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1. O6aacTn NPUMEHEHIIsE, LeJn I 32141 donaa OHEeHOHbIX CPEACTE

®oun ouenounslx cpeacts (POC) spuseTed HeoTLeMJIeMoll acThio paboueil NporpaMMbl
JAHUCIHATIIHHBL D‘IaTepna.rl()Be,neuue i TeXHOoJ0Irusd KOHCT[)}-’KHI[OH[IBIX MaTep!lﬂHOB H
[peAHA3HANeH T KOHTPOJIl 1 OLCHKH o0pazoBare/IbHBIX NOCTHIKEHUE 00yHaArOIIHXCS (B T.4. TIO

caMocTosiTe/bHO  padoTe  CTYACHTOB, Jaliee

CPC). OCBOMBIIMX MpOrpamMMy IaHHOH
AHCHUITTHHBL

Llensto (OHTA ONEHOYHBIX CPEACTB SBLICICA YCTAHOBICHHE COOTBETCIBHA ypoBHS
MO ArOTOBKH 00YUaloIHXC s TpeOOBaAHHIM dIoc BO 110 HAIIPABICHHIO
o rorosky/crienpanbHoct 21.03.01. «HedTterasosoe geso .

Pabouei MPOrpamMMOii JIACIUITTHHEI MarepuaaoBeienue H TEXHOJIOT 1S
KOHCTPY KIHOHHBIX MATEPHAIO0B MPEIYCMOTPEHO (hopMHUpOBAHHE CJICAYFOITHX KOMIICTCHLHI:

1.OIK-1 — Crioco0eH perarh 3a1a9H, OTHOCHIIHECS K npodeCcCHOHATBHON AeATeIbHOCTH,
HPUMEHSSA MCTO/IBI MOZIC/IHPOBANHS, MATEMATHHIECKOTO aHa/N3a, eCTeCTBEHHOHAYYHBIE H
001eHHKCHEPHBIE 3HAHMS. ! £
2.0lMK-4- CmocobeH MNPOBOJUTL H3MEPCHHA H HaOmoaenns, oOpadaTeiBaTe M HPEICTABILATH
DKCIepHMeH raJibHbIE JaHHBIC. i >

LT sy 4 B AR

2. Onncanne HoKasaTeacii H KpHTEpHEB ONeHHBAHMS romueTennuii, popMUpPYeMBIX B mponecce

OCBOCHHSI AHCIHILTHHBL (MOXYJI51)

Onucande MokasaTteneil W KpPUTEpHEB OLCHHBAHHA KoMreTenunil, QopMHpyeMbBIX B Mpolecce
OCBOSH s THCLUUIUTHHBL { MOAYIA ), H HCTIONb3YEMbIC OLEHOUHBIC CpeacTBa NPHUBEACHLL B tabnuue 1.



"BUHEHE IMHAYHMKHUIIIQO

U 219HRABHOHHIELIILIY “BEHIMBHE
0JOMIIRHLEWNOLEW ‘BHHRd0dHII 0N
[9IOLIW BEHIWHII

“HLJOHAINALEIT HOHIIRHOHDd(podi
M EOOUIIEIOHLO

‘hBI/RE QHHAIIIDJ "§-] UAIerd

LK gorrarrsed

NIGWaAdHIrOd LHOM SHHBRHOHDIWHE L]

¢

£ ‘nnneaorAdogo wonrderrHe1d
BH 90LHOWHADIIINIE XIGHONML
KUHDT2g0d 1T OITHIOIOHXAL LOBHE-
‘unrordon u

WIXO XIDIDORHMHAXAL EUHa0d 1001 errugedin
| CHUINMTHYIDHY XIIHhARHOHHIE10ALID
HWBHOMBE LI eIrd-

‘Hoordon M

WOXD XIMOOhHHXL KHHA0d 1001 vrruardil
‘HUIITHTIOUT XI9IHhARHOHHIELIALID
[THOMBE JIMHEOHIO AILRIOEArONIH 1OOWA-
‘gaxardan H

WOXD XIDIDARUHXIL suHaodLoon erugedin
CHUIMTHTIOHT XISHhARHOHHOE L1
ITHOMNRE JITHIOHIO 1OBHE-

‘BILATON
O10MOORHHEXOW-OHAOHMKHH  HUITTIHIIDHIY
HWRHOMPE HWITHEO0HI0 10017eIrd-
SKITATON
OJ0MIRHHEXOW-OHAOHMWKHH  HUITTHIIDHUT

[IHOMEBE QIMMHIOHDO 9LedOL9IrOIDH PUUE%;
SKITAT O OJ0MIIRHHEXIW-0HAIHIN HH
HUITIKATIOAY  IGHOMBE OIMHIOHOO LOBHE-

g nuHedorAdogo WwonLderHRLO BH
g0LHOWHADIIONE XI9901HL EHHATag0d 1
OIMLIOIFOHXAL LABHE - [-H-M110

‘noxardon 1 Waxd

XHIOOhHHXOL ¥kuHd0d.Loo1 errngedn
"HHITHTIDNY XITHhABHOHHOELIILId
IHOMEE JITHIOHIO

TLRAOLIUOTION LAWK T [0

SBIATOW 010M0OhHHRXIN-OHAIH HI
HHUICITHIIONT [9HOMBE JITHEOHD0
ALRLOLTUOIOH 1WA [ [-MI 1O

qisrgeroradu # 9a1egraregedgo
"BUHOIOIIQRH U KHHOJOWEH
q1UIrog0dII HOQOOI) $-MI10

"BHHEBHE A9 HADHO¥MHHIIIQO
H JI9HhEARHOHHIAIIIL)D
REUIRHE O I0MIIhHILBWNILEIW
‘BUNRI0dHIrOTONW 7oL
pyHaWHdI *HID0HIIILEIY
HoH4g1rreHouddddodn

M EJDJHIIEDOHLO “URBIBE
qrenrdd HOQO01Y) [-MI[()

gHHREHHaO HHdarndy

HHITHALALINOI
nowaAduwdod sunaxmLo0

RAdOIUMHTHH DHHBEOHIWHERH H IHOY

HHTTHAL2LNOM HOWaAdHdod

SHHRHOHOWHEH H r\CV_

[ BIHIOR |,

1O O BHB20930 d3n0dn g suHegodnndod XH g9011BLE WOHHELEMA O HHITHILIIWOM 1HILAd [ [T




DI HHET JI9HIIrRLHIWHAITIDNE
qrerraeLoradin 0 aresiieordgo
“KUHAIOIQEH H BHHIdOWEH
ouHa0da0d] | £ 1-6 I1eR |

[91reHdOIBN BALAINOIDH HLDOHYIDLEDY
HOMOTIFLREOTIIDIN-OHhARH
[ieidrAead daredaiegrdgo 1aorreIrd-
adoondn BAEAIrO1IoH “H100HIILEIT
HOMIYINA LBHO T IIU--OHRARH
[ieLgrAedd daiedrareoedgo LOOWA-
:auHegoIrAdogo

doHLderHR L) BALIIOIOH HIDOHIIIILEIY
HOMIFIrd LRHO T DIU--OHhARH
goreidriead mirogedoo MIoLOW LovHE-

adrovoasnodn

vH HnHesorAdogo woniderueio

BH HOLHIWHAIIONME XIT90LIHL
BHHITH0d I HINBHIOIOHXIL 129TRId
‘nudoredogurr

4 nuHegorAdooo wonrderuerd

irendaren

1 1dogudn “ounraorAdogo
201LLdRTHRID BASIIrOIIDH
TULOOHAIDLEIT HONIGId LRHOV I 0H
--OHhARH 19IRIdITASd
qrearregedoo LN -7 H-MI11O

DITHHERI dI9HIIrR LHIW Hclo11031¢




ve

XI99OIHL BUH2IT2g0d 11
OTH.IOIOHXAL IOBHE - [-H-MLIO

‘UM ALdOh M WOXD
L XHDIDORMHXQL BHHo0d 10010 prruaed i

"KHHEHE 219HdOHMKHHAIIQO

(13N ‘HALTHTIONT XIIHRARHOHHIELIDLDD H OI9HHABHOHHOE.LI2109
eLoged IFHONBE DIHI0HIO ‘BEHITBHE OJI0MOJhHLENILEN
(TN KBH ALBHOLAIOLOH Lo A T [-MIIO ‘BHHRFOdHIDITOW 19701
erooed
9 q1rod LHO BEHAWHAIT “HIO0HII LB
KEBH i
[ | arodimoy [N SBIATIOW HOHTIreHOHId(hodu
CoN BLOORC OCLLHO?
(£aN v1O9 ey 199]) OIOMIILUHEXIN-OHdOHMNHH M BOOUIIIEDOHLO “HhRIBE
I O
NN O = HHITTTATIOHIL ITHONRE JITHIOH0 aremad HIQO0I) [-NIIO
HOWREMN( - ‘caN 1991 133]) , : }
SN - GLRHOLIIONDN 1WA [ [-MIIO
L 9 S P ¢ i) 1
Co 7oN B oN K
BHITRLOJLLE EN N 1N
5 5 KHITRLODLLE HITELIALLY | HMIIRLODLLE
EEHhOLAMDNO , : !
. LI/ odo KBTHAND [, BRTIAMO [ | BRIIAMD |
BI'OIoH
OH BIOIOH [T-] BLOOIH ST-[ [ BYSEIH HHTTHDLDLNOM
B - =31 - o = ; ) -
ﬁ 0T-81 si-l S : HHITHA LA IWON HoWaAduwdod
01-9 nowaAduwdod guHa¥HI00T
— e e B JHHRHdOHOWHEH H :A..z
edOLRMHIHE QHHRHOHIWHEH H [TOM
HHIIELIILLIE ,
HOHhOIARIWodn HHHELIILLE XHIIAMIL HBL(,
HELE,

