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BBEAEHHUE

HucuurmnHa  «JlucnepcHble THUILEBBIE CUCTEMBDY  SIBIISIETCS
JTUCHMIUIMHON BapUaTUBHOM 4YacTH YYEOHOTO IUIaHA HalpaBJICHUS
noarotoBku 19.03.03 IIpoaykThl MUTAHKUS KUBOTHOTO MPOUCXOXKIACHUS,
U3ydaemylo Ha 2 Kypce B 4 cemecTpe.

[lenpto u3ydYeHUs TUCHUIUIMHBL  «JlucriepcHble  MHUIIIEBBIE
CUCTEMbD» SIBIACTCS (POPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUU O
CBOMCTBAX MHOTOKOMITOHEHTHBIX JHUCIEPCHBIX IMHIIEBBIX CHCTEM H
CTPYKTypoOOpa3oBaHMsi B HHX, NPUOOpPETEHHE 3HAHUW B 00JACTH
MOBEPXHOCTHBIX  SIBJICHUM, YCTAaHOBJIECHUM HUX B3aUMOCBSI3U C
JUCIIEPCHBIM COCTOSIHHUEM BEILIECTBA.

OCHOBHBIMU 3a7]a4aMU U3YUYEHUS TUCIUTUIUHBI SIBISIOTCS:

- 00ydeHHE OCHOBHBIM 3aKOHAM IIOBEPXHOCTHBIX SIBICHUH U
JUCIIEPCHOTO COCTOSIHHS BEILIECTBA;

- OBJIQJICHUE METOJUKON pacuera OCHOBHBIX COOTHOUICHUM
TEPMOJIMHAMUKY MTOBEPXHOCTHBIX SBJICHUI;

- (gopmupoBaHHE HABBIKOB B O0JIaCTH CTPYKTYpOOOpa30oBaHHS
MUIIEBBIX MACC;

- U3Y4YEHHUE METOJOB IMOCTPOCHUSI PEOJIOTHYECKUX MOAEIeH s
MOJEIUPOBAHUS TEXHOJIOTHUYECKHUX MPOLIECCOB;

- TIOJIyYE€HHUE OMbITA y4acTUsi B pa3pabOTKE METOJMK IPOBEICHUS
UCCIICJTOBAHUN TOBEPXHOCTHBIX SIBJIICHUM B OJIHOKOMIIOHEHTHBIX H
MHOTOKOMIIOHEHTHBIX ~JIHCHEPCHBIX CUCTEMAaX B 3aBUCUMOCTH OT
pa3MepoB YaCTHUI] AUCTIEPCHON (a3bl;

- OBJIQJICHUE METOJIaMH H3MEPEHUS OCHOBHBIX XapaKTEPUCTUK
MOBEPXHOCTHBIX SIBJICHUN U TUCHEPCHOTO COCTOSIHUS BEIIECTBRA.

- oOyueHHE MpUeMaM KOMIUIEKCHOTO aHajdu3a JUCIePCUOHHOMN
MUIIEBON CUCTEMEI.



OBIIUE CBEJIEHUA

B Meronuueckux yKazaHUSX NPUBEACHBI 3aJaHus, CTPYKTypa
paboThl, METOAWKA BBIMOJHEHUS CaMOCTOSTEILHOW paboTel. B
COOTBETCTBHUH C pabouell mporpaMMON JUCIUILIMHBI YKa3aHa METOINKA
NPUMEHEHUS OaJUIbHO-PEUTUHIOBOM CHUCTEMBI U IPOMEKYTOUHOU
aTTECTaINH 110 JUCIUTUINHE.

CamocTosiTennbHas paboTa CTYJACHTOB paccMaTpPUBAETCS Kak BH]T
ydeOHoM geaTeabHocTH. (CamocTosTenabHas paboTa CIOCOOCTBYET
GbOpMUPOBAHUIO TaKWMX HABBHIKOB KAaK YMEHHE OCYIIECTBIATH ITOHCK,
aHaJgW3 M OIEHKY WH(OpMaIuyu, HEeOOXOAMMOMN IS TMOCTAaHOBKH H
pemieHuss  podEeCCUOHATIBHBIX  3ajJa4, MNPO(PECCUOHATIBHOTO U
JUIHOCTHOTO Pa3BUTHS; HCIIOJIb30BAaTh nH(pOpMaIMOHHO-
KOMMYHUKATUBHBIC TEXHOJIOTUH TSt COBEPIICHCTBOBAHUS
npodeCCUOHATBHON JEATEIbHOCTH; 3aHUMAThCA CaMOOOpa30BAHUEM.
O6o3HaueHHbIE TpeOOBaHUS K TOATOTOBKE CTYJAEHTOB [ENIAIOT WX
KOHKYPEHTOCIIOCOOHBIMHA Ha COBPEMEHHOM PBIHKE TPY/Ia.

JlaHHBIE METOJIMYECKHUE YKa3aHUs COJEPk AT PEKOMEHIAIUU 10
W3YUYCHHUIO TEOPETHYECKOT0 Kypca «JlucrepcHbIe MUIIEBBIC CUCTEMBIY,
MpeayCMaTPUBAIOT  CAMOCTOSITEIBHYIO  MOJATOTOBKY K  3aHSTHSM,
HanucaHue pedepara.



