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CNOCOB MONYYEHUA ®APMALIEBTUYECKOM KOMMO3ULIUW,
COOEPXALIEW BEOPTE3OMUB, MPOAYKT CMOCOBA

OBNACTb TEXHUKU, K KOTOPOW OTHOCUTCH USOBPETEHUE

Hactoswee nsobpeTteHne O0THOCHUTCA K hapMaLeBTUMECKOA NPOMbILLNEHHOCTH, Gonee
TOMHO, K cnocoBy nonydeHws hapmaueBTUYECKOW KomMrnosuuum B doopme pacTsopa ans
WHbEKUWIA, copepxalleit GopTe3omMub B kauecTBe [EUCTBYIOLLEro BewlecTsa, U K

chapmaueBTU4ECKOH KOMNO3ULMK, KOTOPYIO MOJTYYaIoT 3asBMEHHLIM CNOCOGOM,
NMPEALWECTBYIOLWWA YPOBEHb TEXHUKU

CoepguHeHue [(1R)-3-meTun-1-[[(2S)-1-0kco-3-heHun-2-
[(nnpasuHunkapboHun)amuHo]nponunjamnHo)bytun]éopoHosas KMCnoTa, TaKke
n3secTHoe kak 6optesomnb (dopmyna l),

e

CH,

\\ //

®opwmyna |

ABMNAETCA NPOTUBOONYXONEeBbIM BeLLUeCTBOM M UCNONb3yeTCA B TepaneBTUHECKUX Lensax

B Ka4yecTse VIHI'M6I/|TOpa nporeacom.

B nateHnte US 5,780,454 onucar 6optesomnb n ero capmauesTuyHecku npuemMnemble
conu, cogepxauwue 6opresomud, bapmauesTUHECKan KOMNO3NLUA U NPUMEHEHWE ANA
UHrMbupoBaHua pyHKUMK npoTeacoMm y MnekonuTalwwmx. [JononHUTENbHO onucaH
cnocob nonydeHus 6optesomnba u ero aHanoros.

Monumopdunam onpenenstoT, kak CNOCOBHOCTbL BellecTBa CyLecTBOBaTb B (hopMe ABYyX
unm Gonee Kpuctannuueckux as, pasNMYAOLIMXCA  PACnofIOKEHUEM  u/unu
KOHbopMaLumnel Monekyn B Kpuctannuyeckoi peluetke. Takum o6pasom, CTporo rosops,
nonumopdbl NpeacTaBnsalT coboi pasHble KpucTannuyeckue opmbl OLHOIO U TOTO Xe
YWUCTOrO BELLECTBA, KOTOpbIe PasfM4aloTCA pacnoniokeHneM u/unu koHdurypauve
monekyn. [MonumopdHble Moaudukauuu MOryT pasnuuyatbCs Takke N0 CBOUM

hn3n4ecKkumM CBOMCTBAM, TaKUM Kak TOYKa NNaBneHUus, PacTBOPUMOCTb, PEHTreHOBCKan
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AndpakumMoHHas KapTuHa v T.4. XOTA Nocne pacTBOPEHUs BeLlecTBa 3TW pasnuuus
MCHE3aI0T, OHW 3aMETHO BNUSAIOT Ha (hapMaLEBTUYECKU 3HAUMMBIE CBOICTBA TBEPAOI
thopmbl, Takue Kak, Hanpumep, CKOPOCTb PACTBOPEHUs U CTabunbHOCTb. T CBOICTBA
MOMyT OKasblBaTb 3HAYUTENIbHOE BIWUSHWUE HA MPOLECCUHI, CPOK XpaHEHWs u
KOMMepYeckoe npusHaHue nonuMopdHOro coeanHeHus. MoaToMy BaXHO Uccnefosathb
TBepAble (POpMbl NeKapcTea, BKIOYAs BCe NONUMMOpPMHblE hOpMbI, M onpeaenuTb
CTabWnbHOCTb, PacTBOPEHWE U TEKyYeCTb Kaxaon M3 Hux. MonumopdHble opmbl
BELeCTBA MOXHO OMPEeAEennuTb, WCMONb3ys aHaIMTUYECKUE METOoAbl, Hanpumep,
PEHTIEHOBCKYI0 Audpakuuio, AnddepeHLnanbHylo CKaHUPYIOLWYIO KanopumeTpuio u

CnekTpomMeTpuio.

Bonblioe 3HaueHne ANA NonyvyeHus KpucTannuyeckod hopMbl, a He APYruxX ¢hopm,

UMEKT cpefa pacTBoOpUTENA U peXumMm Kpuctannusayuu.

BoptesoMu6 MoxeT cywectsoBaTb B pasHbiX MNOMMMOPGHLIX  MoANdUKALMAX,
oTnuyalowmxca Apyr OT apyra no crabunbHocTW, usnyeckuMm CBOWCTBaM,
cnekTpanbHbIM AiaHHLIM U cnocobam nonyyeHus.

B nateHTe US 6,713,446 onucana nuodunmanpoBaHHas KOMNO3NLIUA CHIOXHBIX 3ChUpOB
GopTesomnba. B cooTBETCTBUM C 3TUM NaTeHTOM 6opTe3oMub, nonyyeHHbIN cnoco6om
no narteHty US 5,780,454, npepncraensier coboii Genbiii aMopdHbin nopoluok. B
nybnukauuax WO2011107912 n WO2011099018 onucaHbl cnocobbl nonyyeHus

nonumopdHbIX cbopm |, Il 1 amoppHoro GopTesomnba.

Hacrosllee nsobpereHune pewaer 3agady cosfaHus HOBbIX TEXHONOIMYECKUX CNOCOB0B
ANA  NPOU3BOACTBA  YNYYLWEHHOTO  rOTOBOr0  (hbapMaueBTUYECKOTO  MpoaykTa
B6opTesomnba.

KPATKOE U3NOXEHUE CYLLHOCTU N3OBPETEHUA

B Hactoswem wusobpereHunm onucaH cnoco6 nonydeHuss  hapmaueBTUHECKON
KoMno3uuuu, cogepxalen 6optesomud B kauecTse AeCTBYIOLLEro BeLeCcTsa, B hopMme
NMoUNU3NPOBaHHOrO pacTBopa /1s UHbeKuui. MpeanoxeHHbin cnocob obecneunsaer
nonyyeHue capmMaLeBTUYECKOW KOMMO3ULWKU, WUMEIOLEN BbICOKYIO CTabUnbHOCTE U

HU3KOe cofepXaHue ConyTCTBYIOLUX NpUMECeir.