7 ¥NIHIQR |,

punm U suaedodnnwdod 1anerg,

XelTedle

XHIMIOIATDD B B21a81I172d10 dorenddien XiauaoandAdLOH0M BHIOIOHXIL H dHHITIFOUENdI LE Al SHHITLHIIOHT O HHTTHALAUWoN draorHegodnwdod

nunua U0 sunegodnwdod uere, 717




$¢

. 1 dIHIOL a1dTadd X19HhoHATIO0 1Md0duog BH 19139L()
puHoNIOd © BIIT OIOHh WOL 8  ‘IHHIIHIIONT  HHIEHOL OHHILIHIOHL Ol BHHAIgRL1oTadL ( “«OHRHILLO» BMHIIIO)
XIGHEOHOO  H9EKEO0WHRES  BHOOHOK  KOWHITIOIBRAQQ) | M KHHEHE  SMHWOLAHO  SHMIAK aHegodundoh #0 pmooEg
3 . HHIHDLIIINOM ; HEH L2 R :
= ! HHITHI LW 0N d1aHqareydoann g anagod g
- srmarenond»hodudmoy |
¢ CHHICQE ],

HMNEMH "HIE0EEQ "HIIHHAMTIGEON “HINOJ198 (HUITHALANWON HLdonHedoduwdodo

HoHdodA €M OJOHTO SHHIIMHIOHRIOA KOLOKIAE 4OrBHUILENW XITHHOHIIMAJLOHOM BEHIOIIOHXOL H oHHRIddoIreHda1E

sunegsodanwdod Xu XBHELE ©H HHITHI LAINOM nounegodundods wonaods nraresednoy "1z 7

BHHEAHHINO Iredm suHednno ‘sunvaodundod xn xenviec en nnnn

I [HAILTHIIOHT BHHO0920 WOLBIAIALD

2oy nvonnesodundods wonaods nrarecevol] ‘7'z

“ivodu yogoodAy —
‘eroged seaood i — oy

“HOLHAYALD eLOgEd BEHALDLEOLIOWED — ) )

(¢aN eroged
BEHA1Od IHOY

HOWREMN(, _ + "N 199],)

(TN
vioged
EeH
qrrod oy
o

1557 )

(1an
eroged
KBH
qrrod Loy
AN
o )

[irendoren

1 19dogudn “aurreaor{dogo
Q0HLARITHRID BALIrOOH
"HLOOHILALEDN HOMITILD IR0
--OHhARH I912191rAad
TRHUIIIRORAOO LN 5-T - M)

“arorodenodn
en v nudoredoger g unredor<dogo
wonrderuerd ea gorHonHdon¢

DIMHHBY AITHILIBLIHIWHAAIIME
argraeoradi v arearieordoo
TBUHITOICQRH 1 BHHadoWe 1

qiurogodi HOQOIO) H-MI[(y




hBI'BE /._ﬂ_:n_r.z:C:uuua_Z.um—._ suHamad Ky

OHa0dA AWOWHTIOXQODH OHAFBWHHHIN HHITIOIAG1D154 100D

“HWEMI99BH H HIWEHHIWA WKMo hH Ledu

gunarerd  auagodd pEaoseg  neaodudionowarod||

THMQHITIO DITHHH LM AD ITHDMATION

LAlgurouan  gaoraddy NiaHhonano [kooduoa el 19128 L)

-ongodA wogoseo eH

rreddaten OJOHIOHIO HWEHHBHE 12217elrd mu:::_ﬁ_n_rncﬁv

JONI99BH W HHHOWA HUHAHOWHAL & “Riod10

ATOX Ol HMOQUITIO  190AdI19H  IFHRHHHATIY  19WHIDALIOY [

"THNEMIF99eH H HWEHHAWA HIWHMOdhH Ledi
gunorerd aHododA wrannarmagon  Hegodud ronowarody |
DrHloneda

QEuron  4101add  XaHhoHO  [ooduod  vH O 1912491L()

SDHUULIHIIDHI ol BUHALrdeLdTadu

HITH0£RQ nedgodudiononarodu EIWHITIOIZhAQ()
“BUHAHRALOA
XH BUTT  HWEHHEHE  HWIIWHITONQOQH  1dRIelQo

OH “D19910 g HIDOHhOLAH LIBNOIALON EIHHITOIRhAQ()
TIOLIO BHHI0E20 OI2MHIHAIRT
BT WOWHTOXO0IH “dWI900 € IMHHITLHTIONT Blrerndatew

OJOHIOHDO BHHEHE auMdIahuIadoar 1oexedio 124d1()

HUTTHDLALINON BHHD0U0 9aHag0d A

wannamagon  vedodudiononwarodn

KIWHITIOIRLhAQ()
MAOHMO 9QAdIOH JTHRHHNTD

FINHLIATIOY/  "OHHIIHIIDHTT HOWIRhAEH Ol dOMI94RH
H HHHIWA HARIEDOOAI HINFTHAIAIMRRHEDH D “OHKHLITEH
el e oerendaiew anHeHe 20HUOU Lowked1lo 1ad1()
BHLEHOU 219HE0H0 awdod) nononeal g iuadyoed
Hoanaradndn

“BLDMLO SHHEDHLIO QC__CCP:\::

OHhOIRLOOT OHRE ‘BdOdIOg JHHRWHHOLL OHDKOITLH

g41oradd NHhoHaTo KHHERIRE/1900d1I0g BH XRIDEI0 ¢

“dngodA wonnarmagon e iauegodunwdodin ( “«omodox» ByHATIO )
M BHHEHE  DI9HWA1OMO  wWouan g gquegoduwdod )y | annrumnonr on guwaraeraradin W BHHEHE HITHHDITIH0] |
T  HHIHALAUWON EHHA0EI0 | . - : -
quagodA nuxodag negodudionowarodu  owHmomRL KOO
1920dH0g AIHADLHHIOLOT HHITHOLILINOY BHHO080 9H390d A
eH 1910400 1gHR]Y CoHtowedd  CoHarrenonadapodu | uuyooas neaodudiononwarrodu EIWHITIOIEhAQ()
‘onrou ornadyord varorads oronnonano suHeres/ei0diod 190duog
aunmrdarod umoiearudanon IHAALEOLIOWED | JTHAUILHHIONOY  BH 19124910  ddrAHdogaced  19ue]f
arorado XITHhOHTO 19o0duog en 19.094.L() d1anda
HHITHI IO
HHITHILINWON ddHareddoans g amogod £

srgHaIreHondGoduomoy

( “«oHqraIHdod 1ardorAn B3HITI0)

HI990ERC]




swinediodu wanooed wonadyHON N uegodiiiere v MHIHIOUOY

STHHLITUHATIONATY

HAHAWEH 91190 1AION HHTTHALAHWON  HidoHHegodnndod? HoHgOdA MIrdIRERNO] |

4OMI9RH H HHHOWA

itohiiyedin aUg1LAd L0 T ITHHILHTIOHUT prrendale HUBBHE XHMOhH12A0IL JUILILAILO JOHITOL 1aAdudiononaly

HHTTHALILIIWON EMHD0420 aHdg0dA

(*«OnaraLndod Largor LaH» BIHATIO )

HHMEN] |

HHITHI LYW OM

arnarenonddadodudmo(y

HHNHA LI HWON dtanareddognn

amddod g




2.2.2. Onucanne mKaJa oueHHBANH

B ®I'BOY BO «JII TV» gHeapeHa MOAYILHO-PEHTHHIOBAA CHCTEMA OLEHKH YUeDHOI AesTeIbHOCTH
CTYAEHTOB. B COOTBETCTBHH € TOH CHCTEMOI npHMeHsioTea naThdaibHas, ApaauatHéanbHas W ctodanbHas

LIK&b! 3HAHHH, YMEHHH, HABLIKOB.

| Hlkaae! onennganus

nsarubanbras

apaauarubannias

-

cTooaibHasd

KI)HTL‘])HII OHCHHBAHHSA

«Ornruio» - 5 Gannoe

«OT1nuuno» - 18-20

«O1anuno» - 85 — 100

[lokasbiBaeT BbICOKHIT YpOBEHL CPOPMHPOBAHHOCTH KOMITETEHLMI, T.€.:

—  NPOAEMOHCTpUpYeT ryboKoe M NPOUHOE YCBOCHHE MaTepHaa, |

=5 HCHCPIIbIBAIOLWE, HYCTKO, MNOCIACI0BATCIbHO, rpamMoTHO H JIOTHYCCKH
CTPOMHO M3/1araeT TEOPETHUECKHUI MaTepHal;

—  npaBuAbHO OPMHUPYET ONpeIeseHus;

