MockoBckasi 0JIMMIINALA HIKOJIbHUKOB 110 9KOJIOTHH
2024-2025 y4eOHblii roa
11 knace

3ananme 1. «/laypckuii 3anoBeJHUK»
3aoanue npedocmasieno napmMHEPOM ONUMNUAOBL —
Mesicpecuonanvnvim oduiecmeeHHbIM osudxcenuem «/Ipy3vs 3an06e0HvIX 0CHPOBO6).

Ha rore 3abaiikambckoro kpasi, y caMoi TpaHuIlbl ¢ MOHTOHe, pacioioKeH OJIUH U3
OouocepHbIX 3amoBEJHUKOB Hamell crpansl — Jlaypckuil. 3amoBegHHK ObLI
opranu3oBaH B 1987 rony 1uisi oXpaHbl OPUPOAHOTO KOMIUIEKCA CTEMHBIX 03€p U
BOJIHO-00JIOTHBIX yroaui, 3aaumatoniux 6omuee 80 % ero teppuropun. CremnHas 30Ha
3abalikanpsi OTAMYAETCS YHHUKAJIbHBIM KJIMMAaTOM: YepeJAOBaHHWE BJIAXKHOTO H
3aCyIUIMBOTO MEPUOJIOB MPOUCXOAUT MpUMepHO Kaxnable 30-35 ner. BcnenctBue
ATOTO MPOUCXOASAT €XKETOHbIE KOeOaHus ypOBHS BOJ/IbI B CTEIHBIX 03EPax, BIUIOTH J10
MOJIHOTO HCYE3HOBEHMsI BOJOEMOB B 3acyuuiuBbie rojabl. [lo Geperam 03€ép u Ha
OCTpOBaXxX THE3ISTCS NECATKH BUAOB BOJOIIABAIOLIMX M OKOJOBOAHBIX nTul. K mx
YUCIy OTHOCUTCS PEIMKTOBas 4Yalka — peayalliuil BUJ, THE3I0BbIC KOJIOHUU
KOTOPOI'O COXPAaHUJIUCH JIUIIb HAa HECKOJIBKUX 03€pax B LleHTpanbHolt A3uu, a oOmias
YUCJIEHHOCTh HE MPEBBIIIAET HECKOJIBKHUX ThICAY 0co0el. PenukToBas vaiika BHECEHa
B Kpacueie Kuurm MexayHaponHoro coro3a oxpansl npupoasl (MCOII) u
Poccuiickon ®@enepanum.

[TomuMo 03€p M BOMHO-OOJOTHBIX yromaui, B Jlaypckom 3amoBeIHHKE OXPaHSIOTCS
cTenHbIe SKocucTeMbl. K MOMeHTy 00pa3oBanus 3anoBeiHnKa 6uom Jlaypckux creneit
YK€ CHJIBHO MOCTPaJall U3-3a paclallky U BBICA/IKH JIECOIIOJIOC, 3 HEKOHTPOJIUPYeEMast
0XO0Ta CEepbE3HO MOAOpBajia YHMCICHHOCTh BAXKHBIX CpenooOpazoBaTeneil cTemei —
KOIIBITHBIX MJIEKOIUTAIOIINX. BBIJIM MOJIHOCTHIO YHUUTOKEHBI TAKUE BUJIbI KOIIBITHBIX,
Kak somaab [IpxeBanbckoro, KyjaH, aprajiv (AMKui 6apaH) 1 MOHIOJIbCKUH I3€PEeH —
OJIMH M3 JIByX BHJIOB aHTHWION, oOuTarommx Ha Tepputopun Poccuu. Ilonanu
B KaTETOPUIO PEAKUX H JPYrME€ BHUIBl CTENHBIX MIICKONUTAIOIINX, HAIpUMEp
MOHTOJILCKMM CypoK — TapbaraH u Aukuid kKor — wmaHyld. Cpeaum nOTuil
HEe3aMeIMTEIbHBIX MEp M0 OXpaHe TPeOOBaM HECKOJBKO BHUJOB JKypaBieil (B TOM
YKuCJIe€ U CUMBOJ OyAyLIEro 3amoBeHUKAa — JAypCKUW KypaBiib), Ipoda U MHOTHE
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BUJIbl NIEPHATHIX XHUIIHUKOB. [losBIIEHWE 3alOBENHMKA IMO3BOJWIO PE3KO CHUBHUTH
AHTPOIIOTCHHOE BO3/IEMCTBUE HA XPYIKHE CTEMHBIE SKOCUCTEMBI U COXPAaHUTH
YHUKAJIbHBIA TPUPOJHBIA KOMIUIEKC. YMCIEHHOCTh OOJBIIMHCTBA PEIKUX BHUJIOB
cTtabuin3upoBajiack M Havana pactd. C mnpuneraronieil teppuropur MoHrosimu
B 3allOBEIHUK Hayajdd 3aXOAUTh J3€PEHbl, HO B INEPBBIE TOAbl CYIIECTBOBAHMSI
3aMoOBEIHUKA WX YHCJICHHOCTh He mpeBbimana 10—-15 ocobeit. BoccTaHoBUTH
YUCJIIEHHOCTh CTEIHOM aHTUJIONBI YAAJIOCH TOJBKO MOCJE PACIIUPEHUS OXPaHAEMbIX
TeppuTOopuii B crensax 3abaiikaiabckoro kpas (B 2011 romy ObLT opraHu3oBaH
denepanbHbli  3aKka3HMK «JlonMHA f3€epeHa») W BKIIOYEHHMS HMX B COCTaB
MEXIYHApPOJIHOIO 3aloBeIHUKAa (TPAaHCTPAaHUYHOTO pe3epBaTa) «laypus» (Hapsgy
¢ JlaypckuM 3amOBEJHUKOM M 3aKa3HUKOM «JlonmHa A3epeHa» B HEro BXOIAT CO
CTOpOHBI MOHTOJIMM CTPOTO OXpaHsieMas mpupoaHas teppuropust «Monroa [aryyp»
1 co ctopoHbl Kutast 6uocdepnsiii 3anoBeqHuk «Jlanainop»). B HacTosiiee Bpems Ha
POCCHIICKO# TeppuTOpUU MOCTOSTHHO 00uTaeT 10—15 Thicsau A3epeHOB, a B HEKOTOPHIE
roJpl OrPOMHBIE (JI0 HECKOJBKUX JECSITKOB THICSY OcCO0el) cTaga MNPUXOAST
¢ repputropur Mounronuu. B 2017 roay sta nmpupoaHas tepputopus ObLia BKIIOUYEHA
B criicok BcemupHoro Hacneanss FKOHECKO kak MexxayHapOoaHbINH 0OBEKT.

Bomnpocs! k 3aganuio 1

1.1 ITouemy BbICaJKa JIECOIMOJIOC OKa3bIBaeT HEraTUBHBIM A(QQEeKT Ha CTENHYyIO
AKOCUCTEMY?

1.2 TloueMy 71€COMOJIOCHI OKa3bIBAIOT IMOJOKUTEIBHOE BIUSHUE HA MCKYCCTBEHHBIE
arpo3KOCHUCTEMBI?

1.3 Kakyto poJib UrparoT KONBITHbIE MJIEKOMUTAIONIME B CTEMHOM 3kocucteme? Yem
OIMACHO JJIsl 5KOCUCTEMBI CTEIEl MCYE3HOBEHUE KOTBITHBIX ?

1.4 Tlouemy a7st BOCCTAaHOBJICHHUSI YHCIEHHOCTH CTETHBIX aHTHIION HE0OX0IUMO OBLIO
pacUIMpPUTh 3AMOBEIHYI0 TEPPUTOPHIO M CO3[aTh TPAHCIPaHUYHBIN pe3epBaT? Kak
MOXXET HM3MEHUThCS YHUCIEHHOCTh J3epeHa B JlaypCckoM 3allOBEIHUKE B CBS3H
C IPOUCXOIAIIMMHU KIIMMAaTHYECKUMHU U3MEHEHUSIMU ?

1.5 Pexxum oxXpaHbl IPUPOIHBIX KOMIUIEKCOB B OMOCPEPHOM 3aMOBEIHUKE TOPa3io
OoJiee cTporui, yeM B 3aka3zHuke. [loueMy Jy1st BOCCTaHOBJICHHS YUCIEHHOCTH JI3€pEeHa
OKa3aJIoCh JIOCTaTOYHO CO3JaHusl 3aKa3HHWKa, O0€3 paclIupeHus TEepPPUTOPUU
o6uocepHoro 3anoBeAHUKA?

1.6 M3BecTHO, 4YTO, HECMOTpPS HAa Camble CTPOTME MEPbl OXPaHbI, YHCIEHHOCTb
PENMKTOBBIX Yaek B J[aypckoM 3anoBeJHUKE CHIIBHO KOJIEOIETC s, @ B HEKOTOPbIE TO/IbI
OHM BoOOIIe He THe3aaTca. Kakue ¢akTopsl ONpENessioT TaKyl JUHAMUKY
YUCJIEHHOCTH 3TOro Buaa? Kakoe BIusHUE HA YUCIEHHOCTh PEJIUKTOBOM YallKU MOTYT
OKa3aTh MIPOUCXOIAIINE KIUMATUUYECKUE U3MEHEHUS ?

1.7 Tlouemy BOCCTaHOBJICHHE UYHUCIEHHOCTH TapOarana B Jlaypckom 3amoBeqHUKE
MTOJIOKHUTENBHO CKa3aJIOCh HA MHOTHX JIPYTUX CTEMHBIX )KUBOTHBIX? [loueMy 310poBbe
MOMNYJISILIMA 3TOrO 3BEPbKA OYEHb TIIATEIBHO KOHTPOJUPYETCA NAXKE B YCIOBUSX
o6uocgepHoro 3anoBeAHUKa?

1.8 B uéM 3aKkimroyaroTCs CHOKHOCTH ISl PAa3BUTHUSL DKOJIOTMYECKOrO Typu3Ma Ha
TPAHCTPAHUYHBIX OXPaHSAEMbIX TEPPUTOPUAX ?
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3ananme 2. «Ikonornyeckas karacrpopa B KepueHckom npoJiuse»
3aoanue npedocmasieno napmMHEPOM OTUMNUAOBL —
Mockoeckum 20cyoapcmeeHHblM UHCIUNYHOM MENHCOYHAPOOHBIX
omuowenuit Munucmepcmea unocmpanuvix oen P@
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MTHUMO

k YHHBEPCHMTET )

15 nexabps 2024 rona, B KepueHckoMm MposivBe, BO BpeMs IITOPMa MPOU30IIEN
pasioM KOPIYCOB JIByX HE(TSIHBIX TaHKEPOB. B pesynbrare KpylIeHHUs OJUH TaHKEP
3aTOHYJI, BTOPO TIOTEPSUT yIIpaBiieHue U AperidoBa, moka He CeJl Ha MeJlb, TPOU30IIIET
pasnuB HEDTEMPOIYKTOB, YaCTh U3 KOTOPHIX CMeEMIanach C TONIIEH BOJBI, 4aCTh —
BBEIHECEHa Ha Oeper. Beibpoc Maszyta oTrmeden Ha mobepexbsax Kybanum u Kpeima.
JlaHHBIE 10 MOMABIIEMY B MOPCKYIO BOJy KOJMUYECTBY Ma3yTa pa3HsaTcs ot 2,4 no 3,7
TOHH. Bcero cyna nepeBo3uinu 9,2 Tbic. TOHH TOIUIMBA.

B nauane suBapst 2025 roga, [Ipesuaent Poccun Bnagumup Ilytun nopyunin
co3aarb ¢eAepalbHbIi WTA0 IS IMKBUIALUUA TOCIEACTBUNA aBapuu. ExkeHeneiabHO
npoBoAATCS 3acenanus [IpaBUTENbCTBEHHON KOMUCCHUU JIJISi KOOPAMHAIIMM padoT 1O
JUKBUAAIMA TMOCJIEACTBUN 4Ype3BbIYaWHOW cUTyaluu. 25 stHBapsi IIpaBuUTenbCcTBO
BhIZICTMIIO 1,5 mupa. pyOnedt Ha JUKBUIALMIO TOCHEACTBMM pa3nuBa. Ha Bcex
IUBDKHBIX Tepputopusix KpacHomapckoro kpasi naboparopusimu PocniorpeOHanazopa
BeAETCS aHaiIM3 MpoO rpyHTa W necka. JlaHHeie 3amepoB mpoO BO3AyXa, MUTHEBOU
BOJIbI, OMOpecypcoB, MpoBeNEHHBIX Jaboparopusimu PocriorpeOHan3opa, ocTaroTcs
B HOpMme. K cepenmne deBpans ouunmieHo 357 kM OeperoBod JTUHUHU, coOpaHo Oojee
186 ThIC. T 3arpsA3HEHHOrO Mecka W rpyHTa. Ha muiomaaku BpeMEHHOTO XpaHEHUs
BBIBE3€HO nopsiyika 144 TeIC. T, 1Sl yTUIU3AIMU B CIICIIMATN3UPOBAHHbIE OpraHU3alun
BBIBe3eHO Oosiee 48 Thic. T. JlanHas paboTa mpomomkaeTcs.

AKTHUBHBIC YYAaCTHHKHM JMKBHUJAIIMU TMOCIEACTBUN aBapuu B KepueHckom
MpoJuBE — BOJOHTEPHI. J[0OpOBONIBIBI COOMPAIOT HEPTENPOAYKTHI B MEIIKH IS
NOCTCAYIONEH  yTWIM3alluM, KOTOPYK  OCYIIECTBUT  CHEIHAIM3UPOBAHHOE
npeanpusitue. [lo OGeperoBoli JUHUMU HUIYT paOOThI MO CHACEHHUIO MTHUIl, KOTOPHIM
HeoOxonuMa mnomoinb. B KpacHomapckoMm kpae pa0oTarOT IIECTh UEHTPOB IO
CIIACEHUIO MTHUII, TOCTPAAABIINX OT Ma3yTa.
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Bol  usyuunu npeonosicenuwiti  mexkcm no  IKOIO2UYECKOU Kamacmpoghe
6 Kepuenckom 3anuge. Tenepv 6awa 3adaua onpedenumsv Opy2ue UCHMOYHUKU
nocmynienus Hegpmu u nHegpmenpooykmos 6 Muposou okean (1), onpedearums, umo
npoUCXooum ¢ Heghmouio U HehPmenpoOyKmamu 8 B00OHOU cpeoe U UX 8030elUcmseuem Ha
ouomy (2), a makdce nOKA3aMb CBOU 3HAHUA NO CHUINCEHUIO HEe2amugHO20
8030elicmaus Hepmu u He(hmenpooykmos Ha npupooy u ueiosexa (3).

Bonpocs! k 3a1anuio 2

2.1 ITomuMo aBapuii BO BpeMsl TPaHCIIOPTUPOBKH, KaKHE €IIE CYIIECTBYIOT UCTOYHUKHI
3arps3HeHust HepThio U HedTenpoaykramu MupoBoro okeana? HazoBute He meHee
4-X UCTOYHUKOB (HE BKJIFOYas aBapuu HedrTeTraHkepoB). Ha kakue 2 rpynmbsl MOKHO
pa3IeNIuTh BCE UCTOYHUKH 3arpsi3HEHUS HEPTHIO U HEDTEPOyKTaMU ?

