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1. IlepeyeHb NMJIAHMPYeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUHMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMbIMH pe3yJbTATAMH OCBOEHMS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

s ocBoeHus oOpa3oBaTeNbHOM MPOrpaMMbl MarucTpaTypbl 0OydaroIIuiicsa AOHKEH OBIAAETh CICAYIOUIMMH pe3yJbTaTaMu OOydeHHs IO
JTUCLUIUTAHE!

Kox n HaumMeHoBaHue Kox 1 HauMeHOBaHUE UHIMKATOPA [Inanupyemble pe3ynbTaTbl 00ydeHUs
KOMIIETCHIIH JOCTHKEHUS] KOMIIETCHLIUH (ZeCKpHUNTOPHI)
OIIK-1 OIIK-1.3 3HaTh:
Crioco6en opmymupoBath e 1| POPMyIHpOBaHHE LETIeH, - COBPEMEHHBIE METO/Ibl XUMHUECKOTO U (PU3UKO-XUMHUYECKOTO aHAIH3a
3a/1a4¥ MCCIIE0BAHNS, BBISBIAT, | IOCTAHOBKA 33/[a4M UCCIICAOBAHHIA. (3H-1);

- 0 IPOrPAMMHBIX TPOAYKTaX I TEOPETUUECKUX UCCIEAOBAHUMN 1

MPUOPHUTETHI pEICHUS 3a/1a4,
MOJICTTMPOBaHKsI MaTepuasioB u mpoieccos (3H-2).

BBIOMPATh U CO3/1aBaTh KPUTEPUU
OLIEHKHU PE3yJIbTaTOB

HCCJICIOBaHUM

OIIK-6 OIIK-6.4 YMern:

Cnoco0eH ocyIIecTBIsATh Bp160p crioco0oB 1 METOIUK - BBIOpATh POTPAMMHBIN IPOAYKT ISl TEOPETHYECKOTO U
HAy4YHO-UCCIICIOBATEIIECKYIO BBITTOJIHEHMS UCCIICOBAHMIA. 9KCIEpUMEHTaIbHOTO HecnenoBanus (Y-1);

NeSITeIIbHOCTbD, UCTIONB3YS - BEIOpATh METO/BI ISt KCCIIEAOBAaHUS MaTepruainoB U mporeccos (Y-2);
COBpEMEHHBIC HH()OPMAITMOHHO- - BBIOpATh METOJUKY M MIPUOOPHI /IS aHAIIN3a CTPYKTYPHI B CBOHCTB
KOMMYHHKAI[IOHHBIE marepuanios (Y-3).

TEXHOJIOTHH, IN100aJIbHbIE
UH(POPMALIMOHHBIE PECYPCHI

OIIK-9 OIIK-9.3 YMmeTh:

Cnioco0eH npeacTaBlIsATh ®opMynMpOBAHKE BHIBOJIOB 1O - pPacCTaBUTh MIPUOPUTETHI MOJTYUECHHBIX Pe3ynbTaToB (V-4);
pe3yabTaThl UCCIIEIOBAHUS B pe3yabpTaTaM UCCIIeI0BaHUN 1 - clIeNaTh BBIBOJIBI IO pe3yibTaTtam uccienoanus (Y-5);

00JyacTu MalIMHOCTPOEHUS B BUe | ohopMIIeHHE OTYETHOM - 0()OPMUTE OTUET O TPOAENaHHOM HcciaenoBanuu (V-6).
HayYHO-TEXHUYECKUX OTYETOB U JIOKYMEHTAITUH. Baanern:

myOmuKaruit - MPOTPaMMHBIMHU MTPOAYKTAMH JIJIsl OTIMCAHUsI, aHAIM3a U OTOOPaKEHUS

pe3yibTaroB uccienaosanus (H-1).
- MATEeMaTUYECKUM arapaToM JUIs OIMCAHKS U aHAJN3a Pe3yJIbTaToOB
uccnenoBanus (H-2).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucuuIuinHa OTHOCUTCA K 4YacTh (OpMHUPYEMOH ydacTHHKaMHM 0Opa30BaTENbHBIX
otHomeHuid broka 1 «/{uctummuaeny oOpasoBarenbHOi mporpamMmer Maructparypsl (b1.B.01) u
n3ydaercs Ha 1 kypce B 1 cemectpe.

[Tonyyennsle B mporecce H3y4dyeHHs IUCHUIIIMHBL «LludpoBbie MeTOABI KOHTPOJIS
CTPYKTYPbI M CBOMCTB IPOAYKLIMY XUMUYECKUX ITPOU3BOACTB)» 3HAHMs, YMEHUS U HABBIKU MOTYT
OBITH MCIIOJIB30BaHbl PU MPOXOXKIECHUH MPEATUIUIOMHON IPAKTUKY, a TAK)KE IPU BBINOJIHEHUN
BBIITYCKHON KBaIU()PUKALMOHHON pabOTHI.

3. O0beM TUCUUILINHBI.

Bun yueOHOI paOOThI Beero,
v P 3E/akanem. yacoB
OO0urast TPy10€eMKOCTb TUCIUILIAHBI 4/144
(3a4eTHBIX €AMHULY aKaJIEMHUUECKUX YacOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 56
3aHATHS JICKIIMOHHOTO THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHUHAphI, MPAKTUYECKHE 3aHATUS (B TOM YHCIE MPAKTHYECKas -

ITOJATOTOBKA)

nabopaTopHble PaOOTHI 3aHATHA (B TOM YHCIE MPAKTHYECKAs 36

ITOATOTOBKA)
kypcoBoe npoektupoBanue (KP wim KII) -

KCP 2
JPYTHE BUJIBI KOHTAKTHON paOOTHI -

CamocrosiTesibHas padora 61

dopma TeKylero KOHTPOJIs Joxnan (23)

®DopmMa MPOMeKYTOUHON aTTecTAlMU Ox3ameH (4)




4. Copep:kaHue JUCHUNIUHBI.
4.1. Pa3zgenbl IMCHMILIMHLI U BUABI 3aHATHH.
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Beenenue - - - OIIK-1.3
TeopeTndeckue METO/IbI UCCIICIOBAHUSI 3 - 4 10 |OIIK-1.3,
MaTepHaIoB OIIK-6.4,
OIIK-9.3
3 | Meronb! mmaHupoBaHus U 00padOTKH 6 - 8 10 |[OIIK-1.3,
PE3yNbTAaTOB SKCIIEPUMEHTOB OIIK-9.3
WNHcTpyMeHTallbHbIE METO/IbI 8 - 24 41 |OIIK-1.3,
4 | ucclenoBaHUs CBOMCTB MaTepHUaioB OI1K-6.4,
OIIK-9.3
4.2 @opmupoBaHMe WHIMKATOPOB JOCTH)KEHHsl KOMIETEHIHWH pa3ieaMu
AUCHHUILIHHBI
No Kon unnukaropos
. /IT JOCTHKEHUS HanmenoBanue pasena JUCIUTUTNHBL
KOMIIETEHIIMH
1. | OIIK-1.3 Beenenue
Teoperuueckre METO/IbI UCCIIEOBAHUS MaTEPHUATIOB.
Metop! 1aHupoBaHUS U 00paOOTKU PE3yIbTATOB
HKCIIEPUMEHTOB.
HHCTpyMeHTaTbHBIE METO Bl MCCIICOBAHMSI CBOMICTB MaTEpPHAJIOB.
2. | OIIK-6.4 Teoperuueckre METO/IbI UCCIIEOBAHUS MATEPUATIOB.
HHCTpyMeHTaTbHBIE METO Bl MCCIICOBAHMSI CBOMICTB MaTEpPHAJIOB.
3. | OIIK-9.3 Teoperuueckre METO/IbI UCCIIEOBAHUS MATEPUATIOB.
MeTop! IaHupoOBaHUS U 00paOOTKU PE3yIbTATOB
HKCIIEPUMEHTOB.
HHCTpyMEHTaTbHBIE METO Bl UCCIICIOBAHNS CBOIICTB MAaTEpHAJIOB.




4.3. 3aHATHA JEeKINOHHOI0 THIIA.

No
paszzena
JIiC-
LATUIH-
HBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0OneM,
aKaJ.
Yachl

MNuanoBannonuas
dbopma

1

Brenenmne

1. OcoGeHHOCTH, OTIINYHE MATEPUATIOB OT XUMHUUYECKHUX
BerecTB. CTUMYTHPYIOIIAs POJIb TOTPEOHOCTEN TEXHUKU
JUISL CO3/IaHUSI MAaTEPUAJIOB C 33JJaHHBIMH CBOMCTBAMHU.
Hayuno 060cHOBaHHBIN CIIJITAHUPOBAHHBIM MOAXO B
co37aHuy (PYHKIIMOHAJIBHBIX MaTEpPHAJIOB.