2 z —  JEMOHCTPUPYET YMEHHSl CaMOCTOATENbHOH paboThl ¢ HOPMATHBHO-
= 3 MPABOBOH JIHTEPATVPOI; ‘
i e —  YMEET JeaaTh BbIBOABI 10 M31araeMoMy MaTepHaly.
- ‘ | [lokaseiBaeT 10CTATOUHBIH YPOBEHbL CPOPMHUPOBAHHOCTH KOMIETEHLH, T.€.:
£ 3
é | 0 —  JEeMOHCTPUPYET AOCTATOMHO [OJHOE 3HAHME MarepHala, OCHOBHbIX
- 0 = TEOPETHUECKHX [TOI0MKEHHI;
- 4 2 \ — J0OCTAaTOYHO  MOCACIOBATE/IbHO, I'PAMOTHO JOTHYECKH  CTPOHHO |
\I g "::" 2 ‘ n3jaaract Mmarcpmuani: .
g | 2 £ z 2 —  JeMOHCTPHPYET YMEHHA OPHEHTHPOBATLCA B HOPMaNLHOMH THTepaType:
> | 2 3 2 3 | - yMeeT Jedath A0CTaTouHO 000CHOBAHHBIC BbIBOALI 110 H3/laragMoMy
¥ ¥ 0 sl MATEPHATY. J
% = . [TokaseiBaeT noporoewlii ypoeeHs ¢(hOPMHPOBAHHOCTH KOMMETEHLIHIL. T.e.: i
£ E = !
g % = 5 - —~  JIeMOHCTpHUpYeT 00ll1ee 3HAHHE H3YUaeMOro MaTepHaa; |
c £E ¢ E 2 | —  HCMLITBIBAET  Cepbe3Hble  3aTpyAHEHHs  MpH  OTBeTax  HAa
é— é— \i:; é- \g I JAONMOJTHHTCJIbHBIC BOTIPOCLIL
| g é ‘ ; :‘r 52 ~  3HAET OCHOBHYIO PEKOMEHIYEMYIO JTHTEPaTypy: )
858 : — yMeeT CTPOWTh OTBET B COOTBETCTBHUM CO CTPYKTVPOH H31araemoro |
el -5 ol Marepuaa.
¥ ' a4 | ¥ 1
& A - CraBuTcsl B Cilyyae:
5 ‘;_;' :;J' i == HC3HaHMs '1}1{1LIII'TC_”II)I'I£W£‘] HacTH NporpaMmMHoOro MﬂTCpHiL—lﬂ:
E = = ‘ —  He BAAJeHHs NOHATHHHBIM annapaTtoM 1MCUWTITHHBI |
g [ =] = g = —  JIOMYLUEHHS CYLIECTBEHHLIX OWMGOK [PH  H3I0KEHHH  y4yeOHOro |
8 .| & § T mMaTepHana;
;f' g| 2 2 = & —  HEYMEHME CTPOWTbL OTBET B COOTBETCTBHM CO CTPYKTYPOH H3naraemoro |
| 2 k| ' 2 = ; % BOMpoCa;
o ol | - — — — = Ile}‘“c‘lll[e AeaTh BLIBOALI 11O H31aracMomy Ma'[‘ep“ﬁﬂ}‘.
= 1 < 1 = 1




3. Tunonble KOHTPOABLHBIE 32/1AHMSL, HHBIE MATEPHAIBI H METOTHUECKHE
PEKOMEH/IALINH, HEOOX0AHMBIE /17151 OUCHKH ¢OPMHPOBAHHOCTH KOMITETEH il
B npouecce ocgoenus OIOII

3.1. 3aanus 0 BOHPOCHI 175 BXOAHOTO KOHTPO.15I

OT KaknX NapaMeTpoB 3aBUCHT VAEILHOE COMPOTHBICHHE METAATOR?
Kax BauseT 111Ha npoBoAHHKa Ha CONpOTHBAEHHE?
Knaccudukaiins marepnanos no s1ekTpuuecknm ceoiicTpam.
K.’]ZlL‘CI1l1)Hl\'CllJ,HH MaTepHaIos 1o THITY CBA3H
Kaxne matepuasibt otHOCSTCH K AMa1eKTpHKAM?
OCHOBHbIE NnapamMeTpbl NPOBOJIHUKOBLIX MATEPHAIOB.
YaensHoe conpoTHBIEHHE TPOBOAHMKOBBIX MATEPHAIOB.
Temneparypubiii KOIpPHLUHEHT yaeALHOrO CONPOTHBICHHE METAIIOR
Kakue snemeHTsl 067121a10T MATHHTHBIMI CBOHCTBAMMU.

. Kakue tunel xumnueckoii crazu Bei sHaere.

. OcHOBHbIE CBOMCTBA METAIOR.

. Kakue metanibl otHOCSTC K MOAYNPOBOAHHKAM.

= L o —
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Bonpock! Texkymero KoHTpoas 3uanuii cTy1eHTOB

Kourpoasuas padora Nel
Kakuve pasHoBMAHOCTW TBEPAbIX TEA, PA3NMYAIOLLMECH MO CBONCTBAM, BbIBatOT?
HTO HA3bIBAGTCA KPWUCTANANYECKOW PELWETKOM ?
Kpuctannorpaduueckme nHaeKChI.
MPOCTbIE U CAOMKHBIE KpUCTANNOTPadUUecKue peLleTki.
KoopauHaLMOHHOE YMCNO U KOIDDULMEHT YNAKOBKM.
Knaccudurayma matepranos no cBONCTBaM.
Knaccndukauma matepuanos NCXOAA U3 30HHOM TEOPUMN.
Knaccupukauma maTepuanas no TMNy CBA3MN.
. ®a30BbIW COCTaB CNNABOB.
10.Teepable pacTeopsl.
11.fledekTbl B KpUCTaNNax.
12.¥npyras v nnactuyeckans gedbopmaumu.
13.JedopmayoHHble CBONCTBA KPUCTANNMUYECKUX U MOUKPUCTANNUYECKUX Tes.
14 . AMCNOKAUMOHHLIN MEXaHU3M NNACTUYECKOro TEYEHUA KPUCTA/N0B.
15.TeopeTuyeckan NpoYHOCTL TBEPALIX TEN. Haknen.

© O NOU A wN e

16.Bo3BpaT ¥ peEKPUCTANNUIALNA.

17.3nekTpuueckmne CBOMCTBA METANTMYECKUX CNNABOB,

18.0CHOBHbIE 3NEMEHTbI NpeccPopmbl.

19.0cHOaHble BMAbl NPeccoBaHKA AeTanen NpUMeHAEMbIX B NPOMbILINEHHOCTH.

Konrpoanuas padora Ne2
1.3HaueHue guarpamm COCTOAHMA ANA ONpeaeNeHns CBOIMCTB MaTepuanos.
2.BAnaHMe XMMUYECKOro COCTaBa Ha PAaBHOBECHYIO CTPYKTYPY CNaagos. MeToabl  NOCTPOEHMWA
Anarpamm CoCTtoaHuA.
3.AMarpaMma COCTORHWA CNNABOB, KOMMOHEHTbI KOTOPbIX NOHOCTLIO  PACTBOPUMBI B 3UAKOM W

TBEPAOM COCTOAHWN,
4. luarpamma COCTOAHWUA CMAABOB, KOMMNOHEHTbI KOTOPbLIX OFPaHUUYEHHO PACTBOPUMbI B TBEPAOM

COCTORHMK N 0BPA3YIOT IBTEKTUKY.
S.learpamma COCTOAHMA CNNABOB, KOMMNOHEHTHI KOTOPBIX OFPaHUYEHO, PpaCTBOPUMBI B TBEPAOM
COCTOAHMMU M 0OPA3YHOT NEPUTEKTUKY.
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6.[narpamma coCTOAHUA KENE30YTNEPOANCTLIX CNNABOB.

7.MpespallieHue B CNAABaX CUCTEMbI ¥ENE30-LLEMEHTUT.

8. TepmnyeckanobpaboTka MeTannoe U CNNaBos.

9.Xumnko-Tepmuyeckan o6paboTka MeTannos U CNAasos.

10.Kakoe 3HaueHne UMEIOT KOHCTPYKLUMOHHbIe mMmaTepuans?

11.Knaccudurauma ctaneil ux mapkuposka.

12.Knaccudmrauma vyryHOB M MX MapKMpoBKa.

13.06nacT1 NpUMEHEHUA NErMPOBAHHbIX CNIABOB.

14.06nacTv MPUMEHEHNA NerUPOBAHHBIX HaPOMPOUHBIX 1 NPYAWHUCTbIX CNAGBOB C TOYKW 3PEHUA
IKOHOMUKM,

15.0CHOBHbIE 3N1EMEHTBI IMTHUKOBOW CUCTEMbI npecchopmel.

16.Mepeyncnunte 0CHOBHbIE TEXHONOTMYECKIUE TpeBOBAHMA K KOHCTPYKUKMK deTanen M3 nnacTmacc.

17.Mepeuncante ocHoBHble 0coBeHHOCTU npouecca rubku.

18.0npesexune paamepoB pasBepTkU ANA AeTaned, Nonyvaembix rMBKoON.

19.0cHoBHEbIE CuNbI, geCTBYOWME B NpOLecce rMbKK aeTaneil.

20.0cHoBHbIE NpaBuna Heobxoaumble 418 COBNOAEHUA NPU TBKKU AeTaneil 13 NUCTOBOMO matepuana,
TpyO U T.4.

