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Pa6oyas nporpaMma JUCHUIJIMHBI (MOAYJis1) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSITE  b-
HO ycTaHOBJIeHHBbIM MI'Y o6pasoBaTtesibHbIM cTaHAapToM (OC MI'Y) ans peanusyeMsbix oc-
HOBHBIX Ipo¢deCcCUOHAJIbHBIX 00pa3oBaTe/IbHbIX IPOrPpaMM BbICLIET0 0Opa30BaHUA 10 Ha-
npassieHuio noaArotoBku 04.04.01 «XuMus» (mporpaMma MaructpaTyphbl) B peJlaKliuu pu-

ka3za MI'Y ot 30 aBrycra 2019 r., Ne1033.

['op (roawl) npreMa Ha ob6yyenue 2019/2020, 2020/2021



1. MecTo AvcUUIIMHBI (MoayJisi) B cTpykType OOIl: BapuaTuBHas yactb OO0II, 6s10k B-T1/]

2. [lnaHupyeMblie pe3yibTaTbl 00yUYeHUs M0 MPAKTUKE, COOTHECEHHBIE C IJIAHUPYEMbBIMU pe3yibTaTaMU 0CBOEHUsI 06pa30BaTeIbHOM NPOrpaMMbl
(koMIeTeHIIMSIMH BbINTYCKHUKOB). COOTBETCTBHE Pe3yJIbTATOB 00y4YeHUs 1o gaHHoMmy 3jieMeHTy OIIOII pesysnbTaTam ocBoenus OIIOII (B popme
KOMIIETEHIIMS — UHAUKATOP JocTxeHuUs - 3YB) ykazaHo B 0611e#t xapakTepuctuke OIOIL.

KomnereHuusa

I/IH,EU/IKaTopr AOCTHXECHUA

[Inanupyemble pe3y/ibTaTbl 06y4YeHUs 1O AUC-
IUIVIMHE (MOAYJII0)

CIIK-1.M. Cnoco6eH ucnoJb30BaTh TEO-
peTHuYecKre OCHOBbl OpraHU4ecKou, Gpu-
3MYeCKOM U KOJIJIOUJHOM XMMHUH, a TaKKe
COBpeMeHHbIX PU3UKO-XHUMHUYECKUX Me-
TOJ0B HCCAeJOBaHUS U aHa/IM3a CUCTEM
pa3/IMYHOMN NMPHUPObI IIPU PellleHUH
NpaKTUYeCKUX 33/1a4 HePTeXUMUUECKUX
NpOIECCOB

CIIK-1.M.1 [lnaHupyeT Hccie0BaHHE 00'bEKTOB
HePTEXHMHUU C UCIOJb30BAHUEM TEOPETHUYECKUX
OCHOB OpraHu4eckou, Gu3anyeckoi, KOJJIOUAHOU
XUMHHU YU COBPEMEHHBbIX QU3UKO-XUMHYECKHUX Me-
TO/I0B MCCJIE/IOBAaHMS BEILECTB U MaTepUaJoB

3HaThb: TeopeTHYeCKUe OCHOBBI OpPTraHHUYECKOW,
dr3MYecKON M KOJIJIOUJHOW XMMHUH, COBpEMEH-
HbIX MEeTOJI0B MCC/Ie[0BaHUA CTPYKTYpbl U
CBOWCTB BellleCTB

YMeThb: BbIOMpaThb HallpaBJeHUEe 3KCIepUMeH-
TaJIbHbIX WCCJIeJOBAaHUU NpPU HU3y4eHUU HedTe-
XMMHYECKUX NPOLEeCCOB, aZleKBaTHOe NOCTaBJIeH-
HOM 3ajaye

CIIK-2.M. Cnoco6eH MCI0J1b30BaTh OC-
HOBHBbIE 3KCIIepHMeHTaJ/IbHblE METO/Ibl U
noAXo/bl, PU3UKO-XUMHUYECKHE METO/bl
aHaJ/IM3a, MpUMeHsieMble B 00J1acTU Hed-
TernepepaboTKU HedTe- U Ta30XUMUH, Ka-
TaJIN3a, 15 pellleHus 3a1a4 npodeccuo-
HaJIbHOM J1eITeJbHOCTH