2. [IporHo3 u HayuHbIe (PaHTA3HUH 110 BO3MOKHBIM
CBOMCTBaM HOBBIX MAaT€PHUAJIOB U METOAAM UX MOJTYYECHHUS.

JTUCKYCCHS

Teopernueckue MeTO/AbI HCCIEJOBAHUS MATEPHAJIOB
1. Teopuu, NO3BOJIAIONINE KAUECTBEHHO U KOJIMYECTBEHHO
IIPOrHO3UPOBATh CBOMCTBA MaTepHUaIOB Ha OCHOBE
0cOOEHHOCTEH UX COCTaBa M CTPYKTYPHI.
Tepmoaunamuyeckue metoabl. [1o1xoab1 KBaHTOBOM
TeopuHu TBEPAOTO Tena. Teopun CBONCTB
KOMIIO3ULIMOHHBIX MaTepuanoB. TeopeTnyeckre OCHOBBI
CO3/1aHUS HAHO MaTEepHaJIOB.

2. KomnbroTepHOE MO/IEIMPOBAHNE MATEPUAIIOB.
[IporpaMMbl 10 MOJIETMPOBAHUIO MOJIEKYJI HOBBIX
coeauHenuil. [IporpaMmsbl 1o MOAEIMPOBAHUIO
KpucTayioB. [IporpaMMbl o MOJIEIHPOBAHUIO
(KOMITO3UIIMOHHBIX) MAaTEPUATIOB U U3JIEIIUH.
MopenupoBanue nosei B Marepuanax. MeTroq KOHEUHbIX
JJIEMEHTOB.

3. Meroast TPU3 (Teopun perienust n300peraTesibCKUX
3a/1a4).

MeTtoabl NJIAHUPOBAHMA M 00Pa0OTKH pe3ya1bTaTOB
JIKCIIEPHUMEHTOB

1. IloaroroBka K sKCriepuMeHTy. MeTo/ bl INIaHUPOBAHUS
JKCIIEPUMEHTOB.

2. TouHOCTb METO/1a U CPEJICTB U3MEPEHHUS.

3. Metoibl cTaTUCTHUECKOH 00paboTKU
JKCIEPUMEHTAIBHBIX JIAHHBIX.

4. Metonbl BU3yanu3aluuu 1 GopMel PpeCTaBICHUS
PE3yJITaTOB DKCIIEPUMEHTOB.

JTUCKYCCHS




Ne
paznena
JIAC-
UILIN-
HBI

HanmenoBanue TeMbI
1 KpaTKOe COoAep KaHuE 3aHSATUS

O0newM,
aKaj.
Yacel

WNuaHoBannoHnHas
dhopma

4

HNHcTpyMeHTaIbHBIE METOABI HCCJICA0OBAHUSA CBOMCTB
MaTepHuaJIoB

1. [Tonnydyenue undopMauu 0 MaTepuase npu
BO3/JECHCTBUU HA HETO:

- DJNEeKTPOMAarHUTHOIO MOJISI Pa3HbIX YacTOT
(peHTreHoBcKHe MEeTObI aHanu3a, Y ®-, Onruueckas—,
HK- crieKTpOCKONMs 1 MUKPOCKOIHS, aTOMHO-
a0COpOLIMOHHBIN CIIEKTPATBbHBIN aHAIN3).

- DIIEKTPUYECKOro MoJis (B T.4. aTOMHO-CHUJIOBOM
MUKPOCKOII).

- Maruautsoro nons (AMP, OI1P, macc-cnekTpockomnus).
- Tepmuueckoro Bozaeictus (B T.4. ATA).

- DIIeMeHTapHbIX YacTHuIl (B T.4. JIEKTPOHHAs
MUKPOCKOIIHSI, HEUTpOHHBIN aHain3, OXKD
CHEKTPOCKOMUS).

- Mexannueckux kosiebanuii (B T.4. Y3 nedexrockonus).

- Tomorpadus.
2. OcoOeHHOCTH METOIOB HCCIIEIOBAHUS TIOBEPXHOCTH.

4.4. 3aHATHS CEMHMHAPCKOIr0 THIIA.
4.4.1. JlaGopaTopHble 3aHATHS.

Ne
paszznena
JIiC-
AU~
HBI

O0newM,
aKaJ. 4achl

HaunmenoBaunue TeMbl

U KPaTKO€ COACPIKaHUE 3aHATUS B TOM 9HCIIC Ha
BCEro | MPaKTUYECKYIO

MMOATOTOBKY

[Ipumeuanue

TeopeTnueckne MeTOAbI HCCJIETOBAHUS 4
MaTepHAJIOB

1. I[Torck nHpOpPMAIH O COCTaBE,
CTPYKTYyp€E, CBOWCTBAX U IPUMEHEHUH
BEIIECTB U MaTEPHUAJIOB B CTAaHJAPTHBIX
0a3ax JaHHBIX.

2. Pacuér TepMOIMHAMHYECKUX
NapaMeTpPOB XUMUYECKON CUCTEMBI.
3JIEMEHTOB.

Hoxman Ha

3aIaHHYIO
TeMY




Ne
paszerna
JIiC-
LML~
HBI

HaunmenoBanune TeMbl
U KpaTKoe COoAep KaHue 3aHATHUS

O0OneM,

aKaJl. 4achl

BCECTO

B TOM 4YHCJIE Ha
IIPAKTUYECKYIO
HOJrOTOBKY

[Ipumeuanue

Metoabl nJIaHUPOBAHUS U 00pPadOTKH
pe3yJbTaTOB IKCIIEPHMEHTOB

1. [TonroroBka K 3kcriepuMeHTy. MeTo bl
HOJAroTOBKU 00pa3ua. Beibop MeTona
UCCIIEJOBAHNS U CPELICTBA U3MEPECHMUSL.

CpaBHCHI/Ie TOYHOCTH CPEACTB USMEPCHMUL.

2. CpaBHEHHUE pa3HBIX METOJIOB
U3MEpPEHUs OJHOro napamerpa (TBEpIOCTh
o bpunemno, Poksemny, Bukkepcy,
Moocy).

3. Cratuctuyeckas o0paboTKa
HOJYYEHHBIX 3KCIIEPUMEHTAIbHBIX
JTAHHBIX, IIOCTPOCHUE 3aBUCUMOCTEH.

Joxknan Ha
3a/IaHHYIO

TEMY

HNHcTpyMeHTA/IbHBIE METOAbI
HCCJICJOBAHNS CBOMCTB MATEPHAJIOB

1. KauecTBeHHbIN peHTIeHO()a30BbIi
aHaJIU3 C UCIIOJIb30BaHUEM 0a3 JaHHBIX
PDF.

2. KonnuecTBeHHbIH peHTreHO(ha30BbII
aHann3 U MetoJx Purseinnpaa.

3. PEHTreHOCTpYKTYpHBIN aHAIN3.

4. AHanu3 CTPYKTYpHI CIjIaBa C
MCII0JIb30BaHUEM NPOTpamMM
KOMITHIOTEPHOM 00pabOTKU U300paKeHHIA.
5. UccnenoBanue CeKTPOB MPOMYCKaHUS,
noriouieHus U Jupy3HOro OTpaKeHUs.
6. IK-criekTpockonus ¢ UCIOIb30BaHHE
®ypne-npeoOpa3zoBaHusl.

7. Onpenenenue conepkanus
MUKpOIIPUMECEN METO/I0M aTOMHOM
azcopOuuu.

8. ATOMHO-CHJIOBasi MUKPOCKOTIHSI.

9. AHanu3 3KCrIepUMEHTAIbHBIX JaHHBIX
UCCJIEIOBaHMSI CTPYKTYPhl MaTepHajIoB
METOI0M MaJIOyTJI0BOM JU(paKkiuu
HEHUTPOHOB.

10. HccrnenoBanue CreKTPAIBHBIX
XapaKTepUCTHK U 00paboTKa MOTYy4EHHbIX
CIIEKTPOB.

11. UccnenoBanue marepuaioB B Y D-
CBETE.

24

Hoxman Ha
3aJJaHHYIO

TEMY




4.5. CamocTosiTeibHasA padoTa 00y4arOIMXCsl.

Ne

azzena O6bem
p mfc IIepeyens BOIpOCOB 11t aKa ’ ®opmMma
CaMOCTOSITEJIbHOTO U3YyUEHUs ) KOHTPOJIS
LUIUIN- 4achl

HbI

2  |Teopermyeckue MeTOIbI HCCIETOBAHUA MATEPHAJIOB 10  [Beictymuienue ¢
- C105KHBI€ THUIIBI JUarpaMM paBHOBECHUS noknaznom (1)

- OnTuyeckue CBOWCTBA KOMIIO3UTOB U HAHOCTPYKTYP.
- ®orornexTpuueckre 3pPeKTs B MeTAIIAX U
IUIIEKTPUKAX.