Konrpoibuas padora Ne3
1L.ANOMUHMI 1 ero cnnagsbl.
2.Menb v ero cnnassbl.
3.Tyronnaskue meTansi.
4.MeTannbl 1 CNnasbl CNeuuanu3MpoBaHHOro HasHayeHus.
5.Knaccudukauma npunoes.
6.Cnocobbl nanku.
7.06ume ceBeaeHMA N0 NPOU3BOACTBY MaTEPHUanos.
8. Mpoun3BoACTBO YyryHa .
9.Mpou3soacTBO cTanu.
10.Mpon32B0OACTBO LBETHLIX METaN/0B.
11.MpombINEHHBIK METOABI NONYYEHWA U CBOWUCTBA METAN/IMYECKMX MNOPOLLIKOB.
12.®opMUPOBAHUA METANNIUMYECKMX NOPOLIKOB.
13.CnekaHue nonyYeHHbIX NOPOLKOBLIX GOPMOBOK.
14.06nacT NpUMEHEHUA U34eNHi U3 METANIMYECKUX NOPOLLKOB.
15.Komno3zaunoHHble maTepuansi.
16. CocTtae v CTpOEHKME KOMNO3UTA.
17.0ueHKa maTpuLbl U YNIPOYHUTENA B GOPMUPOBAHWMK CBOUCTB KOMMNO3UTA.
18.0CHOBHbLIE BUALI KOMNOIULMOHHLIX MAaTEPUANOE.
19.Komno3nuMoHHbIE NOPOLWKOBLIE MAaCTMACChl.
20.3nekTpodusmueckme metoasl obpaboTiu.
21.9neKkTpoxummndeckne metoabl 0bpaboTku.
22.¥YNnbTpa3ByKoBble nyyYeBble meToabl 06paboTKu,
23.470 Ha3kLIBAETCA MCTOBOM WTAMNOBKOM ?
24.11pn Kaknx yCNOBUAX NPUMEHABTCA WTAMNOBKa geTanen?
25.M3KkaknxmaTepuanos BO3MOKHO NONyYeHWe geTanen WramnoBKkou?

B()ll[)(}t‘bl I MPOBEPKH YVPOBHA OCTATOYHBIX SHAHUI

I, Kakue pasHOBHIHOCTH TBEPIBIN Te1 CYLLECTBYIOT B pHpo.Le”
2. Kakumu croiicTRaMu 001a1a10T KpUCTALTIHUeCKHe BellecTRa?
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Kak BamseT THI CBA3H HA CTPYKTYPY M CBOIiCTBA KpHcTaios?
Kakoe 3HaueHHe UMeeT CrJIaB B TeXHHUKE”

N

OcHoBHbIe 001aCTH NPUMEHEHUSA MPOBOTHHKOBBIX MATEPHATIOR,
Kpucranauszauns. OGnactu npuMeHeHHA MOHOKPHCTAIOB,

Kakoe 3HaueHne nyeeT KOHCTPYKUHOHHbBIE MaTEPHaThI?

OcHogHble cBoiicTBa 1 001aCTH MPUMEHEHHA MOTYPOBOJIHHKOBBIX MATEPHATIOB.
. MeTanabl 1 cniabl pa3sIuaHOro Ha3HAYEHUS .

© %W

0. OcroBHbIe CBOACTRA M 001ACTH MPUMEHEHHS AHAIEKTPUUECKUX MATEPHATOR.
I 1.Da30Bblii cocTas CriaBos.
12./ledhopmannonHbie CBOHCTBA KPUCTALTHUYECKHX H MOJIHKPHCTATTHYECKHX TEJl,

13.Biusnue XMMHYECKOr0 COCTABA HA PABHOBECHYIO CTPYKTYPY ¢MAaBoB. MeTobl NOCTPOEHHs
JHATPAMM COCTOSTHHS,

14.Jlnarpavsa cocToaHug Hene30yrIepoaHCTbIX CIIAROE.
15.IpeBpatiieHns B crjiaBax CHCTEMbI FKEIE30 — LIEMEHT.

3.2, OueHounbIe CPEACTBA H KPUTEPHH chOPMHPOBAHHOCTH KOMIIETCHIIHIT
Tecr Nel no kontpoannoii paGore Nel
* Bpema Beinonuenuns 45 smun,
* Kosmmuecrso sonipocos 30
* @opma paboThl — CAMOCTOATENbHAA, HHAHBHILY A/TbHAS.
Coaepranne Tecta
1. MeTanaoBe1enne — 970 HayKka H3yualomas:
. CrpoeHue MeTanaoB M cniaBos
. CTpoeHue v CBOHCTBA METaNI0B

. CTpoeHue, cBOMHCTBA, cOCTAB
. COCTE]B H CTPOG’HHC MCTALTOB M CI1aBOB

= Lo o —

2. K xakomy THIY KPHCTALIHYECKON CTPYKTYPLI OTHOCHTCS NpHBEICHHASI HA PHCYHKE
IEMEHTapHas s4Yeiika KPHCTANIHYeCKOH pewreTku?

. OLIK
2. I
3 WSE

3. K kakomy THIY RPHCTALIHYCCKOI CTPYRTYPbI OTHOCHTCS NPHBEICHHAs YIeMeHTapuas sueika
KpHeTa L IHYecKoii pemerkn?

(U]



. OLK
2. TLK
3. Ty

4. Kak naspisaion METALIBI ¢ TeMIepart _\'[]Uﬁ INTABJICHHSI HHAKRE TeMnepaTypsl IJaaB/JaeHHs wwesiesza?

1. Jlerkonnaskme
2. PeakozemenvHble
3. baaroposaHsivu
4. Jlerkmnmu

5. Kak nasbisaercsi 1edekt KpHeTALINUECKOIl pemeTki, n300pamkenupiii na pucynke?

?

1. Jlncinokaums

2. llopa

3. Bakancusa

4. Meskyse/bHbli aTom

6. Kakoro poaa 1edert kpueTainueckoil pemerku npeieTasien ua pucynke?

[1pumecHblii aTtom BHeApeHHs
[TpunsmecHblit atom 3ameLnenus
Mesky3enphblii aTom

4. BakaHcug

L2 1D —

7. Kakyiwo rpyvnny  1eeRTOB  HPEICTABIMIOT  HCRAKCHHS KPHCTALIHYMECKOH  pelneTkH,
H3odpakeHubie Ha pucynke?

)
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. Toueunsie
. Junerusie
. HosepxHocThble
4. Ob6bemHble

I
-
o
3

8. Croawko cymecTsyer THMOB KPHCTALIHYCCKUX CHCTeM (CHHTOHMIT)?

Bocemp.

l.
2. Cewmb.
3
3,

Hecars.

9. Croabko atomos o6pasyior FIEMCHTAPHYI0 KPHCTALIHYCCRYI0 PEIIETRY NPOCTol KyOHYecKoi

hopmb1?

1. Oaun,

2. Tlgri

3. Bocewms.

4. TlaTHaguars.

10. Croabko aroMoB HeobXoamvo Ha obdpazosanne 0GbLEMHOLENTPHPOBAHHOI KyOHUYecKoi

(O.ILK.) pemmerkn?

1. Hecarts.
2. Cemb.
3. Iea.
4. Yernipe,

11. CroABKO a10MOB HEODX0AMMO 1151 05PAZOBANNA TPAHEHENTPHPOBAHHOI] rkyonueckoii (I'.1LK.)
pemrerku?

I. Herbipe.
2. Bocems.
3. Onun,

4. Jlepats.
12. Yemy paBHo KOOPAMHALHOHHOE YHCA0 NPOCTOi KYOHUECKOi pemerkn?

1. Llectw.
2. OnHomy.
3. JlesaTH.
13. Yemy paBHo KOOPANHAUHOHHOC 4HeA0 00beMHONEHTpHpoBamnoii Kkyomueckoii (O.ILK.)

pemierkn?

1. IOsym.
2. llecrtwn.
3. BocbMmHu.

14. Hemy paBHO KOOPAHHAUNONIOE YHCT0 TPAHEUEHTPHPOBAHHON KyOHUecKoii (r.11.K.) pemerku?

[. Bocbmu,
2. Tpem.
3.

3. Jlsenanuarth.

J
(')



I5. Hemy pasna maorunocrs ynakoskn atomon 8 O.1LK. pemerxke?

0,55,
0,20,
0.68.
16. YUemy pasua naordocrs ynakoBkn atomos B IILK. pemerke?

ad B —

1. 0.68.
2. 0,74
3. 03

17. Karoii u3 nnsKenepeunc1enunix HecoBepIICHCTR KPHCTALIHYECKOH CTPYRTYPBI OTHOCHTCSl K
TOYeYHbIM JederTam?

Hucnoxaumu.

['panuuw zepen.