CIIK-2.M.3 I'pamoTHO o6pabaTbiBaeT W HHTEp-
npeTUpyeT pe3yJbTaTbl 3KCIEepPpUMeHTaJbHBIX
Hcc/eIoBaHUM B 00J1aCTH HePTEXUMUU

3HaTh: BO3MOXXHOCTH U OTPaHUYEHUs] paCyeTHBIX
MaTeMaTH4YeCKUX MeTOJO0B NpHU pellleHUH MNpakK-
TUYECKHUX 33/]a4 10 HepTeXUMUHU

BiajgeTrs: HaBbIKaMM — MCNOJIb30BaHUS  NPO-
IPaMMHBIX CPeJACTB U paboThl B KOMIIbIOTEPHBIX
CeTsX, UCNO0JIb30BaHUSI PeCypcoOB MHTEPHETA; OC-
HOBHBIMM MeTOJiAMH, CIOCO6aMU U CpeACTBaMH
NoJIyueHUs], XpaHeHus, nepepaboTkh UHPoOpMa-
[IMY NIPU pelIeHUH 33/1a4 KOHKPETHBIX HePTeXH-
MHYeCKHUX MPOLIeCCOB

3. 06'beM JUCHUIIMHBI (MOAYJIS1) COCTABJAET 4 3a4eTHBIX eAMHUIb], Bcero 144 yaca, U3 KOTOpbIX 84 4acOB COCTaBJIsIeT KOHTAKTHasi paboTa CTy-
JleHTa c npenojaBaTeseM (57 4acoB 3aHATUSA JIEKLMOHHOTO TUIA, 19 4yacoB - 3aHATHUS CEMUHAPCKOTro TUNA, 2 Yaca - FPyNIoBble KOHCY/IbTaluH, 6
4acoB - IPOMEXYTOYHBIM KOHTPOJIb YCIleBaeMOCTH ), 60 4acoB coCcTaBJIsieT CAaMOCTOSATe/IbHasA paboTa CTyleHTa.

4. Bxo/iHble Tpeb6OBaHHS /11 OCBOEHUS AUCHHUIIMHBI (MOAYJIs), IpeABapUTe/bHbIE YCI0BUS.

O6y4arouKCcs JOKEH:
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3HATh: UCTOPUYECKHE aClleKThl Pa3BUTHS TEXHOJOTUN epepaboTKU Pa3IMYHbIX BUJIOB YIJIEBOJOPOAHOIO ChIpbS B MPOAYKIMI0 HEQTEXUMUU U
NPOMBIIIJIEHHOT0 OPraHUYeCKOT0 CUHTE3a, a TAK)XKE OCHOBHbBIE MOJXO0/Ibl B KaTaJIU3e, «3eJIeHOH XUMHH», 0COOEHHOCTU TEXHOJIOTUYECKUX pellle-
HUM IPUMEHUTENBHO K HepTeXUMUU;

yMeTb: GOpPMYJIMPOBATh U pellaTh KOHKPETHBIE 33/Ja4y Ha OCHOBE YCBOEHHbIX 3aKOHOB Y 3aKOHOMEPHOCTEH; NOIy4YaTh 3KCIEPUMEHTAIbHbIE
JlaHHbIE, MIPOBOJAUTDH UX MaTeMaTUYECKYI0 00pabOTKy, 0600111aTh NOJyYeHHbIE PE3Y/IbTAThI;

BJIaJleTh: TEXHUKON XHMHUY€ECKOT0 3KCIIepHMEHTA, HaBbIKaMH MOMCKA HEOOX0IUMbIX JAHHBIX B OTKPBIThIX UCTOYHHKAX (B TOM uucJ/ie, B UHGOpMa-
JUOHHBIX 6a3aX JAHHBIX).