- Meronsl TPHU3.

3 |MeToabl INIAHUPOBAHHUA U 00PA0OTKH Pe3yJILTATOB 10  |Beictymnenue ¢
IKCIIEPUMEHTOB noxsagom (1)

- MeToap! ONTUMH3ALNHU SKCTIEPUMEHTA.

- [Ipo6nembl ynpaBiaeHHUs KAYECTBOM.

- [Ipo0aemMbl TOUHOCTHU U 3TAJIOHBI.

- HoBble 1 TpaguuMOHHbIE METO/IbI IOMCKA HAYYHOM
uHpOpMaInH.

- CoBpeMeHHas TeXHUKA IPECTaBICHUS U
pacrpocTpaHeHHs HayqYHOH HH()OpMAIHH.

4  |AHCTpyMeHTA/IbHbIE METO/IbI HCCJIeTOBAHUS CBOICTB 41  |BeicTymenHue ¢
MaTepuaJioB noxsagom (1)

- Pa3BuTHE TEXHUKH U BO3MOXKHOCTEH IKCIIEPUMEHTATBHBIX
METOIOB aHaJN3a.

- Mukpockonuueckre U i pakinOHHBIC METOBI aHAIN3A
CBETOTEXHUYECKUX MaTepHaiOB

451 TemMbl 10KJIAA0B

B kauectBe Tem ans goknana mo 2 pasneny «Teopernueckue METOIbI HUCCIEIOBAHUS
MaTepuaIoBy, MOTYT OBITh PEKOMEHIOBAHbI CIIEYIONINE TEMBbI:

1. IIpuMeHeHre KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS B CO3JaHUN HOBBIX MATEPUAJIOB.

2. TeopeTnueckue MPeANOCHIIKN CO3/IaHNs MaTEPUAJIOB C IKCTPEMAILHBIMHU CBOMCTBAMHU.
3. Pa3BuTHE TEOpETUUECKMX METOJIOB B COBPEMEHHON HayKe.

4. Ponb TeopeTnyeckoil HayKH B pa3BUTHH LIUBUIIN3AIIH.

5. Ilpumenenue meronoB TPU3 B marepuanoBeaeHun.

B kauectBe Tem Ui gokiaza mo 3 pasgeny «MeTonabl IUIAHUPOBaHHUA U OOpabOTKH
Pe3yJIbTaTOB 3KCIEPUMEHTOBY, MOT'YT OBITH PEKOMEH/IOBAHBI CIEAYIONINE TEMBI:

1. TlorpemmHoctH, paspemieHue, OIyMbl, (GOH W METOAbl YIYYLIEeHHS KayecTBa
JKCIIEPUMEHTA.

2. MeTo/1bl ynpaBiieHUsI KAYECTBOM.

3. [Ipo6eMbl TOUHOCTH ¥ DTAJIOHBI.

4. 3y4yeHue n ONTUMH3ALMS TEXHOJIOTUYECKOIO IIpoLEcca.

5. HoBble ¥ TpaULIMOHHBIE METOIbI TOMCKA HAYYHON HH(POpMaIUH.

B kagectBe Tem s noknana no 4 pasneny «MHCTpyMeHTalbHBIE METO/IBI UCCIICIOBAHMS

CBOWCTB MaTepHUajIoB», MOTYT ObITh PEKOMEH0BAHbBI CIIEAYIOIINE TEMBI:
1. Ponb pa3BuTHE HHCTPYMEHTAIBHBIX METO/IOB aHAJIN3a B HayKe.
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2. HanorexHonoruu - ABUTAaTCJ]Ib METOJ0B aHaJIM3a.

3. LleHTphI KOJUIEKTUBHOTO TTOJIb30BaHUA.

4. MextyHapoHasi KOOnepalys B HAy4YHbIX UCCIICIOBAHUSIX.

5. Ilpenenbl U3y4eHUs: MAaTEPUH COBPEMEHHBIMUA METOaMHU.

6. MeTon uccnenoBanus, KOTOPBIN s UCTIONB3YIO B CBOCH pabdoTe.

5. [lepeyeHb y4eOHO-METOIMYECKOT0 0OecmeYeHusl JJIsi CAaMOCTOSITeIbHOI PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Meroauueckue yka3aHus sl 00y4aroIuXcsl 10 OPraHu3allii CaMOCTOSITEIIbHON PabOThI
10 JUCLHUIUIMHE, BKJIIOYas MEPEYCHb TEM CaMOCTOSTENBHOH paboOThl, (OPMBI TEKYIIETO
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/ISI K HUX BBIIIOJHCHUIO PAasMCIICHLI B BHCKTpOHHOﬁ
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. ®OH/I OIIEHOYHBIX CPEJICTB /ISl MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIlUN

K cnaue sk3ameHa [OMYCKalOTCsS CTYAEHTBHI, BBINOJIHHUBIIME BCE (OPMBI TEKYIIETO
KOHTPOJIAL.

DK3aMeH I[pelycMaTpuBaeT BHIOOPOYHYIO NIPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIIETCHIIMM M KOMIUIEKTYETCS TpEMs BOIPOCAMU W3 Ppa3IUYHbIX Ppa3JIEeloB
JUCLIATIIINHBI.

IIpu cnaude 3x3aMeHa, CTYIEHT MOIy4aeT ABa BOIIPOCA U 3aJaHUE U3 NIEPEUHS BOIPOCOB,
BpEMs IOJATOTOBKY CTY/IEHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpumep BapraHTa BOIPOCOB U 3aJJaHU Ha dK3aMEHE:

Bapuant Ne 1

=

BI/II[I)I HOFpeHIHOCTI/I 3KCHepI/IMeHTaHLHBIX pe3YJ'II)TaTOB.

B03MOXXHOCTH METO/Ia pEHTT€HOCTPYKTYpHOTo aHanu3a (PDA).

3. Tloctpoiite TpaduvecKyr0 3aBHCHMOCTh I10 33JIaHHBIM Pe3yJbTaTaM U3MEPEHUS U
OOBSICHUTE €€.

N

cDOH,I[ OLCHOYHLIX CPEACTB 110 JUCHHUIIIINHE MMPEACTABJICH B HpI/IJ'IO)I(eHI/II/I Ne 1

PG3YJ'IBT3TI)I OCBOCHHUA JUCHUINIMHBI CUYHUTAKOTCA HOOCTUTHYTBIMH, CCJIW OJId BCEX
9JICMCHTOB KOMHGTCHI_II/II\/’I AOCTHUTHYT HOpOI‘OBBIfI YPOBCHb OCBOCHHUA KOMIICTCHIHWU HA TAHHOM
9Tallc — OLCHKA «YJAOBJICTBOPUTCIBLHO).

7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX /IJIsl OCBOEHUN TUCUMILINHBI.

a) nevyaTHbIe U3TAHMS

1. Koxyxap, B.M. OcHoOBBl HaydHbIX HccleAoBaHUN: YueOHoe mocobue / B. M.
Koxxyxap. — Mocksa: lamkos u K, 2012. - 216 c. - ISBN 978-5-394-01711-7.

2. OCHOBBI HAyYHBIX WCCIICJIOBaHMI: y4eOHOe TmocoOme 1o cmem. "MeHEIKMEHT
opraam3auu" / b. U. 'epacumos, B. B. [Ipo6sriieBa, H. B. 3nobuna [u ap.]. — Mocksa: ®opywm,
2011. — 267 c. - ISBN 978-5-91134-340-8.

3. PackuH, A.A. TexHosOrusl MaTepUAIOB MUKPO-, ONTO- U HAHOAJIEKTPOHUKH. HacTp 1.:
yaeOHOe mocoOue uisi By30B M0 HampamieHuio mnoarotoBku 210100 «3nexrtpoHuka u
MUKpodTeKTpoHuka»/ A.A. Packun. — Mocksa: bunowm, 2010, 164 c. - ISBN 978-5-94774-913-7.

4. Pomme, B.M. TexHosorus MarepuaioB MUKpPO-, OITO- U HAHODJIEKTPOHUKH. YacTp 2.:
yuebHoe mocobue Juis By30B MO HarpasiieHHIo 1moarotoBkd 210100 «3OnekTpoHUKa U MUKpPO-
anekTporukay / B.M. Pomuna. — Mocksa: bunom, 2010, 180 c. - ISBN 978-5-94774-913-7.