BakaHcuu,

4. Hu 011H 13 nepeyncieHHbIx.

S

18. Xumnueckue 21eMentni, 06.1aJ2101He M0J0KITEIbHBIM reMICpaTypHbiM KOYpuunentom
INERTPOCOLPOTHBICHH S, HA3LIBAIOTCS
1. MeTannamu
2. HeMeTal1aMH
3. OKMCIHTE/ISIMH
19. SIBaenne 3aBucHMocTn ¢BoiicTB KpHetasia or HANPABICHHS, BOZHHKAKLIEE B pe3y/brare
YHOPSAA0UEHHOTO PACHOJI0RCHISE ATOMOB (HOHORB) B IPOCTPAHCTRE
1. IMHCCHS
NOIUMOPQH3M
AHM3OTPOMHS
20. HepasuoMepHocTs CBOMCTB KPHCTALIA B PALTHYHBIX KPHCTALION padiiecKkiy HANPABJICHHSAX
HAZLIBAIOT
. nukeaumefi
2. aHu3oTponuei
2y

L b

TEKCTY PO
21. JInneiinptii qedert eTpocuns KPHETALINYECKOIl peme Tk
1. amciokatms
2. BaKawHcHs
3. rpaHHua 3epHa
22. loBepXHOCTHBII ePeRT CTPOCHHSI KPHCTANIHUECKOI peieTki
I. awcnokaums
2. BaKaHcHs
3. rpaHuia 3epHa
23. Paccrosumst (a, B, €) MEKIY HEHTPAMH O.IGKAHIINX ATOMOB B HJeMenTaphoii sideiike
HA3BIBAIOT
1 . MIOTHOCTAMH YHNaKOBKH
2. NepHOIaAMH peLeTIH
3. RKOOPAHHAUHOHHBIMH YHCTIAMH
24. Tlpu 10BBINIEHITN TEMIEPATYPLI KONIEHTPALHS BARAHCHI
|. BO3pacTaer
VObIBAET
OCTaeTes NoCTOAHHOM

(TS I 8

25. JledreRT RPHCTAIIHYCCRON PEMIETKI, NPEACTABISIHIOMNI coB0il Kpaii Jumineii moayiiockocTn
. Bakamcus
2. aucaokatius

3. rpanuua Gaoka

26. CBoIICTBO METALTHYECKIX RPHCTALIOR CYIIECTBEHNO 3ABUCSIIICE OT MJIOTHOCTH HCI0KAII
|. 31EKTPOCONPOTHBICHHE
2. NpOYHOCTh
3. anu3oTponus

L)
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27. Yro 03Hauaer Juuns «CoITnIves» na Anarpamyie pasoBOro paBHOBECHS ABOIHBIX ciaBos?

{ L
L+

B, Y~

I Jluemio koHua kpueTaansaunu

2. JInimio Havana kpueTanM3anmm

3. Jlunus annotponuueckoro npespatictms
4.

JIMHUIO IBTEKTHUECKOIO NpeBpalieHms
28. Kakmne sKe1e30y1/1epoicThic CILIABBI HA3BIBAIOTCS CTAANMH?

1. Conepkanue yraepona Goaee 0.8 %

2. Conepwanue yriepoaa Gonee 4,8%

3. Conepkanne vraeposa He 6oaee 2.14%
4. Coaepaxanue yraepona Gonee 0,002%

29. Vkazkure BUA TepMuueckuii odpadorim.

5‘0’

. 3akanka
2. Orxkur
3. Ornyck

4. Hopmanwnsaums

~ T , e 2
30. Yo O3HAYMACT JHHHS «VTHRBHIAYC» HA 1HAI DaMMe (1)1130!3()]“0 paBHOBeCHSI IBOHHLIX CIIVIABOB .

B %+

JIMHKUIO KoHLA KpUeTas IM3aLnK
JIMHHIO Havana KpUCTALIH3ALHH

_‘r]llli'ii'fl MAFHHTHOIO HPL‘HPHI_I_I.L‘IIII';]
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4. Jlunuo IBTCKTOUIAHOIO NMpeBpaLleHuHs

Tab.amua npaBibLHLIX 0TBETOB

Ne ponpoca

No nipaBuiabHOTO OTBETA

I 3 .
2. | | 1
|
3. ' 2
4, ‘ 3
- | |
s. | 3 |
6. |
| |
7. ' 2
\
| ] 2
I ——F
0. | 1
|
10. | 2
| 1. 5 4
| |
I 12 5}
13. ! 3
|
i —
14. | 3
B | 3
| 16. | 2 ;
|
17 |' 3
8. ' |
19, 3 ‘
20. ‘ 2
|
21 [ 1
s‘ 37 ‘ 3
il ! 2
24 ' 2 J
25 I
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Teer Ne2 no kontpo.annoii padore No2
31. Kakne seae30yraepoancrblie CIiaBbl HASBIBAKTCS ayryHavin?

Conepaxatume yraepoaa Gonee 0.8%
Coneprkautie yraepona Gonee 0,02%
Coaepskatine yriepona or 2.14 1o 4.13%
Cozaepwkalune yraeposa Gomnee 4.13%

L.
-
o
3
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32. Kak maznisaercst crpyrtypa npercrapasioman coboii nepechimennplii 1BepALIE  pacTBop
yriaepojaa B o - xejese?

I. MapteHcur
2. lemeHTut
3. Deppur
4. Aycrenut
33. K kakoii rpynne Meranjios npunaiieRnT Keae30  ero cniapb?

1. K Tyronnaskum

2. Kuepreim

3. K auamarnerukam

4. K mertannam ¢ blcokoii YACALHOH NAOTHOCTHIO

34. Kakoro poaa 1eert KpHCTALINICCKOT CTPYRTY PBI NpeacTaB/ien Ha pucynxe?

[TpumecHslii atom BHEAPEHMS

Meky3enbHLIN aTOM

[pusecHbIi aToMm 3amerieHns

. Bakancus

35. Kakoii u3 nepeuncienubix nuae METALIOB MOKET CYIIECTBOBATL B PA3IHYHBIX 10 IHMOP(HBIX

= Lo I —

moaHpurauusx?

. Menb

2. Marnui

3. Kenez

Xpowm

36. UTo Ha3LIBACTCS «aVeTEHHTOM»?

a L



I. Teepabiii pacTBOp yriepona B o- jKeaese.

2. Tpepaviii pacTRop yriepoja B y- skenese

3. MexaHuueckas cMech (peppuTa ¢ LeMEHTHTOM

4. XHUMHUECKOe COeIHHEHHE JKeTe3a ¢ YITIepoaoM
37. Vraskure Bua repmudeckuii odpadorkm.

EO

7] " |
Le10g DRI

Bakanka
Orcni
OTnyck
4. Hopmanuzaums
38. Kak HA3LIBAT METANIBI ¢ TeMICPATYPOH IMAABJACHHS HH/KE TeMIepaTypbl MIaB/IeHus
sReseza’?

Ll Y e

Jlerkonnapkue
PenkoszemelbHble

Ll D —

baaropoambiv
4. Jlerkumn
39. Kak naszbiBaetcest AepeRT RPHCTALIHUECKOH PENICTKH, H300pazKeHHbIH HA pHCYHKe?

+—o

. Jucnokaums

2. Tlopa

3. Bakxaucus

4. MesyzenbHbli aTom

40. YUto naspiBacres «peppurom»?

. TBepaklil pacTBOp YIAepoia b - JKejlese
. TBepabiii pacTBOp Yriaepoaa B y-iKke1ese
XHMHYCCKOE COCAMHEHHE JKeIe3a ¢ Yriepoaom
4. Mexanuueckan cmech ayCTEHHTA ¢ LEMCHTHTOM
41. Kak uaspipaercss o0padoTKa, COCTOSIIAS B HACKIIEHHH NOBEPXHOCTH CTAIH Aa30TOM N
VIJIepoaI0oM B razoBoii cpeie?

I
~
=
J

1. Llnanupopanue

2. VavuuwieHue

3. Moauduurpopanue
4. HutpouemeHTaums

42. Kakoii 13 npuBeICHIBLIX HHKE METILLIOB (CILIABOB) OTHOCHTCS K UepHbIM?

[. JlaTyHb

2. Koppo3HOHHO-CTOHKas CTab

(¥
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3. babourbl
4. My paatomuHb
43. Kakoro poaa aeert kpucTainueckoii PCUIETRH NMPEACTAB/IeH HA PHCYHKe?

[MpustecHsiii atom erepenisa
[pusiecnbiii arom sametuenmns
Mesky3eibHbIi aTon

P LY P —

. Bakancua
44. Kark mnaswisacress sipacmme YOPOUHCHHA MaTepHada noJd  JAelcTBHEM IJIACTHYCCKOI
Jedopmanmn?

TercTypa

YayuueHue
3. Hakaen (aedopmatmonnoe y MPOUHEHHE )
4. TMonuronusaums

45. Yro naspisaerest «Llementurom»?

S

Mexannyeckas cMech (heppuTa ¢ LEMEHTHTOM
XII\]HHL‘CI\'OC COCAHMHEHHE KeJle3a ¢ Y Jepoaom
MexaHuyeckas cMech ayCTEHHTA ¢ LIeMEHTHTOM
4. Teepasiii pacteop yraepona B a- wenese
46. Kar naspisaeres xumiko-repyuntueckas o6paGorka, cocrosiuas 5 HAChIIEHH I NOBEPXHOCTH

ed D —

cTanu aawmunuem?

1. Llementauns

2. Hopmanusaums

3. Yavauienue

AllMTHpoBanme

47. Kar nasplBacrest XHMHKO-TEMHUYECKA 00pabOTKA, COCTOSIIAS B HACLINICH M MOBepXIocTH

‘L_‘ -

cTaqiu yraepoaom?

I. llemeHTaums
2. Hopmanuzaums
3. Yavuwenne
4. [lnanuposanme

48. Koraa odpasyerest MeXaHIUecKasi CMeCh, COCTOSIIIAS 13 3ePen YHCThIX MeTAT105?

I. Ecan B npouccee KpHeTa/llt3aluHHy CHJa B3aUMOICHCTBHS MCIKAY OJHOPOIHBIMHA aTOMaMH
oKaxkerTcest DOkl CHILI B3aUMOIRHCTRHS MEMKIY PA3ZHOPOAHBIMH ATOMAMM.