JnodbnnnanposaHHbIi NOPOLLOK ANS NPUFOTOBNEHWUS pacTBopa AN UHBEKUMUIA A03NPYIOT
no conakoHam. [0TOBLIN (hapmaLeBTUYECKUIA NPOAYKT BBOAAT BHYTPUBEHHO.

Cnoco6 nonyyeHus chapmaLeBTUYECKON KOMMNO3ULUM B (hopMe NTUODUNU3UPOBAHHOIO
NOPOLUKOBOro pacTeopa ANSA UHBLEKLWA BKIIOYaeT nonyyeHne pactsopa AeWCTBYOLIEro

2
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BellecTsa ¢ nocnegylouwen ero nnocdunusayuen.

Cnoco6 nonyveHus capmaueBTudeckon komnosuuuu 6Goptesomuba B BUge
NUoUNU3NPOBAHHOIO MNOPOLLKa AN NPUrOTOBMEHUS pacTBopa AN  UHBLEKUMNA,
cogepxauwero 6optesomnb B kKayecTse aKTUBHOTO UHrpeaueHTa, npegycMmartpusaer
nonyvyeHuwe pacteopa 6GopTesomuba CcO  BCnomoratenbHbIMA  BELLECTBaMM,
nocneayoLlylo CTepunusauuoHHylo cunbTpauuilo 1 nuodunusaumio  pacreopa,
BKMIOYAIOLLYIO  3aMOpaxuBaHWe W  BbICYLULMBaAHME, OTNMYAKOLWMIACA TEM, 4TO
3amopaxuBaHue OCYLLECTBNAIOT Npu TemnepaTypHOM pexume, nNo KparkHewh mepe, oOT -
20°C po -10°C c nocnepyowuM oxnNaxaeHnem [0 TeMnepaTypHOro WHTepsana oT -
40°C pno -47°C.

Apyrum acnektom usobpeteHus aenseTcs cdapMaueBTU4eckas KOMnosuuma B dopme
NMoUNN3MPoBaHHOro NOPOLLKA [NS NPUFOTOBJIEHUS pacTBOpa ANs UHBbEKLWIA, KoTopas
nony4eHa 3asBfieHHbIM Cnocobom ¥ coaepxuT 6opTe3oMmnd B KayecTBe AEWCTBYIOLLErO
BewecTBa W BcnomoraTtenbHbleé Bewectsa. B cooTtBeTcTBUM C  NpearnoXeHHbIM
cnocobom, hapmaLeBTuHeckan KOMNO3ULUA MOXET coaepxaTtb chopmy |, cdopmy I unu
amopdHbiii 6opTesoMnb B KauecTBe AeicTeylollero BewecTsa. MpeanouTUTENbHO,
thapmaueBTU4EeCKaa KOMNO3ULMA, KOTOpast NoNy4YeHa 3aABNEHHbIM CMOCOBOM, COAEPXUT
dopmy Il 6opTesomuba unu amopcHbii Gopresommd.

KPATKOE ONMUCAHUE YEPTEXEN
HacTtoswee nsobpeTteHne npomnniocTpupoBaHo CrneaylowmnMm YepTeXxamu:
dur. 1. PeHTreHoBCkas NopoLukoBas gucpakrorpamma Goptesomuba.

dur. 2. OnpepeneHne xapakrtepvcTuk 6optesomuba metogamu 'H AMP- n 13C AMP-

CNEKTPOCKONUK

CnekTpbl U3Mepsanu B pacTBOpe AUMETUNCYNbgOKCMaAa, UCNONb3ys CNekTpodoToMETp
Bruker Avance 1l 500 (cnektpbl 'H - 500.13 My, *'B — 160 Mry 1'3C - 125.76 Mru,
COOTBETCTBEHHO. [1ns usamepeHus cnekTpoB B akcnepumeHtTax COSY, HSQC-ed n HMBC
ucnonb3oBanu cnekTpol 13 6ubnuotekn cnektpomeTpa. Macc-cnekTp usMepsnu B
pacTBope aueToHUTpun-sofda, ucnonb3ysa cnexkrpomeTp Bruker microTOF-Q |l nocne
npsamoro sesoaa npoboi.

®ur. 3. Xpomaforpamma 6opTesomuba

dur. 4. XpomaTorpamma capmaueBTU4ECKON KOMNO3ULUWUM COrnacHo u3obpeTteHumio,

coaepxailen 6optesomnb B KavecTse AENCTBYIOLIErO BELLECTBa.
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noaPOBHOE ONUCAHUE UBOEPETEHUA

B HacTosilleM wusobpeTeHun npeanioXeH cnocob nonyyYeHus apmaleBTU4eCKoN
KOMMNO3nLMK, coaepxallen 6opTe3omud B KauecTse AeiCTBYIOLLEro BewwecTsa, B oopme
NMOUNN3NPOBAHHOMO MOpOLLKA Ans MPUrOTOBREHUA pacTBopa ANA  WUHBEKUUM.
NMocbUNN3UPoBaHHLIN NOPOWIOK AN  NPUrOTOBREHUS pacTsopa ANA  UHBLEKUWA
npeanoyTUTENBHO [03MpoBaH No ¢nakoHam. [MpeanoxeHHbit cnocob nossonser
nonyyatb (HapMauUeBTUHECKYIO KOMMO3WULWIO, VIMEIOLLYIO BbICOKYKD CTabUNbHOCTL W

HU3KOe NPOLEHTHOE cofepXXaHue NpuMeceil.

Cnoco6 nonyyeHus cpapmauesBTUYeckoid komnosuumu Goprtesomuba B BUAE
NMOUNN3UPOBAHHOrO NOPOWKa ANA NPUrOTOBNEHUS pacTBopa ANA  WUHBLEKUUN,
coaepxallero 6opresomub B KayecTBe aKTUBHOrO WHrpeaueHTa, npeaycmartpusaeT
nonyyeHne pacteopa OGopresomumba co  BcnomoraTeNnbHbIMKW - BellecTBamy,
nocneayiowylo CTEPUNU3AUMNOHHYI0  dunbTpaumio ¥ nuodunusaumio  pacTeopa,
BK/IOYAIOLLYID  3aMOpaXWBaHME W  BbICylLUMBAHWE, OTNUYAIOWMIACA TEM, 4TO
3aMopaXxuBaHue OCYLLECTBNSIOT NpU TEMNEPaTYPHOM pexume, no KpaiHeh mepe, oT
-20°C po -10°C c nocneaylowmm oxnaxgeHveMm A0 TemnepaTypHOro uHrepsana oT
-40°C po -47°C.

