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Paboyasi mporpaMma JAMCUUIJIMHBI pa3paboTaHa B COOTBETCTBHU C CaMOCTOSITEJbHO
ycTaHOBJeHHbIM MIY o6pa3oBatesnbHbiM cTa”HgapToM (OC MIY) ansa peanudyeMbix
OCHOBHBIX NpOoQecCHOHaJbHBIX 00pa30BaTe/IbHbIX NIPOrpaMM BbICIIETO 00pa30BaHUsA IO
HanpasJsieHUIo noAroToBkH / cnenuanbHocTy 04.05.01 «PyH1aMeHTaNIbHAA M IPUKJIaAHAsA
XUMHUsI» (MporpaMmMa crieljiaJuTeTa), yTBepKJeHHoro npukazom MI'Y ot 29 nekabps 2018

roga Ne 1770 (c usMeHeHUsIMH 1o npukasy N2 1109 ot 11.09.2019).

l'ox (rogwl) npueMa Ha o6ydeHue 2019/2020, 2020/2021



1. MecTo AucuumIKMHbI (MoayJisi) B cTpykType OOIl: BapuaTuBHasg yactb 00T, 6510k I1/1.

2. [lnanupyeMble pe3ysbTaTbl 00y4eHHUA IO AUCLUILIMHE, COOTHECEHHbIe C IVIAHUPYEMBbIMH pe3ysbTaTaMU OCBOEHMA 00pa3oBaTesIbHOM Ipo-
rpaMMbl (KOMIETEHIUSIMU BbIMYCKHUKOB). COOTBETCTBHE pe3ybTaTOB 00y4yeHHUs no AaHHOMY aseMeHTy OIIOII pesyabTaTam ocBoenus OIIOII (B
dbopme kKoMIeTeHIUA - UHAUKATOD - 3YB) ykazaHo B 061el xapakTepuctuke OIOII.

KoMneTreHuusa

WHANKaTOp AOCTHKEHUA

Il1aHMpyeMble pe3y ibTaThl 0GYYEHHU N0 A CIUII-
JuHe (MoAyJI10)

CIIK-5.C. BirasgeeT 0CHOBHBIM TEPMHUHOJIOTUUYECKHUM
Y MOHATHUUHBIM anlapaTOM COBPEMEHHOro Heopra-
HHAYECKOr0 MaTepuaJsioBeJleHHs; 3HaHWEe OCHOBHBIX
KJ1acCOB (PYHKIIMOHAJBbHBIX MaTepuasoB, MeTOZ0B
UX NO0JIy4eHUs], B3aUMOCBA3U CTPYKTYPbl U CBOMUCTB,
yMeHHe aHaJIM3UPOBATh U NpeJjaraTb CroCcoObI MOo-
JiydeHUs1 QYHKIIMOHAJIbHBIX MaTepuaJioB C 3aJaH-
HbIMH CBOMCTBAaMH, BbIOMpPATh ONTHMaJIbHble MaTe-
puasibl AJ5 AU3aiiHa YCTPOUCTB C 3aJaHHbIM QYHK-
IIMOHAJIOM.

CIIK-5.C.1 'paMOTHO uCIOJIb3Y-
€T TepMHUHbl U NOHSATHS COBpe-
MEHHOT0 HeOpraHW4YecKoro Ma-
TepuaJoBeJIeHUs MPU MpeCcTaB-
JIeHUM pe3yJbTaTOB Hay4HOH
JlesITeJIbHOCTH.

YMeThb: BbIOUpPATh ONTUMa/bHBIA HabOp MeTOJO0B [
peleHUs] KOHKPeTHOH 3a/jlayd 10 U3YYEHUIO HEOpraHU-
YeCKUX BelleCTB U MaTeprasoB

BiageTsb: nHpopMal el 0 BOSMOXKHOCTSAX METO/[0B, UX
TOYHOCTH Y OrpaHUYEHHUSX,

BiiajeTs: npejicTaBJeHUSMHU O INpHUeMax MOATOTOBKHU
006pas1oB, 33/laHUU NTapaMeTPOB MPOBeJEHUs IKCIEePH-
MEeHTa, MeTOJax PerucTpanuu U o6paboOTKH 3KCHepHu-
MEeHTaJIbHbIX PE3YJIbTATOB.

