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|. OIIMCAHUME ITPOI'PAMMBbI

Hacrosimass mporpamma BCTYNUTEIBHOTO SK3aMeHa B aCHUPaHTypy IIO
cneyuanonocmu 1.4.15 Xumusi meepoozco mena (Xxumuueckue Hayku) TpeHa3HAYCHA
JUIS OCYILECTBICHHUS TpueMa Ha O0ydyeHHe Mo 00pa30BaTelIbHBIM IMPOTrpamMMam
BBICIIIETO O0Opa3oBaHUs - MpOrpaMMaM TMOATOTOBKM HAyYHBIX H  HAy4HO-
MEearoruIecKuX KaJpoB B aCUPAHTYpPE M COACPIKUT OCHOBHBIE TEMBI M BOMPOCHI K
IK3aMEHY, CIHCOK OCHOBHOW W JOIOJHUTEIBHON JIUTEPATyphl H KPUTEPHH
OIICHUBAHMSI.

Il. OCHOBHBIE PA3/IEJIBI U BOITPOCHI K 9K3AMEHY

1. Kpuctanimieckoe v 3JIEKTPOHHOE CTPOCHUE TBEPABIX TEI

OCHOBHBIEC TIOHATHS KPUCTAIIOXUMUH. (DAKTOPHI, ONPEACISIIOIMINE CTPOCHUE
HEOPraHUYECKUX COCAUHEHUHN: CTEXUOMETPHUs, NPUPOJA XUMHUUECKOW CBA3U U
pasmepbl atomoB (uoHOB). IlpaBuna JlaBeca, Marnyca-I'onpammunara u Ilomunra.
MeToabl BaJICHTHBIX YCUJINM U BAJICHTHOCTHU CBSI3U.

[InoTHeWIne YNAKOBKM M THUIBI IyCTOT. OCHOBHBIE CTPYKTYpPHBIE THIIBI,
IIOCTPOCHHBIE HA OCHOBE IUIOTHEHIIMX YNAKOBOK M HX B3aUMOCB3b. CTPYyKTypHBIE
tunbl coequHennit co crexuomerpueit AX: NaCl, NiAs, ZnS, CsCl. Onucanue
CTPYKTYp THIIAa KOpYHJa, pyTwia, ¢iatooputa, ReOs u UX Npou3BOJIHBIX (CEMENHCTBO
rOJUIaHAWTOB, MUPOXJIOP, HEOPraHUUYECKUE OPOH3HI.)

CTpyKTyphbl CJOXHBIX OKCHUIOB coO ctexuomerpueir AB,O, (mmuuens wu
onmuBuH) U ABQOj (NEpoBCKUT M WUIBbMEHUT). DaKTOPHI, ONPEACNSIONINE CTPYKTYPY
HIMUHENIEeH U epoBCKUTOB. OCOOCHHOCTH CTPOCHHUSI CUITUKATOB.

HedekTsl KpucTaluIMU4eCKUX TBepAbIX Ten. Tumbsl nedexroB. Toueuynbie
nedextsl. PaBHOBECHBIE M HEpaBHOBECHBIE NeeKkThl. Onucanue aedeKkToo0pa3oBaHus
B KBa3UXMMHYECKOM MNpuOImkeHun. BzaumojeictBue nedeKToB, accoluariusl.
[IpoTsikennbie nedekThl, nuciokauu. OU3NKO-XUMHUUECKHUE CBONCTBA, 3aBUCAIINAE OT
nedekTHoro coctosiHus TBepabix Tenl. [edektol u nuddys3us. JedekTsl ynakoBKH.
Ctpyktypsl cpactanusi. HecrtexuomeTrpusi TBEpIbIX Te€l, €€ B3aUMOCBS3b C
nehekTHOCThI0. CTPYKTYPBI KpUCTAIIIOTPAaUIECKOTO CABUTA.

Tumnbel XUMHYECKOW CBSI3M B TBEpAOM  Teie. BaH-nep-BaanbCcoBO
B3aMMOJICHCTBUE B MOJIEKYJISIPHBIX KpHUCTAJUIAX, KIaTparsl. IOHHAs MOneNb CTpOCHUS
KpUCTAJUIOB, KOHCTaHTa ManenyHra, sHeprust nonHou pemerku. L{ukn bopua-I"abepa
U TEPMOXHMHYECKHE pacyeTbl. OCHOBBI TEOPUN KPUCTAIIMYECKOrO MO M IOJA
JIMTaHJ0B IPUMEHUTEIIBHO K TBEPABIM TEIIAM.