TexHU4eckum pesynstTaToM, Ha KOTOpbI HanpaBneHo NnpeanoXxXeHHoe M306peTenme,
ABNAETCA ONTUMU3aums npouecca, no3sonAwowiero nony4vyartb ﬂl/lOd)I/lﬂM.?»leOBaHHblﬁ
npenapat 60pTe3OMVI6a C BbICOKOW CTENEHbIo CTabUMbHOCTM U HU3KUM NPOLIEHTOM

coaepxaHua npumecen Ansa neYyeHns OHKONorn4yeckux 3aboneBaHui.

Cnoco6 nonyyeHus apMaLesTUHECKON KOMMO3UUMKU B BUAE NMOMUIN3NPOBAHHOTO
nopoLLKa ANA NPUroTOBIIEHUS pacTBopa ANA MHbEKUUA npeaycMaTpusaeT nonyuveHue
pacTBopa aKTUBHOIO UHIPEAVEHTA U NOCNEAYIOLLYI0 CTEPUNU3ALIMOHHYIO (DUNbTPaLMIO U
nuogunU3aLuio, BKNYaoLLYyHo:

3aMopaxunsaHue npu HU3KUX TeMmnepartypax;

CYWKy nyrtem CY6HVIMaLWIVI neLja, cogepxatilerocsa B 3aMOPOXEeHHOM NPOAYyKTE, Kak

npasnno, Nnpu oMeHb HU3KOM AaBneHun.

3amopaxusaHue matepuana

Moboit nNpoayKT cneayeT 3amopaxuBaTb TakuM cnocobom, 4Tobbl rapaHTUpoBaThb
OTCYTCTBME W3MEHEHUIA BO BpeMs rocrnegyloLlero npouecca cybnumauuu. BaxHbiMu

napameTpaMu 3aMOpaXuUBaHUS SIBNAIOTCA:

014-4003-4038/3/EUROPE

.



TemnepaTtypa, Npy KOTOPOH NPOUCXOAUT MakCUManbLHoe oTBepaeBaHue,
onTuManbHaA CKOPOCTb OXNaXKAeHWsA,
MWUHUManNbHaA HavYanbHaA TeMnepaTypa nnaBneHus.

Lienb aToro npouecca 3aknioyaeTcs B TOM, U4ToObl 06ecneunTs TBepaylo CTPYKTYPY yxe
3aMOpOXeHHOro npogykra, 6e3 nycToT, B KOTOPbIX HaXOAUTCA KOHLEHTpUpOBaHHas
KUAKOCTb, MOCKONbKY NPU TaKOM CTPYKTYPE CyLLKa NPOUCXOAUT NONHOCTLIO NOCPEACTBOM
cybnumauun. Mocne 3amopaxviBaHUs MOryT ObiTb MOMYyYeHbl pasnuyHble CMecH
CTPYKTYP, BKNIOYAs KpUCTansbl NbA4a, 3BTEKTUMECKME CTPYKTYPbl, CMECU 3KTEKTUHECKUX
aMOpMHbIX CTEKNOBUAHBLIX 30H. O6Pa30BaHUI0 TakMX 30H cnocobCTByeT npucyTcTBne
caxapoB, CNMPTOB, KETOHOB, anbAErAoB M KUCMOT U TaKkKe BbICOKME KOHLEHTpaLWmu
TBEpAbIX YacTUL, B HAaYanbHOM NpoAayKTe.

CybnuMauuoHHas cyuka

Mpouecc cywkn He 06s3aTENbHO AOMKEH NPOBOAUTLCA NPU HU3KOM AABMEHUU, HO B
Takux ycnosumsix npouecc Anddysnn NpoMcxoauT cyLiecTBeHHo Gonee pesynbTaTUBHO.
Ans npespaltienuns nbaa B nap TpebyeTca 60MbLIOE KONMYECTBO 3HEPruun, NOCTynaloLLen
B YCNOBWSAX BbICOKOrO BakyyMa, NOCKOMbKY BbiCbIXalowas rpaHuLa nepemelLaeTcs B
HanpaBneHUn BHyTpeHHel obnactu obpasua, U TENno ACMKHO nepeceyb 3aMepsLune
Cnou, cosfaBas CyLUECTBEHHbIA PUCK NNAaBREHUS NPOMEXYTOYHOro Martepvana unu

CKUraHus NOBEPXHOCTY YXKE CYXOro NpoayKTa.

B npouecce nuodunusaummn, ¢ Ha4anoMm pocra TennoTbl CyGnMMaLMu Mexay Cyxum
CNoeM ¥ 3aMOpPOXEHHbIM crioeMm obpasua obpasyeTcs (poHTanbHas rpaHuua wunu
rpaHuLa 30HbI cybnumauun, KoTopas NOCTENEHHO YBENUUUBAETCA Npu Temneparype
NOBEPXHOCTW KOHTaKTHOrO B3aUMOAENCTBUS, COOTBETCTBYIOLLEN oOnpeaeneHHoMy

DABNEHUIO HaCbILLEHUS.

MacconepeHoc ocCyLLecTBNSETCA NOCPEACTBOM MWUrpauuu napos Yepes CyxoW Crioil
o6pasua noa AecTBMEM Pa3HOCTU JaBNEHUI, U TaKoii NEPEHOC ABNAETCA BLICOKUM Npu

BonbLoi pasHOCTU AaBNEHWUA.
BbigensiioT cneayiowme Tpu dassi:

1-a ¢hasa ocHoBaHa Ha TennonposogHoOCTW. BHauyane, npu HarpeBaHuu o6pasua,
cKkopocTb cybnumauum ObICTPO BO3pacTaeT, noka He [OCTUTHET MakCUMasnbHOro
3HauYeHnA. JTO OTHOCUTENbHO KOpoTKas ¢has3a, BO BPEMSA KOTOPOW M3 npoaykTa
yAanseTcs bonbluasa YyacTb Boabl (0T 75% no 90%). Bo Bpems aToi chasbl npeobnanaer
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MexaHW3M nepeHoca Tenna 3a cHeT TennonposoAHOCTU.