2. Ecou onHo w3 BXOAALLMN B COCTAB CIllaBa BELUECTB COXPAHACT MNPHCYLUYIO €My
KPHCTAATHYCCKY K PCLICTKY., d BTOPOE BEILECTBO. YTPATHE CROE KPUCTALIHYECKOE CTPOCHHE, B
BHJIC OTCTbHBIX aTOMOB pacnpeaenaercs B KpHCTaJIMYecKoH pPeLlIeTKE Mepporo.

3. Ecan  coeanuenue umeer Cpoio KPHCTATHYCCKY O PCLUCTKY., OT/JAHYHYIO  OT  pPELUETOK

3EMEHTOB, 00PA30BABIUMX €10 M CBOHCTBA COCAMHEHHA 3aMETHO OTJMYAIOTCH OT CBOHCTE
HCXO/IHBIX 3IEMEHTOR.
49. Jlaubr Bapuantel sanucn npapmiaa Qas (Gaxoma I'mdbea). Yikasars kakoii 3 BAPDHAHTOR
OTPAKACT BJHSIHHC HA CHCTEMY OAHOBPEMEHHO TEMIEPATYPLI H 1ABICHHH,
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=K-D+2
C=K-®+1,
C=K-®.

4. Bcee nepeuncictnbie,

L O B

50. l—!pll HIMCHEHHH XHMHYECKOI0 CoCTaBa TBepPIOCTL H )

JCRTPONPOBOJIHOCTL CILIABA «OT0BO-
HHHK», B COOTBETCTBHN ¢ npapu.iamu l‘\\ PHaKOBa, oyvavr HIMEHSITLCH, ..
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I. ekaukooGpasHo (3aBUCHMOCTD CBOMCTB OT cocTABA HMCET CHHIYIAPHYIO TOUKY )
2. 10 JIHHEHHOM) 3AKOHY

3. MO KPHBOIi ¢ MAKCHMYMOM

4. CaoiicTBa MeHATLCA He GYVT.

S1. Ayerennt - 10,

COCAMHCHHC 7KC.1€3a € VIIepOIoM

TBEP/ALIH PACTBOP BHEAPCHHS VLIEpoaa B aliba-kenese

TBEP/IbIH PACTBOP BHEPEHHS YHIepoia B ramma-ienese

OHOPO/IHANA MeXaHH4YeCKas cMeCh (bcpplira H LUeMCHTHTA

L o —

52. ®aza popMupyIOWANCH B TBEPAOM COCTOSIHI NpH HeOI PAHHYCHHOH PACTBOPHMOCTH
ROMIOHEHTOB B /RHIKOM H TBEPIOM COCTOSIHIH

NHAMHYECKOE COCAHHEHHE
IBEPAbIH paACTBOP 3aMEIECHHs
TBEPAbIH PACTBOP BHEIPEHMS

b 1o —

33. Topu3onTaabnniii 0Tpe3ok, coeMusionnii coCTABDI (as, naxoanmuxest B paBHOBeCHH

| rimr'_\pcnnmum JTHHHS
2. KoMoaa
3. CONLBYC

54. Koatnvecrso (a3 naxoasimuxest B paBnoBecui npu HePBHYHOH KPHCTALIH3ALHN
ABYXKOMIIOHEHTHOI O CINIABA HEIBTCRTHYECKOTO cocTaBa

. oana
2. OBe
3. Tpw

S5. Mpasniio, onpeaeasiiomee coctas Gpas B AHAT PAMMAX COCTONHUS ABOIHBLIX CHCTEM

l. [paBUiIO OTPE3KOR
2. MPaBHAO KOHUEHTPALIHI]
3. NPpaBHIO KOHOJ
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56. Kosmuecrso dhas naxoasummxes s PABHOBCCHH NPH IBTERTHYECKOM NPEBPALICHHH B
ABYXKOMIOHEHTHOMH cHCTeMe

l. oaHa
2. aBe
3. Tpm

57. Mpoexuns roukn HepeceueHnst KONMOALI ¢ THHHEl STHRBIAYCA HA OCh ROHIEHTPANii
NoKa3pIBaeT

I. cocta sknakoii dhasel
2. coeta TBep0it (asbl
3. coctas cniasa

58. TU‘II\'&I‘ COOTBCTCTBYIOLIAN HAYAIY PABHOBECHOH KPHCTALTH3AUNH Cll 1aBa JERHT HA JTHHHH

. aukBuayc
2. conuaye
3. coabByc

59, TO'II\“A, cCoorBerct BYHOLLAsI ROHIY paBHOBECHOH KPHCTALIN3AINH CIII1ABA JCHRHT HA JTHHHH

. anksHaye
2. conupyc
3

COJIbBYC
60. Koop1unarel KPUBLIX 0XI2KTCHNS CILIABOR

[. Temnepatypa — KOHLCHT pattms
2. Temriepatypa — Bpems
3. KOHUEHTpaLHs — BpeMs
4. Tabanua npaBuALHLIX 0TBETOB

W

o [ -
| Ne Bonpoca Ne npasuasnoro otsera

&%)

i | 3
P BN R
33 | ¥4 |
| |
34. 3 |
|
. . ST B 1
i
T T 7 |
i [
r 37 3 |
| . 1
| 38, 3 |
= R — = 1
| :(). b]
[
— e ) o
40. | I
B |
| 41. | 4 |
|
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Teer Ne3 no kom Poabuoi pabore No3

61. Kak HasblBaeTca  mexaHuudecKkoe CBOMCTBO, onpegenswwee  cnocobHocTL mertanna
conpoTuenaTecs gepopmavim u PaspyuweHnto npu crtatuyeckom Harpyxevum?

YaapHas BazkocTs
BAzkocTb paspywenna
MpoyHocTh
4. Husyvecrs
62. BpegHoe BANAHKWe, pasBuBatoWeecs U3-3a NOBbIWEHHOro cogepanmna Cepbl B cTanmy.

W o =

1. KpacHonomkocts

2. XNasHONOMKOCTb

3. O6pasyoTtea dnokens

4. BbI3bIBAET XPYNKOCTL CTanu
63. Kako# uyryH HasbisaeTca Gesibim?

1. YyryH, 8 KOTOPOM BECb YrNepos MAK Y4acTs ero COACPHMTCA B Buae rpagura

42



2. L~IyryH, B KOTOpOM BeCh yrnepoa HAaXo04UTCA B XMMUYECKN CBA3AHHOM COCTOAHUM

3. Yyryu, 8 KOTOPOM METaNANYecKan OCHOBa COCTOUT 13 deppura
4. Yyryn, B KOTOPOM Hapsaay ¢ rpadutom coAepxunTca nepebypur
64. Ykarkure MapKy UHCTPYMEHTaNnbHON BbICOKOKaYeCcTBeHHOM CTanu,

1. Cranb 10
2. Y10A
3. P18

65. MnactuuHocTs cranu ¢ YBENMYEHNEM coaepwaHus yrnepoaa u nerupyrouymx

1. YMeHblaetcs
2. YBenuuueaercs
3. He uamensercs
66. Kakoe nonaThe OTHOCUTCA K TeXHON0rMYecKm cBOWCTBam?

OTHOCUTENBHOR YaNUHEeHNe Npu pazpbige
YCNoBHbIN Npeaen TeKyYecTn
CBapusaesaemocts
4. Tepmuyeckoe pacwupeHue
67. Ykaxure mapky Ka4eCTBeHHOW KOHCTPYKLMOHHOI cTanu.

S)JNI—‘

1.. ¥7
2. Crans30
3. C13kn
68. Napamerp, no KOTOPOMY OueHuBaeTca KauecTso cTanm

1. Copepxanue yrnepopaa
2. MexaHuueckue ceoiictsa cranm
3. Cogepanue cepsbl 1 pochopa
69. Kakoe 13 nepeunciernpix NOHATUIA OTHOCUTCA K PUMYECKUM CBOWCTBam?

1. TennonposogHocTs
2. TBepaocTs
3. Ycanka
4. KopposnoHHas cTolKkocTs
70. K Kakum ceoicTBam OTHOCKUTCA aHTUDPUKLMOHHOCTL 1 aponpoyHocTe?

1. K xvmuyeckum
2. K dusuyeckum
3. K 3kcnaytaumoHHbim
4. K MmexaHuyeckum
71. Cpean HWHKENPUBEALHHbIX K aBTOMAaTHbIM OTHOCUTCS cTanb...