3oHHas  CTpykTypa KpuctauioB. (OOpa3oBaHue€ 30H B  pe3yibTaTe
nepekpbiBaHus opoutaneil. Yposenb ®epMu. XUMUYECKUN MOTEHIMANI. 3aCEIEHHOCTb
30H, €€ BIUSHUE HA 3JIEKTpOoPU3NYECKUE CBOMCTBA KpUCTAIOB. BaneHtHas 30Ha,
3allpellleHHas 30Ha, 30Ha MPOBOAMMOCTH. MeTtamibsl u qudneKTpuku. CoOCTBEHHbIE U
NPUMECHbIE TOJYNPOBOJHUKU. ODIEKTPOHHAS U JIbIpOYHAs MPOBOAUMOCTb. OOrime
IPEACTABICHUST O METOJAax pacyera 30HHOM CTPYKTYpbl KPUCTAJIOB. [ 'paHuUIbI
IIPUMEHUMOCTH 30HHOU MOJIEIIH.

2. ®a3oBbie quarpaMmbl, (ha30Bble IEPEXOIBI.
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[IpaBmino a3 I'md6ca. OCHOBHBIC THUIIBI KOHJEHCUPOBAHHBIX T-X (ha30BbIX
TUarpaMM JIBYXKOMITOHEHTHBIX CHUCTEM (C MPOCTOM IBTEKTHKOW, C 0Opa3oBaHHEM
MPOMEKYTOUHBIX ~ COCIMHECHWNA TIOCTOSHHOTO H  TEPEMEHHOTO  COCTaBa, ¢
HEOTPAaHWYCHHBIMA W OTPAaHUYCHHBIMH TBEPABIMH PACTBOPAMHU, C MOTUMOPHHU3IMOM
KOMIIOHEHTOB M coenuHeHuid.) OCHOBHBIE  HOHBAapUAHTHBIE  PABHOBECHUS
IBTEKTHYECKOTO THMa (PBTEKTHKA, OJBTEKTOHJ, MOHOTEKTHKA, MOHOTEKTOW).
HonBapuaHTHBIC paBHOBECHS MEPUTCKTUYECKOTO TUMA (MIEPUTCKTUKA, TIEPUTESKTOMUI,
CUHTEKTHKa). Tormosorndeckue mpaBmiia MOCTpOoeHUs (ha30BbIX TuUarpaMM OWHApPHBIX
CUCTEM.

Tepmonnnamuyeckas kinaccudukanus (a3oBbiX nepexonoB. CTaOWiIbHbBIE U
meTtactaOuibHble  (as3el. [IpeacraBienue (a3oBBIX TEPEXOJOB HaA Juarpammax
cocrosanus. KonaeHcupoBanHble cucteMbl. KuHernka (a3oBbIX MEpPEXOJ0B.
3apoapiieoOpa3oBaHue, KPUTHYECKH pa3Mep 3apojbllla, pPOCT  3apOAbILIIEH.
JuarpamMMbl  Temmeparypa-BpeMs-lpeBpalieHue. MapTeHCUTHbIE —TpPEBpalICHUS.
[lepexonapl TUIA MOPSATOK-OECIIOPSIOK.

3. MeToasl CMHTE3a TBEPABIX TEJL.

[IpsiMoii cuHTE3 COeMMHEHUN M3 MPOCTBIX BEIIecTB. TBepaoda3Hblii CUHTE3 U
ero ocobenHoctu. Mcronp3oBaHHE MEXaHOXMMHYECKOM AaKTHBAIMH. XHUMHUYECKUE
METOJbl TOMOTE€HM3alUU. 30Jb-Teldb MeTOoN. Peakiuu B ra3zoBoil ¢a3e, BOJIHBIX U
HEBOJIHBIX PacTBOpax, paciuiaBax. MeToJ XUuMHUUECKOTO OCaXKIECHUSI U3 Ta30BOM (hasbl.
XUMHUUYECKHUE TPAHCIIOPTHBIC PEAKIIMU JJIsl CHHTE3a U OUUCTKH BEILIECTB.

I'maporepmanbhblii cuHTE3. CHHTE3 C HCIOJIB30BAaHUEM CBEPXKPUTHYECKHUX
pacTBOPUTEIICH.

