2023/2024 yyeOHbBIN rox g
[
Bceepoccniickas ommmMnnana cryieHToB «5 — mpodeccnonam»

JIeMOHCTpAalIMOHHBIM BapUaHT 3aJaHUs 3aKJIFOUUTEIIBHOIO JTara
Bcepoccuiickoit onuMnuaasl CTyAeHTOB « S — nmpodeccruoHanm
1o HanpasieHuto «I'eosorus»

Kareropus yuactus: «bakanaBpuar
(17151 TOCTYMAIONINX B MaruCTpaTypy)

Ilepeo Bamu 3a0anue, komopoe cocmoum u3 08yx OJI0KO8 C pazHblMU MmemMamul:

o [lepeuvlil 610K «AHAnU3 2€0102UYECKOL Kapmboly,

e  Bmopoii 610k «Munepanoco-nempocpaguueckas Xxapakmepucmura nopooy
Pewams b6n10xu 3a0anus modcro 6 11060m nopsoxe.

Buinonname 3a0anus nepeozo u 6mopoco 610Kka MOACHO 6 000U 0UepeOHOCmU.
IlepBblii 0,10K «AHAJIH3 Ie0JIOTHYeCKON KapThD»)

T'eonocuueckas kapma — 3mo UHPOPMAMUEHBIU U HASTAOHBIN UCOYHUK OAHHBIX O 2€0]102U4ECKOM
CmMpOoeHuU OnpeoeneHHo20 PaloHd.

Haoice ecnu bl HUK020a He OLLIU 8 IMOM pAliOHe, AHAIU3 KAPMbl NO360Jisem 6aM ObICIMPO NOLYUUMb
OCHOBHYIO UHGDOPMAYUIO O 2€0102UYECKOM CIPOEHUU — NPOCMPAHCMBEHHOM PACNPOCMPAHeHUU U 0O0vbemax
CMpamu@uyupoBanHbiX U MaMamu4eckux o006pazoeanull; 6ospacme U YCI08UAX UX QOPMUPOBAHU,
ROCIeOVIOWUX MEeKMOHUYECKUX NPeoopa308aHusx u m.n.

Ananus ceonocuieckoii Kapmsl NOMO2aem blsA8UMb 3AKOHOMEPHOCIU (hOPMUPOBAHUS U PAZMEUeHUSL
NONe3HbIX UCKONAeMbIX U ONMUMANbHO 3aNIAHUPO8AMb NpoGedeHUe OANbHelUX 2e071020CbEMOYHbIX,
2e0J1020pa38e004YHbIX, NOUCKOBBIX U OYEHOUHBIX PAOOM.
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Bomnpocsl, 3axanus Bbamisl

1. Yemanosume 6o3pacmmuyro nociedosamenbHoCmsb OpMUPOBAHUsL 8CEX OCAOOUHDIX,
Memamop@uueckux u Mazmamuyeckux oopazoeanuli, 0003HaA4eHHbIX Ha Kapme
(npunosxcenue 1) camocmosmenbHbIMU UHOEKCAMU.

- NpOHYMepylme u 3anuuiume WHOEKCbl 06PA3068aAHULL NOCIE008AMENbHO 8 NOPSAOKE max
Gopmuposarusi om OpeeHUX K MOI00bIM 19,5
- yKasicume Hanpomue UHOeKcd pane no0pa30eneHus: banna

cepusi, KOMIIEKC, C8Uma, NOOC8UMd, naykd, moaua
UHMPY3UBHBII KOMNIEKC, CYO8YIKAHUYeCKUe meid, 0atiku, (npu Haauduu (haszy eHeopeHus)
cmynenu, meppacwl (071 OMIOACEHUT KeAPpMepa YKANCUME UX 2eHemU4ecKutl mun).