Bo BpeMs 2-o thasbl, NpeAcCTaBnsiolei nepsylo ANddY3NOHHYI0 dasy, CKOpOoCTb
cybnuMauum 3Ha4YMTENbHO CHWKaeTcA U3-3a oOpasoBaHWsi NMOPUCTOrO CFI0A CyXOoro
maTepuana, okasblBaloLlero Hapacraiwoliee CONpoTUBIIEHWE TENnoBOMY W NapoBOMY

NOTOKaM.

B 3-et ¢hase (BTOpas AuddysvoHHas ¢asa) ckopocTb cybnumauuu npopomxaeT
CHUXATBLCA W NPUBNMXAeTCs K Hymnio BCneacTBUE TOro, YTo TennoTa, Tpebyemas ans
yAaneHua CBA3aHHOI BOAbI, NPEBOCXOANT TennoTy cybnumaumu. Mockonbky Npu HU3KOM
BNaxHocT¥ AnddpysnoHHas cnocobHOCTb NapoB 3aMETHO CHUXAETCA, Ha 3ToW cTaguu
MOXHO MOBbLICUTbL TEMNepaTypy Harpesa v npoAykra Ao 3HaueHun, 6nusknx Kk 50°C, B

3aBucUMocCTU oT obpabaTbiBaeMoro matepuana.

Bo Bpemsa Tennonepeaayn u maccornepeHoca o6beanHeHHOe BO3AENCTBUE rPAaAUEHTOB
TemnepaTtypbl U JaBrieHUs BbICTYNaeT B KayecTsBe ABWXYLUEH Cunbl, KoTopas [OMKHA
npeofoneTs  COMPOTUBNEHWE, OOYCNOBNEHHOE  TOMWMHOA 1 (DU3U4ECKUMU
xapaktepuctukamu obpasua. BaxHyo ponb urpaeT TonwmHa obpasua. Mpu meHbLued
TonuwmHe obpasua conpoTUBIIEHNE TEMIOBOMY U MAacCOBOMY NOTOKaM MeHbLUe, YeMm B
cnyyae 6Gonee Tonctoro ob6paslia. Tennonepepava ocyuwlecTeBnseTca B pesynbTaTe
TENNONPOBOAHOCTU: KOHBEKUMM rasoB M WU3NYYEHUs, UM couveTaHus 3TuX ABYX
mMexaHu3MoB. [pu odYeHb HU3KOM AaBneHun npeobnagatoiuMm MExXaHU3MOM ABNAETCA

nanydeHue.

Nuodunusaums npegycmatpusaeT AobaBneHue BOAbI K BELLECTBY C nocneaylomm
3aMOpaXnBaHUEM NONYYEHHOI CYCNEH3UM U PacTBOPA U BO3TOHKON COAepKaLLeincs B
BellecTse BOAbl. B npeanoyTUTENbHbIX BapuaHTax OCyLIECTBNEHUA M300peTeHus K
cycneHaun/pacTeopy 4o6aBnsIoT, NO KpaiiHel Mepe, OAUH OpraHUYEecKuit pacTeopuTersb.
B  Opyrux  nNpeanouTUTENbHLIX — BapuaHTax  OCyLUecTBNneHus  U3oOpeTeHus

CYCﬂeH3V|$|/paCTBOp [AONONTHUTENLHO BKNIOYAKOT BCrioMoratesribHoe BelecTBO.

PactsopuTenu, ucnonb3yemble B HacTosiLLeM W300peTeHun, BKIIOYAOT BOAY W
opraHudeckue pacTteopuTenu, ofpasyiolime crabunbHblie pacteopbl 6opTesomuba, B
KOTOPbIX 3TO COEAUHEHWE HE NOABEPrasTCcs 3aMETHOMY PasfnoXeHUto, N KOTopble MOTyT
6biTb NOABEPrHYTHI BbiNapuBaHNIO/BO3rOHKE NOCPEACTBOM nvodunusaumm. Mpumepsbi
NOAXOASALLMNX OpraHUYeCcKux pacTtsopuTenein medqaloT, Hanpumep, MeTaHor, 3TaHon, H-
nponaHon, wusonponaHon, H-6yraHon, TpeT-OyTaHon WM CMecn MepeqnCieHHbIX

BelwlecTs. peanovTnTENbHbIM OPraHNYeCcKUM pacTBopUTENEM ABNACTCA TpeT-6yTaHOﬂ.
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[pyroi acnekt usobpeTteHus kacaeTcs NpPOAYKTa, MOJSIYYEHHOr0O B COOTBETCTBUU C
3asBneHHbIM cnocobom, n npe,qcraénmomero coboit hapmMaueBTUYECKYI0 KOMNO3ULNIO
B (popMe NMoUnNM3NpoBaHHOrO NOPOLLIKA Ast NPUrOTOBNEHUS pacTBopa ANA UHBLEKLWN,
KoTopas coaepxuT 6GopTesomu6 B KavecTse OeAcTeylollero Bewectsa W
BCnomoratenbHble BelwecTsa. B cooTBeTcTBUM ¢ nNpeanoXeHHbIM  cnocobom,
thapmauesTU4ecKas KOMNO3NLIUA MOXET codepxkaTb hopmy |, hopmy I, unu amopdHbIin
Goptesomnb B  KayecTBe  feWcTBylowlero  BelwecTBa.  [IpeanouTUTenbHO,
chapmauieBTUHECKasA KOMNO3NLMS, KOTOpPasi NONy4YeHa 3anBIeHHbIM CNOCOBOM, COAEPXUT
dopmy Il Gopresomnba unu amopdpHblit GopTesomut.

MpoayKT, NonyYeHHbIl 3asBneHHbIM cnocoboM, obnanaeT BbiCOKOW CTabuUNbHOCTLIO B

TeYEeHUe CpoKa XpaHeHUA N HU3KUM cofep>XaHUeM npumecen.

Cnocob nonyyeHus cgapmaueBTuyeckoit KOMNO3ULUKU B hopme NModPUNU3NPoBaHHOro
nopoLuka A4ns NpuroToBneHusa pacTeopa ANA UHbEKUWIA BKMOYaeT CTaaulo nonyvyeHus
pacTBopa AeNCTBYIOLLEro BELEeCTBa 1 NOCNeAYOLLYI0 CTaaui nuodunusauuu.