5. Xumnueckas auarHoctuka marepuaios/ B.I'. KopcakoB, M.M.Csiue, C.B. MsikuH [u
ap.]; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit ®enepauuu, IlerepOypr. roc. yH-T
nyreit coobmenus. - Cankr-IlerepOypr: III'YIIC, 2010. — 225 c. - ISBN 978-5-7641-0254-2.
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6. PycunoB, JLLA. Meroasl W cCpeAcTBa U3MEPEHUH MapaMeTpoB KadyecTBa
HAHOTEXHOJIOTUYECKUX IMPOLECCOB U XapaKTEPUCTHUK XMMHUYECKUX HAHOMAaTepuasioB: YueOHOe
nocobue / JI. A. Pycunos, JI. B. HoBukoB; MunucrepcTBo 00pa3oBanusi U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  TOCyIapCTBEHHBIM — TEXHOJIOTHYECKHHA ~ MHCTHTYT
(Texnnyeckuii yHuBepcuter), Kadenpa aBromaruzanuy nporeccoB XUM. MPOMBIIUIEHHOCTH. —
Cankrt-IlerepOypr: [6. u.], 2012. - 102 c.

7. PeokkoB, W.b. OcCHOBBI Hay4yHBIX WCCIEIOBAHHIA U HW300pETATEIIbCTBA.:yueOHOE
nmocoOue s BY30B II0 HaNpaBlIEHUAM MOATOTOBKM (cmeruaibHOCTAM) 280400 -
"TIpuponoyctpoiicteo", 280300 - "Bonnsie pecypcsl U Bogonoib3oanue” / U. b. PpikkoB. - 2-¢
u3a., crep. — Cankr-IlerepOypr; MockBa; Kpacnonmap: Jlans, 2013. - 222 c¢. - ISBN 978-5-
8114-1264-8.

0) 2JIeKTPOHHbIE U3IAHMS

1. baxmerbeB, B.B. HccnepoBanue MUKPOCTPYKTYPHI CIJIABOB C HCIIOJIb30BAHUEM
KoMItbroTepHOM Tiporpammbl "BuaeoTecT": Meronudeckue yka3zanus / B. B. baxmerse, M. M.
CprueB; MunmcrepctBo o0pa3oBanus U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii
rOCY/IapCTBEHHBIH TEXHOJIOTUYECKUH MHCTUTYT (TexHUYeckuii yHuBepcuter), Kadenpa
TEOpeTUYEeCKnX OCHOB Matepuanosenenus. — Cankrt-IlerepOypr: [6. u.], 2011. - 17 c. /
CIIOI' TU. Dnextponnas 6ubnuoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus:
15.02.2021). - Pexxum gocTyna: Uit 3aperucTpup. MOIb30BaTeIeH.

2. borganoB, C.II. PeHTreHOCTpYKTYpHBIH aHalu3 YIJIEPOJUCTBIX MaTEpPUANIOB:
Metoanueckue ykazanus / C. I1. bormanos; MunncTepcTBO 00pa3oBanusi U Hayku Poccuiickoi
Oenepannn,  Cankr-lIlerepOyprckuii  rocyaapCTBEHHBIM — TEXHOJIOTHYECKUA  MHCTUTYT
(TexHUYECKU YHUBEPCUTET), Kadenpa TEXHOJIOTUH 3IEKTPOTEPMUYECKHUX 51
MIa3MOXUMHUYECKUX MPOU3BOJACTBB. - DJIEKTPOH. TeKcToBble naH. — Cankt-IlerepOypr: [6. u.],
2013. - 26 c. // CIIGI'TU. Dnextponnas ombmmoreka. - URL: https://technolog.bibliotech.ru
(mara obpamienus: 15.02.2021). - Pesxum gocTyma: s 3aperucTpup. MOoIb30BaTelIei.

3. HccrenoBanwe HAHOCTPYKTYp C TNPUMEHCHHEM CKAaHHUPYIOMIEH  30HIOBOM
mukpockonuu: yde6Hoe mocodue / K. JI. BacunbeBa, O. M. Hmenko, E. A. CocHoB, A. A.
Manbirud;  MuHuctepctBo  oOpa3oBaHus U Hayku Poccuiickoit  ®enepaumu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTHYECKUN HMHCTUTYT (TEXHUUYECKUI YHUBEPCHUTET),

Kadenpa xumuueckoil HaHOTEXHOJIOTMHM M MaTEpUANOB 3JEKTPOHHON TeXHMKH. — CaHKT-
[TerepOypr: [6. u.], 2010. - 63 c. // CIIGI'TU. Dnexrponnas Oubnmorexka. - URL:
https://technolog.bibliotech.ru (mara o0pamenust: 15.02.2021). - Pexum pgocryma: s

3aperucTpup. NOJb30BaTENEH.

4. Maxkaposa, JI.®. OcHOBBI CTaHIAapPTU3AIMKM, METPOJIOTUH, CepTU(UKALUU: ydeOHOe
nocobue s 3a04HOM (Qopmbl 00ydeHus HampaBieHUs noArotoBku «MHdpopmatuka u
BhIUMCIUTENbHAS TexHukay / JIL.D. MakapoBa; MuHHCTEpCTBO 00pa3oBaHUsT W HAyKH
Poccuiickoit  ®enepanuu, Canxr-IlerepOyprckuii  rocynapcTBEHHBIH — TEXHOJIOTMYECKUN
MHCTUTYT (TexHuueckuil  yHuBepcuteT), Kadenpa cuctemem  aBTOMaTH3MPOBAHHOTO
npoekTHpoBaHus M ympaBineHus. — Cankrt-IletepOypr: [6. u.], 2010. — 155 c. // CIIGI'TU.
OnektponHas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oOparmenus:
15.02.2021). - Pesxum f0CTyMa: A7t 3apEeruCTPUp. MOJIb30BaTeeH.

5. Onpenenenre NBETOBBIX KOOPAMHAT JIIOMUHO(OPOB U MX CMECeil: MeToA. yka3zaHus /
H. B. 3axaposa [u ap.]; MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @eneparuu, CaHKT-
[TeTepOyprckuii rocy1apCcTBEHHBIH TEXHOJOTUYECKUI MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa Teopernueckux ocHOB MaTepuanoBeneHus, Kadenpa cucrem aBTOMaTH3MPOBAHHOTO
npoekTupoBanus W ynpaeieHus — Caskt-IlerepOypr: [6. m.], 2011. - 23 c. // CIIGI'TH.
OnektponHas OuOmmoreka. - URL: https://technolog.bibliotech.ru (mara oOparieHus:
15.02.2021). - Pesxxum mgocTyma: Juist 3aperucTpup. MOIb30BaTENEH.

6. CocHoB, E.A. OCHOBBI HAay4HBIX HCCIEIOBaHUWI: B 2-X 4.: TekcT Jekuwii / E. A.
CocHoB; MuHnucTtepcTBO o00OpazoBaHuss u Hayku Poccuiickoir ®epepauuu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTUYECKUN HWHCTUTYT (TEXHUUECKUIH YHUBEPCHUTET),
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Kadenpa xumuueckoii HaHOTEXHOJIIOTMM M MAaTEpUANOB DJEKTPOHHON TeXHHWKU. — CaHKT-
[erepOypr: [6. u.], 2014. Y. 1. - 2014. - 127 c. /] CII6I' TU. Dnexkrponnas 6ubmmoreka. - URL:
https://technolog.bibliotech.ru (mata oOpamenus: 15.02.2021). - Pexum goctyma: ajs
3aperucTpup. MoJIb30BaTENCH.

7. CocHoB, E.A. OCHOBBI HAy4YHBIX HCCIEIOBAaHWI: B 2-X 4.: TekcT Jiekuwid / E. A.
CocHoB; MunuctepctBo oOpa3zoBanusi W Haykum Poccuiickoit  ®eneparuu, CaHKT-
[lerepOyprckuii rocy/1apCTBEHHBIM TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTMM U MATEPUAIOB D3JEKTPOHHOM TeXHUKH. — CaHKT-
[TeTepOypr: [6. u.], 2014. Y. 2. - 2014. - 87 c. // CII6GI' TU. Dnexrponnas 6udimoreka. - URL:
https://technolog.bibliotech.ru (mara o0pamenus: 15.02.2021). - Pexum pocryma: s
3aperucTpup. MoJb30BaTENEH.