2.2 Vcnionb3ysl pUCYHOK, BBIIIOJHUTE 33JIaHUE:

Brmanenue ¢ atmociep-
HEIMH OCASKAME

Hc ATtMochepHoe

OKHCIICHHE

M Pacnpocrpa-
Jlonawimmecs HEHHE

MY 3LIPLER

MOBEPXHOCTHASA ITJEHKA

Iy Mepeme-
::.'::p‘f:’ 3mym ieHme
HBOLA € ny3Inpe-

£}
B BOMC e i

pATIE
HECKOE
BIAMN=

sogeii-
cTBme \ |  Pacnpenencime
Pacreopenne f ITAHETOHOM
BakTepransias \
JCTpagalms * 4
TR Cueimenme
[MoTpebnenne OcamneHne KOMKH H MEPEHOC
ITAHKTOHDM Wi BIBCIICHHBIX Ha e

YACTHIIAX

XHMMMECKAA B EHHT’EPHM BHAH JICIPAIAlHA HE JIHC

HaunbGonee OnaronmpusiTHbie YCIOBHS JJIA Pa3fioKeHUs HE(QTSHBIX YIJIEBOJIOPOIOB,
B TOM YHCJI€ TIOMABIIMX B OKPY>KAIOUIYI0 CpeAy NpU pa3inuBax HedTH, HAOTIOJAIOTCS
B OIIPEIEIICHHBIX €CTECTBEHHBIX YCIIOBHSIX.

Oxapakrepusyite 3tu ycioBus. [IpuBenute He MeHee TPEX YCIOBHIA.

2.3 Kakue pHCKHM CYIIECTBYIOT AJii BOJIOHTEPOB, KOTOpbIE MPHUHUMAIOT y4dacTHe
B JIMKBUJAIMKM aBapUIHBIX pa3iuBOB He(dTH, cOope HedTe3arps3HEHHBIX TPYHTOB,
ouucTke ntul oT HeTenpoaykroB? IlpuBenure 4 mpumepa. s Kaxgoro pucka
NPEJIOKUTE Mepy 3auThl. OTBET 3aNUIINUTE B TAOIUILY.
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3ananme 3. «Pac4ét nHAEKCA YCTOMYUBOI0 PA3BUTHSD)
3aoanue npedocmasieno napmMHEPOM OTUMRUAOBL —
Poccuiickum yHugepcumemom opyrcovl Hapoooe.

PoccuiicKHA
YHHBEPCHTET
ApYyKOBI

\ Hapozon w
Komnanus «3enéHplii yrom 3aHIMaeTCs MPOU3BOACTBOM U YCTAaHOBKOM 3KOJIOTUIHBIX
MOJTyJIbHBIX TOMOB M3 JiepeBa. PyKOBOACTBO KOMITAHWH peIIaeT OIICHUTh CBOW BKJIaJ
B YCTOHYHMBOE pa3BUTHE, YUYECTh IKOJOTHYECKHE, COIMAIbHBIE M SKOHOMHYECKHE
acriekTsl cBoelt aesitensHocTd (ESG).

Heanb: paccunTaTh HHIAEKC YCTOMIMBOTO Pa3BUTHS KOMITAHUY «3EIEHBIA yTOI.
JlanHbIe:

®  WCIOJIb30BAaHUE BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTHH JIJIsl IPOU3BOJICTBA;

® 3aKynKa CepTHPHUIMPOBAHHBIX IO SKOJOTHYECKHUM CTaHIApTaM MaTepUaIOB
Yy MECTHBIX MTOCTABIIIUKOB;

e (OpMHpPOBAHHE HOBBIX pabOUYMX MECT W COJCHCTBHE PA3BUTHIO MECTHBIX
COOOIIIECTB;

® HAJIWYME CIIPOCA HAa TOBAPHI KOMITAHHH.

Tpedyercs: pazpaboTaTh METOIMKY pacuéra nHAeKca yctonuuBoro passutus (MYP)
KOMITaHWUHU, YYUTHIBAS CIAEAYIONINE PaKTOPBHI.

1. Dxoyoruueckuil acrekT: UCIOJIb30BaHUE BO30OHOBIISIEMbIX UCTOUHUKOB SHEPIUU
M 3aKylKa CepTU(PUIIMPOBAHHBIX MO HKOJOTMYECKUM CTaHAApTaM MaTepuaioB (Bec
dakropa — 30 %).

2. CouManbHbIM acnekT: (OPMUPOBAHHE HOBBIX pPaOOYUX MECT U COJCHUCTBHE
Pa3BUTHIO MECTHBIX coo01ecTB (Bec aktopa — 30 %).

3. DKOHOMHYECKHI acTeKT: HAIMYUE CTIpoca Ha TOBaphl KOMIaHUU (Bec (pakTopa —
40 %).

Kaxnpiii pakrop onenuBaetcs mo mkajiae ot 0 qo 10 6ammos. UYP paccumteiBaeTcs
Kak cpenHee apudmernyeckoe Bcex hakTopoB. HeoOxoammMo mpeacTaBUTh pacuEThl U
WHTEPIPETAIHIO PE3yJIHTATOB.

Y4aurbiBaiiTe, YTO KOMIAHUS «3€JIEHBINA YTO» TOCTUTIIA CIEAYIONINX Pe3yJIbTaTOB.
o Houis Bo300HOBIsIEMO# 3HEprun — 73 % (MakCuMaIbHO BO3MOKHOE 3HaYEHUE).
o KonmdecTBo co3gaHHBIX HOBBIX pabodymx MecT — 8 (CpemHee 3HA4YeHUE IS
CpPEIHET0 MpeanpusaTHs). YuuThiBalTe, 4To 48 paboymx MECT — BBITIOJIHCHHE
nokazarenst Ha 10 6amios.

o Poct mpomax — 18 % (cpennuii mokazatenab pocTa Uisl pa3BUBAIOLIEHCS
KOMITAaHUU). YUUTBIBAWTE, YTO POCT NpoJaxu B 36 % — BBITIOJIHEHHE MMOKA3aTeNs Ha
10 6amnos.



MockoBckast 0JIMMIKNAAA IKOJBHUKOB 10 3Kojoruu, 2024-2025 yu. r., 11 knacc

JI1s1 pellieHus 3a71a4y BaM HY>KHO BBITIOJIHUTD CIICIYIOIIUE 11aru:

3.1 Onpenenuth TOKa3aTead [JIsd KaXJIOro acrekTra ACATeIbHOCTH KOMITaHWH:
9KOJIOTHYECKOT'0, COIMATBHOI0 U SKOHOMHUYECKOTO.

3.2 OneHuTh Kaxabli mokasatesnb no mkane ot 0 1o 10 6anmoB, cocTaBUTh TabIUILY
3.3 Paccuurath unaekc ycroitunBoro passutus (MY P) kak cpeanee apudmernaeckoe
Bcex ¢akTopoB (B Oaiax) W CAENAaTh BBIBOA O BKJAJE KOMIIAHWUU B YCTOWYMBOE
pa3BUTHE.

3ananmue 4. «TexHo10rus MePpepadOTKHA MOJOYHOM MPOTYKIIUN»
3aoanue npedocmaeieno napmuepom oarumnuaovt — Hayuonanonwvim
uccneoosamenvckum ynusepcumemom UTMO.

(viT™mO)

Buumanmue! /i1 pemieHusi JaHHOrO 3aJaHHMs PeKOMEHAYeM BOCIOJIb30BATHCHA
CTAThSIMH, NPUBEAEHHBIMY B IPUJIOKEHNH (CM. HUKe).

Henan: pazpaboTaTh KOMILIEKCHYIO CTPATETHIO M0 IEpepadoTKe MOOOYHOT0 MPOAYKTa
pY M3TOTOBJICHUU TBOPOTra HAa MOJIOYHOM NPENNPHUSATHU, B YACTHOCTU CHIBOPOTKH
MOJIOYHOM (TBOPOMKHOM), C 11€JIbI0 COKPALIEHUS PACXO0/I0B HA YTUIIU3AIMI0 TOOOYHOIO
NPOJYKTa U OYUCTKY CTOUHBIX BOJ IPEANPHUSATHUS.

BBoanast yacrth:

[Ipon3BOACTBO MOJIOYHOW MNPOAYKIMU SIBIISIETCS BAXKHOM CTPATETMYECKOM 3aJayei
nepepabateiBatolieil orpacin B P®D, Tak kak oOecrneurBaeT HaceleHUE TaKUMU
NPOIYKTaMHU MUTAHMS, KAK MOJIOKO MUTHEBOE, KUCIOMOJIOUHAS MTPOIYKIIUS, BKIItOUast
TBOPOT U TBOPOXKHBIE u3nenusi. B coorBercTBuu ¢ [Ipukazom Munsnpasa Poccun ot
19.08.2016 N 614 (pen. ot 30.12.2022) «O06 yTBepkJACHUU PEKOMEHAAIUN TIO
palMOHAIBHBIM ~ HOpPMaM  TIOTPEOJICHHsI TMHUIIEBBIX MPOIYKTOB, OTBEUYAOIINX
COBPEMEHHBIM TpPEOOBAHHUSM 3I0POBOTO THUTAHUS» YCTAHOBJICHBI PAIMOHAILHBIC
HOPMBI OTPEOICHUS MOJIOKA M MOJIOUHBIX MPOTYKTOB B 00bEMe 325 Kr/ro/dyenoBexa.
Opnnako BBIPAOOTKA HEKOTOPHIX MOJIOYHBIX MPOMYKTOB COMPSDKEHA C TIOTYyYCHHEM
MOOOYHBIX MPOJYKTOB IPOU3BOJICTBA, KOTOPHIE HYXKIAIOTCA B JIOMNOJHUTEILHOU
nepepaboTke Ha JACHCTBYIOMIEM MPEANPHUITHN WU Ha JAPYTOM mepepadaThIBarOIIeM
MPEANPUATHN C YIETOM TpeOOBAHUN TEXHUUECKOTO perjiaMeHTa TaMOKeHHOTO CO03a
«O 6e3omacHocTH MOJIOKa 1 MoJiouHoM npoaykuum» (TP TC 033/2013).
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BxoaHble fjaHHbBIE:
o (U3UKO-XMMHUYECKUE TTOKA3aTENN TBOPOKHON CHIBOPOTKHU:
v/ MaccoBas oI CyXUX BELIECTB — HE MeHee 5 %;
v’ yriueBonoB (JIakTo3bl) — He MeHee 3,5 %;
v 6enxoB — He meHee 0,4 %.
SHEepreTUdecKas IEHHOCTh NMpoaykTa — He MeHee 17 kkan/100 r.
TUTpyeMasi KUCIOTHOCTh — He Oouee 70 °T;
TeMIlepaTypa XpaHeHus npoaykra — He Bbime 6 °C (B cootBerctBuu ¢ ['OCT
343522017 «CpiBOpOTKa MOJIOYHAs — CHIPBE. TEXHUUECKHE YCIOBUS).
e 00BEM TBOPOXKHOM CHIBOPOTKHM JJis nepepaboTku — 10 50 000 kr/cyTkwu.

TpeOoBanus k pa3padoTKe penieHus!

[IpenyioxkeHHast cTparerusi JODKHA OOecreuyrBaTh JIONMOJHUTEIBHYIO BBIPYUKY
OPEeanpusiTas OT peaju3alud MNPOAYKTOB MNEpepadOTKM MOJOUYHON (TBOPOMKHOM)
CBIBOPOTKH.

Pa3paboTtanHbie pelieHus: JOJKHBI 00€CeUuTh CYyIIECTBEHHOE CHI)KEHHE Harpy3KH
HAa OYMCTHBIE COOPYKEHUS MPEANPUATHS.

[IpennosxeHHbIe pelIeHUs B MEPCIEKTUBE JTOJDKHBI MPUBECTH K CHUKEHHUIO CTEHCHH
3arpsi3HEHMs OKpYKarolel cpeibl (I0YB, BOJOEMOB U TIP. ).

IIpu pazpaboTke pelreHHii HeOOXOIUMO YUUTHIBaTh 00IMEe TpeOoBaHMs K Oe3omac-
HOCTH TMHILEBOTO MPOU3BOJCTBA MOJIOYHOM MPOTYKIIMH.
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Ipuioxkenue (nias 3aganusa or HUY UTMO)

VK 641.053.2

MOJE/JIMPOBAHHME PEIEINITYPBI CBIBOPOTOYHOI'O HAIIUTKA
JJIs1 HIKOJIBHUKOB
Simulation of a whey drink for schoolchildren

B. A. BatananHa, CTyIGHT MaruCTPaTyphl
A. JI. HuxoiuHa, CTYZICHT MaruCTPaTyphl
IOxxHO-Ypanbckuii rocyapcTBeHHb yHIBepcuTeT (HUAY),
(Yensbunck, np. Jlennna, 76)

Peyenzenm: A. B. CtenaHoB, KaHIUJAT CENbCKOXO35HCTBEHHBIX HAyK, JOLIEHT

AHHOTanUs

JleTsiM IIKOJIBHOTO BO3pacTa HEOOXOAMMBI NPOAYKTH! (YHKIMOHAILHOTO Ha3HAYEeHHs, KOTOpbIe obectie-
YHUBAIOT COAIAHCHPOBAaHHOE IUTAHHUE, HAIIPABICHHOE Ha pa3BUTHE OIaronpUATHOH MUKPOGQIOPEI OpraHu3ma.
B crathe paccMaTpuBaeTcs pa3paboTKa pelenTypsl CBIBOPOTOYHOIO HAIMTKA C MCIOJIb30BaHHEM IUIOJOBO-
OBOIIHBIX COKOB ¥ OeJIKOBOro ruzponusara. IIpencraBieHo 000CHOBaHHE HCIIOIb30BAHUS MOJIOYHOH CHIBO-
POTKH U GEIKOBOro rHAPOJIM3aTa B PELENType HAIUTKA JUIS MIKOJIbHHKOB.

KinoueBble cj10Ba: MOJIOYHAs CBIBOPOTKA, ()yHKIIMOHAIBHBIH IPOAYKT, OSIKOBBIA HAPOIN3AT, HEKTHH.

Summary

School-age children need functional products that provide a balanced diet aimed at developing a favora-
ble microflora of the body. The article discusses the development of a whey drink formulation using fruit and
vegetable juices and protein hydrolysate. The substantiation of the use of whey and protein hydrolysate in the
formulation of a drink for schoolchildren is presented.

Keywords: milk whey, functional product, protein hydrolysate, pectin.

Mo0KO U MOJIOYHBIE IPOAYKTHI HTPAIOT OOJBIIYIO POJIb B palMOHE 4elnoBeka. Bricokas muta-
TeJIbHAs IEHHOCTh MOJIOKa ¥ MOJIOYHBIX ITPOAYKTOB 3aKJIFOYAETCA B TOM, YTO OHHM COIEPXKaT HE0O-
XOZMMBIE OPraHHU3MYy YeJIOBEKa BEHIECTBA B ONITUMAIBHO COATaHCHPOBAHHBIX IIPOIOPIHAX U B JIET-
KoycBosieMoit popme [1]. B mpomecce mpou3BoACTBa MOJIOYHBIX MTPOAYKTOB 00pa3yeTcsi BTOPUYHOE
MOJIOYHOE CHIphE — 00€3)KHMPEHHOE MOJIOKO, ITaXTa U CHIBOPOTKA. 3a4acCTYI0 MOJIOYHEIE IIPEITPHs-
THS CIIMBAIOT 3TH OTX0AbL. OfHAKO, BTOPUYHOE MOJIOYHOE CHIPHE SBJISETCS IIEHHBIM MCTOYHHKOM
Oenka. Benku MONOYHOM CHIBOPOTKH — albOyMHH U TIIOOYIHMH NPEBOCXOMAT IO OHMOIOTHYECKOM
LEHHOCTH O€JI0K MOJIOKa — Ka3euH [2].