HNunexc Panr nonpaszaenenus
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Bomnpocsl, 3axanust Banabl
2. Bcmasvme unoexcovi cmpamuguyuposannvix noopaszoeieHuli 8 CGOOHYI0 ma 4.8
cmpamuzpaguieckyro Ko1oHKy nocieonee noopasoeieHue 8 npagoll KOJOHKe NOSMopsemcs 6aﬂﬂ£z
nepeulM 8 €60l KOJOHKE
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3. Hepe’luCJlume ceumsl, CO()ep.?fcauﬂxle MapKupyrowue copusonnisl C yKasanuem uH()eKca u max 0,4
cocmasa MapKupyruieco copusorma 6aﬂﬂa

NHpexkc cBUTHI CocTaB MapKUPYIOLIETr0 TOPU30HTA
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4. Jlatime xapaxmepucmuxy 3auMOOMHOUEHUN MeHCOY CMPAmuUpuyupo8aHHbimMu max 3,7
obpazosanusamu (no0pazoenenuss 3anuiume UHOEKCAMU UIU CTLOBAMU). oanna
4.1. Mesxcoy kakumu noopaszoeneHusmu Ha kapme NOKA3aHo CO2NACHOe 3aiecanue?
4.2. Mescoy kakumu noopaszoenieHusmu Ha kapme NoKa3aHo yenosoe Hecoziacue?

. max 7,2
5. Oxapaxmepusyiime maemamuueckue 0o6pa306aHus b

5.1. Cxonvko uHmpy3u6Hbix KOMNIEKCO8 U300padceHo Ha kapme?

5.2. 3anuwume unoexcol KOMNIEKCO8 8 COOMBEMCMEULU C KOAUYECTNEOM gba3 6H€ap€HM}Z,

OMOOPAdCEHHBIX HA Kapme, U YKadcume coCmaes nopoo Kaxcoou ghaszvl.

Konnuectso
¢a3 BHEIpeHUS

Wunexc
KOMILIEKCA

CoctaB nopoj Kaxxa0i ¢a3sl

WNnunexc cocrasa Haszsanue nmopoibl

1

5.3. Onpeoenume ghopmy 3anezanusi maemamuieckux nopoo, NpeoCcmasieHHbIX Ha

@pazmenme kapmul, u 3anuuiume ux UHOEKCvl 6 epage Hanpomue COOMBEEMCmaEyIOUUX

¢opm 3anecanusn (unu nocmasbme npouepk)

Baronut

[ariika

Jlakkonut
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IToxpos

ITotox

Cuin

CyOBynKaHHYECKHE Tela

ITox

OTCYyTCTBYET B IIepEUHE
(0onuwume ghopmy
mena u UHOeKc)

5.4. Kakue unmpy3ugnvie KOMNJIEKCbL UMEOM 20padue KOHMAKMbl, OMoOpaiceHHble Ha
Kapme? 3anuwiume ux uHOeKcyl U 0OOCHYIme omeem

. max 2,7
6. Oxapaxmepu3yiime cmpyKmypHvle IMaxicu U sapycol P
6.1. CkobKO cmpyKmypHbuIX 3maicell U apycos 8vloensemcs Ha kapme?
6.2. Ykaxcume eo3pacm nopoo, crazaroujux cmpyKmypHble Imadcu U apycol, u
oxapakmepu3yiime 3a1ecanue cmpamuuyuposanHvlx 0o6pa3o8anull 8 npedenax Kaxrcoo2o
U3 HUX, UCNONIL3YS NPEOIOHCEHHBIE XAPAKMEPUCTIUKU!
1 — eopuzonmanvhoe; 2 — HakioHHOe, 3 — 8epmuKaivbHoe; 4 — ckraoyamoe
Bo3pacTHol nHTEpBan CTPyKTYPHBIX Tun 3aneranus cTpaTuGUIUPOBAHHBIX
STaXeH/sIpycoB OTJIOKEHU N
7. Oxapaxmepu3yiime ckiaouamoie CMpyKmypbl Nepeoco NopsaoKa 6 niane (Mmun cKidaookx, max 2,8
@opmy cknadox, kraccuguyupyime no yeram nadeHust Kpovlives, muny 3amulKaHus) banna
. max 6,3
8. Oxapaxmepu3yiime Ou3bIOHKMUBHbIE OUCIOKAYUU e