OBIIASI XAPAKTEPUCTUKA CAMOCTOSITEJIBHON
PABOTbI

VY4ebHo mporpaMMoi TUCHMILUIMHBI nipeycMoTpeHo 50% obobema
BPEMEHU M3yUYCHUSI MaTepHuaja Ha CaMOCTOSITEIbHYIO padOTy CTYJICHTOB.
JlaHHBIM BU paOOTHI ABISETCS OOS3aTENbHBIM IS BhIMOMHEHUS. [Ipu
CaMOCTOSITEJIbHOM BBIITOJTHEHUHM 33JJaHU CTYJIEHT YYWUTCS H3y4yaTb
HOBBIM  MaTepuall, paboTaTb C NEPUOIUYECKOM  JUTEPATypPOM.
[Iporpammoii mperycCMOTPEHO JBa BH/Ia CAMOCTOSTEILHOU paOOTHI:

1. CaMOCTOATENBHOE U3YUYEHUE TEOPETUUECKOTO Kypca.

2. Pedepar.

[To xaxxmomy BUay pabOTHI CTYJIEHT JOJKEH BBIIIOIHUTH 3aJIaHMS,
MPUBEJCHHBIE B TAHHBIX METOJMYECKUX YKA3aHUSAX U COrJIACOBAHHBIE C
MIPEIMOIABATEIIEM.

BoinonHennble  3amaHus  0QOPMIISIIOTCS. B COOTBETCTBUHM  C
TpeOOBaHUSMHU OPOPMIICHUS CTYJACHUYECKHUX TEKCTOBBIX JIOKYMEHTOB U
CHAIOTCSl  TpEenojaBaTeil0 B COOTBETCTBUM  C  rpadukom
CaMOCTOATEILHOM PabOTHI.

CamocrosTenbHas paboTa CTy/I€HTOB IpeIHa3HaueHa JIs:

-yri1yOJICHHOTO M3Y4Y€HHs Y4Ye€OHOW JAUCHUIUIMHBI C  IIEJbIO
OCBOCHUSI (yHAAMEHTAJIbHBIX, MPEAMETHBIX W METOJ0JOTHUYECKUX
3HaHUMH;

- (hopMHpOBaHUS YMEHUI BBHITOJHATH CAMOCTOSITEIBHYIO PadOTy B
MO3HABATEJIbHOM, MPAKTUYECKOH, yu4eOHO-HUCCIIeI0BATEILCKOM, HayYHO-
HCCJIE0BATEIILCKOM U IPOCKTHOM JIESTEIIbHOCTH;

- pa3BUTHE Yy CTYJECHTOB JHMYHOCTHO M TPOPECCHOHAIBHO
3HAUUMBIX  KA4eCTB, MHAMBUIYAJIbHOTO  CTWISI  y4eOHOM U
npodeCCUOHATBHO  JIESITENBHOCTH, OOMMX U IPOodecCHOHATBHBIX
CIIOCOOHOCTEN (CIIOCOOHOCTh TNMPUHHUMATh Ha Ce0sl OTBETCTBEHHOCTb,
CaMOCTOSITEIbHO (POPMYJIUPOBaTh W pelIaTh MPOOJEMBbI, HAXOJUTh
KOHCTPYKTUBHBIC PEIICHUS B PA3JIMYHBIX CUTYAIUSAX, TOJEPAHTHOCTh U
7p.)

CamocrosTenbHas paboTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTO,

I[eJICHAMPABJICHHOTO TMPUOOPETEHUs] CTyJACHTAMH HOBBIX 3HAHUM,
XapaKTepU3YIOIIUNUCSA TPEIMETHOM HaIpaBICHHOCThIO, A(PHEKTUBHBIM
KOHTPOJIEM, OLIEHKOM Pe3yJIbTaTOB JICATEIbHOCTU CTYJACHTOB Ha 3aHITHUU



B Oamiax W BKJIIOYEHHWE €r0 B PEUTHUHTOBYIO CUCTEMY OIICHUBAHUS
pe3yJIbTaTOB yUeOHOM AESATEIbHOCTH.

KOMIIETEHTHBIN IOAXO/1 ITPU IMPOBEJIEHUN
CAMOCTOSTEJBHOM PABOTBI

B pesynbprare n3ydeHus JUCHUIUIMHBI CTYACHT JOJIKEH:
3HATh:

— TEOPETHYECKHE OCHOBBI CTPYKTYpOoOOpa3oBaHUS M TIOBEACHUS
MUIIEBBIX MACC U MAaTEPUAJIOB B X0/JI€ TEXHOJIOTHYECKON 00pabOTKH;

— KJacCHU(HKAIUIO OCHOBHBIX CTPYKTYPHO-MEXaHHYECKHUX CBOMCTB
IUIIEBBIX MaTEPHUAJIOB;

— (yHKIIMOHATbHBIC CBOMCTBA OCIIKOB U MOJIMCAaXapuA0B U X 3HAUYCHUE
JUTsl 0OeCIIeUeHHS KaueCTBa MUIIEBBIX MMPOIYKTOB,;

— OCHOBHBIC HAINpAaBJICHUS B O0O0JIACTM ONTHMHU3AIMH, KOHTPOIS U
YIOpaBICHUS TEXHOJIOTHUYCCKHUMHU IIpoIrieccaMH, OO0eCTICUMBAIOIINMU
MOJIYYCHHUE TTPOTYKITUU BEICOKOT'O KaUeCTBa;

— METO/JIbI pacyeTa Pe3yabTaTOB U3MEPCHHM, TTOCTPOSHHUE 3aBUCUMOCTEH
CTPYKTYPHO-MEXaHHUYECKUX  XapaKTEPUCTHK OT TEXHOJOTHYCCKHUX
apamMeTpOB.

YMETh:

— MPABWIbHO TPUMEHSITH METOJbl CTAHAAPTHBIX MCIBITAHUN MO
ONPENICICHUIO  CTPYKTYPHO-MEXAHMYECKUX  IOKA3aTeel  ChIPbhA,
MaTepHUaOB U TOTOBOM MPOYKIINH;

— TIPUMEHSITh METOAbI M TPUOOPHI IS ONpEJeNICHUs CTPYKTYPHO-
MEXaHUYECKUX XapaKTEPUCTUK IHIIEBOTO ChIPbs, IMOJIyhadpuKkaToB U
FOTOBOM MPOAYKIIUH.