CamopacnpocTtpansitonuiics  BbicokoTemneparypubiii  cunte3  (CBC).
[Ipumenenue BaKkyyMa, BHICOKUX JaBJICHUI B CUHTE3€. DJIEKTPOXUMUUYECKUE METOJIbI
CUHTE3a.

CrocoObl mMoy4eHus TBEPAbIX aMOP(HBIX BEIIECTB M CTEKOJI. MeToabl
NOJIy4eHUs TBEPABIX (a3 B HAHOPA3MEPHOM COCTOSTHUU.

4. MeTonbl U3yUYEHHS COCTaBa U CTPYKTYPbI TBEPABIX TE.

Hudpakuus peHTTeHOBCKHMX Jydyel B Kpucramie, 3akoH bparra-Bymnboda.
MOHOKpHCTATbHBIE W TIOPOIIKOBBIE ~ METOMBI  McciemoBaHus.  OmnpeencHue
apaMeTpoOB JEMEHTAPHBIX PEHIETOK, pa3MEpPOB 00JIaCTEll KOTEPEHTHOTO PAaCCESHHUS.
Omnpenenenrue KPUCTAUTMYECKUX CTPYKTYP C HCIOJIb30BaHUEM JTH(PPAKITMOHHBIX
naHHbIX. KormdecTBeHHBIN peHTIeHO(DA30BBIM aHAIN3, OCHOBHBIC IPUHITUIIHI.

DJIEKTPOHHAs MUKPOCKOIMMS: MPUHIUIIBI U BO3MOXHOCTH CKaHUPYIOIIEH U
ITPOCBEUYMBAIOIIECH SJIEKTPOHHOM MHUKPOCKONUU. JIOKAIBHBIN PEHTIE€HOCIIEKTPAJIbHbBIN
aHaJIn3, aTOMHO-3MHUCCHOHHAs CIEKTPOCKOIIHS.

DNEKTPOH-3JIEKTPOHHBIE B3aUMOJEHCTBUSL. OKe-3JIEKTPOHHAs CIIEKTPOCKOIIHS.
PeHnTreHoBcKkast (pOTOANEKTPOHHASI CIEKTPOCKOMHMs. AHAJIW3 COCTaBa IOBEPXHOCTH
TBepAbIX Ted. CrekTpaibHble METONbI: KojebarenbHas cnexkrtpockonus, UK- u KP-
CHEKTpbI;  CIEKTPOCKOMHSI  BHAUMOIO  W3NydeHuss ©U Y D-CHEeKTPOCKOMHUS.
CrnekTpockomnust SJIEPHOTO MarHUTHOTO pe3oHaHca (SAMP), Macc-
CHEKTPOMETPUUYECKHE METO/Ibl. TepMUUYECKU aHATH3.

5. OyHKIIMOHAIBHBIE MATEPUATIBI.



Kepamuka. OCHOBHBIE 3aKOHOMEPHOCTH, MEXAHU3Mbl U CIOCOOBI CIIEKaHMS.
Meroasl MOJIy4eHHUs] TUIOTHOM M TMOpPUCTOM Kepamuku. CBOMCTBa, OmpelessieMble
MHUKPOCTPYKTYPOH U CTPYKTYpPOM I'PAHUL] 36PEH KEPAMUKH.

HNonHas npoBOAUMOCTb U TBEPABIE ANEKTPOIUTHL. CynepruOHHbBIE MPOBOAHUKN
C KaTUOHHOM, KUCJIOPOA-NOHHOW U TaJOr€HUA-UOHHOM NMPOBOAUMOCTHIO. CMeEIIaHHbIe
UOHHO-OJICKTPOHHBIE  NPOBOAHUKHU. [IprMeHeHHMe TBEpABIX  DJIEKTPOJIUTOB U
CMEIIAHHBIX IMPOBOJHUKOB B 3JEKTPOXMMHUYECKUX YCTPOWCTBAaX (MCTOYHHUKH TOKA,
TOIUIMBHBIE 2JIEMEHTHI, XUMUUECKHUE JaTUUKH, CEJIEKTUBHBIE MEMOPAHBI).