8.1. Ilponymepyiime paspviénvie HapyuweHus Ha Kapme, yKa3ae HoMep Ha HapYyueHUU.
(8 cyuae npomsANCEeHHbIX PA3PLIBHLIX HAPYULEHUL NOCMABbINE HOMEDP HECKOIbKO pas,

YmooObl UX MONCHO DBLIO NPOCIEOUMD)

8.2. CkonvKo pazpul8HblX HAPYUIeHUU NOKA3aHo Ha Kapme?
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8.3. Vkaorcume paznosuonocmu paspuiénvix HapyuwleHul, NPUCyYmcmeyowux Ha Kapme,
NOCMABUS UX KOIUYeCma8o U Homepa (HaneceHHvle 6amu Ha kapmy 6 n. 8.1.) unu npouepk 8

cmoabdye Hanpomus 8U0d HapyueHus.

be3 paznenenus no MoppoOKUHETHUECKUM

0COOEHHOCTAM

B36poc

Copoc

Cnosur

Hansur

[Tapbsx

Jpyrue, He yka3aHHBIC B TIEpeUHE
(6nuwume 6uo u Homep 6 cmonbey
Hanpomues)

8.4. Cronvko 00CmoBepHbIX pA3PHIBHBIX HAPYUIEHUL U300padiceHo Ha Kapme?

8.5. Cronvko npednonazaemvix paspul8HbIX HAPYULeHUL U300paAXiCceHo Ha Kapme?

8.6. Vkaosicume nomepa paspuleHbix HapyuleHuti Ompuco8anHHvix Hekoppekxmuo. Qbocuyiime

Bawi omeem.

9. Kaxasa ewé ceonocuveckas uHghopmayus nokazana Ha Kapme yCl08HbIMU 3HAKAMU? max 2,6
Ommembme 3HAKOM «+» HANPOMUE COOMBEMCMBYIOWE20 ONPeOeleHUs. banna

apean pa3BUTHs Oepe3UTOB

BHEMACIITAOHBIE TENA a1bOUTUTOB

BHEMACIITa0HBIC TeJla CYIb(hUIU3AIII

BTOPHUYHBIC KBAPIIHUTHL

3€pKaJjia CKJIaa4aToCTH

N30T UIICHI

N30IIaXHUThI

KaJIbJICPBI

Kapbephl

KaTaKJIa3uThbl

KBApLUCBLIC KHUJIBL

KIINBAX

MapKUPYIOLIUE TOPU30HTHI

MCCTa HAXOJOK MCKOIIaCMBIX OCTATKOB

MAaCCHUB METPOTUITMYECKHI

MUTMATHU3UPOBAHHLIC TTOPOAbL
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OTIOPHOE OOHAXKEHUE

CCPICHTUHHUTLL

CTPATOTUIHYECKHUH pa3pe3 (TOpU30HTATIBHOE 3aJIETaHue ITOPOJT)

CTPaTOTUIHMYECKUH pa3pe3 (HAKJIIOHHOE 3aJeraHue IMopo)

PACCCIAHHLIC TCJIA OJIUCTOCTPOM BHEMACIITAOHBIC

ONOPHBIE OYPOBbIE CKBAKHHbI

napameTpuueckue OypoBble CKBaKUHBI

IYHKTBI ONpe/ieTieHns: abCOIIOTHOTO BO3pacTa

MYHKTBI, JITI KOTOPBIX UMEIOTCS TOCTOBEPHBIE MAJIEOMAarHUTHBIE
JTATUPOBKHU

TpYOKH B3pbIBa

9.1. Ilepeuucnume pasnouonocmu nopoo, NOKA3aHHble Ha Kapme Kpanom, Hapucosas u
HOONUCA8 COOMEEMCMBYIOWUL 3HAK 8 NoJle 01 omeema

9.2. lavime pazeepHymoe onucanue ycio8H020 3HAKA HA Kapme ¢ UHOeKCOM V-€1: RV sst

9.3. Ommemovme 3HaAKU IIEMEHMOB sajnecanust, npucymcmeyruwiue Ha kapme

CJIOUCTOCTH | IINIOCKOCTHBIX I10JIOCHATOCTH KOHTAaKTOB
CTPYKTYP nuddepeHanbHON WHTPY3UBHBIX
TCUCHU A KpuUCTaJJIM3allun TEI1
TOPH30HTAIILHOE
HAKJIOHHOE
BEPTHKAIBHOE
ONIPOKHHYTOE