BJIJICTh:
— (PU3UKO-XUMUYECKUMHU U CTPYKTYPHO-MEXAaHUYECKUMH METOJaMu

HCCIIeIOBAaHMUSI HA COBPEMEHHOM 000PY/10BaHUH;
— METOJIaMH aHaJiu3a U CHCTeMaTHU3allui HHOOPMAITUH.



[Iporiecc m3ydeHusl AUCIUILUIMHBI HAmpaBlieH Ha (OPMHUPOBAHHUE
CIEIYIOIMNX KOMIIETCHIIUM.

[1K-26 - criocoOHOCTHIO MPOBOAUTH AKCIEPUMEHTHI MO 3aJaHHOMN
METOJIMKE ¥ aHAIM3UPOBATH PE3YJIbTATHI;

3HATh:

- METOJIMKH MPOBOJUMBIX U3MEPEHUHN U UCCIICOBAHUM;

- METO/JIbI pacueTa pe3yJbTaTOB U3MEPECHUN;

- CTPYKTYpPYy HAIMCaHUS OTYETOB IO pe3yjbTaTaM MHPOBOIUMBIX
HCCJIECOBaHUU.

YMeThb:

- TPOBOAUTH M3MEPCHUS W HAOIIOICHUS, COCTABJIATH OMHCAHMS
MIPOBOJMMBIX UCCJIECIOBAHUI;

- aHaJIM3UPOBaTh PE3YJbTAThl UCCICAOBAHUN U MCIIOJb30BaTh HMX
MIPY HAIMMCAHUU OTYETOB M - HAYYHBIX MTyOIUKAIUH.

BJa/1€Th:

- HaBBIKaM B MOUCKE WHGOPMAIIMH, HEOOXOAMMOH TSI TPOBEICHUS
HUCCIEeIOBaHUM;

- HaBBIKaMH aHAJIM3a XUMUYECKUX U (PU3MYECKHUX MPOLIECCOB;

- HaBbIKAMH UCMOJIb30BAHUSI CETEBBIX KOMITBIOTEPHBIX TEXHOJOTHUM
1 0a3bl JAHHBIX B 00JIACTH UCCIEIOBAHMS.

CTPYKTYPA CAMOCTOSITEJIbHON PABOThHI

YueOHbIM MIaHOM U rpadUKOM Yy4yeOHOTr0 MpoIecca JTUCIUIIINHBI
«/lucriepcHble TUIIEBBIE CHUCTEMBD» MPEAYCMOTPEHO MPOXO0XKICHHE
JIEKIIMOHHOT'O Kypca, BBITIOJIHEHUE JTa0OPAaTOPHBIX padOT, MOJATOTOBKA U
caaya pedepara, NpoBeACHUE TECTUPOBAHUSI.

Y4yeOHO-METONUECKOE OO€ECIEeUeHne [JIsI CaMOCTOSITEILHOU
paboThl O0yYaIOIIMXCS TT0 JAHHOW JUCIUIUINHE OPraHUu3yeTCs:

OUOIUOMEKOU YHUBEpCUmMema.

OnOMMOTeUHBIM (HOHJI YKOMILJIEKTOBAH Yy4eOHOM, METOIUYECKOH,
HAY4YHOM,  NEPUOAUYECKOM, CHOPABOYHOW U  XYHAOKECTBEHHOU
aatepaTrypou B cootBercTBuM ¢ YII u mannou PITJI;

uMeeTcs JOCTYTI K OCHOBHBIM UH(pOpMaLIMOHHBIM
oOpa3oBaTelIbHBIM pecypcaM, MH(POpMAlIMOHHON 0a3e JaHHBIX, B TOM
quciie Oubdnuorpadudeckoi, BO3MOKHOCTb BbIX0J1a B UIHTEpHeT.

Kageopoti.

myTeM 00ECMEeUeHUs: JOCTYMHOCTU BCEro HEOOXOJIUMOIro y4eOHO-
METOAMYECKOTO U CIIPABOYHOTO MaTepurara;



nyTeM  MPENOCTaBICHHUS CBEACHUW O HaIUYUU  y4ueOHO-
METOJINYECKOMN JTUTEPATYPhL, COBPEMEHHBIX TPOTPAMMHBIX CPECTB.

MyTeM pa3pabOTKHU:

-  METOAWYECKUX PEKOMEHJAlNi, IOCOOMH MO OpraHu3aIuu
CaMOCTOATEJIbHON Pa0dOThl CTYACHTOB; 3aJlaHUHN JJII CaMOCTOSITeIIbHOU
paboTHI;

- BOIIPOCOB K 3a4ETY;

- METOJAMYECKUX YKa3aHUU K BBITIOJHEHHIO JTA0OPAaTOPHBIX PadoT.

munoepagueti ynusepcumema.

-IIOMOIIb aBTOpPaM B MOJTOTOBKE W M3JIaHUM Hay4yHOMW, yueOHOU U
METOAUYECKOM JINTEPATYPHI;

- YJOBJICTBOPEHHE MOTPEOHOCTH B THUPAKUPOBAHUM HAYUHOM,
y4eOHOM U METOIUYECKON JTUTEPATYPHI.