5. Cofiep:kaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaummeHoBaHMe U KpaTKoe coaep- | Bcero B ToM yucie
»KaHUe pa3jesioB U TeM JUCI M- (4acsi)
JINHBI (MOAY.IfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUH C npeno- | CamocTosATe/IbHaA pado-
/laBaTeJsieM), 4achbl Ta 00y4auUierocs, 4achbl
dopma npomeKyTO4YHOM aTTECTA- M3 HUX 13 HUX
MY N0 AMCIMILIUHe (MOAYJI10)
° . Y4eOHble 3a- Bcero > » Bcero
o = © T . = o
= 5 : z HSATHS, Ha E g
o
z é 5 = TnpaBJieHHbIe = 8
— <5}
S = 2 = Ha NpoBeJe- 3 <
= S e < HUe TeKylle- f Q.
o 3 2 S ~ | ro KOHTpOJIS = ¥
aa)
= % i S 5 | ycnesaeMo- S o
3 3 g 2 £ | ctu, mpome- s £ 5
= © ® © E = 3 - 1P = =H =
T E T E = = 5 | KYTOUHOH = g =
M E M & —~ = ~ O aTTecTaluu Mm o = o=
Tema 1. CocTosiHMe HePTEXUMUU U 21 10 5 15 6 6
HalnpaBJIeHUs ee Pa3BUTUS
Tema 2. [Ipoyeccel nonyyeHuss Hep- | 28 16 6 22 4 2 6
TEXUMUYECKOI0 ChIpbs
Tema 3. [Ipor3BOACTBO NPOAYKLUU 30 16 6 22 6 2 8




Ha OCHOBe€ OJIe(l)I/IHOB U alleTUuJIeHa

Tema 4. [Ipor3BOACTBO MPOAYKIIMU 25 15 2 17 6 2 8
Ha OCHOBE apOMaTHUYECKHX COeIUHe-

HUM

[IpoMexxyTo4Has aTTecTalnus 3K3d- 40 2 6 6 32

MEH, 3d4yem

HToro 144 57 19 2 6 84 22 6 60

6. O6pa3oBaTe/ibHbI€ TEXHOJIOTHUH:

- JUCKYCCHH,

- BCTPeYH C IpeACTaBUTEAMU POCCUMCKUX U 3apyOeXKHBbIX KOMIIAHUH, TOCYJapCTBEHHBIX U 00LeCTBEHHBIX OPraHU3aLui,

- Ipeno/JiaBaHue JUCLUIIJIIMH B pOopMe aBTOPCKUX KYpPCOB IO IPOrpaMMaM, COCTaBJeHHbIM Ha OCHOBE pe3yJIbTaTOB UCCJIeJOBAaHUM Hay4YHbIX
mkosa MI'Y.

7. Y4eO6HO-MeTOAN4YeCKHe MaTepHuaJibl AJIS1 CAMOCTOATEbHOM Pa6b0ThI N0 AUCHUIIMHE (MOAYJI0):
Bonpocsl, BEBIHOCMMBIE Ha CAaMOCTOAATE/IbLHOE U3y4eHHue
M3ydyeHHe OCHOBHBIX CTpaTeruyeCcKUX JJOKYMEHTOB, ONpeesIoLUIMX pa3BUTHE POCCUNCKON HepTeXUMUU. AHAINU3 [1eITeIbHOCTH KpyNHEeN X
3apy0eXHbIX HepTeXMMHUUEeCKUX KOMIIaHUU
Pos1b OKMCIMTEIbHBIX IPOLLECCOB U leTUPUPOBAaHUSA B pa3/IMYHBIX BapUaHTaxX B Ipoleccax NoJay4yeHus oeprHOB
N3ydeHne 0cO6GEHHOCTEeN BblJleJIEHUS U UCII0JIb30BaHUA aJIKAHOB B HePTEXUMHUHU KaK CbIPbs
Posib mponjeccoB oKUC/IeHUA B IPOU3BOACTBE NPOAYKIIMA Ha OCHOBE 3TUJIEHA U NIPOINUJIEeHa, BbICIIMX 0J1epUHOB, JUEHOB.
PaccMoTpeHMe a/lbbTepHATUBHBIX MIyTel MOJy4eHUsI IPOAYKI MY, CHHTE3UPYeMOU B IPOMBIIIJIEHHOCTH U3 apOMaTUYeCKUX COeIMHEHU I

