHUsA OBYYEHUA

Kon komneTteHumn

NokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHVIF|

MNK-6

1. N3naraeT HeOBOXOAMMY Hay4YHO-TEXHUYECKYIO MHOopMauuio no obopyaoBaHUo 1
TexHonoruun LUBT. MpumeHseT co3gaHns akcnepuMeHTanbHbIX YCTaHOBOK.

2. AHanusmpyeT Hay4YHO-TEXHUYECKYID MWHQOpMaUmMio ANS pelleHnss KOHKPeTHbIX
3agav TexHonormn.OcyLllecTBnseT npakTU4eckMe 3HaHWs UM YMEHUS Ha pearnbHbIX
YCTaHOBKaXx UM OMbITHbIX CTEHAAX.

3. Bnapeer wmeToauyeckum  obecneyeHMem  OnNA peLleHUs  KOHKPETHbIX
TexHonornyeckmx 3agad. Bnageetr cnocoBGHOCTbIO K CO30aHWMIO M 3KChnyaTaumu
3KCMeprMeHTanbHbIX TabopaTOpHbIX YCTAaHOBOK.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHne MucbmeHHasn paboTa

3a4yTteHo

OO6yuvatowmiica cBobogHO OpueHTUpyeTcs
B TEPMWMHAX W OnpeneneHnsx; YCBOMN
OCHOBHYO " OOMONHUTENBHYHO

nuTeparypy; nposiensieT  TBOpYeckue | OOyvatolmMincs OTBETUN MPaBUMbHO Ha Bce

CNOCOBHOCTM B MUCMNONb30BaHMM Yy4eOHOro | TECTOBbIE 3a4aHUS.
MaTepuana, npaBWbHO OTBETMN  Ha
BOMpPOCHI MpenogasaTenili B COOTBETCTBUM
C TEMOW 3a4eTa.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTaTOYHOro
YPOBHS  3HAHUM  AWCUMMIUHBI,  MJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHnsix; Noxo 3HakoM C OCHOBHOW
nuTepaTtypow; JornyckaeT npu  oTBeTe
CYLLECTBEHHblE OWWNOKM U HE MOXEeT
YCTpaHUTb WX Aaxe MoAd PYKOBOACTBOM
npenoaaeatens, aonyckan
CyLLeCTBEHHblE OlWMKOKM B OTBEeTe Ha
BOMPOCKI NpernoaaBaTens.

Oaxke nog pykoesoacTtBOM npenogaBaTtend.

6.3 TunoBble KOHTPONbHbIE 3aA4aHWs /UMK UHble MaTepuarnbl, UCNONb3yeMble AN OLEeHKU pe3ynbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n |

dopMynMpoBKM BOMPOCOB

Cemectp 2

1 |D,en|/|rH|/|q3v|KaLu/|9| OpeBeCKHbI B KUCION cpefe.

O6yyvarominca oTBeTUN HEenpaBuIlbHO Ha Bce
TECTOBblE 3a4aHUsi U HE MOXET YCTPaHUTb UX




Buabl cynbguTHON Lennonosbl.

I'Ionyquvle nonyuenrnosbl.

Mony4yeHue nurHocynbgoHaToB.

TeopeTnyeckme oCHOBbI CyrnbdaTHOM Bapku.

Mpouecc pereHepaumMm XMMUKaTOB.

TexHonormsa u oGopynosaHme LLENTOYHbIX BapOoK.

Buabl mexaHn4yeckux macc.

MexaHunyeckne npoLecchbl nponssoacTea.

TexHonormsa n o6opy/:|,OBaHme ana nponssoacTtea MexaHN4eCKmnx Mmacec.

Buabl makynaTypbl U ee xapakTepucTUKu.

TexHonorms u 060pyaoBaHNE BTOPUYHbBIX BOMTOKOH.

CeolicTBa MaKynaTypHON Macchbl U ee UCMOoNb3oBaHue.

BbymaroobpasytoLine cBOMCTBa BONTIOKHUCTLIX NonydabpukaTos.

Mpouecchl pasMorsia BOMOKOH.

O6pasoBaHune cBs3en B BymakHOM nucTe.

Xummns B MOKpOVI 4YacTtu 6ymaro,qenaTeanb|x N KapToHOAenaTesibHbIX MaLlUnH.

Mpouecc npoknerikn dymaru 1 KapToHa.

3|a(3|3|a|2|3[3|2[3]0|x|~|o|als|w|n

npOLl,eCCbI HanoJTHeHnA N KpoLeHnA 6ymar|/|.

20 XuMuyeckne BcrnomoraTerbHble BELLECTBa B MPOM3BoACTBe Bymary 1 kapToHa.
21 Mpoueccol Hanycka 1 oTnuea bymaru 1 kapToHa.