Bceeo 6annos (makcumanvroe konuvecmeo 6annos — 50)
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B x00e nonesvix pabom no uzyuenuro meina JetUKoOKpamogou nopoosl, ¢ KOmopou npucymcmeyom
yuacmku ¢ pyoHolu MuHepanuzayueti, omoopanvl obpasysl, NOCie U320MOoGIeHbl WUl U aAHWIUQDL,
npo6edeH PeHM2eHOCHeKMPANbHbIUL MUKPOAHAIU3 O YMOYHEHUs XUMUYECKO20 COCMABA MUHEPATIO8.

Ilo ¢pomoepauam 4 wnugos (Ilpunoscenus 2, 3) u 2 anwnughos, 8bINOIHEHHBLIX HA PACMPOBOM
anekmpouHom mukpockone (Ilpunooscenue 4) onpedenume nopoody, ee ecemesuc. Ilo cmpykmyphvim u
MEKCMYPHbIM 0COOEHHOCIAM COCMABbME NAPASEHEMUUECKYI0 CXeMy MUHePanioo0paz08aHusl.

Bomnpocel, 3a1aHus bajuisl
max

10,0

1. Ilo umerowumcst UCX0OHbIM OAHHBIM ONpedeume nopooy (2eHe3uc)

MukpocTpykTypa
(cMm. IMpunosxenus 2, 3)

Tekcrypa
(cm. IMpunoxenns 2, 3)

[Moponoobpasyrorue
MUHEpaJbl

BTopocrenennbie MUHEpPAITbI

ITopona

[lepeuncnure MUHEpabI,
accoIraIus KOTOPbIX
MOMOIJIa ONpenenuTh Bam
TE€HE3HC TTOPOIbI

2. Ananusupys gpomoepaghuu winughos, onpedenume nopsiOOK 8bloeneHUs max
nOpPOO00OPAZYIOWUX U BMOPOCMENeHHbIX Mutepanos. Obochytime c8ou 8b1800bl, 15,0
onupasicy Ha cmpykmypHole / mekcmyphvie xapakmepucmuxu (cm. [punoscenus 2, 3).

2.1. B kakou cpede wen npoyecc munepanooopazosanun? Ommemome 3HAKOM «+»

pacruiaB

ruApoTepMaIbHas

IMHCBMATOJIUT-TUAPOTCPMAJIbHAA

NEepeKpPUCTAILTU3AIMH paHee 00pa30BaHHOM MOPOJIBI

2.2. Onupasce Ha Kakyw/Kakue Xxapakmepucmuky cmpykmypbul, Bet 6yoeme
AHAUBUPOBAMb NOPAOOK 8blOeleHUs Munepanog? Ommemvbme 3HAKOM «+»

CrenecHb KpUCTAINIMYHOCTHU

AOCOIOTHBIE Pa3MepHl 3epeH

OTHOCHTEIBHBIE pa3Mephl 3epeH
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Crenens uanoMopdusma 3epeH

B3anmopacnosioxenue 3epeH

Bomnpocsl, 3axanus Banabl
2.3. B kakou nocinedosamenbHoCmu 8bl0ensiucs munepaivl. Ob6ocHylime c80u 6b1800bl,
ONnuUpasacy Ha cMpyKmypHule / mekcmypHule xapakmepucmuku (cm. Ilpunoscenus 2, 3).
Ne ..
Munepain XapakTepucTuKa /mpu3HaKu
Ha smo ykasvieaem ......
1.
Ha smo yka3zvieaem ......
2.
Ha smo ykasvieaem ......
3.
Ha smo yka3zvieaem ... ...
4.
Ha smo ykasvieaem ......
5.
Ha smo ykasvieaem ......
6.
max
3. Cocmasvme napazenemuueckyio madoauyy (ompasume Bawu 66160061 6 gude cxemul, 10,0
Ha OCHO8aHUU pabomoi n.2) BAINO8