Mono4Hasi CHIBOPOTKa 00a/jaeT BBICOKOM NMHIIEBOH M OHONOrHMYECKON IIEHHOCTBHIO. XHUMHYe-
ckuii cocraB npencraBineH 50% cyxux BemecTs, B ToM yucie 20% 6enxoB, 10% Mon049HOTrO XHUpa,
95% naxro3sl, 80% MunepanbHbIX BeniecTB [3]. CoBpeMEHHBIE yYEHBIE YTBEPHKIAIOT, YTO IPOIYK-
THI U3 CHIBOPOTKH HMEIOT JUETHYECKOE U JiedeOHoe 3HaueHue [4]. benok Mono4YHON CHIBOPOTKH,
cocrosuii u3 3-nakrornabyinuHa, O-1aKTaaTs0yMHUHA H CBIBOPOTOYHOTO alb0yMHHA, COIEPIKHUT BCE
He3aMEHUMBbIe aMHUHOKHCIOTHI [5]. CriBopoTOUHEBIE Oenku 6orathl HeGUIUTHBIMU HE3aMEHHUMBIMHU
aMUHOKHCIIOTaMHU (JIM3UHOM, TPUIITOGaHOM, METHOHHHOM, TPEOHHHOM M IIUCTEHMHOM), YTO IO3BO-
JISeT CYUTATh UX Hamboyiee OHOIOrHYECKH IIEHHON YacThio OeIKoB Mosoka. Mcmons30oBaHue CBHIBO-
POTOYHEIX OEJIKOB IPH MPOU3BOACTBE MHUIEBBIX NPOIYKTOB UMEET OOJIBIIOE MPAaKTHYECKOE 3HAYe-
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HHe. DHepreTudeckas LEHHOCTh MOJOYHOH ChIBOpOTKM cocrtaBiser 1013 x/[x/kr mm 36 % ot
9HEPreTUYEeCKOM EHHOCTH IEJIFHOT0 MOJIOKa [6].

BenkoBbIi THAPOIM3AT — 3TO CMECh OTAEIBHBIX OEIKOBBIX BEIIECTB (IENTHAOB H CBOOOTHBIX
aMHMHOKHCIIOT), 00pa3yIomuXcs B pe3yabTaTe peakiMy rHapoin3a Oenka. benkoBsle rHApOIH3aTHI
MOJTy4aloT NpH (EepMEHTATHBHOM THAPOJIM3E IyTEM pacIlelUIeHHs [UIMHHBIX Ienel 6enkoB Ha 6o-
Jiee KOPOTKHE NENTHUABl U aMHHOKHCIOTHL. B pesynpraTe mporecca ruaponusa 0elka MOJEKYIIBI
CTaHOBSATCSI MEHBIIE M, TAKMM 00pa3oM, 6oiee JerkoyCBOSEMBIMH OPraHH3MOM. ODTO IO3BOJIAET
opranusMy OsicTpee M dddexTHBHEe ycBaMBaTh aMHHOKHCIIOTHI, HEOOXOQUMBIE Ui MHOTHX (u-
3HOJIOTHYECKHX U METaboIM4ecKUX mporeccoB. Taioke, 6€IKOBBIA THAPONIH3AT COACPIKHT BCE He-
00XOMMbIC aMUHOKHCIIOTHI, BKJIIOYas HE3aMEHHMBIC aMHHOKHCIIOTHI, KOTOPBIE OPraHU3M HE MO-
XKET MPOU3BOAUTH CaMOCTOATENIBHO M JODKHBI OBITh IOy4EHBI U3 IMHIIM. DTO AENAET €ro IOJIHO-
LEHHBIM M Ka4EeCTBCHHBIM MCTOYHHMKOM O€lKa /Ul MOANEpKaHUs 3J0POBOro OOIIEr0 COCTOSHHS U
(GyHKIIMOHHPOBaHHUA opraHus3ma [7].

ITekTHHBI NPEACTABIAIOT COOOW NPHPOIHBIEC IOJHCAXapUABI, KOTOPBIE COAEPXKATCA ITOYTH BO
Bcex pacteHusx. Ha tepputopuu Poccun HambGornee pacipoCcTpaHEHHBIM NEKTHHCOJEP)KAIUM ChI-
pbeM SABJIAIOTCS S0JIOKH, CaxapHasi CBEKJIa, LIUTPYCOBBIEC, NOACOIHEYHUK, KITyOHH TonmuHamMbypa U
1p. [8]. [lextun — HaTypanbHbI npebuoTuk. OH cTUMyIHpyeT pocT 6udumo- U JakrodakTepuii B
KHIIIEYHUKE, CIOCOOCTBYET YBEIMYCHHUIO YHCIIA MOJIE3HBIX OaKkTepHuii, HOpMaIU3yeT ABUTaTeNIbHYIO
axTuBHOCTH JKKT. ITonanas B eIy 09HO-KHUIIEYHbBIA TPAKT, OH NPUTATHBAET Ha cebs BOAY, IOMO-
raeT IPOBIIKCHHUIO MUY U3 JKETyIKa B KUIICYHHUK.

Takum 06pa3oM, 3TH KOMIIOHEHTHI B COCTaBe HAIIUTKA MOTYT CIIyXXHTh NPO(HIaKTUKOH 3ab0e-
BaHHUH XKETyJOYHO-KUIIEYHOTO TPAKTa Y MIKOJILHUKOB, 33 CIET CBOMX CBOHCTB.

Jlns co3faHus pelenTypsl IPOBOJMIOCh MaTEMaTHYECKOE MOZIeIupoBanue B mporpamme Excel ¢
TIOMOIIBIO HazicTpoiiku [TOKCK pemmenus, 3Tansl KOTOPOro IPUBECHBI Ha PHCYHKE 1.

4 )

1 CocraBnenue 6aHka 2 CocTapienue 3 Onrumu3anus
AAHHBIX O 6a1aHCOBBIX ypaBHEHHUH, PEREITTYpRD
KOMITOHEHTax BBEJICHHE COOTBETCTBHHU C
CTaHOBJIEHHBIMH
L TEXHOJOIHYECKUX %’
CBIBOPOTOYHOTO e — TpeGOBaHUAMHU K COCTaBY
HaIMTKa MPOJYKTa
. J

Puc. 1. ODmanvl npogedenus onmumuzayuu 8 npoepamme Excel ¢ nomowwio naocmpoiixu ITouck pewenus

Jnst MOJACIHPOBAaHUA PEHECITYPhI COCTABICH 0aHK JaHHBIX O ITOKA3aTeIIX Ka4ecTBa KOMIIOHEH-
TOB CBIBOPOTOYHOI'0O HAIIMTKa, IPCACTABJICHHBIX B Tabnuie 1, U OaJlaHCOBBIE YpaBHCHUs, IIPCACTAB~
JIEHHEIE B Tabmume 2.
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Tabnuya 1

Bank JAHHBIX AJIA ﬂpOBeﬂeHﬂﬂ MO}]CJ]HPOBaHBﬂ peuen'rypbl

o\o.. = E E lﬁ"
4 ° < = -

AR IER R IR IR I Y
KoMmoHeHTs!I g = g BE g = . C?: ’E g e Eg
pelentypsr B g 2| E el 3 S g 5 2 g 5 £ &

2| K| E|E8 | E| E| 8| 8| & 8

> m = & = E ~ S o
5 m [ed) o

09 | 03 | 35
Cemoporia | 0, . : 0 | 50|20 01202 60 | 78 | 130 | 15
TBOpO)KHaﬂ

Cok

Sl o1 | 126 1,0 [ 150350 | 0 0 | 19 | 26 | 130 | 160
MOpKOBHBIH
Coxk

10501 |101]o02 120 0o |004]| 0 7 7 | 120 | 80
S10JIOUHBIN
Capon 0o | o |35(35]| 0| o o | o] o | o | o |so0
JIAKTYJI03b1
bemxosett | gy | 55 | 55 | o |920]| 0 o | o | o | o | o |1200
TUPOJIH3AT
Texrun 03 | 03 [90,0/| 90 |96 | 0 0 0 7 0 0 | 940

Tabnuya 2
BanaHncoBbie ypaBHeHUSA
BanaHcoBbIi oKa3areib VpaBHEHHA M OTrpaHHYEHHSA
Coneprxanue Genka 0,9 -x1+1,1 " x2+0,5-x3+80 x5+0,3"-%x6>2,2
Coneprxanue xupa 0,3 x1+0,1'x2+0,1 - x3+5,5-x5+0,3-%x<0,7
CopneprxaHue yriaeBoJoB 35 x1+12,6 - x2+10,1- x3+3,5 - x4 +2,5 - x5 + 90 * X6 — HE OrpaHUYEHO
ITuieBsie BOJIOKHA 1-x2+0,2-x3+3,5-Xa+9 x6>2
Cyxwue BemecTsa S5-x1+15-x+12-x3+92 - x5+ 90,6 * X¢— HE OrpaHU4YEHO
Buramun A 2-x1+350 - x;
Burtamun B6 0,12 - x; +0,04 - x5
Buramun B12 0,29 - x;
Kanprmit 60 -x1+19 - x+7 x3+7 " Xe
dochop 78 - x1+26 x2+7 X3
Kannii 130 - x; +130 - x2 + 120 - x3
Ceﬁ““’"“l‘;;:’) (ysias 15 - X1+ 160 - x; + 80 - x3+ 800 * x4+ 1200 - x5 + 940 * x5 — min

IIpu 3amycke HapcTpoiiku «IIoMCK pelmeHus» mporpaMma Bblalda HECKOJIBKO PELEeNnTyp, yHO-
BJICTBOPSAIONIMX BBEICHHBIM TPEOOBaHUAM, U3 KOTOPBIX HaMHU BBIOPaHbI 3, IPEACTaBICHHBIE B Ta0-
sue 3.
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Tabnuya 3
CpoaHasi Ta0/IHLA pelleNnTypP HANUTKOB
CopneprxaHue KOMIIOHEHTOB, %
KoMmnoneHTh!
Penentypa 1 Penentypa 2 Penentypa 3

ChIBOPOTKA TBOPOXKHAS 96,3 21,3 67,0
Cox MOPKOBHBIH 0,1 42,6 14,1
Coxk s16:109HbIH 0 27,6 10,4
Cupor IaKTyI035l 0,1 5,0 5,0

BenkoBblii ruponu3aT 3,0 3,0 3,0

IlexTun 0,5 0,5 0,5

Ha PHCYHKE 2 IpeACTaBICHBI T'OTOBBIC o6pa31m CBIBOPOTOYHBIX HAITUTKOB.

Puc. 2. T'omosvle 06pa3sybl Cbl80pOMOYHO20 HANUMKA

C moMoIpI0 MaTeMaTHIECKOT0 MOZIEIUPOBaHUA B porpamme Excel MOXXHO co3paBath pasimmd-
HBIE PELeNTypPhl MUIIEBHIX IPOJYKTOB B 3aBUCHMOCTH OT HEOOXOIMMOTO pe3yibrara. MeToa Mak-
CHMAJIbHO TIPOCTO# ¥ BBHIMONHAETCS C IOMOIIBI0 MaTeMaTHYECKUX MIPOrpaMm, O6arogapsi KOTOPEIM

pa3paboTka NPOIYKTOB MUTAHHS B Pa3bl YCKOPSAETCA U B CIIydae HEOOXOAUMOCTH OBICTPO KOpPpEK-
THpYeTCH.
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E. A. Jlebeosnyesa, M. H. Heanyosa, U. C. Ceneznesa
Ypansckuit penepanbHblii yHUBEPCUTET, . ExaTepuHOypr
maydrow(@gmail.com

IIEPEPABOTKA MOJIOYHOM ChIBOPOTKH

B pabome paccmompenvl 803mOdCHOCMU 6e30mMX00HOU nepepabomku
MOJIOYHOU CbIBOPOMKU, ABNANOUEUCS MHO2OMOHHANCHLIM NOOOYHBIM NPOOYKMOM 8
MOJIOYHOM Npou3800cmee. 3ampamvl HA ee YMUNUIAYUIO U OYUCTKY CMOYHBIX 800
npeocmagnaiom CywecmeeHHylo Cmamvio pacxo0o8 npeonpusmui. IIpeonodiceno
UCNONb306aHUE MEMOPAHHBLIX MEeXHONOo2Ull 0Nl KA4eCMmBeHHOU nepepabomku
MOJIOYHOU  CbIBOPOMKU C Yenblo NONYYEHUs NepCHneKMuUeHuIX NpPOoOYKMOos,
UCNONb3YeMbIX 8 NUWEBOU U KOCMEMUYECKOU NPOMBIULIEHHOCIU.

KitoueBble cloBa: 0e30mXxo0Has MeXHONO2Usl;, MONOYHASL — CbIBOPOMKA;
MeMOpaHHble MeXHON02UU.

E. A. Lebedyantseva, M. N. Ivantsova, 1. S. Selezneva
Ural Federal University, Ekaterinburg

THE WHEY PROCESSING

The possibilities of non-waste processing of whey, which is a large-tonnage by-
product in dairy production are considered in this paper. The costs of its disposal
and wastewater treatment represent a significant expense item for enterprises. The
use of membrane technologies for high-quality whey processing with the aim of
obtaining promising products used in the food and cosmetic industry is proposed.

Key words: non-waste technologies; whey, membrane technologies.

MonoyHass IpPOMBIIUIEHHOCTh OTHOCHUTCS K MaTepuajlo- |
OHEPrOEMKHMM OTpaciisiM HapoJHOro Xxo3siictBa. B cebecroumoctu
MOJIOYHBIX IPOJYKTOB 3aTpaThl Ha ChIpbe cocTaBisiior Oonee 80 %.
[IpoMeinuieHHass nepepaboTka MOJIOKAa Ha MpUHIMNAX OE30TXOJHOU
TE€XHOJIOTMH, IIOJHO€ U3BICYEHUE BCEX KOMIIOHEHTOB, DPAlMOHAIBHOE

© Jle6ensuuena E. A., UBannoa M. H., Cenesnesa U. C., 2019
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HCIOJB30BAaHUE NPOMEXYTOYHBIX M IMOOOYHBIX NPOJYKTOB, CHIKEHHE
HOPMAaTUBHBIX IIOTEPh M HCKIIOYEHHE HEUCIOIb30BaHHBIX OTXO0JOB
SIBIISIOTCS BaOXHEHUIIIUMU pe3epBaMH yBEINYECHUS 00bEMOB
BbIpabaThIBa€MON MOJIOYHON NPOAYKLIMHU U MOBBIMECHUSA 3()(HEKTUBHOCTH
npousBoACTBa. be3oTxomHas TeXHONOrHs OOecIeYrBaeT MCKIIOYEHHUE
3arps3HEHUs OKpy’Kalouled cpeabl M, TakuM oOpa3oM, uMmeeT Oonbmioe
3KoJIorHueckoe 3HayeHue [1].

Peanuzanus npuHIUIIOB O€30TXOQHOM TEXHOJIOTMH B MOJIOYHOM
IPOMBIIUIEHHOCTA BO3MOXXHa Ha OCHOBE KOMIUIEKCHOT'O HCIIOJIb30BaHUS
BCEX KOMIIOHEHTOB MOJIOKA Ul IPOM3BOJCTBA NPOJYKTOB IUTAaHUA KOO
pa3enbHOrO M3BJICYCHUS KOMIIOHEHTOB C IIOCIEAYyIOIIEH mepepaboTkon
HEXUPHOT'0 MOJIOYHOTO CHIPbS ¥ IPOMEXYTOYHBIX MPOAYKTOB [1].

MomnoyHasi CHIBOPOTKa — MHOTOTOHHQ)XXHBIM MOOOYHBINA NPOAYKT,
oOpa3yromuiics B npolecce MPOU3BOJCTBa TBOPOra, Ka3eMHa U CHIPOB U3
MoJI0Ka. 3a pyOexxoM B OCHOBHOM 3TO IOJICHIpHasi CHIBOPOTKa, a B Poccun
— MO/ICBIPHAs U TBOPOXKHAsI CHIBOPOTKH — 54 u 45 %, COOTBETCTBEHHO.

Hopmsbl BBIXOZ2 MOJIOYHOHM CBIBOPOTKM B 3aBHCHUMOCTH OT BHJA
KOHEYHOro npoaykra (B % OT nmepepabaThIBa€MOro ChIpbsi): CBHIPBI — 65—
80, TBopor — 80, xa3zeun — 75. Ilpu aTom B Poccun U3 CHIBOpOTKH, 00BEM
KOTOpO¥M cocTaBisieT Oosee 5 MIIH TOHH B TOJ, MU IPOMBIILICHHOM
nepepaboTku ucnoib3yercs He 6onee 15 % [1].