8. Crapues, H0.K. Teopus u npaktuka mamepenuss temrepatypbl / FO. K. Crapies;
MunucrepctBo oOpazoBanust U Hayku Poccuiickoit ®eneparmm, Cankr-IletepOyprekuii
rOCY/IapCTBEHHBIH TEXHOJIOTUYECKUH MHCTUTYT (TexHUueckuil yHuBepcuter), Kadenpa
TEOPETUYECKUX OCHOB MaTepuasioBeneHus, Kajpenpa TeopeTnueckux OCHOB MaTepHaIOBEICHHS.
— Canxrt-IlerepOypr: [0. u.], 2014. - 146 c. // CII6I'TU. Dnexrponnas 6ubimoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenust: 15.02.2021). - Pexum pgocryma: s
3aperucTpUp. MOJIb30BATENCH.

8. IlepedeHb »3JIEKTPOHHBIX O00pPa30BATEJbHbIX PeCYpCcoOB, HEOOXOAMMBIX Jisl
OCBOEHHUS TUCUMILINHBI.

WuTepHeT-pecypchl:  NMPOBOAUTH TMOMCK B Pa3IMYHbIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCI0JIb30BaTh MaTePHAIIbI
CalTOB, PEKOMEHIOBAaHHBIX MTPEIIO/IaBaTEIIEM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMITBIOTEPOB MHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - HayuHasi 3JeKTpOHHas OHOJIHMOTEKA MEPHOAMYCCKHX
W31aHUH;

http://e.lanbook.com - DieKTpoHHO-OMONIMOTEYHAs CHCTeMa u3aaTelnbcTBa «JIaHbY,
KoJuleKuuu «Xumus» (KkHUru usgatensetB  «Jlawb», «bunom», «HOT», «IIpodeccusy),
«HanotexHonorum» (KHUTU u3natenbeTBa «buHom. JIabopaTopust 3HaHUN);

www.consultant.ru - Koucynsrautllinroc - 6a3a 3ak0OHOIATEIbHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;

WWW.Scopus.com - baza maHHbIXx pedeparoB M HUTHPOBAHUS ScOpUS H3IATEITHCTBA
Elsevier;

http://webofknowledge.com - VuuBepcanpHas pedepartuBHas 0a3a JaHHBIX HAayYHBIX
ny6nukanuit Web of Science komnanun Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (Benukobpurtanus);

www.oxfordjournals.org - ApxuB Hay4HBIX XKypHaioB u3narenbcrBa Oxford University
Press;

http://www.sciencemag.org/ - TlomHOTEKCTOBBIM gocTyn K kypHamy Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctyn k sxypuany Nature (Nature Publishing Group);

http://pubs.acs.org - doctyn k koiutekuuu >xypHanoB Core + m3garenbcTBa American
Chemical Society;

http://journals.cambridge.org - TIOJHOTEKCTOBBI MJOCTYN K KOJUICKIIUH >KYypPHAJIOB
Cambridge University Press.
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9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqalomnxca 0 OCBOCHHIO TUCHUITIJIMHBI.

Bce Buapl 3aHATHH 1O AMCUMILIMHE TMPOBOJSATCS B COOTBETCTBHHM C TpPeOOBaHMSIMU
cnenyromux CTII:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011 KC YK/IB. Buasl yueOHbIX 3ansTHil. JJabopaTopHbIe pabOTHI.
OO6mue TpeboBaHMs K OPraHu3aly U MPOBEACHHUIO.

CTII CII6GI'TH 048-2009. KC YKIB. Bunbl yueOHBIX 3aHsaTHH. CaMOCTOSTEIbHASA
taHupyemMast padota crynentoB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTyYllle
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMaTpuBas MPU STOM PETYISIPHOE MOBTOPEHUE
MPONJICHHOT'O MaTepuaa.

OCHOBHBIMU yCTIOBHSIMH TIPAaBHJILHOW OpraHU3alliy y4eOHOTro mporecca JUisi CTYJACHTOB
SABIISETCS:

IJIAHOBOCTh B OPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHHE K U3YUYCHUIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOIKEH MPUXOIUTh, UMEsl 3HAHUSA T10 YK€ U3YYCHHOMY MaTepHaiy.

10. ITepeyens HHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIL3yeMbIX NMPHU OCYIIECTBJICHUHU
0o0pa3oBaTe/ILHOIO Mpolecca Mo JUCIHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B ydeOHOM mporiecce 1O JaHHON JUCHUUIUIMHE TMPEIYCMOTPEHO HCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJOTHH:

YTEHUE JIEKLUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAlUM;

B3anMo/eiicTBre ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe obecniedeHue.
I[J'ISI IMPOBEACHU A 3aHSATHA HUMEIOTCS NEPCOHATIBHBIC KOMIIBIOTEPEI € HPOTrpaMMHBIM

obecrieueHueM:

- Oneparmonnas cucrema Microsoft Windows 10 Professional;

- Microsoft Office Std;

- AHTHBUpYCcHOE nporpammHoe obecrnieuenue Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0);

- PTC Mathcad.

10.3. Ba3bl JaHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTHTH CO PAH.

2. http://borovic.ru - 6a3a marenros Poccun.

3. http://1.fips.ru/wps/portal/Reqister - denepanbHbI HHCTUTYT TPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3za marenros CIIIA.

5. http://freepatentsonline.com- 6a3a matenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a narenaros CIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza TOCTos.

10. http://elibrary.ru — Poccuiickasi morckoBasi CHCTEMa HAy4YHBIX MyOJIMKAIIUH.

11. http://springer.com — aHTI0S3bIYHAS TIONCKOBAst CHCTEMA HAYYHBIX TYOITHKAIHIA.

12. http://dissforall.com — 6a3a gucceprarmii.

13. http://diss.rsl.ru — 6a3a aucceprarnmii.
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14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.
15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpOB XUMHYECKUX COCTUHEHHUH.
16. http://markmet.ru — mapo4HuK crayei.

11. MarepuajbHO-TeXHHYECKOe olecleyeHHe OCBOCHUSI NAUCHMILVIMHBI B Xoje
peasuzanum 00pa3oBaTeIbHON MPOrPAMMBI.
Jns mpoBeneHHs 3aHATHA B MHTEPAaKTUBHOW (Qopme, UYTEHHS JIEKIMA B BHIC
IPE3eHTAlMH, IEMOHCTPALUU BUJICO MAaTEPHAIIOB UCIIOIb3YETCsl MyJIbTUMEINIHASI TEXHUKA.
Jns  mpoBeneHuss 7abOpaTOPHBIX 3aHATHHA MacTep KIAacCOB U JIEMOHCTpAIUH
IPAaKTUYECKON MCCIIE0BATENIbCKON paboThI UCIIOB3YETCs ClleAyIollee 000py0BaHuE:
JlaGopaTopusi XMMHYeCKHX U TEPMUYECKHUX Hccae0BaHuil Ne 3
Habop xuMu4eckoi nocysbl 1 peakTUBOB.
BrrTspkHOM mIKad.
Onektponeun kamepubie CHOJI 3/11 — 2 .
Cymmnbasiii mxag IC-80-01 CITY.
Becrwl ananutuueckue snexkrponnsie BJIP 200.
3akaio4yHas BaHHA.
Boaopoansiit Koppo3uMeTp.
pH-meTp.
JlabopaTopusi onTHKO-MeXaHHYeCKUX u3Mepenni Ne 5, Ne 16
Teépnomep PTII 5011.
Teépnomep TII-2.
Teepnomep ynusepcanbubiii UTEPB-187,5-A.
Muxkpotsépaomep [IMT-3.
VabetpazBykoBoil TBEpaoMep «KoncranTa K5V ».
[TpuGop I u3MepeHus mepoxoBaTocT mosepxuoctu Mitutoyo SJ-201.
[Tpubop 11 M3MepeHus EepOXOoBaTOCTH MOBEPXHOCTH Ha OCHOBE Mukpockorna MUC-11.
Jlazepnsrit manmeHoMep CONDTROL X2.
Jmmanomep U3B-6.
MHUKpPOCKOIIBI H3MEPUTENbHBIE CIIEIIMaIbHbIE (B T.4 MUKpPOKATEPhl U ONTUKATOPBI) — 10 mIT.
Konnekuust TokapHbIX pe310B U KOMILJIEKT YIJIOMEPOB JJIsl ONPEENIEHNUs UX T€OMETPUUECKHUX
XapaKTepUCTHK
Konnekuust ”HCTpYMEHTOB JUIsl 00pabOTKHU OTBEPCTHUH:
Caépra crimpalibHbIE, IEHTPOBBIE, KOJIBIIEBBIE.
3eHKepbl HWINHAPUYECKUE, KOHUYECKUE.
Pa3BEépTky LUIMHAPUYECKHE, KOHMYECKHE, MAIIMHHbIE pyYHble. MeTunku
Konnexuus dpes:
KoHueBble, MIMOHOYHbIE, OCEBbIE, (PaCOHHBIE, MOIYJIbHBIE, (PpE3epHbIE TOIOBKH.
Konnekuust cBapHbIX COEAMHEHNUN, TIOTYYEHHBIX Pa3IMYHBIMU METOAAMU: pyUHas 1yroBas
CBapKa, JIEKTPOKOHTAKTHAs (CTHIKOBAsi, TOUEUHAs!, POJIMKOBAsI), JEKTPOHHBIM JIy4OM,
HaIUIaBKa), 1€(PeKThl CBAPHBIX IIIBOB.
KommiiekT ocHacTKM 1711 U3rOTOBJIEHUs IecyaHoi popMbl. POPMBI 17151 TUThSI 110
BBITJIABJISIEMBIM MOJIETISIM.
Kokunu ans muThs B MeTaJuIndecKre (POpMBI.
[ITaHreHUHCTPYMEHTHI (MEXaHUYECKUE U 3JICKTPOHHBIE IITEHIeHIIUPKYIIH,
IITAaHT€HTTyOMHOMEPBI, IITAaHT€HperHcMach!).
MukpomeTpruueckre HHCTPYMEHTBI (MUKPOMETPBI, IITyOMHOMEPHI, HyTPOMEPHI).
KanuOpbI-ckoOb!I 1 KamuOpbI-MPOOKHU JJIsi KOHTPOJIS Pa3MEpOB JeTaleH.
JlabopaTopus cniekTpajibHbIX H3MepeHuii Ne 7
Crnextpodmoopumetp AvaSpec 3648.
HccnenoBarensckuii pagnometp 1L 1700.
Cnextopdporomerp CD-46.
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http://webbook.nist.gov/chemistry
http://riodb.ibase.aist.go.jp/riohomee.html
http://markmet.ru/