Jlns  oOecriedeHUsT CaMOCTOSATENIBHOM pabOThl CTYJASHTOB Ha
Kadepe TOBApOBEICHUS, TEXHOJIOTUM U SKCIIEPTU3bI TOBAPOB UMEIOTCS
y4eOHBIC TMOCOOMS, METOAWYECKHUE PEKOMEHJIAIMU IO J1a0opaTOPHBIM
paboTaMm, TECTbl Pa3JIMYHBIX BHJIOB, CTaThbU M3 HAyYHBIX U HAYYHO-
METOJIMYECKUX U3JAaHUMN, SJIEKTPOHHBIE BEPCUM TECTOBBIX 3a/IaHUM.

B HacTosmux pekoMeHIauusX IpUBOASITCS OCHOBHbBIE TPEOOBaHUS
MO0 BBIMIOJIHEHUIO CTYACHTAMU CaMOCTOSITEIbHON paboThl, KOTOpHIE
CBEJICHbl B €IUHYIO CTpYKTypy. IlepBas dacTh peKOMeHIaAlU
MOCBAIIEHA HW3YYEHUIO TEOPETUYECKOr0 Kypca M BKJIIOYaeT B ceOs
CIeAyIOIIME  MO3ULHM:  COJAEp)KAHWUE  pa3jeia,  I[PAKTUYECKHE
PEKOMEHJIAlMM 0 U3YYEHUIO JaHHOM TEMbl, KOHTPOJIbHBIE BOIPOCHI,
KOTOPBIE TMO3BOJAT CTYAEHTY CAaMOCTOSITEIbBHO OLEHUTh YPOBEHb
YCBOCHMS U3y4aeMOro pa3jeia JaHHOrO Kypca.

Btopast 4acTh BKIIOYaET B Ce€0S METOJUKY peaau3aluu
CaMOCTOATEJIbHOM pabOTHI MPH MOJATOTOBKE pedepaTta U HEOOXOIUMBIC
JUIsl 3TOTO MH(POPMAIMOHHbICE UCTOYHHMKU. BaxHOW COCTaBHOM 4YaCThIO
CaMOCTOATEJIbHON PabOThl CTYACHTOB SIBISICTCS JUTEpaTypa, KOoTopas
peiaraeTcs Kak B BUJIE PEKOMEHIYyEeMOTO MEPEYHS.

METOINUYECKUE PEKOMEHJAALIIUHA 110 U3YYEHUIO
TEOPETUYECKOI'O KYPCA

CaMoOCTOSTENPHOE HM3YYEHHE BOIIPOCOB TEOPETHUYECKOTO Kypca
CTYJICHTaMH JIOJDKHO OCYIIECTBIISITECA MO y4eOHUKaM, YYEOHBIM
nocOOMsIM W KOHCHEKTaM JICKIMH, METOAMYECKUM MaTepualiam,
MOJATOTOBJICHHBIM MPEIOJAaBaTeIeM [UId TEKyIIed MNOATOTOBKU K
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y4eOHBIM 3aHSTHUSIM, MO OMYOJUKOBAaHHBIM MPEUCKYpaHTaM U JAPYTUM
MarepuaigaM B MEPUOJAMYECKON M HAy4YHOW jureparype, B MHTepHere.
CamocrositenbHast padoTa CTyEHTOB SIBJISIETCS BaXXHOM COCTaBJISAIOIIEH
Kypca «JlucrnepcruoHHbIe MUIIEBbIE CUCTEMBI». 3 00111eH TPy 10€eMKOCTH

mucuumimabl — 108 dgacoB (3 3..) Ha CaMOCTOSATENBbHYIO pabdoTy
npuxoaurcss — 54 yaca (1,5 3.e.). DOra pabora mnpeaycMaTpuBaeT

U3Y4YEHHE TEOPETUUYECKOro Kypca M MOATOTOBKY K TECTHPOBAHUIO — 27
gacoB (0,8 3.e.), mOATOTOBKY pedepaTa WaW MPe3eHTAIMH, Ha KOTOPBIi
otBoautcs 27 yacos (0,8 3.¢€.).

Taoauna 1- Tembl 11 CAMOCTOATEIbHOU PA0OTHI CTY/ICHTOB

Bpewms,
3aTpavyrBaeMo
No HaumenoBanue pasjena Cpok o Ha
(TeMbl) AUCITUTLIMHBI BEIITOJTHEHUSA
BBITIOJTHEHUE
CPC, gac
1 2 3 4
1 | KonmnounHeie [TAB. | IlepBas - BTOpas 6
Muriennoodpa3oBaHue B HEJIeNH
pactBopax I[TAB
2 | OMyJbCHH. TpeTbs- 6
yeTBepTas
HeJeu
3 |IlensL [IsaTas —mecTas 6
HeJIeNIH
4 | 3001 U CyCNIECH3UM. Cenpmas- 6
BOCHbMas HEJICIH
5 | Monnas agcopbuus u3 JleBsAras-necaras 6
PacTBOPOB HEeJeTu
6 | XapakTepucTuKa TBEPABIX OnmuaHagnaras — 6
a7ICOPOCHTOB. JBEHa IIaTas
HEeJeTTU
7 | Aaresus u cCMauMBaHHUE. Tpunanmaras — 6
YyeThIpHa IIaTast

HeaeIn
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8 | OnTnuecknue MEeTOIbI IIssTHAMIIATaS- 6
HCCIENOBAaHUA KOJUIOUAHBIX | IIIeCTHaIIaTas
PacTBOPOB. HEJICTIN
9 | Koarynsinus 305ei Cemnajanaras- 6
AIEKTPOJIUTAMM. BOCEMHaIIaTas
HEJICTIHN
Htoro 54