B ceBopoTky mnepexomur okoino 50 % cyxux BeIIecTB MOJIOKA.
OcHOBHBIE CyXHe KOMIIOHEHTHI, CoAepaxKaniiecs B CbIBOpoTke B 1/100 mi
(%): nakro3a — 4,66 (71,7), GenkoBeie BemiecTBa (Ka3ewH, albOyMUH,
mo6ynuH) — 0,91 (14,0), munepanshsie Bemectsa — 0,50 (7,7), »xup — 0,37
(5,7 [3]-

Mono4Hass  CHIBOPOTKa  SIBISIETCA  LIEHHBIM  ITMTaTEIbHBIM
KOMIIOHEHTOM, Ouojorudeckas II€EHHOCTb KOTOpPOH  00ycioBieHa
COJepXKalIMMHUCS B HEW Oenkamu, YIJIEBOJaMHM, JIMIHIAMH, MHKpPO- H
MakKpOdJIEMEHTaMH, BUTAMUHAMH, OpraHUYECKUMH KHCIIOTaMH,
(bepMeHTaMu, UMMYHHBIMH TEJIaMHU.

Takum oOpa3oM, mnpeacTaBisieT UHTEpeC BbIOpaTh Hauboiee
palMOHANBHBIN croco® mepepaboTKM MOJIOYHON CBIBOPOTKH JUIS TOTO,
4YTOOBl peajM30BaTh BECh €€ NOTEHIMall C TOYKU 3pPEHHS IPOMYKTa
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nuTaHus, obOecneduTh Haubolee IIONIHOE UCIOIB30BaHHE CHIPbS Ha
MOJIOYHOM NPEANPUATUN U CHU3UTH HEraTUBHOE BIMSHHE IIPOU3BOICTBA
Ha OKPY>KaIOLIyIO Cpey.

OCHOBHBIMM ITPOYKTaMH NIepepabOTKU CHIBOPOTKHU SABIISIOTCS: CyXast
CBIBODOTKA, KOHLEHTpaThl chIBOpoTouHBIX OenkoB — KCBb, cyxas
NEMHHEpPAJIU30BaHHAsl  CBIBOPOTKA,  SBIAIOMIASACS  HE3aMEHUMBIM
KOMIIOHEHTOM B IIPOM3BOJICTBE MPOJYKTOB JETCKOTO MHUTAaHUsA, a TAKKE B
pelenType HalUTKOB MOBBIIEHHON OMOJIOrHYeCKOM IIEHHOCTH [4].

Cyxas ChIBOpPOTKa IIMPOKO IIPUMEHSETCS B IMPOU3BOACTBE Xyeba, B
KOH/IUTEPCKOM IPOMBIINUICHHOCTH (MCIIONB3YETCs BMECTO JAPONOKEH); B
IIPOU3BOACTBE LIEIbHOMOJIOYHOM NPOAYKLUHMHU I NMPHAAHUSA BI3KOCTU U
TEKCTYpbI IPOJYKTa Y NOBBILICHUS €T0 MUTATEIbHOMN IIEHHOCTH; B MSICHOM
IIPOMBIIUICHHOCTH; B IPOHM3BOJACTBE KOCMETUYECKHX CpEACTB; B
CIIOPTMBHOM IIMTAaHUU; B KOMOMKOpPMaXx /IS )KUBOTHBIX [1].

KoHmeHTpaT  CHIBOPOTOYHBIX ~ O€IKOB  NpeAHa3HadYeH  JUIsd
UCIIOJIb30BaHUsl B KayecTBE OEIKOBOIO KOMIIOHEHTa-00OraTUTENs IIpH
IPOU3BO/CTBE MSCHBIX M MOJIOYHBIX NPOAYKTOB, a TaKXe SBIIIETCS
MOITYJISIPHOM CLIOPTHBHOM 106aBKoiA [1].

[TepepaboTka 1 UCIIOIB30BaHUE IPOYKTOB U3 MOJIOYHOM CHIBOPOTKH
0o0XOoauTCs AemeBiIe, YeM IPOU3BOJCTBO ASKBUBAJICHTHOTO KOJIUYECTBA
MOJIOKa B CEIIbCKOM Xxo3saicTBe. Kpome TOro, 3arpaTsl Ha OYHCTKY
CTOYHBIX BOJ OT MONABIIMX B HUX MOJIOYHBIX OTXOJOB B pPsJi€ CIIy4yaeB
CpPaBHHMBI C pacxoJaMH Ha OpraHu3alui0 cOopa U IPOMBIILUICHHOM
nepepaboTKU MOJIOYHON CBIBOPOTKY M JJaXke BhIIIE UX [4].

B npomecce mnpou3BOACTBa HEKOTOPHIX BHJOB CHIPOB 4acTb
ceiBOpOTKU (0k0n0 30 %) oka3pIBaeTCs COJICHOM, YTO OTPHLATEIHHO
OTpa)kaeTcsi Ha €€ BKYCOBBIX KauecTBaX, a IpU BHIPabOTKE TBOpOra M
Ka3eHHa CHIBOPOTKAa HMEET BBICOKYIO KHCIOTHOCTh. I[loaTOMy Takas
CBIBOPOTKA HYX/1aeTcCs B IpeABapUTEIbHOM 00paboTke [4].

Jlns obecrneyeHuss BBICOKOTO KayecTBa HNPOAYKTa, CHUXKECHHS €ro
[IOTE€pPb, CHIDKEHUS DSHEPrOEMKOCTH IIPOM3BOJCTBA, IIOBBIIICHUS €0
9KOJIOTUYECKOM Oe30macHOCTH Hauboiee ONTUMAIbHBIM pPEIICHHEM
SBISETCA MCIONB30BaHME TaKUX MEMOpaHHBIX TEXHOJIOTHM, Kak
yIbTpaduIbTpalysa, HaHOQUIbTpays, 0OpaTHBIA OCMOC, JIEKTPOAUAIIH3
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¥, B cioy4yae HeoOxoaumocTd, MuKpopwibTpamms. s mnepepaboTku
CBIBOPOTKHU 4aCTO MPUMEHSIOT KOMOUHAIIMIO 3TUX METOJIOB.

Hcnons3ys mpouecc HaHOPHUIBTPALUU, MOXXHO CKOHIIEHTPUPOBATh
OENKOBYI0O M YIVICBOAHYIO YaCTH CHIBOPOTKH, IIOJYyYMB B KadecTBE
¢unbTpaTa pacTBOp COJIEH, COAECPKAMUXCSI B UCXOAHON CHIBOPOTKE [3].

[Ipumenenue anexTpoauain3a MO3BOJISET IOMy4YaTh CHIBOPOTKY U
KCB ¢ ypoBaem nemunepanuszanuu 50, 70 u 90 %. [To604HBIM PO IyKTOM
npousBoactBa KCBb sBnsercs mepmear — CHIBOPOTKA C ITOHMXKEHHBIM
conepxxanueMm Oenka. Mcmone3ys mpomecc oOpaTHOro ocmoca, nepMear
MOXXHO KOHIICHTPHpPOBaTh, a 3aT€M BBICYIIUTH, MOJYYCHHYIO IPH 3TOM
TEXHOJIOTMYECKYIO BOJy MOXKHO BEpPHYTh B TEXHOJIOTMYECKUH IUKII [2].

Brimyck Cyxoil CBIBOPOTKM 10 TPaJAWLMOHHON TEXHOJOTUHU
HOJpa3yMeBaeT UCIOJIb30BAaHHE BBICOKOIHEPIOEMKHUX BaKyyM-BBIIIapHBIX
U CYIIWIbHBIX YCTaHOBOK. 3aMEHHMB B JIaHHOW JIMHUM BaKyyM-BbIIIapHBIE
YCTaHOBKU CHCTEMOM 0OpaTHOr0 0CMOCa, MOXKHO CHU3UTH SHEPro3aTpaThl
Ha BBIIIapUBAaHUE BOJABI HA 3TOM cTaauu B 4—6 pa3 [3].

Takum o6pa3oM, npuMeHEHHE MEMOpPAaHHBIX TEXHOJOTUN MO3BOJSET
HauboJiee BHITOJHO IepepadboTaTh MOJIOYHYIO CBIBOPOTKY JUIS ITOJIy4EHUS
NEPCHEKTUBHBIX  IPOAYKTOB JUII INHIIEBOM M  KOCMETUYECKOM
IIPOMBIIUICHHOCTH M CEJIbCKOIO XO34MCTBA, C IIOMOINBIO CHMDKEHUSA
9HEpro3arpar, a TaKXKe 3aTpaT Ha YTUIU3AIUI0 MOJIOYHOMN CHIBOPOTKH Kak
0TXO0/1a IIPOM3BO/ICTBA.
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MockoBckasi 0JIMMIINALA HIKOJIbHUKOB 110 9KOJIOTHH
2024-2025 y4eOHblii roa
11 knace

3ananme 1. «laypckuii 3anoBegHuk» (16 0as110B)
3aoanue npedocmasieno napmMHEPOM ONUMNUAOBL —
Mesicpecuonanvnvim oduiecmeeHHbIM osudxcenuem «/Ipy3vs 3an06e0HvIX 0CHPOBO6).

pr—

Ha rore 3aGaiikanbcKkoro kpasi, y caMoi TpaHuIlbl ¢ MOHTOHeH, pacioioKeH OJIMH U3
OouocepHbIX 3amoBEJHUKOB Hamell crpansl — Jlaypckuil. 3amoBegHHK ObLI
opranu3oBaH B 1987 rony 1uisi oXpaHbl OPUPOAHOTO KOMIUIEKCA CTEHHBIX 03€p U
BOJHO-00JIOTHBIX yroAuii, 3anumaronux oosee 80 % ero tepputopuu. CTenHas 30Ha
3abaiikanbsi OTJIMYAETCS YHHUKAJIbHBIM KJIMMATOM: YepeJOBaHUE BIAXKHOTO H
3aCyLJIMBOTO MEPUOJIOB MPOUCXOIUT NMpUMEpHO Kaxnable 30-35 mer. BenencrBue
ATOTO MPOUCXOASAT €XKETOAHbIE KOIeOaHus ypOBHS BOJIbI B CTEIHBIX 03EPax, BIUIOTH J10
MOJIHOTO HCYE3HOBEHMsI BOJOEMOB B 3acyuuiuBbie rojapl. [lo Geperam 03€ép u Ha
OCTpOBaXxX THE3MSTCS NECATKH BUAOB BOJOIIABAIOIIMX M OKOJOBOAHBIX nTuL. K mx
YUCIy OTHOCUTCS PEIMKTOBas 4Yalka — peauyalliuil BUJ, THE3/I0BbIC KOJIOHUU
KOTOPOTO COXPaHUJIMCh JIUIIb HA HECKOJbKUX 03€pax B LleHTpanbHoit A3uu, a obmias
YUCJICHHOCTh HE TPEBBINIAET HECKOJIBKHUX THICSY 0coOel. PenmkToBas vaiika BHECEHA
B Kpacueie Kuurm MexayHaponHoro coro3a oxpanbel npupoasl (MCOII) u
Poccuiickon ®@enepanum.

[TomuMo 03€p M BOMHO-OOJOTHBIX yromaui, B Jlaypckom 3amoBeIHHKE OXPaHSIIOTCS
CTenHbIe SKocucTeMbl. K MOMeHTy 00pa3oBanus 3anoBeiHuKa Ouom Jlaypckux creneit
YK€ CUJIBHO MOCTPaiall U3-3a pacHallky U BBICAJKH JIECOIIOJIOC, & HEKOHTPOJIUPYyeMast
0XO0Ta CEephE3HO TOJI0OpBala YUCICHHOCTh BaXXHBIX CpelooOpa3zoBareyiel cremner —
KOTIBITHBIX MJIEKONUTAIOIINX. BBUIM MOJIHOCTBhEO YHUUYTOKEHBI TAKUE BUIbI KONIBITHBIX,
Kak siomaab [IpxeBanbckoro, KyjaH, aprajiv (AMKui 6apaH) 1 MOHIOJIbCKUH I3€PEeH —
OJIMH M3 JIByX BHJIOB aHTHWJION, oOuTarommx Ha Teppuropun Poccuu. Ilonanu
B KQaTETOPUIO PEAKUX W JPYrME€ BHUIBl CTENHBIX MIICKONUTAIOIINX, HAIpUMED
MOHTOJLCKMA CYpOK — TapbaraH W pAukmid koT — wmaHyld Cpeaum nTwi
HE3aMeUINTETIBbHBIX MEp MO OXpaHe TPeOOBajIM HECKOJIBKO BHUIOB KypaBiel (B TOM
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Kputepuun onennBanus

YHUCJIe U CUMBOJ OyAyIIEro 3armoBeIHUKA — NAypPCKUU KYypaBib), Ipoda ¥ MHOTHE
BUJIbl NIEPHATHIX XHUIIHUKOB. [losBIIEHHE 3alOBENHMKA IMO3BOJWIO PE3KO CHUBHUTH
AHTPONOTCHHOE BO3JCUCTBUE HA XPYIKUE CTEMHBIE SKOCUCTEMBI M COXPAHUTH
YHUKAJIbHBI MNPUPOJIHBIA KOMIUIEKC. UUCIEHHOCTh OOJIBIIMHCTBA PEAKUX BHUIOB
cTtabuinuzupoBaiack U Hadana pactu. C mpuneraronieil Teppuropur MOHrosuu
B 3alIOBEJHUK HAYAJIA 3aXOAUTh JA3€PEHBbl, HO B TMEPBBIE TOAbl CYIIECCTBOBAHUS
3aMoBeIHUKAa WX YHUCJIEHHOCTh He mpeBblmana 10-15 ocoGeit. BoccTaHOBUTH
YUCJIEHHOCTh CTEMHOM aHTUJIONBI YJIAJIOCh TOJBKO IMOCIIE PACIIMPEHUS OXPaHSIEMbIX
TeppuTOpuil B cremax 3abaiikambckoro kpas (B 2011 romy Oblm opraHm3oBaH
dbenepanbHBI  3aka3HUK «JlomwHA 3epeHa») W BKIIOYEHHS WX B COCTaB
MEKIyHAPOJHOTO 3aloBEeJAHUKA (TpaHCTpaHUYHOTO pesepBara) «Jlaypus» (Hapsamy
c JlaypckuM 3amoOBEHUKOM M 3aKa3HUKOM «JlonmHa A3epeHa» B HEro BXOJAT CO
CTOpPOHBI MOHTOIMM CTPOTO OXpaHseMas npupoaHas reppuropus «Monroa [aryyp»
1 co ctoponbl Kurtast Gnocdepnsiii 3amoBenuk «JlamaitHop»). B HacTosmee Bpemst Ha
pPOCCHUIICKOI TeppUTOpUU MOCTOSIHHO oOuTaeT 10—15 Thicau A3epeHOB, a B HEKOTOPHIE
roJibl OrpOMHBIE (0 HECKOJbKHX JECSATKOB ThICSY OCOOEH) cTaja NpUXOAST
¢ Tepputopur Mounronuu. B 2017 roxy sta npupoHas TeppuTopusi ObLia BKIIIOUEHA
B criucok BcemupHoro Hacieauss KOHECKO kak MexayHapoIHbINH 0OBEKT.

Bomnpocs! k 3aganuio 1

1.1. [Toyuemy BBICaZKa JECOTOJOC OKA3bIBAET HETATUBHBIA J(P(HEKT Ha CTEIHYIO
AKOCHUCTEMY?

Otsert:

o Jlecononocel CiyaT 3KOJIOTHYECKUMU KOPUIOPaMU, IO KOTOPBIM B CTEMHYIO
30Hy MPOHHUKAIOT WHBA3WOHHBIE BHUJbI, HETaTUBHO BIMSIOIIME HA COCTOSHUE
AKOCUCTEMBI. JIecomonocsl W3MEHSAIOT BIAXKHOCTh IOYBBI, B pE3YyJbTATE YETO
KcepoUTHbIE  CTEMHBbIE  PACTEHUSI  IMPOUIPHIBAIOT  KOHKYpEHIUI0  Oosee
BJIArOJIIOOMBBIM BUJIAM.