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCLIOMOraTeJbHOW y4eOHOM JIMTePaTyphl KO BCEMY KypCy

Co Bcex koMnbioTepoB MI'Y opraHn3oBaH AOCTYN K MOJHBIM TEKCTAM HAayYHbIX >KYPHAJIOB U KHUT Ha PYCCKOM U MHOCTPAHHBIX sA3bIKax. [laposib u
JIOTHH He TpebytoTcs http://nbmgu.ru/

OCHOBHas JIMTEpaTypa

1. Ilnats H.A., CiuBruHckui E.B. OCHOBBI XMMHUHU U TEXHOJIOTUU MOHOMepoB. M.: Hayka. 2002.
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2. Totexun B.M., [loTexuH B.B. OCHOBBI TEOPUH XUMUUECKHX MPOIECCOB TEXHOJIOTUH OPraHUYeCKHUX BelllecTB U HedTernepepaboTku. CII6.
Xumusgar. 2005.

3. YopkeHaopd U., HaiimanTcBegpaiiT X. COBpeMeHHbIN KaTaJlu3 U XMMHUYecKas KUHeTHKa: HayuyHoe usaanue. JosronpyaHbii:
Uz patenbckuii joM «MHTe1eKT». 2010.

4. Tumodees, B.C.,, Cepadpumos JI.A. [IpUHIMIIBI TEXHOJIOTUH OCHOBHOTO OPTaHUY€ECKOT0 U HepTEeXMMHUYECKOr0 CUHTe3a. M.:.BbicIl. LK.
2003

Jlono/IHMTEe/IbHAS JIUTEPATYPa

1. Handbook of Petrochemical Processes. R.A.Meyers (editor). McGraw-Hill. 2006.
2. Weissermel K., Arpe H-J. Industrial Organic Chemistry. Wiley-VCH. 2006

[lepyoanyeckas suTeparTypa

1. )Kypnan «HepTexumus»

2. KypHas «XuMHS U TEXHOJIOTHSA TOIJIUB U MaceJsi»
3. Kypnaun «TexHosioruy HeQTH U rasa,

4. XypHan «HedpTenepepaboTka U HeQTEXUMUS».

HHTepHeT-pecypchl

1. CalThI BeAyLIUKA POCCUNCKHAX KOMIIAHUM:
www.rosneft.ru

www.lukoil.ru

www.surgutneftegas.ru

www.slavneft.ru

www.gazprom-neft.ru

www.russneft.ru

www.sibur.ru

2. CalThl KpyNHEHUIIMX 3apyOeKHbIX KOMIAHUH:
WWW.U0p.com

www.exxonmobil.com

www.axens.net

www.shell.com

www.basf.com

http://www.lyondellbasell.com




Tpe6oBaHKA K MaTepHaJbHO-TEXHUYECKOMY 0OecrieyeHUI0: 00bIYHas ayJUTOPUSA C BO3MOXXHOCTBIO IeMOHCTPALM U Tpe3eHTalui

9. AI3bIK penoJaBaHus — pyCCKUU

10. [IpenogaBaTenu: A.x.H., npod.AHTOH JIbBOBUY MakcHMOB, KadeZpa XMMUK HEQTU U OPraHUIECKOT0 KaTaan3a, Tes.(495) 939-5569.

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBIE /s OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pas1bl OLEHOYHBIX CPEJCTB AJ151 TEKYILEro KOHTPOJIS yCBOEHUSI MaTeprasia U IPOMEXXyTOYHOM aTTeCTalluy — 3K3aMeHa U 3a4yeTa. Ha ak3ameHe
Y 3a4eTe NPOoBepsieTCs JOCTHXKeHUe IPOMEXKYyTOYHbIX MHUKAaTOPOB KOMIeTEHLUH, TepeYrcIeHHbIX B I1.2.