3a Bpemsi, OTBEJCHHOE Ha CaMOCTOSITENIbHYIO pab0Ty, HEOOXOIUMO
MOATOTOBUTh pedepaT wWiIM COOOIIEHWE TI0 OJHOHW W3  TeM,
MPEAJIOAKEHHBIX MPETO/IaBaTeIIEM.
Conepxanue TeMbl ¥ Borpochl (3aaanus) a1 CPC npencraBieHbl
B Tabmuie 2. Bompockl I CaMOMPOBEPKH IO CaMOCTOSTEIBHO
U3y4aeMbIM TE€MaM MPEJICTABICHBI B METOJMUYECKUX YKA3aHUAX, TOCTYIl
K KOTOPHIM HMEETCSl B UUTAIHHOM 3ajie OMOJMOTEKH, aDOHEMEHTE U
ANIEKTPOHHON OUOJMOTEKH YHUBEPCUTETA:
1. Kykymkuna, . 1. KonnouaHas xumust [ DIEKTPOHHBIN pecypc]
yueoHoe mocobue / M. N. Kykymkuna, A. }O. MwurpodaHoB. -
KemepoBo: KemepoBckuil rocygapcTBeHHblil yHuBepeutet, 2010. - 216

C. // Pexum JOCTyTa -
http://biblioclub.ru/index.php?page=book&i1d=270262
2. Komnouanass xumus [DJIEKTpOHHBIM pecypc| : yueOHOe

nocobue / H. ®panuesa [u np.]. - CraBponons: [Taparpad, 2012. - 52 c.
// Pexum ocTymna
http://biblioclub.ru/index.php?page=book&id=270262
3./lucnepcuoHHbIE MUIIEBBIE CUCTEMBI [DIEKTPOHHBIN pecypc]:
METOJMYECKUE YKa3aHHsS I10 BBITIOJHEHHUIO Ja0OpaTOPHBIX padoT s
ctyaeHtoB HanpayieHus 19.03.02 «TexHomorus npoayKTOB MUTAHUS U3

pacTuTesbHOTO ChIpbs» / FOro-3am. roc. yH-T; cocT.: O. A. beiBajel. -
Kypck : FO3I'Y, 2017. - 37 c.

Tabnuna 2 Coaeprxanuie TeMbl U BOnpochkl (3aganus) jist CPC

HanmenoBanue pasaena

No Bomnpocs! (3aganus) st CPC
(TEMBI) TUCIUTUINHBI P (32 ) A

1 2 3

1 | Konnouansie ITAB. | O0mast xapakTepruCcTHKa KOJIJIOUIHBIC

Munemnnoo6pazoBanue B | [IAB. CriocoOHOCTBIO K
pactBopax ITAB MHUIIE1000pa3oBaHni0. MexaHu3M
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COJTFOOMJTU3 AL .

OMyJIbCUM. Knaccudukanus smynbcuit. Tunsl
AMYJIbIaTopoB. [IpuMenenue
AMYJIbCUM.

[lensl. OCHOBHBIE XapAKTEPUCTUKHU U

KJ1acCU(UKAIKS TIeH. Y CTOMYMBOCTD
1eH. MeTobl pa3pylieHus MeH.
[IpakTHyecKoe MPUMEHCHUE TCH.

30JI1 U CYyCHEH3UM.

OO611as XxapakTepUCTUKA 30JIeH U
cycnensuit. Kinmaccudukarus 3oneit u
CYCIIEH3UH. Y CTOMYMBOCTD 30JIEN U
cycneHnsui. [Ipaktuueckoe
PUMEHEHUE.

WNonnas agcopOmus u3
pacTBOpPOB

Knaccudukamus moBepXHOCTHBIX
aeiennii. Ocooennoctu MoHHoOI
azcopOIuu u3 pacTBOPoB. DaKTOPHI,
BJIUSIOIINE HA HOHHYIO aJCOPOITHIO.

XapaKkTepucThKa
TBEPJIBIX aJICOPOECHTOB.

XapaKkTepucThKa TBEPIBIX
afncopoeHToB. OcoOeHHOCTH
a7IcCOpOIIMM HA TBEPJOM aJICOpOCHTE.
OCHOBHBIC CTaJUU MPOTEKAHUS
ancopouuu. [TpaBuna moadopa
aJICOPOCHTOB.

Anre3us u cMaunMBaHHUE.

XapaKkTepuCTHKa MPOIECCOB are3UH
u cmauuBanus. IlojoxuTEeNbHOE U
OTpULIATENILHOE TPOSIBJICHUE AII€3HUH.

JInnus CMa4yrBaHUA. ITepumetp
CMa4yUBaHUS.
OnrTuyeckue MeTOIbl YIIbTpaMUKPOCKOINUSA.  DJIEKTPOHHASA
HCCIEIOBAaHUSA MUKPOCKOITHS.
KOJUIOUTHBIX
PacTBOPOB.
Koarynsmus 3o05men [Tpornecc KOaryJsiiuu 30JIEN.

AJIIEKTPOIUTAMH.

XapakTepUCTUKA JICKTPOJIUTOB.
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METOJJUYECKHUE PEKOMEHJIALIMH 11O BBIITIOJTHEHUIO
3AJAHUM CAMOCTOSATEJBHOM PABOTHI

BeimonHeHne caMoCTOSTEIRHOW padOThl 1O  KaKIAOW Teme
MOJpa3yMeBaeT OTBETHl HA 3aJlaHUS M BOIPOCHI JJIs CAaMOIIPOBEPKHU
M3y4YEHHBIX TE€M JUCHUIUIMHBL. Hamucanue pedepara, mokiana,
MpEIINoJiaracT IMPUBJICYECHUE CTYJIEHTOB K IIOMCKY M OCBOCHHIO
JTOTIOTHUTEILHOW HWH(OpMaIK, Kacarolieics oOImMX CBEACHUU O
nucnepcHbIX cucremax. [Ipu moaroroepke pedepaTroB CTyJAEHTHI JOKHBI
HAaXOJUTh MaTepuasl B ydeOHOM mjuTeparype, cetu Murtepuer. Ilpwm
MOATOTOBKE pedepaToB TEMbl MpEAjiaraloTcs MpemnojaBaTesieM 0o
MOT'YT BBIOMPAThCS CTYJAEHTAaMHU CaMOCTOSITEILHO MO COIJIACOBAHUIO C
MPEIOIaBATEIIEM.