L

10
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Cxema nocieoBaTeIbHOCTH 00pa30BaHUs
NMopo1000pa3yoIIMX U BTOPOCTENeHHbIX MUHEPAJIOB

max
4. Ananusupys pomoepaghuu aHuIUG08, 8bINOIHEHHBIX HA PACPOBOM IJIEKMPOHHOM 10,0
MUKPOCKORNe, onpeoenume nopsooK 8bl0eieHUsi pYOHOU accoyuayuul. BaII08
4.1. B kaxoii nociedosamenbHOCmu 8bl0ensIucy munepansl? QoocHylime c8ou 6v1800bl,
ONUPasACy Ha CMpYKmMypHole / mexcmypHole xapakmepucmuku (cm. Ipunoscenue 4)
Ne ..
Munepai XapakTepucTuka /mpu3HaKu
Ha smo ykasvieaem ......
1.
Ha smo ykasvieaem ......
2.
Ha smo ykasvieaem ......
3.
Ha smo ykasvieaem ......
4.
Ha smo ykasvieaem ......
5.
Ha smo ykasvieaem ......
6.
. max 5,0
5. Cocmasbme napacenemuyeckyro maobnauyy 0asa pyoHot accoyuayuu (ompazume Bawu
bannos

8618000l 6 BUOE CXeMbl, HA OCHOBAHUU pabombl n.4)

L

11
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Cxema 1mocieIoBaTeIbHOCTH 00pa30BaHUS
PYAHBIX MUHEPAJIOB

Bceeo 6annos (makcumanvroe konuvecmeo 6annos — 50)

L

12



2023/2024 y4eOHblii rog
Bcepoccuiickas oimmMnunaga cTtyieHToB «S1 — mpogeccuonam»
Ipunoowcenue 1

Dpazmenm zocyoapcmeennou zeonozuyeckoit kapmot I'TK-200 meppumopuu P®
(c usmenenuamu agmopoe 3a0anus)




2023/2024 y4eoHublii roa
Bcepoccuiickast oimMnuaga ctyaeHToB «S — npodeccuonan»
[Ipunoxenue 2

doto H_IJ'II/I(bOB B CKPCIICHHBIX HUKOJIAX

YcnoBHble 0003HaUeHUsA: Ap — anatuT, Me — MuUKpokiIuH, Mica — rpynmna cion, Ab —
anpouT, Amp — rpynna amduodonaos, Cb — rpynmna kapboHaTOB

14
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Bcepoccuiickast oimMnuaga ctyaeHToB «S — npodeccuonan»
Ipunoowcenue 3

@®oT1o nUIM¢OB B CKPEUIEHHBIX HUKOJISAX

VYcnoBubie 0003HaueHus: Mica — rpynmna ciron, Mag — MarHeTuT, Amp — rpyrma
am¢ubomoB, Cb — rpymnmna kapboHATOB

15
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Bcepoccuiickast oimMnuaga ctyaeHToB «S — npodeccuonan»
Ipunoowcenue 4

dororpaduu aHIUIH(OB, BEITOTHEHHBIX HA PACTPOBOM IJIEKTPOHHOM MUKPOCKOIIE
(n300pakeHue B 00paTHO paccessHHBIX 1ekTpoHax (BSE - back-scattering electrons)

YcnoBHbie 0003HaueHUs: Ap — anaTuT, Ilm — uiapbmenut, Ab — ansout, Mag — maraetut, Bdy
— 6agneneut, Pel — mupoxiiop, Rt — pyTun, Zrn - upKoH

DopmyJibl MUHEPAJIOB,
paccYMTaHHBIE 110 PE3yJIbTaTaM PEHTIEHOCIEKTPAIbHOTO MUKPOAHAIN3a

1. (Nao 54K0.17)0.71 (Car.1s Nao s5)2.00 (Mga ss Fe*0.44Ti0.01)s.00 [(Si7.97A10.02)7.99022](OH)2.00
2. (Caos6Mgo.11Fe0.02>")0.99[CO3]

3. (Ko.91 Nao.07)0.908 (Mg2.82Feo.14 Ti0.05)3.01[Al1.02S12.98010](OH)2.01

16