Bonpocsl A5 TeKyeid NpoOBEPKH
1. OnumuTe NepcrneKTUBbI pa3BUTUA HePpTEXUMUU B MUpe
2. KakoBa posib HepTexuMmuu B Poccuu. Kak u3MeHUTbCS poccuiickas HepTexuMuUs B OyaylieM
3.YTo ABASI€TCA OCHOBHBIM UCTOYHMKOM 3TUJ/IEHA U IPONUJIeHa B IPOMBILLJIEHHOCTU? Kak MCN0/Ib3y0TCA pa3/IMuHble BU/bI CbIPbS B Ipolecce
nupoJinuza?
4. Kakue Bbl 3HaeTe albTepHaTHBHbIE IMPOJIM3y METO/bl IOJIyYeHUS 3TUJI€HA U IpoNuJieHa?
5. Kakum o6pa3oM BeIgensoTcs osiebuHbl C47
6. OnuIIKTe NpoLecc OYMCTKHU 0J1epHHOB NOC/e TUPOJIU3a
7. [laiiTe XxapaKTEpUCTHUKY METO/I0B [10JIy4eHHs BbICIIUX 0J1epUHOB
8. KakuM o6pa3om noJsiy4aroT apoMaTU4YeCKHe COeJMHEeHNA B COBpeMeHHOH NPOMBILIJIEHHOCTH?
9. Kakure npoayKTbl OJy4aroT U3 3TUIeHa? Kak no/14atT 3TUIEeHOKCH/, BUHUIXI0PUZ?
10. Kakure npoAyKThl OJIy4aloT U3 ponuyieHa? OcoO6eHHOCTH peaKLMi OKHCJIEHUs TPONUJIeHa
11. i1 4ero UCIoJib3yTCA HellpeesibHble yrieBogopoabl C4
12. [laliTe XapaKTepUCTHUKY UCI0JIb30BaHUS aJIKAHOB B HePTEXUMUU
13. Bo uTo nepepabaThiBalOTCs BbICLIKE oiepUHBI?
14. OnumuTe 0CO6€HHOCTH NPOLECCOB THAPOPOPMUTUPOBAHUS
15. Kak B HepTeXMMUHU NONYYalOT U UCHOJIb3YIOT alleTHIeH?
16. HazoBUTE OCHOBHBIE BU/Ibl JUEHOB, UCII0JIb3yeMble B HeQTeXHMUH, CIOCOObI UX NOJIyYeHUs U lTlepepaboTKU
17 KakuM 06pa3oM moJsiy4yaroT pa3iMndHble BU/bl aJIKUJI0€H30J10B. J|Jisl 4ero Ux UCMOJb3yOT?
18 Kak mosiy4aroT nuk/aorekcan? KakoBbl HanpaBJieHUS ero JaJibHeNLIero ucrnoJib30BaHuA?
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19. OnuiunTe MeTO/ bl CUHTe3a QYHKIIMOHAIBbHBIX apOMaTHYEeCKUX coeIMHeHUH B HepTexuMur. Kak oHU Jasiblile nepepabaTbhiBalOTCSA?

IloJ1HBIN NepeyeHb BONPOCOB K 3a4eTy U 3K3aMeHy
1. MecTo HepTeXMMUHM B XMMUYEKOM NPOMBILIJIEHHOCTH U MUPOBasi HepTeXUMUs
2. CoBpeMeHHbIe TEH/IEHIIMU PAa3BUTHUSA POCCUUCKON HePTEXUMUHU

3. Henpe,ueJIbele yrjieBoaopoAbl KAK OCHOBHO€ CbIpbe JJIA He(l)TeXI/IMI/I‘{eCKOI"O CUHTE3a: 3THUJIEH, ITPOITUJIEH.

4. HenpeiesibHbBIE YIJIEBOJOPOABI KAK OCHOBHOE ChbIpbe /11 HepTeXUMHUYeCKOT0 CUHTe3a.
5. [Iponeccel moJiydyeHuUst BbICIIKUX 01eOUHOB
6. [Ipoueccel mojiydyeHUss apoMaTH4YeCKUX COeJUHEHUHN