CIIK-6.C. Cnoco6eH NpuMeHATb 3HaHUE TeOpeTHYe-
CKMX OCHOB COBpPEMEHHBIX MeTOJ0B HCCJIeJOBaHUSA
COCTaBa, CTPYKTYpbl M CBOMCTB HeEOPraHUYeCKHUX
BellleCTB MU MaTepHuaJioB, OCHOBHBIX NPUHLUIIOB pa-
60Tbl MpPUOGOPOB AJis TPaMOTHOTO BbiOOpa mHapa-
MeTpOB NPOBeJeHUs 3KCIIepUMEHTA, MEeTO/0B peru-
CTpauuy, o6pabOTKU M HHTEpPNpeTaluud MOoJy4YeH-
HbIX pe3yJIbTAaTOB.

CIIK-6.C.2 IlpensiaraeT MeTO/bI
HCCIe0BaHUA CBOMCTB Heopra-
HUYECKUX BellecTB U MaTepua-
JIOB, BbIOMpaeT ONTHMaJIbHbIE C
y4eTOM UMEIIIUXCS PECYPCOB.

3HaTh TeopeTHYEeCKHE OCHOBBI, IPAKTUYECKHE U METO-
JIOJIOTUYECKHE OCOOEHHOCTH METOZ0B HCC/IeJ0BaHUS
HeopraHHWYeCKHUX BeleCTB.

YMeTb BbIOpATh YCJI0BUs NPOBEAEHHUs HCCJIe[0BaHUS
HUCXO/Jl U3 METOJI0JIOTHYECKUX OCOOEHHOCTEeH MeTo/a,
MOArOTOBUTH 0Opa3el] K aHaIu3y.

BiajgeTp mporpaMMHBIM oGecliedeHHEM MEeTO/I0OB HUC-
cJieJJloBaHMs.

3. 06'beM AUCHHUIIJIMHBI B 3a4€THBIX €JMHUIIAX C YKa3aHHEeM KOJIMYeCTBa aKaJleMUYeCKUX UM aCTPOHOMUYECKHUX YacOB, Bbl/|eJIeHHbIX Ha KOHTAKT-
HY0 paboTy 00y4yarolUXcs C npenojaBaTesieM (10 BUJaM y4eOHbIX 3aHSAATUN) U HA CAMOCTOSITE/IbHYI0 Pab0oTy 00y4YaloIUXCS:

06vem ducyunauHbsl (Modyas1) cocmasasiem 2 3a4emHblx edUHUYbL, 8ce20 72 vaca, u3 komopwix 40 yacoe cocmasisiem KOHMakmHas paboma cmy-
denma c npenodasamesiem (18 wacos 3aHssMus AeKYUOHHO20 muna, 18 4acoe — 3aHsAmMusi CEMUHAPCKO20 muna, 4 yaca — NPoMe*ymouHbwlli KOHMPOAb
ycnesaemocmu), 32 yaca cocmasisiem camocmosime/ibHasi paboma cmydeHma.

4. BxoHble TpebGOBaHUs /ISl OCBOEHUS JUCLUILIMHBI (MOAYJIS1), NpeABapUTe/bHble ycaoBuUs. TpebyeTcss ocBoeHUe AUCHUIIMH «Heopranudeckas
xuMus», «O0mas puszrkay, «IEMEHTHI CTPOSHHS BelecTBay, «Duznueckas xumusy, «Kpucramioxumus» B 00beMe, pernoiaBacMoM Ha XUMHUYEeCKOM da-

KynbTeTe MI'Y.




O6y4arouncsa JoKeH

3HaTh: XMMHYECKHe CBOMCTBaA HeOpraHUu4eCKUux COGAPIHGHHI;’I U OCHOBHBI€ 3aKOHOMEPHOCTHU B UX U3BMEHEHHWH, OCHOBHbIE€ 3aKOHBI (1)I/ISI/IKI/I, OCHOB-

HbI€ OIlepaTOpPhbl Cl)I/ISI/I‘IeCKI/IX BE€JIMYKUH, OCHOBBI Y4€HHUA O (1)3.30BbIX PaBHOBECHUAX, OCHOBHbIE ITIOAX0AbI K OITMCAHHWUIO CTPOEHHUA BELIEeCTBA.
YMmeTs: MNPUMEHATb 3HaHUA BbIIIEYKA3adHHbIX pa3aeyioB AJid ONMMMCaHHUA XUMHWYE€CKUX 00'bEKTOB U UX BSaHMOAEP’ICTBHﬁ.