Memoouueckue pexomenoayuu no no02omoske peghepama.

Hanmucanue pedepara - Bua camocTosITeIbHONW pabOTHI CTYACHTOB,
comepxanuii  MHOOpPMAIUIO, JIOMOJHSIOMIYIO W Pa3BUBAOIIYIO
OCHOBHYIO TEMy, HM3yYaeMYI Ha ayJIUTOPHBIX 3aHATHSAX. TeMBI IS
HamMcaHus pedepaToB BBIJAIOTCA CTyJACHTAM Ha IIEPBBIX 3aHATHSAX,
OTIPEICTISIIOTCS CPOKHU UX BBITIOJTHCHHS U 3aIUTHI.

Pedepar BkitodaeT: TpM 4acTH: BCTYIUICHHE, OCHOBHYIO YacTh H
3aKJII0YCHHE.

[IpenogaBarens: onpeaenseT TeMy IOKJIaga, MECTO U CPOKU €ro
IIPEIOCTABIICHUS, OKa3bIBACT KOHCYJIHTAaTUBHYIO ITOMOIIb, PEKOMCHTIYET
OCHOBHYIO M JOTOJIHHTEIIbHYIO JIUTEepaTypy IO TeMaTWkKe pedepara,
IIPOBOJIUT OIEHKY Ka4eCTBa MPECTABICHHON PaOOTHI.

CtyneHT: poOBOAUT COOp M M3YUYCHHE HEOOXOAUMOMN JIUTEPATYPhI
no teme pedepara, COCTABISET IJIaH W TPOU3BOIUT OGOPMIICHHE
pedepara, mpeaocraBiseT pedepar B Ha3HAYCHHBIM CpOK. 3aiuTa
pedepara B ¢dopme NOKIama IO MPOJOHKHUTSIHPHOCTH COCTABISAET HE
ooJiee 7 MUHYT.

Kpurepuu orieHKu: COOTBETCTBHE IJIaHA TeMe pedepara, MoaHOTA
U TIIyOMHA pacKphITUS TEMbI, YMCHHE pPabOTaTh M JIMTEPATYPHBIMHU
HMCTOYHMKAMHU, COOJII0JICHHE TpeOOBaHMUM K odopMiIeHHIO pedepara.
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Tpebosanua k oghopmnenuro peghepamos, omuemos u opyeux
HNUCbMEHHbIX pabom

Pedepar BeImomHsAECTCS Ha PycCKOM si3bIke. TekcT HaOWpaeTcs Ha
KoMIbloTepe B (opmare doc m meuaraercs Ha TMPUHTEPE HA OJHOU
cTopoHe nucta Oenoit Oymaru ¢opmara A-4. llpudt — Times New
Roman. Pasmep mpudra — 14. A63amawii orcrym — 1,25 cwm.
Mexnayctpounbsii uHTEpBaT — 1,5. Pa3mepsl monewn: JeBoe, BEpPXHEE,
HkHee — 20 mMm; ipaBoe — 10 mM. BeipaBHUBaHKE — O IIMPUHE.

Ha3Banue cTpykTypHOro sieMmeHta pedepara, B BUIE 3arojioBKa
3aMKUCHIBACTCSl CTPOYHBIMU OyKBaMU, HAUMHAs ¢ TIEPBOM MPOMUCHOM 0e3
TOYKM B KOHIIE. 3arojIOBKHM CIIEQyeT Medararb ¢ a0d3al[HOro OTCTYIIA.
3aroJ0BKH BBIJEISIOT )KUPHBIM HIPUPTOM. 3arosioBOK pasjeiia A0KEH
OBITH OTJIETIEH OT OCHOBHOI'O TEKCTa pa3jiesia U OT TEKCTa MPEAbIAYyIIEro
pasznena OJWHAPHBIM MEXIYyCTPOYHBIM HHTepBaioM 8§ MM (1 mycras
CTpOKa OCHOBHOTO TeKcTa 14 pt).

Bce muctel paboTel ciaeayeT HymMepoBaTh apaOCKuMU IUdpamu,
coOJr0/1asi CKBO3HYIO HyMEpaluio 1Mo BceMy TekcTy. Homep cTpaHuIbl
CTaBUTCS B IIEHTPE HUKHEN YacTH JicTa 0€3 TOUKH.

IlepBbIM JUCTOM SIBISAETCS TUTYJbHBIA JIUCT. THUTYJIBHBIM JIUCT
BKJIFOYAETCS B OOIIEE KOJUYECTBO CTPAHUL, HO HE HyMepyeTcs.
OO6pazen TuTyabHOTO JUcTa pedepara npeacrasiieH B [Ipunoxenun A.
[Mudporoit Marepuan, Kak mpaBmwio, oHOpMIIIETCS B BUJE TaOJUIIBI B
COOTBETCTBMM ¢  pucynkom 1.  Topu3oHTanpHBIE  JIMHWH,
pasrpaHUYMBAIONIUME CTPOKU TaOJUIIbI, JOIMYCKAeTCs HE MPOBOJIUTH,
€CJIM UX OTCYTCTBHUE HE 3aTPYIHSIET MOJb30BaHWE Talmuiei. BricoTa
CTPOK TaOJIUIIbI JOJKHA OBITh HE MEHEE 8 MM.