Kpurepun onenuBanus: 2 0asia 3a MOJHBIN OTBET, 1 0asut 3a KpaTKuil OTBET.

1.2. [Touemy 1€COMONOCHI OKA3bIBAIOT MOJOXKUTEIHHOE BIMSIHUE HA UCKYCCTBEHHbBIC
arpo3KOCHUCTEMBI?

OTtser:

o bnaromapsi 3alIuTHBIM CBOMCTBaM JIECOIOJIOC M HX POJU SKOJIOTHYECKUX
KOPUJOPOB OMOJIOTUYECKOE pa3HOOOpa3nue UCKYCCTBEHHBIX SKOCUCTEM MOBBIIIAETCS.
Kpurtepun onennBanus: 2 6aa 3a nojHbli oTBeT, 1 0asnt 3a KpaTKuil OTBET.

1.3. Kakyto pojib UrparoT KOMBITHBIE MJIEKOMUTAIONIUE B CTEMHOU 3Kocucteme? Yem
OIMACHO JUIsl 3KOCUCTEMBI CTENEN NCYE3HOBEHHUE KOIBITHBIX ?

OtBert:

o KpynHbie cTafa KONBITHBIX CAEPKUBAIOT POCT PACTEHUM 3a CUET BbICAAHUS U
BBITANThIBAHUS.

o [Tocne rcue3HOBEHUS KOMBITHBIX 3aITyCKalOTCS CyKIIE€CCUOHHBIE TTPOLIECCHI, YTO
MOJKET NPUBECTU K CEPhE3HBIM U3MEHEHUSIM U J]a)Ke NCUE3HOBEHUIO CTEMEH.
Kpurepun onenuBanus: 2 6amia, 1 6ant 3a Kaxablil OTBET.
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1.4. [TouemMy 117151 BOCCTAHOBJIEHUS YACIEHHOCTH CTEMHBIX AaHTUIION HEOOXOAUMO ObLIO
pPaCHIMPUTD 3aTIOBEAHYIO TEPPUTOPHIO U CO3/1aTh TPAHCTPAHUYHBIN pe3epBat?

Kak MOXeT M3MEHUThCA YUCIEHHOCTh J3epeHa B Jlaypckom 3aloBEJHUKE B CBS3U
C IPOUCXOJIAIIUMHU KIIMMAaTUYECKUMHU U3MEHEHUSIMU ?

OTtser:

o CrenHble aHTUIIONBI COBEPIIAIOT PETYISIPHBIE MUTPAIIUU, B TOM YHUCIIE U Yepe3
rocyapctBeHHble rpaHuilbl. [logaepkanve UX MOMYISIUMKA BO3MOXHO TOJIBKO Ha
OOIIMPHOW TEPPUTOPUHU, TPHU OTCYTCTBUU (PU3NYECKUX TIperpaj Ha TpaHUIIC
rOCyIapCTB M HUIMYUHU PEKUMA OXPaHBI 0 00€ €€ CTOPOHBHI.

o KnuMaruueckue u3MeHeHUs B yCIOBUSIX cTernel 3adaiikanbs NpUBOIAT K OoJiee
YacThIM 3acyXaM, BbI3BIBAIOIIMM MHTPAlMU A3E€PEHOB Ha TeppuTopuio Jlaypckoro
3aMoBEHUKA U3 00JIee F0KHBIX U 3aCYIIUIMBBIX PETUOHOB.

Kpurepuu onenuBanusi: 2 6amia, 1 6ami 3a KaJIplil OTBET.

1.5. PexxuM oxpaHbl IPUPOTHBIX KOMILIEKCOB B OMOC(HEpHOM 3alOBEHUKE TOPa3Io0
Oosee cTporuii, ueM B 3akazHuKe. [louemMy 11 BOCCTAaHOBJICHUS YUCICHHOCTH JI3€peHA
OKa3aJIOCh JOCTaTOYHO CO3/IaHUSl 3aKa3HUKa, 0€3 pacCIIUpeHUs TEePPUTOPHU
o6uocepHoro 3anoBeAHUKA?

OtBert:

J ['MaBHOI MPUYMHOM MaJCHUs YUCICHHOCTH J3epeHa Obljla HEyMEepPEeHHAs 0XOTa.
Pexxum oxpaHbl 3aka3HUKa IMOJPAa3yMEBAET TOJNHBIA 3alpeT OXOThI, MOITOMY JJIs
BOCCTAHOBJICHHSI YHCIICHHOCTH J3epeHa He ObLIO0 HEOOXOIAMMOCTH PACIHIMPEHUS
TEPPUTOPHHU 3aTIOBETHHKA.

Kpurtepuu onennBanusi: 2 0aja 3a NOJHBINA OTBET, | 0aut 3a KpaTKU OTBET.

1.6. M3BecTHO, 4TO, HECMOTPS Ha CaMbleé CTPOTHME€ MEphl OXPaHbl, YUCICHHOCTh
PENMKTOBBIX Yaek B J[aypcKkoM 3amoBeJHIKE CHIIBHO KOJICOIETCS, @ B HEKOTOPHIE TOJIbI
OHH BOOOIIIE HE THE3ATCS.

Kaxkue (hakTopsl onpeaenstoT TaKyo JHHAMUKY YHCIICHHOCTH 3TOTO BHa?

Kakoe BivsiHMEe HA YMCIEHHOCTh PEIMKTOBOW YaMKU MOTYT OKa3aTh IMPOUCXOASIINE
KJIMMATHYECKUEC U3MCHEHUS ?

OTtBer:

o PenuxToBas yaiika ycTpamBaeT KOJIOHHM Ha OCTPOBaxX CpeAu CTEMHBIX 03€ep,
MOATOMY YMCJIICHHOCTh 3TOIO BHJA CHJIBHO 3aBHUCHT OT YpPOBHS BOJbI B 03€pax,
KOTOPBIN MEHSETCS €KETOTHO.

o H3meHeHne kiammara MOXET MPUBECTH K TEPECHIXaHUIO 03€p M TOJTHOMY
MCYE3HOBEHUIO BUIA Ha Tepputopun Poccun.

Kpurepun onenuBanus: 2 6amia, 1 6ant 3a Kaxablil OTBET.
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1.7 TloueMy BOCCTaHOBJICHHE YHUCJIEHHOCTH TapOaraHa B JlaypCKOM 3amoBEeIHHMKE
MOJIOKUTEIIBHO CKa3aJ0Ch HA MHOTUX APYTUX CTEMHBIX )KMBOTHBIX? [loueMy 310poBbe
NOMYJISIUM 3TOr0 3BEPbKA OYEHb TLIATEIBHO KOHTPOJUPYETCS NAXKE B YCIOBUSAX
o6uocdepHoro 3anoBeHUKa?

OTtser:

o TapOaran ciIy>)KUT OCHOBHOM TOOBIYEH NJIST XHIIMHBIX MTUIl U MJIEKOITATAFOIINX
Jlaypckux cTemned, MOATOMY BOCCTAHOBJIEHUE €r0 YHMCJICHHOCTH IMOJOXKUTEIbHO
CKa3aJIOCh Ha MPEACTABUTENSIX BBIMIEISKANUX TPOYUIESCKUX YPOBHEH.

o [Monynsiuu TapOaraHa ciayXaT NPUPOTHBIM pe3EpByapoM JUisl BO30yaUTENsS
YyMbl, MOATOMY KOHTPOJIb 33 HMX 3J0POBBEM HEOOXOAUM JUIsl TPEeNOTBpallCHUS
AMUEMHM 3TON OMacHON MH(EKITMOHHOM O0JIe3HM.

Kpurepuu onenuBanusi: 2 6amia, 1 6ami 3a KaXJIblil OTBET.

1.8 B uém 3akimiovaroTcs CIOXKHOCTH Ui Pa3BUTHUS SKOJIOTMYECKOTO Typu3Ma Ha
TPAHCTPAaHUYHBIX OXPaHIEMbIX TEPPUTOPUSIX?

Otsert:

o HeobxomumocTh coOMIONEHNsI TOTPAHUYHOTO PEXUMa U BU3OBBIX TPeOOBaHMIA
11 TYPUCTOB, HEOOXOIMMOCTD €KETOAHOTO (POPMUPOBAHUS U COTIIACOBAHMSI OIO/IKETa
11 (PUHAHCUPOBAHUS COBMECTHBIX MTPOTPaMM B 007aCTH SKOJIOTHUECKOTO TypU3Ma.
Kpurtepuu onenuBanus: 2 6asia 3a MoJHbINA 0TBET, 1 6au1 3a KpaTKkuil OTBET.
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3aganme 2. «Ikogorudeckas karacrpodpa B Kepuenckom nposiuse» (16 6a110B)
3aoanue npedocmaeieno NAPMHEPOM OTUMRUAOBL —

Mockoeckum 2ocyoapcmeeHHbIM UHCIUMYHOM MeHCOYHAPOOHBIX OMHOUWIEHUT
Munucmepcmea unocmpanuvix oe P@O
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k YHUBEPCHMTET J

15 nexabps 2024 rona, B KepueHcKoM nposIuBe, BO BpeMs IITOpMa IIPOHU3OIIENT Pa3ioM
KOPITYCOB JIByX HE(TSHBIX TAHKEPOB. B pe3ynbTare KpyImieHus OfuH TaHKEp 3aTOHY,
BTOPOU MOTEPS YIIpaBiIeHUE U AperioBa, moka He CeJT Ha MeJTb, TPOU30IIET Pa3JIiB
HEe(PTENPOIYKTOB, YACTh U3 KOTOPBIX CMENIagach ¢ TOIIIECH BOJIbI, YaCTh — BBIHECEHA
Ha Oeper. BeiOpoc ma3yta otMedeH Ha mooOepexbsx Kybanu m Kpeima. JlanHble 110
NONAaBIIEMY B MOPCKYIO BOJly KOJIMYECTBY Ma3yTa pasHArcs ot 2,4 1o 3,7 ToHH. Beero
cyla nepeBo3win 9,2 ThIC. TOHH TOIUINBA.

B nauane ausapsa 2025 roaa, IIpesuaent Poccun Brnagumup [Iytun nopy4un co3narhb
dbenepanbHbli  Tad 08 JAMKBUAALMMU TOCIEACTBUM aBapuu. EikeHeneiabHO
poBoAsATCS 3acenanus [IpaBUTEeILCTBEHHON KOMHUCCHH JJII KOOPJIWHAIIMK PadoT 110
JUKBUJIALIMKA TIOCJIEJICTBUI 4Ype3BblUYalHOW cuTyanuu. 25 sHBaps [IpaButenbcTBO
BeIICTIIO 1,5 mupa. pyOneil Ha JMKBUAAIMIO TIOCTEACTBUN pa3nuBa. Ha Bcex
IULSDKHBIX Tepputopusx KpacHomapckoro kpas maboparopusimu PocmorpeOnamszopa
BenETCs aHaIM3 Npo0 TpyHTa U mecka. JlanHbie 3amepoB mMpoO BO3AyXa, MUTHEBOM
BOJIbI, OMOpECYpCcoB, MPOBENEHHBIX aboparopusimu PocrorpeOHam3opa, OCTarOTCs
B HopMme. K cepenaune deBpans ounineno 357 kM OeperoBoid JIMHUM, cOOpaHo Oolee
186 ThIC. T 3arpsA3HEHHOrO mecka W rpyHTa. Ha muiomaaku BpeMEHHOIO XpaHEHUS
BBIBE3€HO Nopsaka 144 TeiC. T, 111 yTUIM3ALMK B CIEHUAIN3UPOBAHHBIE OPTaHU3ALIUN
BbIBe3eHO Oosiee 48 Thic. T. JlaHHas paboTa MponoKaeTcs.

AKTHUBHBIE YUACTHUKH JINKBUAALNY MTOCIEICTBUI aBapuu B KepueHCKOM MpoJInBe
— BOJIOHTEPHI. JloOpOBOJIBIIEI COOMPAIOT HEPTEMPOTYKTHI B MEIIIKH JIJIS O CJICTY FOIIICH
YTUIM3AIUK, KOTOPYK) OCYIIECTBUT CIelMadu3upoBaHHoe mpeanpustue. [lo
OeperoBoi JIMHUU UAYT pabOTHI MO CHACEHUIO MTHI], KOTOPHIM HEOOXOIMMAa TIOMOIITb.
B KpacHomapckoMm kpae paboTaroT mecTh IEHTPOB MO CIACEHUIO ITHII, TOCTPAIABIITNX
OT MasyTa.
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Bol uzyuunu npeonodcennvlil mekcm no skoo2udeckou kamacmpodge 6 Kepuernckom
3anuge. Tenepwv sawa 3a0aya onpedeiums opyaue UCMOYHUKU NOCMYNLeHUs. Hedhmu U
Heghbmenpodykmos 6 Mupoeoti okean (1); onpedenums, umo nPOUCXooum ¢ Heghmwio u
Hegbmenpooykmamu 8 800HOU cpede U ux 8o3delicmseuem Ha buomy (2), a makoice
noKazams C60U 3HAHUS NO CHUMNCEHUI0 He2amu8Ho20 B8030elicmeus Hegpmu u
HeghmenpooyKkmos Ha npupooy u wenogexa (3).

Bomnpocs! k 3aganuio 2

2.1. Ilomumo aBapuii BO BpeMs TPAHCHOPTUPOBKH, KaKH€ €IIE€ CYIIECTBYIOT
MCTOYHUKU 3arpsizHeHus: HedThio U HedTenpoaykramu MupoBoro okeana? HazoBute
HE MEHee YeThIpEX UCTOYHHUKOB (HE BKJIIOUasi aBapuu HereTaHkepoB). Ha kakue aBe
Ipynmnbsl  MOXKHO — pa3leluThb BCE  HMCTOYHHMKHM  3arps3HEHUS  HEPTbIO H
HedTenpoaykramu?

OTtser:

o BriHOC pekaMu, TpaHCIOPTHBIE TEPEBO3KH, IMOMAJaHue U3 aTMOCQeEpHI,
MPUPOJIHBIE WCTOYHUKH, MPOMBIIUICHHBIE OTXOJbI, TOPOJCKHE OTXOJHbI, OTXOJIbI
pUOPEKHBIX HE()TEOUNCTUTEIBHBIX 3aBOJIOB.

o Ha npupoaubie u aHTpONOT€HHEIE.

Kputepum onennBanus: 5 6amwios, mo 1 6amry 3a KaXKablii HICTOYHUK (710 4 6auioB),
1 Gam 3a TpymIIHL.

2.2 Vcnonb3ysi pUCYHOK, BBITIOJTHUTE 3aJIaHUE:

Brimagenue ¢ atsocdep-
HBIMH GCATKAME

AtmochepHoe
OKHCICHHEC

Henapenne

% Pacnpocrpa-
Jlonawimnecs i HEHHE

MY3ILIPLER

MOBEPXHOCTHAA ITJIEHKA

IMYABCHE [epeme-
aern IMYIBCHA wenie
HEOLA € MY3bpe-

B BOOEH
. B neds | KaAMH

A HMH-
HOCKOT
B3aM-

nioei-
CTRHC \ | 5 Pacnpeaenenme
Pactaoperimne 1 IIAHETOHOM
Bakrepuantuan \
Jerpanauns * ‘II
CMOMMCTRIE CucueHne
MMotpebacune OcamaeHne KOMEH H MEPEHOC
IIAHKTOHOM 1 BIBCIICHHBIN Ha JIHE

YACTHIIAX

XHMHMCCKAA H EHKT"CDH&H BHAH JICTPadalHe Ha JIHC

HawnGonee OsaronpusiTHble YCIOBUS ISl PA3NIOKEHUS HE(QTSHBIX YTJIEBOIOPOIOB,
B TOM YHCJI€ TTOTIABIINX B OKPYKAIONTYIO CpeAy MpH pa3inuBax HedTH, HAOTIOIAIOTCS
B OIPEJIEJICHHBIX €CTECTBEHHBIX YCIOBUSIX.