MarsuuTtHbsle CBOWCTBA TBEPABIX TEJI U MArHUTHbIE MaTepuanbl. DyHIaMEHTaIbHBIE U
¢dyHKIIMOHATBHBIE TapaMeTpbl. CTPYKTypHasi YyBCTBUTEIbHOCTh MATHUTHBIX CBOMCTB.
Knaccudukanus MarHUTHBIX MaTEpPUANOB, OCHOBHBIE CTPYKTYphl M CBOWCTBa
(METaJIbl W CIUIaBbl, OKCHJABl IEPEXOJHBIX METAJJIOB, MAarHUTHAas KepamMuKa:
LIMUHENH, TPAHATHI, IEPOBCKUTHI, TekcadeppuTsl). [Ipumenenus.

CBepxnpoBogHUKHU. [IOHSTHE KPUTHYECKOW TEMIIEpATyphbl, KPUTHUUYECKOTO
TOKAa, KpUTUYECKOro wmarHutHoro mons. CeepxmpoBoguuku [ um Il pona.
HuszkoremnepaTypHble M BBICOKOTEMIIEPATYPHBIE CBEPXITPOBOJIHUKH, UX KPUTHUYECKUE
XapaKTEPUCTUKH, Chepbl TPUMEHEHUSI.

MOHOKpHCTaJIHquCKHe MaTcpuajibl, UX POJb B HAYKC M TCXHHKC. MGTOI[BI
MMOJYYCHHUA MOHOKPHUCTAJIJIOB.

AMoppHbie  maTtepuansl M crekina.  DakTophl,  BIMAIOIIME  HA
cTeki000pazoBanue. OKCHUIHBIE U XaJbKOTEHUIHBIE CTEKJIA. DJIEKTPONPOBOJALINE
crekna. Merammueckue crekna. Crexnokepamuka. CHTamibl, BO3MOYKHOCTH
YIPABJICHUS KX CTPYKTYPOU U cBoicTBamu. Paznmunbie 00J1aCTH MPUMEHEHHS CTEKOJL.

l1l. PE®EPAT IO U3BPAHHOMY HATIPABJIEHUIO
MOATOTOBKH

Pedepar nmo u3bpaHHOMY HampaBJECHUIO MOJATOTOBKH MPEICTABISIET COOOM
0030p nuTepaTyphl Mo TeMe OyAyIIero HaydHOTO MCCIEIOBAHUS U TTO3BOJISIET MOHATH
OCHOBHBIC 33Jla4yll M TIEPCIEKTHUBBI PA3BUTHS TEMbI OyAyIIed auccepTarmOHHOU
pabotel. Pedepar BKIIOUAET TUTYNBHBIA JIUCT, COACP)KATEIHHYIO YacCTh, BBIBOJBI U
CIIUCOK  JINTEPAaTypHbIX  HCTOYHMKOB. OOveM pedepara 10-15  crpanui
MaITMHOMICHOTO TeKcTa. B oT3piBe K pedepaTy MNpearnojaraeMblii  HAyYHBIHA
PYKOBOJIUTENH AT XapPAKTEPUCTUKY PAOOTHl M PEKOMEHIYEMYIO OIICHKY, BXOSIIIYIO
B OO DK3aMEHAIIMOHHBIN Oasl.

V. MIPUMEP OK3AMEHALIMOHHOI'O BUJIETA

Bonpoc 1. MoHHass Mozenb CTPOCHMsI KPHUCTAIIOB, KOHCTaHTa MajenyHra,
sHeprus noHHoM pemetku. [{ukn bopua-I'abepa u TepmoxumMudeckue pacueTsbl.

Bonpoc 2. Kepamuka. OcHOBHbIE 3aKOHOMEPHOCTHM U CIOCOOBI CIEKaHUS.
Mertoabl nosy4eHus IIIOTHOM U IOPUCTOU KEPAMUKH.

Bonpoc 3. Conepxanne pedepara mo Teme TUCCEPTAIMOHHOTO MCCIICTOBAHUS
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(c mpunoxenueMm pedepara W OT3bIBa Ha pedepar ¢ OTMETKOM MpPearnosiaraeMoro
HAyYHOI'O PYKOBOJIUTESA).
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3. P. Xoddman. CtpoeHue TBEpAbIX TEJ U MMOBEPXHOCTEH: B3I XUMHKA-
Teopetuka, M., Mup, 1990.

4. Y.H.P. Pao, [Ix. I'onanakpuimnad. HoBele HanpaBieHNsI B XUMUU TBEPIOTO
tena, HoBocubupck, Hayka, 1990.

5. A. Jlparo. ®usnueckue MeToasl B xumuu, M., Mup, 1981.

6. FO.J1. Tpetbsixos, B.W. IlytnsieB. BBenenue B xumuto TBep0Qa3HbIX
marepuanioB. M.: U3a-Bo MockoBckoro yHuBepcuteta: Hayka, 2006.