Cnexrpoxonopumerp TKA-B/I.
Apxomep PITYU-Y XJI4.
RLC metp E7-20.
BoasT™MeTp yHUBEpCaNbHBIN dJIeKTpoMeTpudeckuii B79-42.
Kommiekc uzmeputensubiii K505,
HcTouyHUK KanuOpOBaHHBIX HAMPSKEHUH,
Onexrpometp Keithley.
['eneparop curHagoB HU3KOYAaCTOTHBIN ['3-123.
Merommerp [1C-1.
HcTouyHuk nuTaHus MOCTOSHHOTO Toka b5-44.
JlaGopaTopusi onTHYECKHX M3MepeHuii Ne 8
Komrmiekc ontrueckux usmepenunit (15 meramiorpadudeckux MukpockornoB MUM-4, M1M-6,
MUM-8, yHuBepcanbHbIi n3MepuTenbHbIi Mukpockon YNUM-21, pedpakromerp UPD-23, 2
MUHEpajIorudeckux Mukpockona MUH-8,
Muxpotsépaomep [IMT-3.
OkynsipHas Bujgeokamepa k Mukpockony ALTAMI USB.
JlaGopaTopusi XUMHUYECKUX U TEPMUUECKUX HccaeqoBanuii Ne 10
Hab6op xumMudeckoii mocyabl U peakTUBOB, BECHI.
BerTspkabIe IKadbL.
CymunbHbIH mKad.
BakyyMHBI# CymibHbIH Kad.
TpyOuaras neub conporusnenus I1T-1,2-70.
buguctunnsarops! crekinsaabie bC.
Huctumisropsr [12-4.
JlaGopaTopus cnieKTpajbHbIX n3Mepennii Ne 11, 16
Cnekrpodoromerpsr CD-46, CD-56.
Cnexrpoxonopumetrp TKA-BJI.
Spxomep OITY-YXJI4.
JlazepHbiii Mukpoananu3aTop LMA -10.
HK-mukpockorn co criekrpodoromerpom Nicolet FTIR 3600.
Criextpodryopumerp AvaSpec-3648.
UccnenoBarenbckuii pagunometp L1700,
Muxkpockon inomuHectieHTHbIH JIIOMAM.
CnekTpomeTp aToMHO-a0copO1onHbiii MI'A-915.
Hudpaxrometp penrrenockuii Nikolet.
Muxpounreppepomerp MUN-4Y42.
Becer WA-21.
YcTaHoBKa A7 U3MEPEHUSI KPaeBbIX YIJI0B CMayMBaHUS M MIOBEPXHOCTHON YHEPTHUH.
YcTaHOBKaA /711 U3MEPEHUS XapaKTEPUCTHK AIEKTPOXPOMHBIX YCTPOHCTB.
JIBe ynbpTpa3BykoBbie BaHHBI Y3Y-0.25.
Marnutabie Memanku MM-5.
Jlaboparopusi XMMH4YEeCKHUX U TEPMUYECKHUX HccaeaoBaHuil Ne 12, Ne 22
Habop xumuueckoil mocypl 1 peakTHBOB.
BrrTspkHOM mIKad.
[eun CHOJI ¢ pa6oueit Temmeparypoii 1100°C — 3 .
Ieus POCMY®EJIb 21/1300°C/5KBT/220.
YcTaHoBKa ra30BOT0 TpaHCIOPTA.
VYcranoska CBY narpesa.
Becrr BJIK-500.
XO0JIOIUIILHUK.
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Jlaboparopuun Un:xxuanpunrosoro nenrpa CIIGI TU(TY)
CKaHUPYIOIIHI 30HI0BBIN aTOMHO-CHI0BOI Mukpockon ShimadzuSPM-9700;
JlazepHslii AudpakIMOHHBII aHaM3aTop pazmepos yactull Shimadzu SALD-7500nano;
TepMoMexaHUYECKHI aHATH3aTOP W3MEHEHHS TMHEHHBIX pasmepoB Shimadzu TMA-60;
Tpubomerp Anton Paar THT;
Peometp Anton PaarPhysica MCR 302;
HK-®ypbe ciekrpomerp Shimadzu IRTracer-100;
Juddepennmanpablii ckanupyromuii katopumerp Shimadzu DSC-60 Plus;
Hepusatorpad Shimadzu DTG-60;
YuuBepcanbHas ucnbsitaTeabHas Marmaa Shimadzu AG-XD plus, 20kN-50kN;
Cnekrpodoromerp Shimadzu UV-1800;
MHuorodyHKIoHaIbHAS TaOopaTOpHas MalInHa I iepemermBanus MagicLab-XP;
Cnexrpometp SIMP Bruker AVANCE 111 HD 400 NanoBay;
PacTpoBbslii 251ekTpoHHBIN MUKkpockon TescanVega 3 SBH;
PentrenoBckuii tudppakromerp RigakuSmartLab 3;
[TpubGop a1 MpoBeCHUS U3MEPEHHI TeMIIepaTypo- U TernonpoBoaHocTy Netzsch LFA 457
MicroFlash;
[Tpubop cuuxponnoro Tepmudeckoro ananuza Netzsch STA 449 F3 Jupiter.

12. Oco0eHHOCTH OCBOEGHHMSI [IHCHOUILIMHBI HHBAJIWAAMH H JIHIAMH
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

C

JUis WHBaNMIOB U JIMIl C OrPAaHMYEHHBIMU BO3MOXKHOCTSMH y4eOHBIE MPOIECC
OCYILECTBIISICTCS B COOTBETCTBHH C [loyioskeHHMeM 00 OpraHM3aluy Y4eOHOTo Iporecca st
oOydeHHs MHBAJIUIOB W JUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),

yTBEpkAEHHBIM pekTopoM 28.08.2014.
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[Ipunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

DoH/1 OLIEHOYHBIX CPEICTB

AJIsl TIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalum 1o JTMCHMUIIIMHE

«{u¢poBbie MeTOIbI KOHTPOJISA CTPYKTYPbI U CBOMCTB MPOAYKIMH XMMHYECKHUX

mpou3BOACTB»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnpexc Oran
KOMIIETEHI[UHA Conepxanme hopmMupoBaHUS
OIIK-1 Cnoco0eH popMyJIMpoBaTh HeJIH U 3212491 IPOMEXKYTOUHBIN
HCCJICJOBAHNS, BBISIBJATH IPHOPHUTETHI PELICHUs 3a/1a4,
BbIOMPATH M CO31aBaTh KPUTEPHUH OLIEHKH Pe3yJIbTATOB
HCCJIEIOBAHN I