Oxapakrepusyiite 3Tu ycinous. [[puBennure He MeHee TPEX YCIOBUIA.
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Otser:

Ha rpanune pasgena BoAa-BO3AYyX, HpH  JACHCTBUU COJHEUHOM paaualiu,
MOJIOKUTENIBHBIX TEMIIEPATypax U MpU JOCTATOYHOM HACHIIIEHUH BOJAbI KUCIOPOIOM,
HaJIM4YUe MUKPOOPTaHMU3MOB, CIIOCOOHBIX K PA3JI0KEHUIO HEPTH U HEPTENPOYKTOB.
Kpurepuu onenuBanusi: 3 6asna, 3a Kak10€ BEpHOe ycioBue — 1 6a.

2.3 Kakue pHUCKH CYIIECTBYIOT I BOJIOHTEPOB, KOTOPBIE INPUHUMAIOT y4aCTHE
B JIMKBUJAINKM aBapUIHBIX pa3iuBOB He(dTH, cOope HedTe3arps3HEHHBIX TPYHTOB,
ouucTtke ntul oT HeTenpoaykroB? IlpusBenure 4 mpumepa. s Kaxxgoro pucka
NPeJIOKUTE Mepy 3auThl. OTBET 3aNUIINUTE B TAOIUILY.

IIpuMepHbIe HAIPaBJIeHUS OTBETOB:

Bnpixanue ucnapenus oT He(TEHPOAYKTOB; PUCKU AJSL 3A0POBbS M3-32 KOHTAKTa
C HE(PTETPOIyKTaMH; CTPECC, BhI3BAHHBIA dMOIIMOHAIBLHON HArpy3KOM; PUCKH H3-3a
HOrOJbl: IITOPM, BETEp, TyMaH, XOJOJ M T.I.; PUCKM H3-3a PEKUMa pabOTHI:
00e3BOKMBaHUE, ACPUIUT SHEPrUM; PUCKUM TPaBMbl H3-3a JaHAWAPTa: KaMHH,
yCTyIbl, OOpBIBBI U T.II.; PUCKH M3-3a2 KOHTAKTa C NMOCTPaJaBUIMMM NTULAMU: NTHULA
MO’KET IIOPaHUTh BOJIOHTEPA.

° BJIbIXaHHE MCIIAPEHUS OT HE(PTEIPOAYKTOB — HCIIOJIB30BaTh PECIIUPATOP

° PUCKH [IJISl 37I0OPOBbS M3-32 KOHTAKTa C HE(TEMpOIyKTaMH — HMCIOJIb30BaTh
CIIEIUATIBHBIN 3aIIUTHBINA KOCTIOM, IIE€PUYATKU;

° CTpecC, BbI3BaHHBI SMOILIMOHAJIBHOW HArpy3kol — paboTarh B mape Wiu
B IpyMIle, YEPEA0BaTh PEKUM TPYyHa U OTAbIXA;

° PUCKHM W3-3a IIOTOJIbl: INTOPM, BETEpP, TyMaH, XOJIOJ WU T.II. — HCIOJb30BaTh

HENPOMOKAEMYI0  OACXKAY NpU IITOPME, TEIUIYKO OICKIy IMpHU  XOJIOAE,
COOTBETCTBYIOIIYIO ITOTOJI€ OACKAY U T.II.;

o PUCKH U3-3a peKuMa padoThl: 00€3BOKUBAHKE, TE(DUITUT YHEPTUH — UMETh 3aI1ac
BOJbI M KAJIOPUMHOM TTHUILIH;
o PUCKH TpaBMbl H3-3a JaHAmadTa: KaMHHU, YCTYIbl, OOpBIBBI W T.II. —

COOTBETCTBYyIOLIass JaHAmadrty oOyBb; HMMETh aNTEUYKy C HEOOXOOAUMBIMU
MEIULUHCKUMHU CPECTBAMM.

o PUCKH M3-3a KOHTAKTa C MNOCTPAJaBIIMMM NTHULAMH: MTHULA MOXKET MOPAaHUTH
BOJIOHTEpA — UCIIOJIb30BATh CPEACTBA 3AIIUTHI: MACKH, IEPYATKH, 3AILUTHBIE KOCTIOMBI,
He OpaTh KUBOTHBIX TOJILIMU PyKaMH, UCIIOIB30BaTh MPOCTHIHY, MTOJOTEHIIA, TPSIIKH.
Kputepun oueHMBaHuUsi: KaXIbplii MpaBUIbHBIA OTBET — 1 Oasmi, Bcero 4 Oasa 3a
PUCK; KaXKAbIH MpaBUIBHBIN OTBET — 1 Oai, Bcero 4 Oasia 3a MepBhl.

Bcero 8 6amnos.
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3ananme 3. Pacuér naaexca ycroiiuuBoro passurus (16 6a/1oB)
3aoanue npedocmaesieno NAPMHEPOM OTUMRUAOBL —
Poccuiickum ynugepcumemom opyxcovt Hapoooe.

rhm

g

PoccHHACKHHA
YHHUBEpPCHTET

Apy>KO6bI
\_!'IEI-[JO,'J,OB -
Komnanus «3enéuplii yromn 3aHUMAaeTCs IPOU3BOICTBOM M YCTaHOBKOM SKOJIOTMYHBIX
MOJIyJIbHBIX JIOMOB M3 JIepeBa. PyKOBOACTBO KOMIAHUH PEMIAET OLEHUTh CBOM BKIIAJI
B YCTOMYMBOE DPAa3BUTHE, YYECTh 3KOJOTMYECKHUE, COLMATIBbHBIE M SKOHOMUYECKHE
acrekThl cBoel aearenbHocTu (ESG).

Iean: paccunTaTh UHAEKC YCTOMYMBOTO Pa3BUTHSI KOMITAHUU «3€JIEHBIA YTO».
JlaHHbIE:

®  JCIOJIb30BAaHUE BO30OHOBIIIEMBIX HICTOUHUKOB SHEPTHUH JIJIsl IPOU3BOJICTBA;

® 3aKymkKa CEepTU(UIMPOBAHHBIX TIO DJKOJOTHYECKUM CTaHIApTaM MaTepHasioB
Y MECTHBIX TOCTaBIIMKOB;

e (dopMHpOBaHHE HOBBIX pabOUYMX MECT M COJEHCTBHE PA3BUTHIO MECTHBIX
COOOIIIECTB;

® HaJIMYME CIIPOCA HA TOBAPbI KOMITAHUHU.

Tpebyercsi: pazpaboTaTh METOAMKY pacuéra uHACKca ycTounBoro pa3sutus (MYP)
KOMITAaHUH, YIUTHIBASI CIEAYIOIIHE (PaKTOPHI.

1. DKOJIOTMYECKUH aCIEKT: UCTIOJb30BaHNE BO30OHOBIISIEMbIX UCTOYHUKOB SHEPTHH
M 3aKyNnKa CEePTUQPHUIIMPOBAHHBIX MO IKOJIOTHYECKAM CTaHIapTaM MaTepuajioB (Bec
dakxropa — 30 %).

2. CommanbHBIA acmekT: (OpMUPOBAHHWE HOBBIX PA0OYUX MECT U COJCUCTBUEC
Pa3BUTHIO MECTHBIX coobmecTB (Bec akTopa — 30 %).

3. DKOHOMHMYECKH acMeKT: HaJH4uue CIpoca Ha TOBapbl KOMIIaHUU (Bec (akTopa —
40 %).

Kaxnpiii pakrop onenuBaetcs no mkajie ot 0 go 10 6ammos. UYP paccuutsiBaeTcs
Kak cpenHee apupmMeruyeckoe Beex (haktopoB. HeoOXoauMo nmpeacTaBuTh pacuérhbl U
MHTEPIPETALUIO PE3YIbTATOB.

YuureiBaiiTe, 4T0 KOMIMaHUs «3eIEHBIA YTOD» JOCTUTIIA CIIEAYIOMINX PE3YIbTATOB.
o Jonis Bo30OHOBIsIEMOH 3HEprUn — 73 % (MakCUMaIbHO BO3MOXKHOE 3HaUCHHE).
o KonmdecTBo co3gaHHBIX HOBBIX pabodymx MecT — 8 (CpemHee 3HA4YeHUE IS
CpPEIHET0 MpeanpusaTHs). YuuThiBaiTe, 4To 48 paboymx MeECT — BBITIOJIHCHHE
nokasaresisi Ha 10 6amos.

o Poct mpomaxx — 18 % (cpennuii mokazarenab pocTa Uisl pa3BUBAIOLIEHCS
KOMITaHUU). YUUTBIBAWTE, YTO POCT NpoJaxu B 36 % — BBITIOJIHEHHE MMOKA3aTENs HA
10 6amnos.
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I[JI}I PCUICHUA 3aa491 BaM HY>KHO BBIIIOJIHUTD CIICAYIOIINUC HIArn:

3.1. OnpenenuTh MOKa3aTeau A1 KaXIOTO acHekTa JesATEIIbHOCTH KOMIIaHUM:
HKOJIOTMYECKOTO, COLIMAIBHOTO U SKOHOMHUYECKOTO.

IIpumepHOe HanpaBJieHHe OTBeTA:

IKOJOTNYECKUH ACTEKT: UCIOIb30BAHUE BO30OOHOBIISIEMBIX UCTOYHUKOB SHEPTHH U
3aKyIKa CepTU(PUIIMPOBAHHBIX MO SKOJIOTUYECKUM CTaHAAPTaM MAaTEPHATIOB

o [Toxazatens: moist BO30OHOBISIEMON 3HEPTUU B OOIEM 3HEPronoTpedieHun
KOMITaHHH.

. [Mkana onenku: 0—100%.

ConnanbHbIi acnekT: QOpMUPOBAHUE HOBBIX pa0OYMX MECT U COICHCTBUE PA3BUTHUIO
MECTHBIX COOOIIECTB.

. [Toka3arenb: KOJIMYECTBO CO3IAHHBIX PAa0OUMX MECT 3a MOCJEHUNA TOJ.
. [Ikayia OIleHKH: YUCIIO PabOUYMX MECT.

IKOHOMUYECKHI ACTEeKT: HAIMYUE CIIPOCa HA TOBAPbl KOMITAHHH.

. [Tokazarens: pocT MpojiaXx NPOAYKIIMH KOMIIAHUH 32 MOCIEAHUM TO/I.

. [IIkayia OLEHKH: MPOLEHT POCTA MPOJAXK.

Kputepun onennBanus: 6 6ayoB, mo 2 0amia 3a KaXIablid aCIeKT.

3.2. OneHuTh KaXIbIM moka3arens 1o mkaie ot 0 1o 10 6ammoB, cocTaBUThH TaOIUITY.
IIpumepHOe HATIpaBJieHUE OTBETA:

Y4uuThiBasi ycioBHs JeaeM BBIBOM, UYTO KOMITaHHS «3€NEHBIN yToi» TOCTHUTIIA
CJIEYIOLIUX PE3YJIbTaTOB:

. Jonst Bo3oOHOBIIsIEMOM sHEpruu: 73% (MakCUMajIbHO BO3MOXHOE 3HAUCHHUE).

. KonuuecTBo co3maHHbIX paboyux MecT: 8 HOBbIX pabounx mect (48 pabouux
MeCT — BBINOJIHEHUE noka3atess Ha 10 6amios.)

. Poct nponax: 18% (poct nmpogax B 36% — BbINoiaHeHUE nokazareis Ha 10
0asioB)

Temepb MBI MOXEM OLICHUTH KaXKJIbIN TIOKAa3aTeNb B Oaax:

AcCHeKT IToxka3aresnb Ouenka (0a,1J1b1)
Oxonorndeckuii | Jlomnst BO300OHOBIsIEMO SHEPTUU 73 % — 10 6aymoB (max)
CouuaabHbIA KonnuecTBo co3nannbix pabouux mect | 8 X 10 /48 = 1,6 6amna
DxoHoMuueckui | Poct nponax 18 x 10/ 36 = 5 OaJutoB

Kpurepun onenuBanus: 6 6amios, no 2 0ajia 3a Kaxabli acleKT.
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3.3. Paccuurats unaexc ycrounBoro pazsurtus (MYP) kak cpennee apudmeTuaeckoe
Bcex (pakTopoB (B Oaiyiax) W cieliaTh BBIBOJ O BKJAJE KOMIAHUU B YCTOWYHMBOE
pa3BUTHE.

OTtser:

NHpeke ycTounBOro pa3BUTUSL PACCUMTHIBACTCS KaK CPEIHEE aprU(PMETHUECKOE BCEX
ornenok: UYP = (10 +1,6 +5)/3 = 5,53 6anna

Takum o00Opa3oMm, HMHJIEKC YCTOMYMBOIO pa3BUTUS KOMIAHUM «3€JEHBIA YTo»
cocTaBiisieT nmpumepHo 5,53 6amna u3 10 BO3MOXKHBIX. ITO 03HAYAET, YTO KOMITAHUU
€CTh KyJa pacTd B IUIAHE YCTOHYMBOTIO Pa3BUTHs, OCOOEHHO B COIIMAJIBHOM U
HKOHOMHUYECKOM ACIIEKTaX.

Kpurepun ouenmBanusi: 4 Oamnma, 2 Oamma — BepHBIM pacuer, 2 Oamna —
000CHOBaHHOCTH BBIBOJIA.

3ananue 4. TexHos0rus nepepadoTKu MOJI0YHOM npoaykuuu (16 6aas0B)
3aoanue npedocmaeneno napmuepom oarumnuaovt — Hayuonanonwvim
uccneoosamenvckum ynusepcumemom UTMO.

(viT™mO)

Buumanue! /[iisi pemieHusi JaHHOTO 3aJaHUsI PEKOMEHIYeM BOCHOJIb30BATHCS
CTATHAMU, IPUBEAEHHBIMY B PUJIOKEHUM (CM. HUIKE).

Heab: pazpaboTaTh KOMIUIEKCHYIO CTPATEruio MO nepepadboTke moOOYHOro MpOAYyKTa
IpU U3TOTOBJICHUH TBOPOTa HA MOJIOYHOM MPEANPUATHH, B YaCTHOCTU CHIBOPOTKH
MOJIOUHOH (TBOPOKHOI), C IIENIbI0 COKPAILIEHUS PACXOA0B HA YTUIIM3AINIO TOOOYHOTO
NPOAYKTa U OUUCTKY CTOUYHBIX BOJ MPEANPHUSATHSI.

BBoaHas yacTthb:

IIpon3BOACTBO MOJIOYHOM MPOAYKLHH SIBIISIETCA BAXKHOM CTPATErMYECKOM 3anaden
nepepabarpiBatoiieii otpacan B PP, Tak kak oOecrieurMBaeT HAceleHHUE TaKUMHU
NPOAYKTaMH MMUTAHHUS, KAaK MOJIOKO MUTHEBOE, KUCIOMOJIOYHAS MPOAYKIIUSI, BKITFOUAs
TBOPOT U TBOPOXHBIE n3nenus. B coorBerctBum ¢ [Ipukaszom Munsnpasa Poccun ot
19.08.2016 N 614 (pen. ot 30.12.2022) «O6 yTBepkACHUU PEKOMEHIAIUN TIO
paloHaJbHBIM HOPMaM TOTPEOJCHHsST THIIEBBIX TMPOAYKTOB, OTBEYAIOIIUX
COBpPEMEHHBIM TpPEOOBAHMUSAM 37OPOBOTO THUTAHUS» YCTAHOBICHBI PAIMOHATHHBIC
HOPMBI TOTPEOJICHHSI MOJIOKA U MOJIOYHBIX MTPOYKTOB B 00bEéMe 325 Kr/ro1/4enoBeka.
Opnako BbIPaOOTKAa HEKOTOPBIX MOJOYHBIX MPOAYKTOB CONPSIKEHA C IMOJyYSHHEM
noOOYHBIX MPOAYKTOB MPOU3BOJCTBA, KOTOpPHIE HYXKIAIOTCS B JIOMOJHUTEIHHOM
nepepaboTke Ha ACUCTBYIOUIEM MPEINPUITHHA WM Ha JIPYroM mepepadaThiBaroieM
NOPENNPUATHH C YI4ETOM TpeOOBaHUM TEXHUYECKOTO periaMmeHTa TaMoKeHHOTO COI03a
«O 6e3omacHocTr MOJIOKa 1 MoJiouHOM mpoaykiuuy (TP TC 033/2013).
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BxoaHble fjaHHbBIE:

- (U3UKO-XUMUYECKUE MTOKA3ATEIN TBOPOKHON CHIBOPOTKHU:

o MaccoBas JI0Ji CyXHX BeIeCTB — He MeHee S5 %;

° YIJIEBOJIOB (JIAKTO3bI) — HE MeHee 3,5 %;

oenkoB — He MeHee 0,4 %.