Tabnuua

HOMep Ha3ssaHwe Tabnuupb!

3aronoskwu rpac
lonos-

Ka

— N

Moasaronoekw rpag

Crpoku
(ropu3oHTanbHsle pAab!)

v "
Boxosuk Ipadwl (konoHku)
(rpadha ana

3aronoBKos)
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Pucynoxk 1- IIpumep odopmiienns: Tabauil

Cnea Hajx  Tabiuied  pa3memaroT  ciaoBo  «TaOmuiay,
BBITIOJIHEHHOE CTPOYHBIMU OykKBaMM (KpoMe MepBOW MPOMMCHOM), 0e3
nojauepKuBanus, u ee Homep. [lpu 3TOM TOUKy Mmocie HoMepa TaOIUIIbI
He cTaBAT. Ha3sBaHue TaONMIBI 3aMUCHIBAIOT C MPOMUCHON OYKBBI
(ocTasibHBIE CTPOYHBIC), HAJ TaOIUIIEH cieBa, Oe3 ad3aIlHOr0 OTCTYyIIa B
OJIHy CTPOKY C €€ HOMEpOM uepe3 Tupe. Touky mocie HauMeHOBaHUS
Ta0auIbl HE CTaBsAT. Tabnuila MOMeEIIaeTcsi B TEKCTE cpa3y ke 3a
NepBBIM YIIOMHUHAHWEM O HEW WJIM Ha CIAEAyIomer cTpaHuile. TaOmuirsl
HYMEpYIOTCS CKBO3HOM HyMeparueid apabckumu mudpaMu IO BCEMY
TekcTy. Ecnu B paboTe oaHa Tabnuna, To ee 0003HauvaroT «Tadbnuna 1».

[Ipu mepeHoce yacTu TaOJIUIBI Ha APYTYIO CTPAHUILy Ha3BaHUE
NOMENIAl0T TOJIbKO HaJ TMEpBOM YacThiO TaOJUIBI, HIKHIOKO
TOPU30HTAJIBHYIO YEpTy, OTPAHUYUBAIOIIYIO TaOJUIly, HE MPOBOJST.
Han apyrumu yactsamu nuinyT «IIpomomkeHue Tabiauiibl ny.

3aroioBku rpad M CTPOK TAOIUIBI CIAEAYET MUCATh C MPOMUCHOM
(«00mb1ION») OYKBBI B €JUHCTBEHHOM YHCIIE, a MOA3arojoBku rpad —
CO CTPOYHOU («MaJICHBKOW») OYKBBI, €CJIM OHU COCTABJISIOT OJHO
PEAJIOKEHUE C 3ar0JI0BKOM, UJTU C TPOMKUCHOM OYKBBI, €CJIM OHU UMEIOT
CaMOCTOATEJIbHOE 3HaueHHEe. B KOHIIE 3arojloBKOB U MOJ3ar0JIOBKOB
TaOJIUI] TOYKU HE CTABAT:

I'pady «Homep mno mopsaky» B TaOmuiy BKJIOYAaTh HE
nonyckaercsa. Ilpm  HeoOXOoAMMOCTH  HyMmepalluM  IOKaszaTeseH,
napamMeTpoB WM JAPYrUX JaHHBIX, TOPSAKOBBIE HOMEpa CleyeT
yKa3bplBaTh HEMOCPEJICTBEHHO TMepell UX HauMeHoBaHueM. Ha Bce
TaOJIULIBI IPUBOJISIT CCHUIKU B TEKCTE.

KonuyecTBo niitocTpaluii, moMenaeMbix B padboTe, JOJIKHO OBITH
JIOCTATOYHBIM JJIsl TOT'0, YTOOBI IPUAATh U3J1ara€MOMY TEKCTY SICHOCTh U
KOHKPETHOCTb.

Bce wmmoctparun (cxeMbl, Tpauku, TEXHUYECKHWE PHUCYHKH,
dboTorpaduueckue CHUMKH, OCHWIUIOIPAMMBI, JUarpaMMbl U T. J.)
UMEHYIOTCSI B TEKCTE PUCYHKAMHU U HyMEPYIOTCSl CKBO3HOM Hymepalue
apabckuMu M(pamMu Mo BCEMY TEKCTY 3a MCKIIOUYEHHEM WILTIOCTPALUU
MPUIOKECHUS.

Ecnu unmocTpanus pa3memiaercs Ha aucte gopmara A4, To OHa
pacroyiaraercsi Mo TeKCTy JIOKYMEHTa cpasy IMOCJe MEePBOM CCBUIKH IO
OKOHYaHUHU ab3ana (0e3 paspsiBa TekcTa). Eciu dopmat mnroctpanuu
oosbiiie A4, ee ciienyeT MoMeniaTh B IPUIOKECHUH.
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Nnntoctpanuu, npu HE0OOXOAMMOCTH, MOTYT UMETh HAUMEHOBAHHE
Y TIOSICHUTEJIbHBIE JaHHbIE (TOAPUCYHOUHBIA TEKCT). Ci0BO «PHUCYHOK»
U HAaMMCHOBAaHHME TIOMEMIAIOT TIOCJE TMOSICHUTENbHBIX JAaHHBIX H
pacrojaratoT cieayrmumM oopasom: Pucynok 1 - Jletanu mpubopa.