B npeanoxenHom cnocobe nonyyeHus apmaueBTUYECKOW KOMMo3uuuu B Buae
NMoMUIM3NPOBaHHONO NOpOLIKA ANA NPUrOTOBNEHMS pacTBopa ANA  UHBbEKLMIA,
BKNIOYaKLero crtaguu nony4eHusi pacteopa akTMBHOIO UHrpeaueHTa v nocneayowero
npouecca nuodunusauun, pactsop 6optesommuba ana nuodunusauum roToBAT B
cooTBeTCcTBUU C [pumepom 1.

Mpouecc nuodunusaummn HaumHaeTCa Co CTaauM OXNaXAEHUA CO CKOPOCTLIO oT 5°C/M o
10°C/u4 no Temnepartypesl, nNo kpaitHen Mepe, -20°C, 3aTeM NOBLILLAIOT TemMnepaTypy Ao,
no kpavHen mepe, -10°C ¢ nocnegylowmmM ObICTPLIM OXNAXAEHUEM CO CKOPOCTbIO
8°C/M -12°C/4 po Temnepartypbl oT -40°C po -47°C.

3aBepLialoT CTaauio OXNaXAEHUA NyTEM BbiAEPXUBAHUS NMMOUNUsUpyemoro 6roka npu
Temnepatype ot -35°C o -38° C B TeyeHune 9-12 yacos.

MoBbilleHne K1 peskoe CHWXEHWe TemnepaTypbl obecneumsBaeT WU3MeHeHue
KpUCTannuyeckon CTPYKTYpbl 3aMOpaXuBaeMol Macchkl, NpeaoTspallas paspylleHve

nuocbunuanpyemoro 6noka.

Ctagua nepsu4HON cyBnuMaumn HauMHaeTCs ¢ NIMHENHOrO MOBLILLEHUA TeMnepaTypbl
co ckopocTbio oT 1,0°C/u po 1,5°C/, uTobbl 4OCTUYL TemMNepaTypbl, NO KpaliHeil Mepe,

-10° C n 3aTeM NpuCTynuTh K CO3AaHUNI0 Bakyyma.

MoanepxvBaloT N3OKPATUHECKUIA TEMNEPATYPHLIA PEXUM B TeueHne 5-7 4acos, 3aTem

npoaomKaT NMMHENHO NoBbIWATL TEMMepaTypy co ckopocTbio oT 0,5°C/M no 2,5°C/ po
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TemnepaTypbl 25°C-35°C.

MpoponxaloT CTaauio CyLUKM NPU U3OKPATUHECKOM NOBLILUEHUM TeMnepaTypsl oT 35°C,
4YTOOLI OCTaTOMHAsA BNAXHOCTb He npeBbiwana 2,0%.

OcyuecTsnsioT NMoUbHYIO CyLUKy B TedeHue 55-80 yacos.

Pexum 3amopaxusaHus, oCyLLECTBNAEMOro A0 AOCTUXEHUS TeMnepaTypsbl, N0 KpanHen
mepe, -20°C, 3aTeM noBblWEHUA TemnepaTypbl Ao okono -10°C, ¢ nocneayowmm
oxnaxaeHwem Oo TemnepaTtypHoro uHtepsana ot -40°C po -47°C, obecneuyusaeTr
KpUCTannuueckylo nepectpoiky 6es3 BckunaHus martepuana, nogsepratoLlerocs
nuocunusaummn, a TaKke YNyylueHHylo cTabunbHOCTb TOTOBOrO NPOAYKTA, HWU3KWIA
MPOLUEHT COAEPXaHUA B HEM NpUMeEcei, YTO AEMOHCTPUPYIOT CPaBHUTENbHbIE AaHHbIE,
npeacrasneHHbie B MNpumepe 4 (Tabnuue 1).

B Tabnuue 1 npeacTtaBneHsl cpaBHUTENbHbIE AAHHBLIE CTABUNBLHOCTU U CoAepXaHus
npumecei B npoaykre, nonyvyeHHoM 6e3 Mcnonb3oBaHWA Ha CTaguu 3amMopaXusaHUs
NOBbILLIEHUs TemnepaTypbl Nepes NOoCneaylwmMM NOHWKEHUEM  TemnepaTypsbl
(KOHTpPONb), WM npoAykTe, NONMyY4eHHOM CcnocoBoM cornacHo u3oBpeTeHuto, nocne
XpaHeHuA B TeveHue 24 mecaues npu 25°C n 60% BnaxxHocTy.

Cnoco6 cornacHo unsobpeTteHuio obecneumBaeT OLHOPOAHOCTb PA3fIMYHBLIX NapTUil
roTOBOro NPOAYKTa (BLICOKYIO CTENEHb COOTBETCTBUS PasfU4HbIX MapTwil) B nepuos
cpoka xpaHeHus. [TpoayKT MOXEeT XpaHUTbLCA Npu TemnepaType OKpyXaitLlei cpeabi
Hwxke 25°C - 30°C po 24 mecsues.

HacToswee nsobpereHme NnponnsiocTpUpoBaHo CreayowmumMm npumepamu;
MNpumep 1. TMonyueHue pacTBopa GopTezomuba Ana nuocunusaLmum

Ana nonyyeHua pacTteBopa C KOHUEHTpauuew MaHuutona ot 0,5mr/mn o 1,5 mr/mn
MaHHWUTON pacTBOPAIOT B BOAE ANS WHBLEKLUW, B3ATOW B Konudecrtse 45%-55% ot

KOHEYHOMN macchbl NpUroTaBNMBaEMoro pacTeopa, npu TemnepaType ot 20°C go 30°C.

3atem B TeuyeHue 5-10 MMHYT npu nepemewmsBaHun aobasnsior 100% MaHHUTONA.
Yepes 5-10 muHyT pgobasnsioT TpeT-OyTaHOn npu nepeMelunBaHUM CO CKOPOCTbIO
5-8 06/mMuH.

3atem meaneHHo pobaensaoT 6opTe3oMUE [O NOMHOMO PacTBOPEHUs AENCTBYIOLIEro
BellecTBa, MeAnieHHo BHocs BopTesomMub B BOPOHKY KOHyca, o6pasyiolierocs npu

nepemMewumnsaHuin.