BJsiajaeThb: cOBpeMeHHbIMM NPEeJCTaBJ€HUSMU O CTPOEHHHU BellleCTBa U PaKTOpaX, BJAUSIOLIMX HA BO3MOXXHOCTb NIPOTEKaHUA XUMHUYECKHUX peak-

LU H.

5. Copep:kaHHe AUCHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HauMmeHoBaHMe U KpaTKoe coaep- | Bcero B ToM uucie
»KaHUe pa3jesioB U TeM AUCI M- (4acsi)
JINHBI (MOAY.IfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUH C npeno- | CamocTosATe /IbHasA pado-
JlaBaTeJieM), 4achl Ta 00y4yaruierocs, 4achol
dopma npomeKyTOUHOM aTTECTA- U3 HUX 13 HUX
MY N0 AUCIUILINHE (MOAYJII0)
. Y4yeGHbIe 3aHA- Bcero , Bcero
Q
o, @ )
, I~ - 3 THSI, HallpaB- = o
o) s o T S Q
=3 § o 2 = JIEHHbIE Ha IIpo- o o
QB g o L s T | BeseHHe TeKy- = S =
e m 2]
w E ® = m 5 S 5 | mero koHTpoas AR o E
SEle! SIS © = nos =S B =
i~ H o B & < > yCIeBaeMoCTH, 3 = © m
=2 |5 |58 | =28 = 3 5 O
T E T 2 25 é z POMEXYTOY- = g S g
m © m o ~ © = HOM aTTecTaluu M -
Paspen 1. JlromMmuHeclieHTHble MaTe- | 31 9 9 18 13 13
pHaJIBbL.
Pazznen 2. lubpakipoHHble U crek- | 31 9 9 18 13 13
TpaJibHble MEeTO/lbl MCCJIeJOBaHUS
TOHKHUX IJIEHOK.
[IpoMexyTo4yHas attectanua 3ayem | 10 4 4 6
HToro 72 18 18 4 40 26 32

6. 06pa3oBaTe/ibHbIE TEXHOJIOTUU:
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-MCI0JIb30BaHHUE CPEJICTB JUCTAHLIMOHHOTO COIPOBOX/AEHUS Y4eOHOT 0 POIeCcca;
-penojiaBaHue JUCLUILINH B GOopMe aBTOPCKUX KYPCOB IO MPOrpaMMaM, COCTaBJeHHBIM Ha OCHOBE pe3yJIbTaTOB UCCIEeJ0OBaHUN HAayYHBIX
ko MI'Y.

7. Y4eb6HO-MeToAuYeCKHe MaTepHrasbl /11 CAMOCTOSATEbHON paboThl 0 JUCLUIIINHE (MOAYJIIO0):

Kypc vMeeT 3/71eKTPOHHYI0 BEPCHUIO AJIs Mpe3eHTalrU. JIEKIIMK YUTAIOTCS C UCN0JIb30BAHUEM COBPEMEHHbBIX MYJIbTUMEIUNHBIX BO3MOXKHOCTEN U
IPOEKIIMOHHOI'0 060pyA0BaHUsA. 3aHATHUSA MOTYT NPOXOJAUTh HAa PYCCKOM WJIM aHIJIMHCKOM fA3bIKaX. /lJil caMONOATOTOBKY NpeJJjaraeTcsl CMCOK
BOIIPOCOB M0 KAXK/0 TEMe, KOHTPOJIbHBIE 33/IaHUsl U IepeyeHb BOIPOCOB K 3a4eTY.