- BHEpreTUvecKas IEeHHOCTh MpoayKTa — He MeHee 17 kkan/100 r.

- TUTpyeMasi KUCJIOTHOCTb — He Ootiee 70 °T;

- TeMnepaTypa xpaHeHus rnpoaykra — He Boie 6 °C (B cootBerctBuu ¢ 'OCT 34352
2017 «CpiBOpOTKa MOJIOYHAS — CHIPbE. TEXHUUYECKHUE YCIOBUS).

- 00BEM TBOPOKHOM CHIBOPOTKH AJ1s1 mepepadoTku — 10 50 000 Kr/cyTKwu.
TpeOoBanus k pa3padoTKe penieHus!

[IpensioxkeHHass cTparerusi JAODKHA OOecreuyrBaTh JIONMOJHUTEIBHYIO BBIPYUKY
OPEeNNpUsATHs OT peaM3alud TMPOIYyKTOB NEpepabOTKM MOJIOYHON (TBOPOKHOIN)
CBIBOPOTKHU. (4 Oaia)

Pa3paboranHbie perieHus T0KHBI 00€CTIEYUTh CYIIECTBEHHOE CHIDKEHHUE HArpy3KH
HAa OYUCTHBIE COOPYKEHUS Mpeanpustus. (4 0ana)

[IpennoxxeHHble pelIeHUs] B MEPCIEKTUBE JOJKHBI MPUBECTU K CHUKEHHUIO CTENIEHU
3arpsi3HEHUS OKpY KaroIen cpeipl (MouB, BOAOEMOB U TIp.). (4 Oara)

[Ipu pa3paboTke pemieHUd HEOOXOIMMO YYUTHIBATH 00IIME TpeOoBaHUS
K 0€30MacHOCTH MHUIIEBOr0 MPOU3BOICTBA MOJIOYHOM MPOyKIMH. (4 Oaia)

Maxkcumanvnasa oyenka 3a ecro pabomy — 64 oanna.
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Ipuioxkenue (aias keiica or HUY UTMO)

VK 641.053.2

MOJEJHUPOBAHUE PEIENITYPbHI CBIBOPOTOYHOI'O HAIIUTKA
JUIs1 HIKOJIBHUKOB
Simulation of a whey drink for schoolchildren

B. A. BananauHa, CTyJE€HT MarucTpaTypsl
A. JI. HuxoauHa, CTYJCHT MaruCTPaTyphl

OxHO-Ypansckuii rocyapcTBeHHbId yHuBepcurer (HUY),
(Yensabunck, np. Jlenuna, 76)

Peyenzenm: A. B. CTenaHoB, KaHAUJIAT CEIbCKOXO3IHCTBEHHBIX HAyK, JOLIEHT

AHHOTaNUA

JleTsiM IIKOJBHOTO BO3pacTa HEOOXOMUMBI NPOAYKTH! (YHKIIMOHAILHOTO Ha3HAYEHHUs, KOTOphIe obecrie-
YHUBAIOT COATAaHCUPOBAHHOE IUTAHHUE, HAIIPABICHHOE HA Pa3BUTHE OIaronpUsTHOW MUKPOGIOPEI Opranu3ma.
B crathe paccMaTpuBaeTcs pa3paboTKa pelenTyphbl CBIBOPOTOYHOIO HAIUTKA C UCIOJIB30BaHHEM IUIOZOBO-
OBOII[HBIX COKOB ¥ OeKoBoro ruziponusara. IIpencraBneHo 060CHOBaHHE UCTIONB30BAHHUS MOJIOYHOM CHIBO-
POTKH ¥ OEIKOBOr0 I'MPOIN3aTa B PEUENTYpPe HAIUTKA JUIS IIKOIbHUKOB.

KiroueBble cj10Ba: MOJIOYHAs CBIBOPOTKA, PYHKIIMOHAIBHBIN MIPOAYKT, OEIKOBBIH I'MAPOIN3AT, IEKTHH.

Summary

School-age children need functional products that provide a balanced diet aimed at developing a favora-
ble microflora of the body. The article discusses the development of a whey drink formulation using fruit and
vegetable juices and protein hydrolysate. The substantiation of the use of whey and protein hydrolysate in the
formulation of a drink for schoolchildren is presented.

Keywords: milk whey, functional product, protein hydrolysate, pectin.

MoJ10KO ¥ MOJIOYHBIE IPORYKTHI HTPAIOT OOJBIIYIO POJIb B PallOHE YelIoBeka. Beicokas muTa-
TeJIbHAs LIEHHOCTh MOJIOKA M MOJIOYHBIX IIPOAYKTOB 3aKJIIOYAETCS B TOM, YTO OHH COJEpPXKAaT HeoO-
XOJIMMEIE OPraHU3My YEJIOBEKa BEHIECTBA B ONTHMAILHO COATaHCHPOBAHHBIX IPOIOPIHUAX U B JIET-
KoycBosieMoit ¢popme [1]. B mpouecce npon3BoACTBa MOJIOYHBIX IPOAYKTOB 00pa3yeTcss BTOPUIHOE
MOJIOYHOE CBIPb€ — 00€3)KUPEHHOE MOJIOKO, [TaXTa M CHIBOPOTKA. 3a4acTyI0 MOJIOYHBIC ITPEATIPUs-
THS CIMBAIOT 3TH 0TX0Abl. OHAKO, BTOPUYHOE MOJIOYHOE CHIPhE SBIACTCSA IEHHBIM MCTOYHHKOM
Oenka. Benku MONIOYHOH CHIBOPOTKH — albOyMHH M IIOOYJIMH IPEBOCXOIAT IO OHOIIOTHYECKOH
LIEHHOCTH 0€eJI0K MOJIOKa — Ka3euH [2].

MortouyHast ChIBOpOTKa 00JIafaeT BBICOKOW IMHMIIEBOH M OHMOJIOrMYECKON LEHHOCTBIO. XHUMHYeE-
ckuii cocraB npenactasieH 50% cyxux BemecTs, B ToM uucie 20% 6enkxoB, 10% MoI049HOTO XHpa,
95% naxro3sl, 80% MunepanbHbIx BemecTB [3]. CoBpeMeHHBIE y4EHBIE YTBEPXKAAIOT, YTO IPOIYK-
THI U3 CBIBOPOTKH MMEIOT JUETHYECKoe H nedeOHoe 3HadeHue [4]. benmok MOIO4HON CBIBOPOTKH,
cocrosmui u3 B-nakrornabynuHa, O-1aKkTaab0yMHUHA H CBIBOPOTOYHOTO alb0yMHHA, COIEPIKHUT BCE
He3aMEHHMBbIe aMHHOKHCIOTHI [5]. CriBopoTOuHBIE Genky Gorarsl AeHIUTHBIME HE3aMEHHMBIMH
aMHUHOKHCIIOTaMH (JTM3HHOM, TpUNTO(GaHOM, METHOHUHOM, TPEOHHHOM H IICTEHHOM), YTO ITO3BO-
JISeT CUMTATh X HaubOosee OHOJIOrHYECKH [IEHHOHM 4acThI0 OenKoB Mosoka. Vicrons30BaHHE CHIBO-
POTOYHBIX OEIKOB IIPH MPOM3BOACTBE MUIIEBBIX MPOAYKTOB UMEET OOJIBIIOE MPAKTHYECKOE 3HAYe-
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HHe. DHepreTudeckass EHHOCTh MOJOYHOM ChIBOpoTKM coctaBiser 1013 x/Di/xr mwmm 36 % ot
9HEPreTUYECKOH IIEHHOCTH LEIBHOT0 MOJIOKa [6].

BenkoBEIil THAPOIHU3AT — 3TO CMECh OTJENBHBIX OENKOBBIX BemlecTB (TIENTHAOB U CBOOOIHBIX
aMHHOKHCIIOT), 00pa3yIOIUXCs B pe3yabTaTe peakiMy rHapoiu3a Oenka. benkoBsle rHApOIH3aThI
MOIy4aloT IpU (HEepMEHTAaTUBHOM THAPOIM3E ITyTEeM pacUICIUICHHs JUIMHHBIX Lenel 6eaxoB Ha 6o-
Jiee KOPOTKHE IENTUABI H aMHHOKUCIOTHL. B pesynpraTte mpomecca ruzponnsa 6enka MOJIEKYIIBI
CTAaHOBATCS MEHBIIE W, TaKUM 00pa3oM, 06ojee JIETKOYCBOSEMBIMH OPTaHH3MOM. ODTO ITO3BOJISET
opranusMy OsicTpee M 3¢ dexTHBHEe ycBauBaTh aMHHOKHCIIOTHI, HEOOXOJUMEIE Ui MHOTHX (u-
3HOJIOTHYECKUX M METa0OJIMIECKHX IPOIecCoB. Taioke, OEIKOBBIA THAPOIU3AT COACPKHUT BCE He-
00XOMMbIE aMHHOKHCIIOTHI, BKJIIOYas HE3aMEHHUMBIE aMHHOKHCIIOTEI, KOTOPBIE OPTaHU3M HE MO-
XKET TMPOU3BOJAUTH CAMOCTOSATENIHHO U JIOJDKHBI OBITH MOTYYEHBI U3 IHIIH. DTO JENAET €ro IOJIHO-
LICHHBIM U Ka4EeCTBEHHBIM HCTOYHHUKOM OeNKa JUIs MOoANEep)KaHUs 3J0POBOr0O OOIIEro COCTOSHUS U
(byHKIMOHHPOBaHMS opranusma [7].

[TexTHHBI NPECTaBIAIOT cOOON NMPHUPOIHBIE MONHUCAXAPHUIbI, KOTOPHIE COAEPXKATCA MOYTH BO
Bcex pacteHusx. Ha teppuropnu Poccun Hambonee pacnpocTpaHEHHBIM NEKTHHCOAEPIKAIIUM CHI-
pBhEM SBIIAIOTCS SOJIOKH, caxapHas CBEKJIA, LIUTPYCOBEIE, OJICOIHEYHHK, KIyOHH TonuHaMOypa u
np. [8]. Ilextun — HaTypansHbI npeOuoTHK. OH CTUMYJIHUpPYET POCT OHGHUIO- U JTaKTOOAKTEpHiA B
KHIIEYHUKE, CIIOCOOCTBYET YBEIMYEHHIO YHCIIA MOJIE3HBIX OaKTepuii, HOpMaIH3yeT ABUTATEIbHYIO
axtuBHOCTH JKKT. ITonanas B »KeTy109HO-KHIIEYHBIH TPAKT, OH NPUTATHBAET Ha cebs BOAY, IOMO-
raeT NMPOJIBI)KCHHUIO MUY U3 XKETyAKa B KUIICYHHK.

TaxuM 06pa3oM, 3TH KOMIIOHEHTHI B COCTaBE HAIIUTKa MOTYT CIIy>XKUTh NPOQUIaKTHKON 3abome-
BaHHH JKEJTyJOYHO-KHIIIEYHOTO TPAKTa y NIKOJIFHHUKOB, 32 CYET CBOUX CBOMCTB.

J1s co3maHus penenTypsl IPOBOWIOCE MaTEMaTHIECKOE MOIeTpoBaHue B mporpamme Excel ¢
MOMOIIbI0 HaficTpoiku [Tonck pemenus, sTanbl KOTOPOro NpUBEAEHBI Ha PUCYHKE 1.

4 N\
1 Cocrasnenue 6aHka 2 Cocranenie 3 Onrumu3anms
- eLeNnTyphI B
AQHHBIX O 6aJIaHCOBBIX YpaBHEHHUIH, per
KOMIIOHEHTaX S e COOTBETCTBHH C
pelentypsl YCTaHOBJIEHHBIMH
TEXHOJOIMYECKHUX 6
CBIBOPOTOYHOTO J——— TpeGOBaHUAMH K COCTaBY
HaIMTKa MPOAYKTa
\_ J

Puc. 1. Omanwi npogedenus onmumusayuu é npozpamme Excel ¢ nomowwio naocmpotixu Iouck pewenus
Jlis MoJenmMpoBaHUs PELENTYPhI COCTaBICH OaHK JaHHBIX O IMOKA3aTeNsAX KayecTBa KOMIIOHEH-

TOB CBIBOPOTOYHOTO HAMUTKA, IIPEICTABICHHEIX B Tabnuue 1, 1 6anaHCOBBIC YpaBHEHHS, IPEICTaB-
JICHHBIE B TabmuIe 2.
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Tabauya 1
BaHK AaHHBIX IS POBEAEHHUs MOJeJTHPOBAHAS PEeLENTypPhI
X .
° ° ) E ‘% [ﬂ
| = 32 & E* | J | 8] 8| g8
KommoHeHTsl | & o 5 B g g z ﬁ /M E £ & B
eLleNITyPbI = & 2 E g o g g =3 E g &
peuenTtyp. o g = m § 5 % 8 E g
= a 5 =& g S E & > e 8
Sl @l a| & &
Cemopora | 0.9 1 0.3 | 3.5 1 o | 55| 20 [012|020] 60 | 78 | 130 | 15
TBOpOXHAs
Cox 11|01 [ 126 1.0 | 150 350 | o 0 | 19 | 26 | 130 | 160
MOpKOBH]:IH
Cox | o5 | 01 | 100 ] 02 120 0 |o004]| o0 7 7 | 120 | 80
1010YHBIN
Capon o | o |35(35]| 0| o o | o] o | o | o |so0
JIAKTYJI0351
= -
CAKOBBIL | g0 | 55 | 25 | 0 |920] o o | o | o | o | o |1200
mnponma’r
Mexrus | 03 | 03 | 90,0 | 90 |96 | 0 o | o | 7| 0o | o |90

Tabauya 2
BanancoBble ypaBHeHHsA
banancoBslil mokasarenb VpaBHEHHS U OTPaHHYEHHS
Coneprxanue Genka 0,9 -x1+1,1 - x,+0,5-x3+80x5+0,3"x6>2,2
Copnepxanue xupa 03-x+0,1-x2+0,1 -x3+5,5-x5+0,3-%x<0,7
CopnepxaHue yriieBoJIoB 3,5-x1+12,6 - x2+ 10,1 x3+ 3,5 - x4 +2,5 - x5 + 90 * X¢ — HE OrpaHUYEHO
IIumieBsie BOJIOKHA 1-x2+02 -x3+3,5-x4+9 -x6>2
Cyxue BeecTsa S5-x1+15-x2+12 - x3+92 - x5+ 90,6 - X¢— He orpaHU4eHO
Burtamus A 2-x1+350x;
Burtamun B6 0,12 - x;+0,04 - x3
Buramun B12 0,29 - x4
Kanpmit 60 -x1+19 - x2+7 " x3+7 " X6
®docdop 78 - x1+26 %2+ 7" x3
Kamuit 130 - x; + 130 - x>+ 120 - x3
Cesec“’“”l‘::l; (ymazin 15 - X1 + 160 - X2+ 80 - x5+ 800 * x4 + 1200 - X5 + 940 - X6 — min

ITpu 3amycke HagcTpoiiku «I[loMck pemieHHs» Mporpamma BbIAAJIa HECKOJIBKO PELENnTyp, YIO-
BJIETBOPSIIOIMX BBEJCHHBIM TPEOOBaHMIM, U3 KOTOPBIX HaMH BHIOpaHEI 3, IPEACTaBICHHBIE B Ta0-
e 3.
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Tabauya 3
CpoaHasi Ta0/IMIa pellenTyp HAUTKOB
Conep>xaHue KOMIIOHEHTOB, %o
KomnoneHTht
Peuentypa 1 Peuentypa 2 Penentypa 3

CBIBOPOTKA TBOPOXKHAS 96,3 21,3 67,0
Cox MOPKOBHBIH 0,1 426 14,1
Cox s01109HBIH 0 27,6 10,4
Cuporn 1aKTyI035l 0,1 5,0 5,0
BenxoBsrii rusponusaT 3,0 3,0 3,0
IlexTun 0,5 0,5 0,5

Ha pucyske 2 npecTaBiIeHsI TOTOBbIE 00pa3Ibl CHIBOPOTOYHBIX HAIIUTKOB.