22 Mpouecchl npeccoBaHns 1 CyLLKK Bymarn n kapToHa.

23 dopMUpOBaHNE OCHOBHbIX XapakTepucTuk Bymaru 1 kapToHa.

24 KanangpupoBaHue 1 cynepkanaHapvpoBaHie Bymarm n KapToHa.

25 lMoBepxHOCTHas NpokKnerka n MenoBaHue.

26 MokpbITMe Bymarn n KapToHa BHE MaLLUWHBbI.

6.3.2 TunoBble TeCTOBbIe 3afaHNA

1. BbIxog MexaHn4yeckon ApeBecCHOW Macchl cocTaBnseT
A) 78...86 %
B) 48...75 %
B) 85...98 %

2. XpaHeHne 6anaHCcoB N TEXHONOIMYECKNX OPOB OCYLLECTBNAIT B
A) kyyax

B) cknapax

B) Boge

3. Pacxon aMTnonHuTa, nNpu otbenke mMacchbl OObIMHO He NpeBbiaeT
A) 1% k macce a.c.B.
B) 2% k macce a.c.B.
B) 10% k macce a.c.B.

4. OT6enka QUTUOHUTOM NOBLILWAET 6ENn3Hy Ha
A) 8-10 %

B) 2-3 %

B) 5-7 %

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3a4ayu, Keuchbl)

He npegycmoTtpeHo




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 0by4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMeXXyTo4HOM aTTecTaumMm 1 NopsaaokK NIMKBMAALMM akageMUuvecKom
3a0/MKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalMmu No QUCLUNIMHE

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 Oco6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUNimHe
Bpewmsi Ha nogroToBky - 0,5 yaca, B 9TO BpeMsi BXOOAUT NOAroTOBKA OTBETA HA TECT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
7.1.1 OcHOBHas y4yebGHasa nutepaTtypa
ConHueB, 0. T1.,|HaHoTexHonoruu n http://www.iprbooksh
MpsaxuH, E. U., | cneumansbHble maTepuansi Cankr-MeTen6vor op.ru/97818.html
BononkaHuHa, C. A., XMMMSHPA%"’ : 2020
MNeTkoBa, A. .,
ConHuesa, HO. IN.
7.1.2 lononHuUTenbHasa y4ebHaa nutepartypa
Butasb, M. A., | OCHOBbI HaHOTEXHONOMMA WU MuHck: Bbiwanwas http://www.iprbooksh
CeuayHoBu4, H. A. HaHoMaTepuarnoB wKkona 2010 op.ru/20108.html
Mpokodpbera, H. W.,|dusmdeckme appexThl MockBa: MockoBCKuUi http://www.iprbooksh
MpuGos, J1. A. HaHOTEeXHOMori rocyapCTBEeHHbIN 2013 0p.ru/23754.html
CTPOUTENbHbLIV
yHuBepcuteT, 36C ACB

7.2 Nepe4eHb npocdeccuoHanbHbIX 6a3 AaHHbIX U H(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/,
OnekTpoHHas 6ubnuoteka BLUTI CIBb MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru.

7.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTPaHAeMoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MaTtepuanbHO-TEXHMYECKON 6a3bl, HEOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnumHe

AyauTopus OcHalueHne

MynbTumeguiiHoe 060 oBaHue, cneyuanuanpoBaHHasa mebernb, JoCKa
JlekunoHHas ¥ A pyA 4 P A

ayauTopust

JlabopaTtopHoe obGopygoBaHve gnsi pasmorna nonydabpukatos: cnektpodotomeTp, npmudop -
B-017 1M, npu6op Lonep-Purnepa CP-2, npubop ana nomona 6ymarn, npubop OC; nabopatopHble
CTOnbI, CYLUUIBHBIE LWKadbl, TabopaTopHbIE BECHI, KOM-MIEKTbI NabopaTopHON NOCyAbl.

JlabopaTopHoe o06opyaoBaHve NS U3roToBneHus obpasuoB OGymarm wn kapToHa: annapart
NUCTOOTNMBHON ANsi  W3rOTOBMEHMS OTIIMBOK, [JE3UHTErpaTop, KOMMIEKT WU3MepUTENbHBIN,
B-018 nabopaTtopHbIi  pa3manbiBaloLLuii, Mellanka BepxHenpuBogHasi, npubop Lonep-Purnepa,
npubop Ans nomona Oymaru, nponennepHasi Mellanka, fKkopHas Mellanka, ycTaHOBKa [Ans
pocnycka, Becbl Anst bymaru, PH-meTp, anctunnsarop

JlabopaTopHoe o6OopygoBaHuMe [Ons  METOAOB  KOHTPOMs KayecTBa  XMMMKATOB:  BECHI
B-125 nabopaTtopHble, OUCTUNNATOP, MydenbHas NeYdb; BbITSXKHbIE WKadbl, CYLUUMbHbIA LWKad