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCLIOMOraTeJIbHOW y4eOHOM JIMTEePATYypPhl KO BCEMY KypCy

[lepeyeHb OCHOBHOM M BCIIOMOraTe/IbHOM yueOHOM JUTepaTyphl KO BceMy Kypcy. Co Bcex koMnbioTepoB MI'Y opraHrW3oBaH JJOCTYN K OJHbIM TeK-
CTaM Hay4YHbIX )KypPHAJIOB U KHUT HAa PYCCKOM U MHOCTPAHHBIX sI3bIKax. JlocTyn oTKpHIT 1o IP-afipecaM, JIOTHH 1 TapoJib He TPe6YyTCA:
http://nbmgu.ru/

OcHoOBHas JiuTEpaTypa

1. YTtouyHnukoBa B.B. «/ItomMmruHecueHnus», MeToanyeckas pa3paboTka, MockBa, 2013

2. boukapeB M.H., ButyxnoBckuii A.I'., KatkoBa M.A. «Opranuyeckue cBeTousydawiiye auoabl (OLED)», JlekoMm, 2011

3. TJ1. Andopn, J1.K. ®enbaman, [I.B. Maitep, @yHjaMmeHTa/ibHble OCHOBBI aHA/IM3a HaHOMJIEHOK. [lep. c aHrs. O6pasuoB A.H., [lonranos M.A. -
M.: Hay4yusbiii mup, 2012. - 392 c.

4. Topenuk C.C., Pactopryes JI.H., CkakoB l0.A., “PeHTreHorpaduueckrii U 371eKTPOHHO-ONTUYECKUH aHaIu3 MeTasioB", 1996 (naum 2001).

JonoiHMTe/IbHAA JUTEepPAaTypa

1. G. Blasse, B.C. Grabmaier (eds.), Luminescent materials, Springer Science & Business Media, 2012

2. M. Birkholz, «Thin Film Analysis by X-Ray Scattering», 2006

3. V.Holy, U. Pietsch, T. Baumbach, «High-Resolution X-Ray Scattering from Thin Films and Multilayers», 1999.

4. Compendium of Surface and Interface Analysis, Ed. M.Kiguchi. Springer. 2018. P. 853.

5. Ymanckui f.C., CkakoB [0.A,, UBaHoB A.H., Pactopryes JL.H. “Kpucrannorpadus, peHTreHorpadus U 3JleKTpoOHHas MUKpockonusa” 1982,
6. by6auk B.T., lydbpoBuHa A.H., “MeTobl Hcc/ieJoBaHHUs CTPYKTYPhI MOJYIIPOBOJHUKOB U MeTasioB”. 1978.

Ilepyoanyeckasa jureparypa

1. K. Inaba et al // Advances in Materials Physics and Chemistry, 2013, 3, 72-89.
2. W.-E. Fu // Thin Solid Films 544 (2013) 201-205.

HHTEpHeT pecypchl:



- Calf'T MeX/yHapOJHOTO COI03a KpUCTalorpaduu: www.iucr.org

- baza jJaHHBIX CTPYKTYp HEOpraHUYeCcKUx coeauHeHui icsd.fiz-karlsruhe.de

- CBoboHas 6a3a AJaHHBIX KPUCTAJIMYECKUX CTPYKTYp www.crystallography.net/cod/
- basa gaHHbIX nopoukoBoi qudpakuuu PDF-2 www.icdd.com/products/pdf2.htm

- Cauit KeMOpU/XKCKOT0 YHUBEPCUTETA C MHTEPAKTUBHBIMU JIEMOHCTPALUSMU
https://www.doitpoms.ac.uk/tlplib/crystallographic texture/contents.php

e MarepHasbHO-TeXHUYECKOE 06eclieyeHue: ClielliaJbHbIX TPEOOBAHUM HET, 3aHATHS IPOBOJATCS B 00bIYHON ayAUTOPHUHU, OCHALIEHHOU [J10-
CKOH U MeJIOM (MapKepaMH)

9. AI3bIK npenojaBaHus — pyCCKUHU

10. [IpenogaBaTenv: YTouyHMKOBa BaneHTrHHa BaajuMupoBHa, K.X.H., CTApLIMI Hay4YHbIN COTPYAHUK; LlpiMbapeHko IMuTpuii Muxaisi0BUY, K.X.H.,
CTapIIMK HAYYHbIN COTPYAHHUK.