HosoasT pH pacteopa Ao 4,0-6,0, ucnonebays ans atoro 0,1 N pacTsop consHoW KUCMOTbI
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unnn 0,1 N pacTsop rugpokcuaa HaTpus.

dunbTpylOT pacTBOp B CTEPWUNbHBLIX YCMOBUAX U PasnuUBalOT NO aMmMnynam ¢ Uenblo
nocneaytowlen nuocdpunusaunn. CtepunusaunoHHyo unbTpaunuio OCyLECTBNSIOT Npu
hasnenun 0,2-0,7 MNa.

dnakoHbl (amnynbl) Ans cyGrMMaUUOHHOW CyLIKU NpeABapUTENbHO OXSlaXAalT npu
Temnepatype ot 0°C po -10°C. O6bém nopuuii npeanoyTUTENbHO cocTtasnseT 3,5-
3,7 mn.

B npegnoyTtuTtensHom ocywjecTsneHuun cnocoba NPOAYKT COAepPXUT ﬂeﬁCTBYIOLLIee

BewecTso B konuyectee 3,5 mr n 35,0 Mr maHHuTONA.
Mpumep 2. Jinocpunusauun

JNoTkn Ans nMounbHONM CyLINNKK NPeABapuUTENibHO BbiAEPXNBAIOT NpU TeMnepaTtype oT
-2°C po -7°C ¢ uenblo 6bICTPOro oxnaxaeHus.

Mpouecc nuochunusaummn HaunHaIOT CO CTaAUM OXNAXAEHUA CO CKOPOCTbIo OoT 5°C/M ao
TemnepaTypbl okono -20°C, 3atrem nosblWAOT TemnepaTtypy Ao okono -10°C ¢
nocneayoLLmnm BbICTPLIM oxnaxaeHnem co ckopocTbio 8°C/M fo Temnepatypbl -40°C.

3aBepLialoT CTaguI0 OXNAXAEHMA NpU TEMnepaTypHOM pexume -35° C B TeueHue

12 YacoB 40 NOMHOro OXNaAXAEHUA.

Ctagvsa nepsuyHOW cyGnumaumnnm HaYMHaEeTCA C NIMHENHOro NOBbILEHUS TemnepaTypbi
co ckopocTbio okono 1,0°C/4 pgo pocTmxkeHus Temnepatypbl okono -10°C.
MoanepxuBaloT U30KPaTUYECKUIA TEMNEPATYPHbLIA PEXUm B TedyeHue 5 yacos, 3aTeM
NPOAOMKaOT NMHEWHO NOoBbIWATL TeMnepaTypy co ckopocTbio 0,5°C/M o Temnepatypel
35°C.

MNpoaonxaloT cTaguio CyLKK NpU U3OKPATUYECKOM MOBbLILLEHUU TemnepaTtypbl oT 35°C
A0 BOCTUXEHUS OCTaTOMHO BMNaXHOCTK, He npesbiwaiowen 2,0%.

OcywecTBnAT NMOUNBHYIO CYLIKY B TedeHue 55 yacos.
Mpumep 3. JNuodunusayua

Mpouecc nuodunusaumm HaunHaeTcs Co CTaaun oxnaxaeHusa co ckopocteto 10°C/M ao
TeMnepaTypbl, N0 kpanHen mepe, -20°C, 3aTem noBbILWAOT TEMNepaTypy A0, NO KpanHen
mepe, -10°C ¢ nocnegyiowum ObICTPbIM OXNaXaeHueM co ckopocTbio 12°C/u4 po
Temnepatypsl o -47°C.

3aBepLualoT cTaguio oxnaxaeHus NyTeM BblAepXXuBaHus nuogunuanpyemoro 6rioka npu
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Temnepatype -38° C B TeyeHune 9 4acos.

MosbiweHue wu pe3koe CHUXKEeHUe TemrnepaTtypbl obecneunBaer U3MEHeEHue
KpucTannuyeckomn CTPYKTYPbl 3aMOpaxuBaemon Macchl, npegorepawias paspywieHve

nnocunusnpyemoro 6noka.

Cragus nepsuuHOi cybnuMaLum HaYMHaeTCs C NUHERHOro MOBLILLEHUS TeMnepaTypsi
CO ckopocCTblo okono 1,5°C/M fo gocTkeHna TemnepaTtypbl, NO kpaliHel mepe, -10°C.
MopnepXxuBaloT M3oKpaTUYECKUA TEMNEPATYPHLIA PEXUM B TeyeHue 7 4acos, 3aTem
NPOAONKAKT NIMHEWHO NOBbIWATE TEMNepaTypy co ckopocTbio 2,5°C/M go TeMneparypbl
25°C.

MpoaonxaioT CTagnio CyLLKU NpU U3OKPaTUYECKOM NOBLILLEHUM TeMnepaTypsl oT 35°C

A0 [OCTUXEHUA OCTAaTOYHOW BRaXXHOCTU, He npesbiwatoweit 2,0%.
OcyuwiectsnsaoT nModunbHylo cyLuky B TedeHue 80 yacos.

Mpumep 4. [aHHble cTaBUNLHOCTH NPOAYKTa COrNACHO U306PETEHUIO U 3arpy3Km

B HEM nNpuMecen.
PacTeop ans nuocdunusaumu rotosunu cornacHo Mpumepy 1.

NInodomnmusauma ocyulectenanace B cooTBeTcTBUM C [pumepom 2 (naptusi 1) u
Mpumepom 3 (napTna 2).

CpaBHuTenbHble AaHHble CTabuUNbHOCTU U COAEpXaHUs nNpUMEcen B NPOAyKTe,
nony4yeHHom 6e3 ncnonb3oBaHUA Ha CTaAUK 3aMOPaXXMBaHUA NOBLILLEHWUA TeMnepaTypsi
nepes pes3kum e€ NOHMXKEHMEM (KOHTPOMb), W NpoAyKTe, NONYYEHHOM COrnacHo
usobpetenunio (naptua 1 [copma 1l] u naptus 2 [amopdHbIn GopTeamub]), nocne
XpaHeHus B TeueHue 24 mecsues npu 25°C n 60% BnaxHOCTW, NpeacTaBneHbl B
Tabnuue 1. ConepxxaHue npumeceit onpeaensnoch ¢ NOMOLLbLIO XpoMaTorpaduyeckoro
aHanusa (cm. ®ur. 4. XpomaTorpamma capMaLeBTUHECKOA KOMNO3ULMUWA COrnacHo
n3obpeTenunio, napTus 2).