1. A12
2. Y124
3. 10X14Ar15
4. P18
72. Cepa s cranm ...

1. okasbiBaer ynpoyHsiowee aelicTene
2. Bbi3blBaeT KPACHONOMKOCTD

3. NOBbLIWAET YAAPHYIO BAZKOCTH

4. NOHWMMKABT NOPOr xNagHONOMKOCTH

3/1IeMeHTOoB



73. YyryH, B KoTopom Bechb yrnepopa Haxoautca 8 ceobogHom COCTOAHWU, U rpadUTHbIE BKAKOYEHUS
WMEIOT NnacTuHYaTyo popmy

1.cepbiii nepAUTHBI
2.cepblit deppUTHBLI
3.KOBKMI uyryH
74. Mapka KOHCTPYKUMOHHOM cTaNin 06bIKHOBEHHOrO KadecTBa

1. cranb 10
20 051
3. V10

75. MapKa uHCTpymMeHTanbHOb BbICOKOKA4YeCcTBEHHOM cTanu

1. crane 30
2. Cr3
3. MTA
76. Kayectso cranm 3aBucur ot

1. comepwaHus yrnepona
2. COAEPMaHUA cepbl u docpopa
3. cnocoba packucnenus
77. Copeparue yrnepoga (no macce s NMPOLUEHTax) B cnnase 3BTEKTOMAHOrO COCTaBa

1. 0.8%
2. 214%
B 4,3 %

78. ®opma rpaduta B YYryHe mapku k4u30-6

1. waposuaHas
2. nnacTuHyaTan
3. XN0NbesuaHas
79. Undpa 8 mapke cnnasa cy30

1. copmepxanne yrnepoaa
2. HOMep cnnaga
3. npesen NnpoYHoCTH

80. Kak usBectHo uyryw Knaccuouumpyerea no popme yrnepoaa. Kakas ¢gopma yrnepoga Yy ceporo
YyryHa?

MnactuHyaTan

WaposuaHan (rnobynapHas)
XnonbesuaHas

B BUAe xumuueckoro coegmuHeHms FesC

WM

81. CrpykTypa cnnasa, cogepkawero 0,005 % yrnepoaa (no macce) npu KOMHaTHOR TemnepaType

1. deppwuTHan
2. deppuTo-nepanTHasa
3. deppuUTo-LeMeHTUTHaS

82. MapKa KOHCTPYKUMOHHOM CTanu 06bIKHOBEHHOTO KavecTsa

1. cranb 10
2. Crl
3. YIE
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83. B Kakom cocTosHMM HaxoAuTca yrnepoa B cepom yyryHe?

1.8 Buae kapbuga:

2.8 dOpMe nnactunuatoro rpadura;
3.8 popme WaposnaHoro rpadmTa;
4.8 popme XNONbeBUAHOro rpaduTa;
5.8 popme BEPMUKYNAPHOTO rpaduTa.

84. Kakan v3 npueeaéHHbIx Mapok obosHavaer NMTEHHYIO 0/I0BAHHYIO bpoHzy?

1.6p OU4-3;
2.J1AH 59-3-2:
3.BpA10KAH4:
4.7168;

5. IU23A6K3ML2.

85. Kakoit anement NaTyHel ABNAGTCA OCHOBHbIM NEerupyrowmMm?

1.Cus
2:50;
3.7n;
4.Nj;
5.Al

86. Kakan us NPUBEAEHHBLIX MapoK 0603HayaeT NUTEHHYIO NaTyHb?

1.bp OL4-3;
2.1AH 59-3-2:
3U23A6HK3MUL2;
4.N168;
5.6p03L12C5.

87. AnomuHueBble cnnasbl noapasfenarnTca no cnocoby ux nonyyeHus Ha p,ecbopmmpyennble,
NUTeiHbIe, nopowekossie (CAC, CAM). B kakom BMAE UCNONb3yeTCA CNas aslloMUHUSA C KpemHuem,

1. dedopmupoBanHsle
2. NluteiiHbie
3. NMopowkoesie
88. bpoH3a npeacrasnser co6oii (NNaB Meau ¢ ApYrumu meTannamu, HazoBuTe ux,

1. Uwnnk
2. ANoMUHKWRA
3.Kpemuui
4.0no80
89. Kak HasbiBatoTca cnnagbi MeAbl ¢ 3nemeHTamMm (KpemHwmii, ANOMUHWIA, 01080, Bepunnuii u Ap.)?

BpoH3bl

SlaTyHn

MHBapsl

. Babburte

90. K kakoit rpynne mertannos NPUHaZNEXNT Mmedb U ee cnnasb)?

bwru!—-

K 6naropoanbim meTannom
K UBEeTHbLIM

K nerkum

K peakosemensHbim

BwW N R



5. Tadanua NPABIILHBLIX OTBeTOR

Ne Bonpoca | Ne npasuaLHoro oteera
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X 62, ] |

63,
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P L |
| 88 | 2-4 |
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| 89. | ] |

Kpurepiu onenkn YPOBIA chopmupoBaHHOCTH KOMINCTEHUHH NPH BBINOAHEHUY TecTa:

N **_*7——&‘*#‘—1——_*_;—‘1'
‘ Ouenka , [okazarean* i
|
e R I i |
| Otamnano ' 85-100% ]
—— e ]
‘ XOPOUIO 70-84% ‘
| | |
[ Y noane _;_%_4—__*\—_—*_1#—__*—_*¥¥¥_‘
f AOBAETBOPUTENLHO . 36-69% |
|
|

e ) ,‘ " —‘___;—__?—_‘__’*_7_*_*‘7“7__";—;——_‘_‘—‘—‘——_
‘| He_\qms_mrmmru.imm MeHee 56% ]
| B 1_;_"__'_‘_; o |
—;_;_;__;—;—‘—___—-———__J

*

o . - ~ o
= 70 BbITOIHEHHBIX SATAHHH OT 00LIero KOJHYeCTBa 3a1anuii E TECTE: ”Ul\'il'}[ﬂ&-’l[i 34ABHCAT OT VPOBHS
COKHOCTH TCCTOBLIX 3a/1aHMii.

3.3. 3atanus 1an HPOMERYTOUHOI aTTecTanmn (3avera () YK3amena)

6.3. Bonpocbi k 3K3ameHy

Uens v 3agauu npeamera,

Crpoenue u ceolicTea MaTepunanos.

Kpuctannuueckas peleTka.

Kpuctannorpadmueckue UHAEKChI. AHU30TpONuUA,

Banaxue tna ceazun Ha CTPYKTYPY M CBOMCTBA KPUCTANNoB..
Knaccudukauma matepnanos no ceoicTeam u NCXOAA U3 30HHOM TEOpPUM.
Knaccndukauna matepuanos no TUNY CBA3M,

8. ®a30BblIi COCTAB CNNABOB.

9. ledekTbl B KpUcTannax.

10.¥Ynpyras v nnacTuueckasn aedopmaumm.

11.JedopmaunoHHble ceoitcTsa KPUCTAaNNMUECKMUX U MONUKPUCTANNUNECKUX TEN.
12.AMCNOKaUNOHHBIA MeXaHU3M NNACTUYEeCKOro TEYEHMA KPUCTANNOB.
13.TeopeTuyeckaa npourocTs TBEpAbIX Ten. Haknen.

14.Bozspat 1 pekpuctanamsaums.

15.CBOVCTBO NOAMMEPOB. HMUAKUE KpUCTanbl.
16.®opmuposarme CTPyKTYPbI AUTBIX matepnanos. Camonpon3BoabHas KpUCTanansayma.
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TBEPAOM COCTOAHMM,

23.Anarpamma COCTOAHUA CNNABOB, KOMMNOHEHTB KOTOPLIX OrpaHuyeHHo PacTBopuMbI B TBEpaOM
COCTOAHMK 1 06pazytoT IBTEKTUKY.

24.lnarpamma coctonnms CNNasoB, KOMMNOHEHTh KOTOPLIX OrpaHmyeHo, PacTBOpPUMbI B TBEpAOM
COCTOAHUM 1 0Bpa3syioT NEPUTEKTUKY.,

25 . Anarpamma cocTosnus PKENE30YINePOANCTLIX CNNABOB.

26.Mpespauwenns s CNN3Bax CUCTEMbI MENE30 — LemaHT.

27.Tepmuyeckan u PU3MKo-TepMUyecKas 06paboTka meTtannos u CNNaBos.

28.HOHCprHu,MOHHb|e MaTepuansi, }Henesoyrnepeﬂ,ncme CnNasbl. YrnepoaucTsle cranm.

29.lerupoBanHpie Ccranu. MpysuHucTeie 1 KaPONpPoYHbIe cnnase.

30.0cHoBHbIe INEMEHTBI NUTHUKOBOM CUCTEMB] npecchopmel.

31.Nepeyuncnure OCHOBHbIE TEXHONOrMYECKMe TpeboBaHua K KOHCTPYKUMU neTaned us naacTrmacc.

32.Nepeuncnure OCHOBHbIE OCOBEHHOCTH npouecca rubru.

33.0npegenue Pa3mepos passepTku anna AeTanei, nonyyaempix rmbkoin.

34.0cHOBHbIE CUNbI, AEUCTBYIOWME B npouecce rubku getaneis.

36.ANIOMUHMIT 1 ero CNAaesl,

37.Mepp v ero cnnaso).

38.Tyronnaskue meranne:.

39.MeTannsi u cnnase CNELMANM3MPOBAHHOTO HasHaYeHus.

40.Knaccudurayma npunoes.

41.Cnocobbl naiiku.

42.06wmne CBEACHWA NO npoussoacrTey matepuanos.

43, MpounssosacTeo YyryHa,

44.NMpoun3soacTBo cTanu.

45 MpouzsoacTso UBETHLIX MeTannos.

46.MpombiwnenHbik METOAbI NONYYeHUA 1 cBOiCcTBa METANANYECKUX NOPOLWKoB.

47.®opmupoBanmg MeTannuueckmnx nopowkos.

48.Cnekanue NONYYEHHbIX MOPOLWKOBbLIX dopmoBok.

49.06nactv npumeHeH s M3AENWMIA U3 METANNUYECK X NOPOLIKOB.

50.KomnosauuoHkbie Martepuans.

51. CocTas u cTpoeHue KOMMNO3UTA.

52.0ueHKa MaTpuubl u YNpouHuTens 8 dopmupoBaHmum cBoicTE KOMNO3UT].

53.0cHoBHbIE BUAbI KOMNO3MUMOHHbBIX MaTepuanos,

54.KomnozuumoHHele NOPOWKOBLIE NNACTMACCHI.