®OHAbI OLIEHOYHBIX CpeacTB, Heo06XoaAuMble AJis1 OLEeHKU pe3yJjibTaToB OﬁquHl/IH

O6pa3sLbl OLeHOYHBIX CPEe/ICTB JJIf TEKYLEro KOHTPOJIA YCBOEHUS MaTeprasia U IPOMeXXyTOUHOHM aTTeCcTalUu - 3a4eTa. Ha 3aueTe npoBepseTcs
JOCTHKEHHUe ITPOMEeXYTOYHbIX MHAUKATOPOB KOMIIETEHI| UM, IepeYUCIeHHBbIX B I1.2.

Bompocs! A1 CaMOCTOATE/IbHON PaGOThI U NOATOTOBKH K 3a4eTY:

1. OnumuTte npuHyun pa6oTsl LED u OLED. B yeM ocHOBHbI€E CXO/ACTBA U OT/INYUA?

2. KakoBoO cOOTHOIlIEeHHEe CUHTJIETHBIX U TPUILJIIETHBIX BO30YXK/JeHHBIX COCTOSIHUM NPU $OTO- U 3J1IeKTPoB030yxAeHun? KakoB MexaHu3M ¢op-
MUpPOBaHUs BO30YyxAeHHOro coctosiHusi B OLED?

Kakue BaxkHeH1IMe 3Tallbl MOXKHO BblAeJUTb B paboTe OLED? Kak M0>KHO CHU3UTh Hanpsi>KeHUe BKIYeHUs?

Kakure koopAiMHallMOHHbIE YHCJIa BO3MOXKHBI JIJI1 MOHOB JIaHTaHU0B? Kakue HauboJ1ee pacipoctpaHeHbl? [louemy?
KakoBbl 0C0O0EHHOCTH JIIOMUHECLIEHLIUY COeJUHEHUH JTaHTAHU/I0B, B TOM YMCJIe KOOPAUHALMOHHBIX?

3akoH Bysnbda-bparra B BEeKTOpHOU U cKaJIspHO# popMe.

OCHOBHBI€ OCH YeTbIPEXKPY>KHOTO JUPpPAaKTOMeTpa /A5l UCCIe;0BAaHUA TOHKHUX IIJIEHOK.

OCHOBHbIE TeOMETPHUU Cb€MKH PEHTI€HOBCKUX AUPPAKTOrpaMM A1 UCCJIeJOBAaHUA TOHKUX MJIEHOK

9. VYd4er norJsouleHUsl peHTTEHOBCKOTO U3JIy4eHHUs B TOJIIEe IJIEHKH, JUPPaKIMOHHbIN aHa/IM3 TOHKUX IJIEHOK M0 IJIy6rHe
10. MeTo/bl ycTaHOBJIEHUS HAllpaBJIeHUs OLHO- U IBYXOCHOW TEKCTYPBhlI.

11. [IpsiMble noJyitoCHbIE GUTYPHI.

PN W



12.
13.
14.
15.
16.
17.

O6paTHble MoJ0CHbIEe GUTYPbL. MeTo/| TeKCTYPHBIX KO3$QUIMEHTOB.

dyHKUMA pacnpesiesieHUs] OpUEHTUPOBOKH NepeBO/, MPSAMBIX M 00paTHBIX MOJKCHBIX QUTYP.
PeHTreHoBckas pedsieKToMeTpHusl.

Jndpakuus oTpakeHHbIX 3JIEKTPOHOB. AnnapaTtypHoe opopm/ieHue MeToa. JIMHUM Kukyyn v opueHTanusa sepHa.
MeTon EDX npu aHasiM3e TOHKUX IIJIEHOK U reTepocTpyKTyp. Hegocratku ZAF-koppekyuu. [locsioMHbIM aHAIU3.
Pe3sepdoppoBckoe o6paTHOe paccesiHue. KaHanupoBaHue. [locioliHas peKOHCTPYKLUSA TeTepOCTPYKTYP.