Tabnuua 1
Bopresomu6 3,5 mr
25°C/60% BnaxHocTu — 24 mecsiya
KoHTponb NAPTUA 1 NAPTUA 2
CyMmapHas npumech 1,39% 0,73% 0,51%

ConepxaHue npvmeceii B NpoaykTe NapTuii 1 u 2 yepes Mecsil, XxpaHeHus npu 25°C u
60% snaxHocTu coctasnano 0,75% u 0,54%, cooTBeTcTBeHHO. Cofepxanue npumecein
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B KOHTPONMbHOM nNpoAykTe uyepes mecsAy xpaHeHus npu 25°C n 60% BnaxHOCTU
coctasnano 1,88. lpeacraeBneHHble B Tabnuue 1 AaHHble cBUAETENLCTBYOT 00
ynydleHHoW cTabunbHOCTA NPOZYKTa, NOMYYEHHOro COrnacHo usobpeteHuto, u Gonee

HU3KOM coAepXaHun B HEM Npumecen, no CpaBHEeHMIO C KOHTpONeMm.
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®OPMYINA USOBPETEHUA

1. Cnoco6 nonyyeHus dapmaueBTUyeckon Komnosuuun 6Goptesommba B Buge
NUOUIIM3MPOBAHHOTO NOPOLLKA AN NPUrOTOBIIEHUS PacTBOPa ANS MHBEKLWA,
coagepxawero  GopresoMu6b B KayecTBe  aKTUBHOTO  MHIPeAUEHTa,
npegycMaTtpusalowmnia nonyyeHuve pacrsopa 6opTtesomuba co
BCMoMoratenbHbIMA  BeLLecTBaMu, nocrieayoLwylo  CTepuUnU3aunoHHYo
unbTpaunio U nuounMsaunIo pacTeopa, BKIOYAIOWYI0 3aMOPaXUBaHUE W
BbICYyLLMBAHWE, OTNUYAIOLLMIACA TEM, YTO 3amopaXMBaHWE OCYLLECTBASIOT Npu
TeMnepaTypHOM pexume, no kpaiHei mepe, ot -20°C go -10°C ¢ nocnegyioLmm
oxnaxaeHuem Ao TemnepaTypHoro uHTepsana ot -40°C o -47°C.

2. Cnoco6 nonyyexns capmaLeBTUYECKO KoMnosuuun GopTesomuba no n.1,
OTNUYAIOLLMIACA TEM, YTO 3amopaxuBaHue A0 TemnepaTypbl, NO KpaitHen Mepe,
-20°C ocyLiecTBNnaoT Npu TemnepaTypHoM pexume 5-6°Cluac.

3. Cnoco6 nonyyenus capmaLeBTUYECKOA KOMNoauuun Goptesomuba no n.1,
OTNUYAIOLUWIACA TeM, YTO NOCcne LOCTUKEHWUs TeMNepaTypbl, MO KpanHei mepe,
-20°C, Temnepatypy nosbliiwaloT Ao okono -10°C ¢ nocneayowmM oxnaxaeHmem
A0 TemnepaTypHoro uHTepsana ot -40°C go -47°C.

4. Cnoco6 nonyyenns capmaleBTUYECKO# KoMnoavuuu Goptesomuba no n.1,
OTNNYaOLLMIACA TEM, 3aMopaxuBaHue OO0 TemnepaTypbl oT -40°C po -47°C
OCYLLECTBNAOT, NPeANOYTUTENBbHO, NPU TEMNEPaTYPHOM pexume 8°C/y -12°C/.

5. Cnoco6 nonyyenns chapmaleBTUYECKOA KOMNO3uuun GopTesomuba no n.1,
OTNUYAIOLLIMIACA TEM, YTO CTEPUNU3ALMOHHYIO (PUIbTPALIMIO OCYLLECTBSSIOT NpY
Aasnenun 0,2-0,7 Na.

6. Cnoco6 nonyuenus capmauesTU4eckon Komnosuuum 6Gopresomuba no n.1,
OTNMYAIOWMACA TEM, YTO MOAAOHbI Ansi obopyAoBaHus Ansi CyGnMMaLUOHHON
CyWK1 NpeasapuTenbHO BblAepXUBatoT Npu Temneparype ot -2°C go -7°C.

7. Cnoco6 nonyyeHus dapmaueBTUHECKOn Komnosuuuu 6GopTesomuba no n.1,
OT/IMYAIOLUMIACA TeM, YTO (bnakoHbl (amnynbl) AN CyBNMMAaUUOHHON CyLLIKM
npeAsapuTeENbLHO oxnaxaaroT npu Temnepatype ot 0°C go -10°C.

8. Cnoco6 nonyyeHus dapmaueBTMHECKOM Komnosuuum 6GopTesomuba no n.1,
OTNUYAIOLWMACA TEM, YTO CTaAvio NEPBUYHOW CyGnUMaLMM HauMHaloT npw
TemnepaTtypHom pexume 1,0°Cluac - 1,5°C/uac  [o AOCTMXKEHUS TEMNEpaTypb,
npegnoYTuTensHo, -10°C.
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9. Cnoco6 nonyyeHus capmauesTuyeckoin komnosuumu 6Goprtesomuba no n.8,
OTNUYaLWMIACA TeM, 4TO NOAAEPXUBAIOT WU3OKPATUYECKUA TeMnepaTypHbIi
pexum B TedyeHne S-7 4Yacos, 3aTeM NpPOAOMKAT NUHEWHO noBbIWATHL
Temneparypy co ckopocTbio oT 0,5°C/4 no 2,5°C/u go Temnepartypbl 25°C-35°C.

10.  dapmauesTuyeckas KOMNO3UUKA, NonyYeHHasa cnoco6om no n.1.

014-4003-4038/3/EUROPE




1/4
our. 1 PEHTTEHOBCKASA NMOPOLUKOBAA AU®PAKTONPAMMA BEOPTE3OMUEBA
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®Ur.2  ONPEOENEHUE XAPAKTEPUCTUK BOPTE3OMUBA METOOAMU 'H AMP- U
13C AMP- CNEKTPOCKOMNUU

13C SIMP (ppm) H IMP (ppm)

1 4339 (s a) 2,632 (1H, dt,J =38y 7.1 Hz)

2 40,47 1,294 (11, dt, ] = 13,8 y 6,9 Hz)
1,183 (1H, dt, 1= 13,9y 6,9 Hz)

3 25,49 1,529 (1H, non, J = 6,8 Hz)

4 22.95 0,760 (3H, d, J = 6,6 Hz)

5 2346  0,754(3H,d,J = 6,5 Hz)

r 173,23 .