55.9NeKTPOPNINYECKUE METOBI obpaboTku.

56.9neKTpoxumMuyeckme MeToAbl 06paboTKu.

57.YnbTpassykoesice ny4esbie meToabl 06paboTku.

58.470 Ha3bIBAETCA NUCTOBOM WITAMNOBKON?

59.Mpu KaK1X YCNOBUAX NPUMEHASTCS WTAMNOBKS AeTtaneir?

60.M3 KakUX MaTepuanos BOIMOKHO nony4eHne getanen WTamnoBKON? )
321‘!6’11:] H 3K3aMCHBI MOTYT 6b|]b IlPUBL‘,‘iCHbl B NMHCbMEHHON (iJUp\]C. d TAKIKE B INHCBbMEHHOH

(hopme ¢ yeTHBIM A0NOAHCHHEM OTBeTa. 3auerni CI1y#KatT (hOpMOIl MpoBepkH KAUCCTBA BbINOIHEH S
cTyAeHTaMH 1abopaTopHBIX paboT. YCBOEHMS CEMECTPOBOIO Y4eOHOrO MaTepHaia Mo IHCUHIIHHE
(\I-OJ\MIIOJ. MPAKTHHECKHN U CEMUHAPCKAN 3aHATHIT (MPH OTCYTCTBIM YK3aMeHa Mo AHCUMITIHHE ),
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ITo wroram 3avera, COOTBETCTBHH C MOAY/IBLHO — PEHTHHIOBOH cHCTEMOI] VHHUBEpCHTeT],
BBICTABISIOTCS - OaIpl. ¢ MOCICAYIOUWIUM - MEPEXOAOM N0  LiKaTe Oaniel — ouekm .34 3auer,
BLICTABAACMBII] KaK 110 HAMMEHOBALMIO «3AUTEHON», «HEe 3aYTEHOY, TaK W midxbepeﬁuupoaan'no T.€. ¢
BLICTABIICHHEM OTMETKM 10 CcXeMe — €OTIAHYHO»,  «XOpOLIOY, «YAOBJIETBOPHTEIBHO» W

(HCYIOBICTBOPUTEIBHOY,  onpenensemoe pelueHneM  YyeHOro . cogera | YHUBepCUTETa. .M
HPOMHCBIBAEMOr0 B Y4eGHOM rate. i % ;350

[ M:mumepcmo HayKu ¥ Bbiciiero oGpasosanus PM

| DIBOY BO "Jlarectanckuii TOCYIAPCTBEHHbIH TEXHHYECK Ui YHHBepcurer"

Auctmminga (MOIV/Ib ) Marepuanosep,eHue U TeXHoorua KOHCTPYKUMOHHbIX

Martepuanos

Koa, nanpaenenne noarorosru/ cnennansHocTs 21.03.01 «Hedrerazonoe geso »

Hpodue (mporpanma, cneunamizaung) «bypenne He(PTSIHBIX U ra30BLIX CKBAKHHY, ' wh
«IReniryarauus u obciyRnBanue 00beKToR TpaHCIOpTa u Xpanenust HeTH, raza u
HPOIYRTOB nepepaborkins.

Kadeapa TuO3__ " Kype 3 C eMECTp _ 6

Popma obyuenns — ounas/3a0unas

IK3AMEHAITHOHHLII BUJIET Ne_1 :

I.llens 1 3anaun npeqvera.

2.MeTajiibl ¢ HeBBICOKON M HUBKOM TemnepaTypoii nnarnenus. [pumnow.

DK3AMEH 110 AMCUMILTHEE (MOLYJI0) CITYIKHT 418 OLHKH paboTel CTYACHTA B TEUEHUH

cemectpa (roaa, seero cpoka o0yueH s M Ip.) M NPH3BAH BEIABHTD YPOBEHb, Ka4ecTso u
CHETEMATHYHOCTD HOMYHCHHBIX M TEOPETHYECKHX M NPAKTHUECKHX 3HAHHIA, IpHOGpeTeHHs

HABLIKOB  CAMOCTOSTENLHOM PabOThl, Pa3sBUTHA TBOPHECKOTO MBILLIEHHS, YMEHHsS CHHTE3MPOBATL
HOJYHCHHBIC SHAHMA W NPUMCHATL HX B PCLUCHMM MPAKTHYECKWX 3a7ay. [10 UTOraM sK3aMeHa. li!
COOTBETCTBHH ¢ MOYJILHO — PEHTHHTOBOH CHCTEMOH YHWBEpPCHTETA BBICTABAAIOTCS Gamibl, ¢
OC/CAYIOIINM  TICEXONOM 110 WIKale OUEHOK HA  OLEHKH:  (OTIHYHOY, g)«;cr:)pomoi»\T
H\.lk'li.I.L’TBO})HTC’:leON M CHEYAOBJICTBOPHTEIILHOY, CBI“[JCTEHbCTB}"POUH’Ie' (0] ]"IPHO peTEHHb.
l(-D\IIIL‘Il.‘HLlH}l.\ HIIN UX OTCYTCTBHHU.
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Kputepun  ouenkn  yposHa  chOpMHPOBAHHOCTH  KOMICTCHUMH 1O pesyabTaram
npoeeaeHus I hepeHIMPOBAHHOTO 3a4€Ta (3a4eTa ¢ OLEHKOMH) / FK3aMeHa:

= OHEHRA «OTIHUHO»:  OOVHAKOMWIHICH 147 NOSHbI. PA3BEPHYTBLIA OTBET HA MOCTABJICHHDIH
BOIpoOcC. NpoaBHl COBOKYMHOCTL OCO3ZHAHHLIX 3HAHMUE 00 o0bekTe. A0Ka3aTe/1bHO PACKPLIT OCHOBHbBIE
NOJ0KEeHHA TeMbl. B orsete NPOCIICIKHUBACTCH YeTKad CTPYKTYpa. Jorvueckas MOCJICJOBATEIbHOCT b,
OTPARAOIMAA  CYUIHOCTL  PACKPBIBACMBIX  NOHATHEL,  apiaennil.  OGyuaiowmiics NoAKpenasen
TCOPETHUECKHI  OTBET  NPAKTHUECKUMM  [IpUMepami.  OTeer ChOPMYIHPOBAH  HAYUHBIM  S3BIKOM,
000CHOBAHA ABTOPCKAA NO3HUMA 00YUAIOILETOCH. MoryT GbiTh 10MYLICHBI HET0UeTLI B ONpeeneHu
MOHATHIT, HCTIPABICHHBIC CTNICHTOM CAMOCTOATEILHO B fpoLecce 0TBeTd MK ¢ MoMOLUIbI CHABOASALLIMX Y
porpocor  npenotaeatens,  O0yvalommmes HPOACMOHCTPHPOBAH  BLICOKHH  VPOBEHb  BJAJCHHS
KOMOETEHLUHeH(-AMH );

- OUEHKA «XOPOIN0»: OOVYAKOLIHMCS  1aH  NOAHLI, PasBCpHY TLIH  OTBET Ha MNOCTABICHHDLITN
BOIpoc, HPOABICHO  VMCHHE BbIACIATH CVIICCTBEHHbIC W HECVLIECTBEHHbIE HPH3HAKH, TOPHYHHHO-
CACACTBCHHbIE CBA3H. OTBET YETKO CTPYKTYPHPOBAH, JIOMHUYEH. HO €CTh HEeA0YeThl B dopmysnpoBatinm
NOHATHIL, pelleri 3a1ay. [lpu oTBeTax Ha JA0MOAHHTEAbHBIE BOINPOCKHl NONYIIEHBLI  HE3HAUYMTE ILHBIE
OWHOKH. OBYHAIOINMCA 1IPOAESMOHCTPHPOBAH NOBbILLIEHHDI YPOBEHb BJIAJICHHA KOMIIETEHUMEH(-AMHM);

- OUCHKA «VIOBJICTBOPHTECILHO»: Oi—i_\ HAOWMMCS 1aH HEeMnoJHbIH OTBET Ha BOHPOC, NOTHKa H
MOCACAOBATENLHOCTb H3TOKCHHA HMEIOT CYLIECTBEHHbIE HapyiieHns. JlonyuieHs! rpy6ble omnGkm npH
ONPEICACHHH CYUWHOCTH PACKPLIBACMBIX MOHATHI. ABACHHIT, HApYLICHA JOFHKA OTBETA, HE CACHAHLI
BbiBOALL. Peucpoe odopmiaenue tpebyer Koppekumn. OOyHAIOWMIACH HCHbITBIBACT 3aTPYIAHEHHE T1PH
OTBETE HA I0NOAHUTEIbHBIC BONPOCHL. OOy YAIOWMMES MPOAEMOHCTPHPOBaH Ba30BbIi YPOBEHD BIaACHHS
KOMMCTCHLMEH(-AMH ):

- OLUCHKH «II(.‘},IUB.‘I(.‘I'B(]I)H'IL’,Ibl][)”: ULF\_\ HARO LM HCs HCIILITBIBACT 3HAYHTC IbHbIE IPYAHOCTH B OTBETE Ha
BOINPOC, A0NYCKACT CYUIECTBEHHbIC OLIMOKH, HE BAAIEET TEPMUHOIOIHEN, He 3HACT OCHOBHDLIX [OHATHIL.
HE MOZKCT OTBETHTL Ha «HABOALLME» BONPOCK! npenoaasates. OBYUaloLnHMes NpoaeMOHCTPHPOBAH HH
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