MeToau4eckue MaTepuasbl AJif NIPOBeJAeHHs NpoLueAyp OlleHNBAaHUA pe3y/IbTaTOB 06y4YeHUs
[llkasa oneHUBaHMSA 3HAaHWH, yMEHUH U HaBbIKOB SIBJISIETCS €JUHOM [/ BCceX JUCLMIIMH (IprBeJieHa B TabJ/ule HUXe)

IINKAJIA U KPUTEPUHU ONEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuuinivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611ve, HO He CTPYKTYpPUPOBaHHbIE CdopmupoBaHHbIEe cCUCTEMaTUYE-
3HaHUH 3HaHUA CKHe 3HaHUdA
YMenusa OTtcyTcTBUE B niesiom ycnelHoe, HO He B 1iesioM ycrnelHoe, HO cofepalliee | YclnelHoe U CUCTeMaTU4YeCKoe yMe-
yMeHHUH CUCTeMaTU4YeCKoe yMeHUue OTJleJIbHBIE IP06esibl yMeHUe (10- HUe

NyCKaeT HETOYHOCTHU HENPUHLUIIHU-
QJIbHOTO XapaKTepa)

HaBbiku (Ba1age-
HUSA)

OTcyTcTBHE Ha-
BBIKOB

B nesioM, copMupoBaHHbIE HaBbIKH,
HO He B aKTUBHOU dpopme

Hann4yue OT/JeJIbHbIX HABbI-
KOB

CdopMUpOBaHHbBIE HABBIKH, pUMe-
HsieMble MPU pelleHUH 3334

PE3YJIbTAT OBYYEHUA
1Mo AUCHUILIMHE (MOAYJII0)

®OPMA OIEHUBAHHUA

3HaTh TeopeTU4YeCKHue OCHOBBI, IPAKTHYE€CKHE U MEeTOA0JIOTNYECKHE 0COOEHHOCTH MeTOoA0B HUcCCJae]0-

BaHHUA HEOPraHU4Y€CKHUX BEUeCTB.

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIX ONPOC HA CEMU-
HapCKUX 3aHATHUAX U 3a4eTe

YMeTb aHa/IM3UPOBaTh HAY4YHYIO JIMTEPATYPY C LieJbl0 BblOOpa HamnpaBJeHUs U MEeTOJ0B, IPUMeHse-
MBbIX B UCCJIEJlOBAaHUHU 110 TEMe BbINYCKHON KBaJIMPUKALMOHHON paboThI,

YMeTb: caMOCTOSITE/IbHO COCTAaBJIATD IJIaH UCC/IeJ0BAHUS.

YMeTb: BbIOUPATh ONTHMaJbHbIM HA00p METO/0B [/ pellleHUs] KOHKPeTHOM 33/1a4yM 10 U3y4YEeHUI0 He-

MepONpUSATUS TEKYLIEr0 KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN ONMPOC HA CEMHU-
HapCKUX 3aHSATUSAX U 3a4eTe
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OpraHUYecKHX BelleCTB U MaTepHaJIOB.
YMeTb BbIOpaTh YCJAOBUSI NPOBEIEHUS UCCIe0BAaHUS UCXO/Is1 U3 METO/I0JIOTUYeCKUX 0COOEHHOCTEN Me-
TOJ|a, NIOJrOTOBUTb 00pasel] K aHaJIU3Yy.

ByiazieTh HaBbIKaMU MOKUCKA, KPUTUUYECKOT'O aHa/I13a, 0000IeHUs] U CUCTeMaTU3alui HaydyHOU HHOp-
MalliM, IOCTAaHOBKH LieJied UccieJo0BaHUs U BbIOOpa ONTUMAJIbHbBIX MYTeH U METO/[0B UX JOCTUKEHHS.
ByiagieTh: ”HGOpMale 0 BO3MOXXHOCTSIX METO/I0B, UX TOUHOCTH U OTPAHHUYEHUSIX,

BnazeTs: npeAcTaB/ieHHUsIMY O IpUeMax MOArOTOBKY 00pa31|0B, 33/laHUM NTapaMeTPOB NPOBEIEHUS IKC-
NepUMEHTA, METOJAX PErUCTPALUM U 00pabOTKH 3KCIIePUMEHTaIbHbIX PE3YJIbTATOB.

BiiaseTh nporpaMMHBIM 06ecriedeHHeM MeTOA0B UCCIeJOBAHUS.

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIM ONPOC Ha 3a4yeTe