7. AJIKaHBbI KaK CbIpbe /11 HepTeXUMHUHU

8. [IpoayKThI Ha OCHOBE 3THJIEHA

9. IIpoAyKThI Ha OCHOBE MpOINUJIeHa

10. [IpoayKThl HAa OCHOBe yrJyeBoAoposoB C4

11. [IpoAyKThI HA OCHOBE BbICIIUX 0J1ePHUHOB

12. AueTuJieH ¥ NPOAYKTHI HAa €ro OCHOBE B HEQTEXUMUU
12. lueHbl B HeQTEXUMUUECKOM CUHTE3€: M0JIyYeHUE U UCI0JIb30BaHUE
13. [Ipoueccel nosyyeHus: 6eH30J1a U aJIKUJI6EH30J10B

14. llukJorekcaH v NpoAyKILUs HAa er0 OCHOBE

15. [TonyyeHre GyHKIMOHAIbHBIX apOMAaTUYECKUX TPOU3BOJHbBIX

MeToauyecKue MaTepuasbl AJis NPOBeJeHUA NPOLEeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4YeHUs
[lIkasa olleHMBaHUS 3HAHUW, YMEHUW U HABBIKOB SIBJISIETCS €JUHOM [1J1S1 BCEX AWCLUIIMH (IpUBeJeHa B TabJiulie HUXKeE)

IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuuinivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611ve, HO He CTPYKTYpUPOBaHHbIE CdopmupoBaHHbIE cCUCTEMaTUYE-
3HAaHUU 3HaHUA CKHe 3HaHUdA
YMmenusa OTcyTcTBHE B nesioMm ycnemHoe, Ho He B njesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTeMaTH4YecKoe yMe-
yMeHUuH CUCTeMaTH4yecKoe YMeHHe OTJleJIbHbIE IP06esibl yMeHUe (10- HUe

NyCKaeT HETOYHOCTU HENPUHI U U-
aJIbHOT0 XapakTepa)




HaBbiku (Biage- | OTcyTcTBUe Ha- | Hasuvue oTenbHBIX HaBbl- | B iesiom, cpopmupoBaHHbie HaBbIKH, | ChOpMHUpOBaHHbBIE HABBIKH, TPUMe-

HUS) BBIKOB KOB HO He B aKTUBHOU popMe

HAEMbIE IIPpH pEeIeHHNH 3a4a4

PE3YJIbTAT OBYYEHUA
Mo AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: TeOpeTUYeCKHe OCHOBbI OpraHM4ecKoi, PrU3nyecKod U KOJJIOUHON XUMUH, COBPEMEHHBIX Me-
TO/I0B UCCJIeJOBAHUS CTPYKTYPhI U CBOMCTB BELECTB

3HaTb: BOSMOXXHOCTH ¥ OTPAaHUYEHHUS pacyeTHbIX MaTeMaTU4eCKUX MEeTO/0B IIPU pellleHUH IpaKTHye-
CKUX 3a/ia4 10 HePpTEXUMUHU

MepONpUSATUS TEKYLETr0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN OMPOC HA IK3aMe-
He

YMeThb: BbIOUpPATh HalpaBJieHUe 3KCIIepHMeHTaIbHbIX UCCeI0BAaHUN TPU U3yYeHU U HepTeXxuMUye-
CKUX MPOIECCOB, aJIeKBAaTHOE MOCTaBJIEHHOH 3a/jaye

MepONpUSATUS TEKYLIETr0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN ONMPOC HA IK3aMe-
He

ByiaseTh: HaBbIKaMU UCIIOJIb30BaHUs IPOTPAMMHBIX CPEJCTB U pabOoThl B KOMIIbIOTEPHBIX CETSX, UC-
N0JIb30BAHUSI PECYPCOB HUHTEPHETA; OCHOBHBIMU METO/IJaMH, CIIOCO6AMH U CPeICTBAMH IMOJIyYeHHUs, Xpa-
HeHUs, nepepaboTKU UHGOpPMALMU NPU peLIeHUH 33/ja4 KOHKPETHbIX HePTeXUMHUYECKUX MPOLLECCOB

MepONpUSATUS TEKYLETr0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN ONMPOC HA IK3aMe-
He