2 52,15 4904 (dt,J= 5,5y 8,6 Hz)

3 37,70 3,154 (dd, 1= 13,6 y 5,3 Hz)
3,102 (dd, J = 13,8 y 8,7 Hz)

1 137,37 -

276" 129,76 7,224 (2H, dd, = 8,2 y 1,2 Hz)

3”5 128,55 7,186 (2H, t, J = 7,4 Hz)

4 126,91 7,128 (1H, t ancho, J = 7,1 Hz)

2 144,53 ;

3™ 143,97 9,087 (1H, d, ] = 1,4 Hz)

5 148,20 8,842 (1H, d, J = 2,5 Hz)

6 143,80 8,712 (1H, dd, J =2,5y 1,4 Hz)

2”.C=0 163,00 .

1-NH - 8,895 (1H, m)*

2’-NH - 8,900 (1H, d,J = 8,6 Hz)
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PUr.3 XPOMATOMPAMMA BOPTE3OMUBA
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®Ur. 4 XPOMATOMPAMMA ®APMALIEBTUYECKOWU KOMMNO3ULINK COMMACHO

W3OBPETEHUIO, COOEPXALLEA BOPTE3OMUE B KAYECTBE AEUCTBYIOLWENO BEWECTBA
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EAIIB/OII-2

EBPA3BHHUCKOE NATEHTHOE BEIOMCTBO

OTYET O NATEHTHOM

NOUCKE

(ctaTbs 15(3) EAMNK n npasuno 42
MaTeHTHO! MHCTPYKUMK K EATK)

HoMep eBpasuiickoi 3asBKH:
201800311

Jara nogaun: 13 mons 2018 (13.06.2018)

| ara ncnpammsaemoro npuopurera:

Hassanue n3obpetenns: Croco6 TMomydenust papMalieBTHIECKON KOMIO3HIIH, Cofepxamel 6opTe3oMu0, pOAYKT crniocoba

TIOTOP C A.CH.®.H.A.

3agBuTenb:

E] HexoTopbie MyHKTbI (POPMYJIbI He MOLIEHKAT MOHCKY (CM. pa3en I AONOTHHTEALHOO IHCTA)
D EauncrBo n3o6perennst ne cobiirogeno (cm. pasaea I 10noaHHTeILHOrO AHCTA)

A. KJTACCUD®UKALWA TIPEAMETA U30EPETEHUA:

AGIK 31/69 (2006.01)

AGIK 919  (2006.01)
AGIK 9/08  (2006.01)
F26B 5/06  (2006.01)

CornacHo MexayHapoiHo# naTeHTHOR k1accupukarn (MIIK) wim HaupoHansHoH knaccnguxauum u MITK

B. OBJIACTb ITOUCKA:

A61K 31/495, 31/497, 31/69, 9/19, 9/08, F26B 5/06

MHHIMYM [IPOCMOTPEHHOM JOKyMeHTalMU (CHeTeMa knaccudukauuu 1 uraexcst MITK)

Jlpyras npoBepeHHas JOKYMEHTAIKs B TOM Mepe, B Kakoii OHa BK/IIOYCHa B 06/1aCTh NIOKCKa:

B. JOKYMEHTbI, CHUTAIOLIIMECA PEJIEBAHTHBIMU

MTK-Knura, Mznatensctso HOAY, 2002, c. 560, c. 503-506

Kareropus* CCBUIKH Ha JOKYMEHTHI C YKa3aHHeM, [JIE 9TO BO3MOXKHO, PEICBAHTHBIX YacTeH OTHOCHTCS K TyHKTY Ne
Y WO 2014/102755 A1 (SHILPA MEDICARE LIMITED) 03.07.2014, dopmyuia, 1-10
npuMevanue 1
Y RU 2279872 C2 (KbIO 3J1 TH UHK.) 20.07.2006, c. 31, ctpoku 31-40, ¢.32, 1-10
crpokm 11-23
Y Yyemos B.H. u ap. [TpombliLIeHHAs TEXHOIOrHsA JEKapCTB: Y4eOHHK, TOM. 1, 6-7

Dnocnenyxomne JIOKYMEHTH! yKa3aHs! B IpoJoJDkeHnH rpagel B

JaHHBIE O NMAaTCHTaX~-aHAIOraxX yKa3aHsl B IPHIOKCHHH

* Oco0ble KaTeropHH CCBUIOYHBIX JOKYMEHTOB:

"A" NOKYMEHT, ONpeAcnaomui o6muit ypoBeHb TEXHUKH

"E" Gosee paHHHMH JOKYMEHT, HO ONYOIMKOBAHHBIA Ha AaTy
noAa4M €BPa3sHICKON 3aABKH WIH NIOCIIC HEE

"O" JOKYMEHT, OTHOCSIMICS K VCTHOMY PAcKpBITHIO, IKCMIOHH-
POBAHHUIO H T.I.

"P" ROKYMEHT, ONyO/IMKOBAHHBIN A0 XaThl IT0Aa4H eBPa3HACKoM
3asBKH, HO NOC/E JATHl HCIPANIWBACMOrO IPHOPHTETA

"D" ROKYMEHT, NPUBEACHHbIMK B €Bpa3HItCKOM 3aABKe

"T" DoJee NMO3JHHH JOKYMCHT, OIyOIHKOBAHHBIH M0CIIE AATHI
NIPHOPUTETA U NIPHBEICHHBIN U IOHMMAHHUA H300peTeHHUs

"X" NOKYMEHT, MMEIouH Hanbonee 6IM3Koe OTHOIICHHE K TIPSAMETY
NIOKCKa, NOpOYAlMi HOBH3HY WIH H306peTaTeIbCKHI YPOBEHB,
B3ATHIM B OTACNBHOCTH

"Y" NOKYMEHT, MMEIOIMIi Hanboee 6IM3K0E OTHOICHHE K IPEAMETY
MOMCKa, Nopovanlkii H306peTaTeNbCKHi YPOBEHD B COYCTAHHH C
JPYTHMH JOKYMEHTAaMH TOH XKe KaTeTrOpHH

"&" NOKYMEHT, ABJIAIOIIHMICS IATCHTOM-aHAIOTOM

"L" JOKYMEHT, NPHBEJICHHEIH B IDYTHX LENAX

Jlara 1eiCTBUTENBHOTO 3aBEPIICHHUS MATCHTHOIO MOMCKa:
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