7. A.K.MBanos-1lluu, .B.Mypun. Monuka tBepaoro temna, Tom 1 u 2. CII6.:
N3na-Bo C.-IletepOyprckoro yausepcurera, 2000 u 2010 rr.

2. IOITIOJIHUTEJIbHAS

1. ¥amnc A. CrpykrypHasa Heoprannyeckas xumusd. 1. 1-3. M.: Mup, 1987 -
1988.

2. Kosrynenko I1.B. ®usnueckas xumus TBepaoro tena. Kpucramisl ¢
nedexramu. M., 1993.

3. XKykosckuit B.M., [lerpo A.H. BBenenue B XuMuio TBEpJOTO TeNA.
CepaiioBck, 1978.

V. KPUTEPUU OLUEHNBAHUA

YpoBeHb 3HAHMK MOCTyMAKOMMX B acnupantypy MIY onenuBaercs 1o
necaTubaibHOM 1mKane. Ilpy OTCYTCTBUM MOCTYHAlOIIEro Ha BCTYNHUTEIBHOM
DK3aMEHE B KayeCTBE OILEHKM TMPOCTaBIsEeTCS HeEsBKa. Pesynprarel cpauum
BCTYNUTENBHBIX K3aMEHOB COOOIIAIOTCS MOCTYIMAIOIINM B TEUEHHUE TPEX JHEH CO ITHS
PK3aMeHa IMyTeM MX pa3MelIeHUs] Ha caiiTe W WHOOPMAITMOHHOM CTEHJIE CTPYKTYPHOTO

noapasaciICHUA. BCTYHI/ITGHBHOG HUCIIBITAHUC CUHMTACTCA HpOfII[GHHBIM, cClin
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aOUTYpPUEHT TOJTYyYUII CEMb OAIJIOB U BHIIIIC.

BerynutensHBIN SK3aMeH MO CHEIMATBbHOCTH TPOBOAUTCS B YCTHOU (opMe, TI0
HK3aMEHAIMOHHBIM OWiieTaM, M COCTOUT M3 TpPEX BOIPOCOB (JIABYX BOMPOCOB IO
pa3IMYHBIM pa3feiaaM MporpaMMbl BCTYNUTEIBHOIO 5JK3aME€Ha M BOIpoca II0

pedepaty).

0 Hert oTBeTa HM Ha OJIMH U3 TPEX 3aJIaHHBIX BOMPOCOB, MO0 OTKa3 OT OTBETA.

1 OTCcyTCTBYIOT OTBEeTHI Ha 00a 3aJaHHBIX TEOPETHUECKUX BOIPOCA,
CYLIECTBEHHBIE HEI0UETHI NP M3JI0)KEHUH TeMbI pedepaTa, BbIBICHHbIE IIPU
€ro dKCIEPTHOM OLIEHKE, JIMOO YKa3aHHbIE B OT3bIBE.

2 OTcyTcTBYIOT OTBEThl Ha 00a 3aJaHHBIX TEOPETHUYECKUX BOIPOCaA,
HE3HAUMTENbHBIE HEJI0YETHl MPH HM3JI0KEHUU TeMbl pedepara, BbISIBICHHBIC
IIPU €ro 3KCIEPTHON OLIEHKE, TMO0 YKa3aHHbIE B OT3bIBE.

3 OTcyTcTBYeT OTBET Ha OAMH W3 33JaHHBIX TEOPETHYECKUX BOIPOCOB,
dbparMeHTapHBIiI OTBET Ha BTOPON 3aJaHHBIM TEOPETHUECKUN BOIMPOC,
3HAUUTENbHBIE TPYAHOCTH B COIOCTAaBICHUM M AaHaJIU3€ CBEICHUN U3
pa3MYHBIX pPa3AeNioB MPOTrpaMMbl, 3a HCKJIIOUYEHHUEM H3JI0KEHUS TEMBbI
pedepara (Ha OCHOBE €ro SKCIEPTHOU OIIEHKH, JTUOO0 OT3bIBA).