Puc. 2. 'omosvle 06pa3ybl Cbl6OPOMOYHO20 HANUMKA

C moMOIIBI0 MaTEMaTHYECKOT0 MOJIETUPOBaHus B mporpamme Excel MoXHO co3maBats pasmmd-
HBIE PELENTYpPhI MUIIEBLIX IPOJYKTOB B 3aBUCHMOCTH OT HEOOXOAMMOro pe3yibrara. MeToa Mak-
CHMAJIBHO TPOCTOM ¥ BBIIOJHSAETCS C IIOMOIIBI0 MaTEMaTHYECKHX MIPOrpammM, 61arogaps KOTOPbIM
pa3paboTKa MPOAYKTOB IIUTAHUS B pasbl YCKOPSIETCS M B CIydae HEOOXOJUMOCTH OBICTPO KOppeK-

THPYETCSL.
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Vpansckuii GpenepanbHbIi yHUBEPCUTET, I'. ExaTrepuHOypr
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IIEPEPABOTKA MOJIOYHOM ChIBOPOTKHU

B pabome paccmompenvl 603modCHOCMU 6e30MX00HOU  nepepabomku
MOJIOYHOU CbI8OPOMKU, ABNAIOUEUCH MHOZOMOHHANCHLIM NOOOYHBIM NPOOYKMOM 8
MOJIOYHOM npou3eoocmee. 3ampamvl HA ee YMUNUZAYUIO U OYUCHIKY CIMOYHBIX 800
npeocmasnaiom CywecmeeHHylo Cmamvio pacxo0o8 npeonpusmui. IIpednodiceno
UCNONb306aHUE MEMOPAHHLIX MEXHONo2Ull 0Nl  KA4eCMBEeHHOU nepepabomku
MOJIOYHOU  CbIGOPOMKU C  Yenblo  NONYYeHUs NEPCHeKMUBHbIX — NPOOYKMOs,
UCNONL3YEMbIX 8 NUWEBOU U KOCMEMUYECKOU NPOMBIULLEHHOCHIU.

KiroueBsle cloBa: 6e30mxo0Hass MeXHONO2Us;, MOJIOYHASL CblBOPOMKA;
MeMOpaHHble MeXHON02UU.

E. A. Lebedyantseva, M. N. Ivantsova, 1. S. Selezneva
Ural Federal University, Ekaterinburg

THE WHEY PROCESSING

The possibilities of non-waste processing of whey, which is a large-tonnage by-
product in dairy production are considered in this paper. The costs of its disposal
and wastewater treatment represent a significant expense item for enterprises. The
use of membrane technologies for high-quality whey processing with the aim of
obtaining promising products used in the food and cosmetic industry is proposed.

Key words: non-waste technologies; whey;, membrane technologies.

MonoyHass DOpPOMBIIUIEHHOCTh OTHOCUTCS K MaTepualo- U
JHEPrOEMKHMM OTpaciIiM HapoAHOro Xo3saicTBa. B cebecTroumoctu
MOJIOYHBIX NIPOAYKTOB 3aTpaThl Ha ChIpbe cocTaBisiloT Oosee 80 %.
[IpombinuieHHass mnepepaboTka MoOJIOKAa Ha IpPUHIMIAX O€30TXOAHOM
TE€XHOJIOTUH, IIOJJHOE H3BICUYEHHE BCEX KOMIIOHEHTOB, DPAllMOHAJIBHOE

© Jlebensauuesa E. A., UBannosa M. H., Cenesnesa U. C., 2019
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HCIIOJIb30BAaHUE IMPOMEXYTOYHBIX M IMOOOYHBIX MPOJYKTOB, CHIDKCHHE
HOPMAaTHBHBIX IIOTEPh M HCKIIOYEHHE HEUCIOIB30BaHHBIX OTXO0J0B
SIBJISTIOTCS BOXKHEUITMMH pe3epBaMu YBEITUYCHHUS 00BeMOB
BbIpabaThIBAEMON MOJIOYHON MPOJYKIMH U MOBBIICHUSA dPPEKTUBHOCTH
NPOU3BOACTBA. be30TXOMHAas TEXHOJOrUs OOECIeYMBACT HUCKIIOYCHUE
3arpsA3HEHUs] OKPYXKAIOIIEeW Cpeabl M, TaKuM o0pa3oM, uMeeT OoibIIoe
9KoJIoru4eckoe 3HaueHue [1].

Peanuzanus npuHIUNOB O€30TXOJHON TEXHOJOTUM B MOJIOYHOU
MIPOMBINUIEHHOCTH BO3MO)XHa Ha OCHOBE KOMIUIEKCHOTO HCIIOJIb30BaHUS
BCEX KOMIIOHEHTOB MOJIOKA JUISi IPOM3BOJICTBA MIPOIYKTOB MUTaHUSA JIUOO
pa3AenbHOr0 M3BJICYEHHUS KOMIIOHEHTOB C IOCIEAyIomEed nepepaboTkoi
HEXHPHOT'O MOJIOYHOT'O CHIPhS U MPOMEXYTOYHBIX IMPOIYKTOB [1].

MomnoyHasi CHIBOPOTKa — MHOTOTOHHQ)XXHBIM MOOOYHBIA MPOAYKT,
oOpa3yromuiics B mpolecce MPOU3BOJCTBa TBOPOra, Ka3eMHa U CHIPOB U3
MoJIOKa. 3a pyOexoM B OCHOBHOM 3TO IOJCHIPHAs CHIBOPOTKaA, a B Poccuu
— HOJICBIPHAs U TBOPOXHAas CBIBOPOTKH — 54 U 45 %, COOTBETCTBEHHO.

HopMmbl BBIXOa MOJIOYHOM CBHIBOPOTKM B 3aBUCHUMOCTH OT BHJA
KOHEYHOro npoaykra (B % OT mepepabaThIBaeMOro ChIpbsi): ChIpHI — 65—
80, TBopor — 80, ka3zeun — 75. Ilpu aTom B Poccun U3 ceIBOpOTKH, 00BEM
KOTOpPOM cocTaBiisseT Ooyiee 5 MJIIH TOHH B TOJ, AN IPOMBIIUICHHOMN
nepepaboTku ucnoisdyercs He 6omnee 15 % [1].

B ceBopoTky mnepexomut okono 50 % cyxux BEImECTB MOJIOKA.
OcHOBHBIE CyXHe€ KOMIIOHEHTBI, CoJiepxKamuecs B CHIBOPOTKe B /100 M
(%): nakro3a — 4,66 (71,7), GenkoBbie BemiecTBa (Ka3ewH, aJlbOyMHH,
ro6ynun) — 0,91 (14,0), munepansusie Bemecrsa — 0,50 (7,7), »xup — 0,37
(5,7 [3].

MomnoyHasi ~ CHIBOPOTKa  SIBJISIETCS  LEHHBIM  ITHTaTEJIbHBIM
KOMIIOHEHTOM, OuoJiorH4eckass IIEHHOCTb KOTOpoH  0O0ycioBieHa
COJIEpXKAIlUMHUCS B HeW Oenkamu, YIJIEBOAAMH, JIUIUAAMU, MHKPO- H
MaKpO3JIEeMEHTaMH, BUTaMHHAMH, OpraHMYECKUMH KHUCJIOTaMH,
(dhepMeHTaMU, IMMYHHBIMH TEJIaMHU.

Takum oOpa3oM, mnpeAcTaBiIseT UHTEpeC BHIOpaTh Hauboiee
palMOHANIBHEIN CrOocO0 ImepepaboTKU MOJOYHOW CBIBOPOTKU JUISL TOTO,
4yTOOBl peajM30BaTh BECh €€ IOTEHIHMAJl C TOYKHU 3PEHHS IPOAYKTa
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nuTaHusa, oOecrneyuTh HaumOOIee IOJMHOE WCIONB30BAHUE CHIPhS Ha
MOJIOYHOM HIPEJIPUATUU U CHU3UTh HETaTUBHOE BIUSHHE IIPOU3BOICTBA
Ha OKPY>KaIoIIyI0 Cpeay.

OCHOBHBIMH NIPOJYKTaMH NepepabOTKU CHIBOPOTKHU SBISAIOTCS: CyXast
CBIBODOTKa, KOHLEHTpaThl ChIBOpoTOoYHBIX OenkoB — KCB, cyxas
NEMUHEPAIU30BaHHAs.  CBIBOPOTKA,  SBISIOMIASCS  HE3aMEHHMBIM
KOMIIOHEHTOM B IPOU3BOJCTBE IIPOJYKTOB AETCKOTO IMUTAHHS, a TAKXKE B
pelenType HalUTKOB MOBBIIEHHON OHOJIOrHYeCcKOM IIEHHOCTH [4].

Cyxas ChIBOpPOTKa IIMPOKO IPUMEHSETCS B MPOU3BOACTBE XJseba, B
KOHIUTEPCKOW IPOMBIIUIEHHOCTU (HCIOJIB3yEeTCS BMECTO JPOMXOKEH); B
IIPOU3BOJICTBE LIEIBHOMOJIOYHOM TMPOAYKLIMU JUIS NMPUAAHUS BA3KOCTH U
TEKCTYpPBI POAYKTA M MOBBIIEHUS €r0 MUTATEbHON IEHHOCTH; B MACHOU
IPOMBIIUIEHHOCTH; B IIPOU3BOJCTBE KOCMETHYECKHX CpEJACTB; B
CIIOPTUBHOM IIUTaHUM; B KOMOMKOpMaX JJIsl ’KUBOTHBIX [1].

KoHneHTpaT  CHIBOPOTOYHBIX  O€NKOB  NIpeAHa3Ha4eH  JUIsg
UCIOJb30BaHUsI B KadyecTBE OEJIKOBOrO KOMIIOHEHTa-00OraTHTENs NpU
MIPOU3BOJICTBE MSCHBIX M MOJIOYHBIX IPOAYKTOB, @ TaKXKE SBISAETCS
MOMYJIIPHOM CIIOPTUBHOM N06aBKOM [1].

ITepepaboTka U HCIIOIB30BaHUE MPOAYKTOB U3 MOJIOYHON CBIBOPOTKH
00XOoauTCS AemeBie, YeM IPOU3BOJCTBO SKBUBAJIEHTHOTO KOJUYECTBA
MOJIOKa B CEIIbCKOM Xxo3saicTBe. Kpome TOro, 3arparbl Ha OYHUCTKY
CTOYHBIX BOJ OT IONABIIMX B HUX MOJIOYHBIX OTXOJOB B psAlE€ CIIy4acB
CpaBHHMBI C pacxoJaMM Ha OpraHM3aluilo cOopa M IPOMBIIUICHHOMN
nepepaboTKH MOJIOYHOM CHIBOPOTKH U JaXke BhIIIE UX [4].

B nmpomecce npou3BOACTBa HEKOTOPHIX BHAOB CHIPOB 4acTh
ceiBOpoTKH (okono 30 %) oka3pIBaeTcs COJEHOW, YTO OTPHUIIATEIIHLHO
OTpa)kaeTcsi Ha €€ BKYCOBBIX KayeCcTBaX, a IIpU BHIpabOTKE TBOpOra M
Ka3eHMHa CHIBOPOTKAa HMEET BBICOKYIO KHCIOTHOCTb. I[loaTOMy Takas
CHIBOPOTKA HYXXIAETCs B MpeBapUTEIbHON 00paboTke [4].

Jlns obecrnieyeHuss BBICOKOTO KadyecTBa NPOAYKTa, CHUKECHHS €ro
NOTEPb, CHIDKCHHUS DOHEPrOEMKOCTH IIPOU3BOJACTBA, IIOBBINICHUS €r0
9KOJIOTUYECKOW Oe30macHOCTH Haubojiee ONTUMAIbHBIM pPEIICHHEM
SIBJIIETCS  HMCIIOJIb30BAHME TAaKUX MEMOpaHHBIX TEXHOJOTHH, Kak
yIbTpaduIbTpanys, HaHOQUIbTpalKsi, 0OpPaTHBI OCMOC, JJIEKTPOAUAITH3
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U, B ciydae HeoOXxoaumocTd, MukpoomibTpaims. [lns nepepaborku
CBIBOPOTKH 4aCTO NPUMEHSIOT KOMOUHALIUIO 3TUX METOIOB.

Hcnone3ys mporecc HaHOQUIBTPALUU, MOXXHO CKOHIICHTPUPOBATh
OENKOBYI0 M YITIEBOJHYIO YacCTH CHIBOPOTKH, IIOJYyYHMB B KadyecTBE
¢unbTpaTa pacTBOp COJIEH, COACPKAIUXCS B UCXOAHOMN CHIBOPOTKE [3].

[Ipumenenue 3neKTpoauanu3a IO3BOJISIET I0JIy4aTh CHIBOPOTKY H
KCBb ¢ ypoBaem nemunepanuszanuu 50, 70 u 90 %. [1o604HbIM pOIyKTOM
npousBojactBa KCb sBusercs mepmear — ChIBOPOTKAa C IHOHMYKEHHBIM
conepxanueM Oenka. Mcnons3ys mpouecc o6paTHOro ocMoca, IepMmear
MOXXHO KOHIICHTPUpPOBAaTh, a 3aT€M BBICYIIUTbH, IOIYYCHHYIO IPU 3TOM
TEXHOJIOTHYECKYIO BOy MOXKHO BEPHYTh B TEXHOJIOTMYECKHUH ITUKII [2].

Brimyck CyxXoM CHIBOPOTKM 10 TPaJUIMOHHOM TEXHOJOTUH
[OJIpa3yMeBaeT HCIIOIb30BaHUE BBICOKODHEPIOEMKUX BaKyyM-BBIIIapHBIX
U CYIIWIbHBIX YCTaHOBOK. 3aMEHHMB B JJaHHOW JIMHHHM BaKyyM-BbIIIapHbIE
YCTaHOBKM CHCTEMOM 0OpaTHOro 0cMOCa, MOXHO CHU3UTH YHEPro3aTpaTsl
Ha BbIIapUBaHMUE BOJBI Ha 3TOM cTaguu B 4—6 pa3 [3].

Taxum 06pa3oM, NIpUMEeHEHHE MEMOPAHHBIX TEXHOJIOTUH IO3BOJIET
HauboJiee BBIrOJHO NepepaboTaTh MOJIOYHYIO CHIBOPOTKY VIS IIOy4YEHUS
IEPCIEKTUBHBIX  NPONYKTOB JUIS HOHUIIEBOM M KOCMETHYECKOM
IPOMBIIUIEHHOCTH M CEJIbCKOTO XO3AHCTBA, C IIOMOIIBIO CHIDKEHHS
9HEpro3arpat, a TaKXKe 3aTpaT Ha YTUIU3AILHI0 MOJIOYHOMN CHIBOPOTKH Kak
0TXO0/J1a IPOU3BO/ICTBA.
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