OIIK-6 Cnoco0eH oCylmecTBJIATh HAYYHO-HCCIEA0BATENbCKYIO | IIPOMEKYTOYHBIN
NeATeJIbHOCTD, HCII0JIB3YS COBpeMeHHbIe
HH(POPMALMOHHO-KOMMYHHUKAIMOHHbIC  TEXHOJIOI'HH,
rj100a/1bHbIe HHPOPMALIMOHHBbIE PeCypPChl

OIIK-9 Cnoco0eH nmpeacTaBasATh Pe3yJbTAThl HCCJIEI0BAHUSA B | IIPOMEKYTOUHBIN

00JaCcTH MAIIMHOCTPOEHUS B BH/ie HAYYHO-TE€XHHMYECKHX
0TYEeTOB U My0JMKANNH
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHUS KOMIIETEHIIHIl HA Pa3IMYHBIX 3TaNaX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u [okazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
HalMEHOBaHHE (meckpuITopbl) OLICHUBAHUS (onmcaHue BEIPa)KEHHOCTH AECKPHUIITOPOB)
HHAMKATOpA «YJOBJIETBOPUTEIILHO» «XOpOLIO» «OTJIUYHO»
AOCTIKCHUA (moporoBsiii) (cpenumit) (BBICOKHIA)
KOMIIETECHIIMU
OIIK-1.3 3Haer: OTtBeTsI HA Nwmeer CrnocobeH npuBecTu 3HaeT COBPEMEHHBIE
DOpMyIUPOBAHUE | - COBPEMEHHBIE METObI Borpockl Nel-9, | mpencraBienue o IIpUMEPBI METOIOB METOBI UCCIIEIOBAHUS
LIeJIeH, TOCTAHOBKA | XMMHYECKOTO U (PH3HUKO- 12-17 x 3a4éTy. | COBPEMEHHBIX aHalln3a KOHKPETHOI'O | MAaTCpHATIOB X MOXKCT
3aau . xuMuueckoro ananusa (3H-1) Meroaax (pusuko- Marepuana. BbIOpaTh METOJ IS
HCCICAOBAHHH. XUMHYECKOTO CBOEro 00BEKTa
aHaJn3a CBOWCTB HCCIIENOBAaHUA.
TBEPAOIO Tea.
3Haer: OTtBeTbl HA Nwmeer Moxer npeanoxuTh 3HaeT NporpaMMHbIE
- O IPOrPaMMHBIX NPOAYKTax A | Bompockl Nel(0- | mpeacTtaBieHue o CBOM BAPUAHTHI NPOIYKTHI IJIs1
TEOPETUYECKUX UCCIECTOBAHUMN U 11 x 3auéry. TEOPETUYECKUX TEOPETUYECKOTO TEOPETUUYECKUX
MOJEIUPOBAHUS MaTEPUAIOB U MeTodax HUCCIICOOBAHUA NN I/ICCJIGI[OBaHI/Iﬁ u
nporeccoB (3H-2). UCCIIEIOBAHUS. MOJEIIUPOBAHUS MOJEIINPOBaHUs
MPELIOKEHHOTO MaTEpPUAIIOB U
Marepuana Ui MIPOLIECCOB.
rporecca.
OIIK-6.4 Ymeer: OrtBeThl Ha Nmeer npencrapienne | CriocoOeH BHIOPATH VYmeer BeIOUpaTh
BrI60p €11ocoGoB 1 | - BRIOPATh MPOrPaMMHBIA IPOAYKT | Bonpocs: Nel8- O IIPOrpaMMHBIX MIPOrPaMMHBIA POAYKT | MPOrpaMMHBIE IPOAYKTEI
METOJIHK JUIS TEOPETHUYECKOTO 1 23u 3a1anne Ne§ | mpoxykrax s UISL CBOETO UISL CBOETO
BBIIIOJIHEHHUSI SKCIIEPUMEHTATBHOTO K 3a4€Ty. TEOPETHYECKUX U MCCIIE/I0BaHMUsI U3 TEOPETHYECKOrO U
HCCIIEIOBAHUH. HCCIIeIOBAHHS (Y-l) 3KCHepHMeHT§ﬂBHBIX CIIMCKa NPEAI0KEHHBIX 9KCHEPUMEHTAIBHOI'O
UCCIICIOBAHUY. MIPOAYKTOB. UCCIIeIOBaHUSI.
YwMmeer: OtBeThI HA Nmeer Mosket Ha3BaTh 3HaeT COBPEMEHHBIE
- BBIOpATh METOIBI TS Bompockl Ne26- | mpencTaBieHHE O METOIBI NporpaMMHBIE
HCCIEN0BAHUS MAaTEPUAIIOB U 27 x 3a4€Ty u CYIIECTBYIOIINX HUCCIENOBAHUA, TPOYKTHI JJIsT
nporeccoB (Y-2) 3amanue Ne9. MeToAax MOJEIUPOBAHUA U MOJIEIMPOBAaHUSA U
MOJICIIMPOBAHUS U TIPOTHO3UPOBAHUS TIPOTHO3UPOBAHHUS
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MIPOTHO3UPOBAHUS XapaKTEPUCTHK XapaKTEPUCTHK
CBOICTB MPEAJIOKEHHOTO MaTepHaJiOB U U3/ACIIUMN.
(G YHKIIMOHATBHBIX MaTepHaa.
HAaHOMAaTEPHAJIOB.

Ymeer: OTBeTHI HA HUwmeer MoskeT npeyIoKuTh U | YMeeT 000CHOBATh

- BBIOpaTh METOAMKY M TIPUOOPHI
JUTSL aHAJIM3a CTPYKTYPBI U CBOMCTB

Bonpockl Nel8-
23 Kk 3a4€Ty U

npeJcTaBiIeHue 00
OTJINYUH METOIMKU

CPaBHHUTH MEXKIY
CcO00I HECKOJIBKO

BBIOOp METOJIUKU U
npuOOpOB IS aHAIIN3a

matepuanos (Y-3) 3amanue NelO- | aHanm3a OT MeToJa. | METOJUK JUIsl aHAaN3a | KOHKPETHOTO
11. OJIHOTO U TOTO XKe MaTepuana.
CBOIICTBA.
OIIK-9.3 Ymeer: OT4éThl O Nwmeer Crnocoben YmMeer paccTaBisiTh
DopMyIUpPOBAaHU | - PACCTABUTH MPUOPUTETHI 1a00paTOPHBIX | MIPEJICTABICHHUE O chopMyIIIpPOBAThH IPHOPHUTETHI
€ BBIBOJIOB I10 MOJyYCHHBIX pe3ysbTaToB (Y-4) paborax. 3HAYUMOCTHU HECKOJIBKO MOJTy4YEHHBIX
pe3yibraTam HAyYHBIX pe3yJIbTaTOB pE3yJIbTATOB.
UCCIIEIOBaHU U pE3yNbTaTOB. HAy4YHOTO
odopmiteHne VCCJICJIOBAHMSI.
OTYETHOU YwMmeer: OTuéThl O Nwmeer Cniocoben Ywmeer nenatb
JOKYMEHTAITUH. - clIes1aTh BBIBOJIBI 110 pe3y/bTaTaM | JIAOOPATOPHBIX | TPEJCTABIICHUE O chopMyIIIpOBaTh TPaMOTHBIE BBIBOJIBI TTO
uccnenoBanus (Y-5) paborax. CTPYKType OTY€Ta O | BBIBOJIBI 110 paboTe U | pe3yabTaTaM CBOUX
HAyYHOM CBSI3aTh WX C IENb WCCJICIOBAHHH.
WCCJICTOBaHHH. paboThI.
Ymeer: OT4€THI O Nwmeer Crnocoben coctaButh | CiocoOeH MOrOTOBUTD
- 0pOPMHTH OTYET O MPOAETAHHOM | TAOOPATOPHBIX | MPEICTABICHHUE O TUTaH OTUYéTa O OTYET O MPOACTAHHOM
uccnenosanuu (Y-6) paborax. npaBujIax MPOJIeIAHHOM UCCJIEIOBAaHUH.
oopMIIeHHS OTUETa | UCCIICOBAHUU U
o HHP. chopMyIIMpoBaTh
BBIBO/IBI.
Buaaneer: OrtBeThl Ha Nwmeer npexcrasnenne | Mosker npeasioxkuts | Bmaneer
- IPOrpaMMHBIMU NIPOAYKTaMU BOMpOCEH! Ne23- O MporpaMMax Juid MIPOrpaMMHBIE MIPOrPaMMHBIMHA
JUIS ONTMCAHUs, aHaJIN3a U 29. HaIIMCaHH:A TEKCTOB, cpencTBa s cpencTBamu AJis
0TOOpaXKeHHsI Pe3yIbTaTOB Oruérer o PCAAKTHPOBAHIS HAIKMCAHKS TEKCTOB, 06paboTKH 1
uccnenosanus (H-1) nabopaTopHbIx | M300paKeHus, PEaKTUPOBAHHUS HpeICTaBICHUS
paborax. 0bpaboTky U300paxeHus,