4 OTcyTcTByeT OTBET Ha OAMH W3 33JaHHBIX TEOPETHYECKHX BOMPOCOB,
HEMOJIHBIA  OTBET HA BTOPOW  3aJaHHBIA  TEOPETHYECKUI  BOIPOC,
3HAUUTENbHBIE TPYAHOCTH B COIMOCTABICHWH U aHAIM3€ CBEACHUN U3
pPa3IUYHBIX pa3esioB MpPOrpamMMbl, 3a HCKIIOYEHHEM U3JIOKEHUS TEMBbI
pedepara (Ha OCHOBE €ro IKCIEPTHOM OLIEHKH, JTUOO0 OT3BIBA).

5 OTCyTCTBYET OTBET Ha OJMH U3 33/IaHHBIX TEOPETUUECKIX BOIPOCOB, MOIHBIH
OTBET Ha BTOPOM 3aJaHHBIA TEOPETHMYECKUI BOIIPOC, 3HAYMUTEIIbHBIC
TPYAHOCTH B COIMOCTABICHUU M aHAIM3E CBEJICHUIN M3 Pa3IUYHBIX Pa3/IelioB
MpOrpamMMBbl, 3a HUCKIIOYCHHEM H3JIOKEHUS TeMbl pedepaTra (Ha OCHOBE €ro
HKCIIEPTHOM OLIEHKH, JTHOO OT3bIBA).

6 Henonuble oTBeTHI Ha 00a 3a/laHHBIX TEOPETUYECKUX BOIMPOCA, 3HAUNUTEIbHbIE
TPYAHOCTH B COIMOCTABICHUU M aHAIM3E CBEJICHUIN M3 Pa3IUYHBIX Pa3/IelioB
MpOrpamMMBbl, 3a HUCKIIOYCHHEM H3JIOKEHUS TeMbl pedepaTra (Ha OCHOBE €ro
HKCIEPTHOMN OLEHKH, THOO0 OT3BIBA).

7 [TonHbIe OTBETHI Ha 00a 3a/laHHBIX TEOPETUYECKUX BOIMPOCA, HE3HAYUTENIbHBIE
TPYAHOCTH B COIMOCTABICHUU M aHAIM3E CBEJICHUIN M3 Pa3IUYHBIX Pa3/IelioB
MPOrpaMMBbl, JIMOO HE3HAYUTEIbHBIC HEJIOYEThl TPH HW3JI0KECHUU TEMBI
pedepara (Ha OCHOBE €ro IKCIEPTHOM OLEHKH, JTUOO0 OT3BIBA).

[TonHbIe OTBETHI Ha 00a 3a/IaHHBIX TEOPETUIECKUX BOMPOCA, HE3HAYUTEILHBIE
TPYAHOCTU B COIOCTABJIEHUU M aHAIM3€ CBEJIEHUIN M3 pa3IMYHBIX Pa3/IesioB
IporpaMMbl, JMOO HE3HAYUTENbHBIE HEAOYEThl MPH W3I0KEHUU TEMBI
pedepaTa (Ha OCHOBE €ro IKCIIEPTHOMN OIIEHKH, JIMOO OT3BIBA).

(v

3HAaHUHN

1 ypOBEHb

(v

MunumanpHbI

v

1 YPOBCHb 3HAaHUU

v

Huzku

3HAHUU

Cpennuii ypoBeHb

v

JlocraTounsbIit
YpOBEHb 3HAHUH
0

9 HcuepripiBaroimye OTBETHI Ha BCE 3a/laHHBIE BOMPOCHI, CBOOOTHOE BIIAJICHUE
MaTepuaIoM, UMEIOTCS HEJOYEThl MPU COMOCTABICHUU U aHAIU3E CBEICHUMA
U3 Pa3IMYHBIX Pa3leiiOB MPOTPaMMbI, JTHOO HE3HAYHTEIbHBIC HEJOUYETHI TPU
U3NIOKEHUU TeMbl pedepara (Ha OCHOBE €ro SKCIEPTHOW OIEHKH, OO
OT3bIBA).

10 | UcuepnbiBaromuye OTBETH HA BCE 33JaHHBIE BOIPOCH, CBOOOIHOE BIIAJICHHE
MaTepHajoM, TPAaMOTHBIE COMOCTABJICHUE M aHAJHN3 CBEACHUH M3 Pa3TUIHBIX
pa3enioB MporpaMMbl, YBEPEHHOE BIaJicHHE TeMol pedepara (Ha OCHOBE €ro
SKCTIEPTHOM OIICHKH, JIMOO OT3hIBA).

3HAHUU

Bricokuii ypoBeHb
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