PE3YJIbTATOB HAYYHOI'O
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Jlokmna. rpaduueckoro 00paboTKu HCCJIEIOBAHMS.
Marepuana. rpaduIecKoro
MaTepHaja CBOEro
HCCIIEIOBAHMS.
Baapeer: OTBeTHI Ha HNmeer Croco0eH OIeHUTh Bnaneetr MmeTogamu
- MaTeMaTUYECKHUM armaparoM aiis | Bormpockl Nel-3 | mpesacraBiieHue o TOYHOCTb CPEJCTB MaTeMaTH4eCKOM
OIMCAHUs U aHaAJIM3a pe3yiIbTaToB | M 3amanus Nel- | morpemnoctu U3MEPEHUS U CTaTUCTHKH.
HCCJICIOBAHUSI (H-Z) 2K 3a‘IéTy. CpCACTB U PE3YIbTAaTOB
pe3ynbTaToOB HCCJIEIOBaHMS.
W3MEpEHUS.
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[xana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

[To pucnumniamHe TPOMEXKYTOUHAs arTecTanus mpoBoauTcs B (opme 3auéra. s
MOJTydeHUs: 3au€Ta JOJDKEH OBITh JOCTUTHYT «IIOPOTOBEINY» YpOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETECHIINH.

3.
a)

TunoBbie KOHTPO/IbHbIEC 32JaHUA /ISl IPOBEACHUS NIPOMEKYTOYHOM aTTeCTALMHU
Bonpoce! 11 O1eHKH 3HaHUM, YMEHHI ¥ HaBBIKOB, COPMHUPOBAHHBIX Y CTYICHTA I10

kommerenmu OITK-1:
Teopernueckuii BOIpoc:

— O 0 1N DN B~ W —

[
[

12

13.

14
15
16

. Buzpl morpentHocTy 3KCnepUMEHTAIbHBIX PE3YJIbTATOB.

. IlorpemiHocTh METO/1Aa U CPEACTBA U3MEPEHHUS.

. MeTop1 cTaTHCTUYECKO 00pabOTKH SKCIIEPUMEHTAIBHBIX JIaHHBIX.

. OU3HKO-XUMHYCCKHUX SABJICHUS, UCTIOJIB3YEMBIC [JI UCCIIEAOBAaHUA MAaTEPUATIOB U IIPOLECCOB
. Metonst pearreHodaszoboro anammsa (PCA).

. MeTroapl peHTTeHOCTPYKTypHOTO aHainu3a (PDA).

. Auddepennnanpapiii Tepmudeckuii anamus (I TA).

. MeTopl ckaHupytomei 3J1eKTpoHHON MUKpockonuu (COM).

. UK-cniektpockonusi.

0.

Teopetnueckue uccnenoBaHuUs.

. IIporpaMMHBI€ IPOAYKTHI B XUMUU U MATEPUATIOBEICHUH.

. lHenu v 3amaun NPUKIAIHBIX U GyHIAMEHTAIBHBIX UCCIICIOBAHUA.
MeTobl U pecypchl IS TOTyYeHHsT HayqHOW HH(DOpMAIHH.

. Dtansl npoBeaenuss HUP.

. MeTo1bl IJITaHUPOBAHUS IKCIIEPUMEHTA.

. Pecypcest s nposenennss HUP u ux noaroroska.

17. CoBpeMeHHBIE METOIbI (PU3UKO-XUMUIECKOTO aHAIIN3A.

a)

Bomnpocs! 11 O1IeHKH 3HaHU#, YMEHHI ¥ HAaBBIKOB, C(OOPMUPOBAHHBIX Y CTYJICHTA 110

koMmnerennuu OIIK-6:
Teopernuecknii Bonpoc:
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19.
20.
21.
22.
23.
24.

. BoamoxHocTH MeToia peHTrenodazoporo ananusa (PCA).

Bo3moxHOCTH MeTOo1a peHTTeHOCTpYKTypHOTro aHanu3a (PDA).

Bo3moskHocTH uddepennmansHblii Tepmuueckuil ananus (I TA).

Bo3mokHOCTH MeTO/1a CKaHUPYIOIIEH IeKTPOHHON MUKpockomuu (COM).
Bosmoxnoctn UK-cnekrpockonuu.

Mertox n3MepeHus, MeTOIMKa aHaIn3a U CPEACTBA H3MEPEHHUSL.

ITporpamMMHbIe MIPOAYKTHI Uil TEOPETUUECKUX HCCIETOBAHUN XUMHUYECKUX BEIIECTB

¥ TIPOLIECCOB.

25

. HpOF PaMMHBIC TPOAYKTHI IJId MOJACIHUPOBAHHA MATCPHUAIIOB U TCEXHOJOTMYCCKUX

IPOILIECCOB.

26
27

a)
KOMIICTCH
Te
28
29

. COBpeMeHHHe MCTObI (I)I/ISI/IKO'XI/IMI/I‘ICCKOFO aHaJInu3a.
. MeTOI[BI KOMIIBIOTEPHOI'0 MOJACIIMPOBAHUA CBOICTB BCIICCTB U MaTCpUAJIOB.

Bomnpocs! 11 O1leHKH 3HaHUi, yMEHHH ¥ HaBBIKOB, C(OOPMHUPOBAHHBIX Y CTYJIEHTA 110
unu OTIK-9:

OpETUYECKHM BOIPOC:

. TouHOCTb CpeNCTB U METOJIOB U3MEPEHUH.

. IIporpaMMHBbIe IPOTYKTHI 11 IPEICTABIEHUS PE3YIbTaTOB UCCIEAOBAHMUS.
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IIpakTuyeckue 3aJaHusA:
1. Toctpoiite rpaduueckyio 3aBUCUMOCTh IO 3aJaHHBIM pe3yJbTaTaM H3MEPEHUs U
00BsicHUTE €€.

2. PaccunrtaTh cpeJHEKBAIpaTUYHOE OTKIOHEHUE JIJIsl MacCHUBa JTaHHBIX.

3. CpaBHUTH 1 000CHOBATH CTENEHb Ae(heKTHOCTH MaTepuasoB 1o gaHHbM PCA.

4. Onpenenuth (Ha30BBIM COCTaB Marepuana 1o audpakrorpamme obOpasma U HabOpy
ATAJIOHHBIX TU(PPAKTOTPAMM.

5. Onucarb pe3ynbtathl JJTA 10 nosrydeHHbIM KPUBBIM.

6. IIpoananu3upoBats n3oopaxenue co COM.

7. Pacimudposate npemioxeHusiii MK-criekTp, ucnosb3ys TaHHbIC KAPTOTEKH.

8. BbeiOpaTh mporpamMMHbIe MPOAYKTHI JJIsi TEOPETHUECKUX HCCICIOBAHUN 110 TPEIIOKEHHOMN
TEMEC.

9. Ilpennoxuth HaOOp 3alay, KOTOpble HEOOXOAWMO PEUINTh MPHU 33JAHHON IENU
UCCJIEJOBAHMUSL.

10. [IpennoxuTh METOBI U IPUOOPHI JIJIS1 KCCIIEA0BAHUS, 3aJJaHHOTO CBOMCTB 00BEKTA.

11. Omnpenenutb NOTPeOGHOCTH B pecypcax Ui IPOBEIECHH 3alaHHOTO UCCIIEIOBAHNUS.

4. MeToauuecKkne MaTepuaibl I oNpeaesieHUs] MPOIeAYpP OLEHHBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YOIIHX 3TAaNbl JOPMHUPOBAHUS KOMIIETEHIIUA.

[IpoMexyTrouHass arTecTalys 1O JUCIUIUIMHE TIPOBOJHUTCSI B COOTBETCTBHH C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok mpoBeaeHUs 3a4€TOB U
HK3aMEHOB.

[To nucuUIUIMHE TPOMEXKYTOYHAS ATTECTAIHS TPOBOIUTCS B (hOpME IK3aMEHA.

Pe3ynbrathl OCBOCHMS JHUCHUIUIMHBI CYUTAOTCS JOCTUTHYTBIMH, €CIM I BCEX
AJIEMEHTOB KOMIICTEHIUI IOCTUTHYT MOPOTOBBIA YPOBEHb OCBOCHHSI KOMIICTCHIIMM Ha JIAHHOM
9Tare — OIEHKA «YAOBICTBOPUTEIHHO.
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