@opMyibl ClieayeT BBIACIATh W3 TEKCTa B OTHACJIbHYIO CTPOKY.
[losicHeHMe 3HA4YEHW CHUMBOJOB U YHCJIOBBIX KO3(P(DUIIMEHTOB,
BXOJSIINX B (DOPMYITy, €CJIM OHU HE MOSICHEHBI paHee B TEKCTE, JOJIKHbI
OBITh MPUBEACHBI HEMOCPEACTBEHHO O (hOpMYJION. 3HAUEHUE KAXKIOTO
CHMBOJIa JAIOT C HOBOM CTPOK B TOM MOCJIEAOBATEIbHOCTH, B KAKOW OHU
npuBeqeHbl B dopmyrie. IlepBas crpoka Takoil pacuim@poBKU JOTHKHA
HAYMHATBHCS CO CIJI0Ba «rae» 0e3 ABoeTours nocie Hero. Hampumep:

I110THOCTB KaXK10r0 00pa3ia BEIYUCIIAIOT 110 (opmyiie:

p=m/V, (1)

€ P — IUIOTHOCTb, KI/M>;
m — macca o0pasna, Kr;
V — 06beM 00pasna, M.

EnunctBennyo ¢dopMyiny o0003HA4aloT €IWMHHUIIEH B KPYIJIbIX
ckoOkax: (1). dopmynbl, creayolmue OJHA 3a JAPYrodl W HE
pa3aeiieHHbIE TEKCTOM, Pa3/ICIISIIOT 3aISTOM.

dopmyIipl, MOMEIaeMble B TAOIUIIAX WM B TOSCHSIOMMNX JAHHBIX
K rpapuaeckoMy mMaTepuany, He HyMepyIoT.

B Ttekcre pedepara Moryr ObITh nepeuncieHus. [IpuHsTO
BBIJICTISITh TPU THUIIA CIIMCKOB:

1.MapkupoBaHHBIE CITUCKHA UCIIOIB3YIOTCS MPH EPESUUCTICHUH WUITH
BBIJICJICHUM OTJICJIbHBIX (PPAarMeHTOB TEKCTA.

2.HymepoBaHHBIEC CIMCKHU MOJIE3HBI B T€X CIydYasx, KOT/Ja HYXKHO
ONPEACIIUTH TOPSTOK U3T0KECHUS.

3.MHoroypoBHeBbI€ (WM HEPAPXUUYECKUE) CIHUCKU, HMEIOIINE
HECKOJIPKO ypOBHEH. B Takux cmmckax JOMyCTHUMBI KaK HyMEpPOBAaHHBIC
AJIEMEHTHl (UCMONB3yeTCA apaldckas WM pUMCKas Hymepanus, B
3aBUCHUMOCTH  OT  COJICp’KaHUSI  CIIMCKA; TaKXKe MOXKET ObITh
WCIIOJIb30BaHa KOMOWHATOpHAs HyMmepalius), Tak ¥ CHUMBOJBI MapKepa
(OpeAnoYTUTENbHEE HCIOAb30BaTh MAaKCHUMAJIbHO MPOCTHIE CHUMBOJIBI
Mapkepa: — ).

[Tocne mpenokeHus, BBOIIIETO CIHMCOK, CTAaBUTCS JIBOETOYHE.
DNEeMEHTHI CIIUCKA MUIITYTCS C TPOMUCHON OYKBBI, €CJIM OHU COCTABJISIIOT
OJIHO TPEJIOKEHUE C BBOJHBIM MPEIIOKECHUEM, WU C MPOMUCHOU
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OYKBBI, €CJTH OHU UMEIOT CaMOCTOSITEeNIbHOE 3HaueHue (Kak MpaBwiIo, B
3TOM CIy4ae IOCJI€ HAMMEHOBAHUS 3JIEMEHTA MUIIETCS €ro OMUCAHHE
uim o0bsicHeHue). B mepBoM ciydae Mexay »JIEMEHTaMU CHHUCKa
CTaBUTCS TOYKA C 3amsATOM (;), @ BO BTOpoM — Touka. Hanmpumep:

KnaccuduimpoBare aucCEpCHON CHCTEMBI MOXKHO Ha OCHOBE
CJICAYIOUIUX OOIINX MPU3HAKOB:

- 110 CTENIEHU JUCIEPCHOCTH;

- TI0 arperaTHOMy COCTOSHHMIO  JAuWcHepcHoM  (a3pl U
JUCIIEPCUOHHOM CPEJIbI;

- TI0 XapakTepy B3aUMOJCUCTBUS JUCIEpCHOM (a3pl
JTACIIEPCUOHHOM CPEIbI;

- IO CTPYKTYPHO-MEXAHUYECKUM CBOKMCTBAM.

Bce ucnonb3yembie B pedepare MaTepuanibl JalOTCS CO CChUIKAMMU
Ha ucTo4yHUK. [locie ynmoMruHaHus UCTOYHUKA B CKOOKaX MpPOCTaBIISIETCS
HOMEpP, MOJ KOTOPBIM OH 3HAQUUTCA B CIMCKE HCIOJb30BAHHBIX
MCTOYHUKOB, Hanpumep: [1], [2].

Kaxnaplii nurepaTypHbIi MCTOYHUK JIOJDKEH HUMETh CIIEAYIOIIUE
BBIXOJIHBIC JaHHbIC: (aMWINI0 U WHUIIMAIBI aBTOpa, Ha3BaHUE padOTHI,
MECTO HW3JaHHs, HA3BAHWE W3AATENbCTBA, T'OJl HM3JAHUS, KOJIUYECTBO
ctpanul. Jlis KypHallbHOM CTAaThbM TIOCJIE €€ 3arojIOBKa IPUBOJAT
Ha3BaHUE JKypHaia, ToJ W3JIaHus, €ro HOMEp, CTPAHUIBI, HA KOTOPBIX
pa3MelIeHa CTaThs.

COucok UCHOJB30BAHHBIX HMCTOYHUKOB JIOJDKEH COJAEpPXKaTh
CBElICHUSI 00 MCTOYHUKAX, WCMOJIb30BAHHBIX TIPU  BBIOJIHEHUU
pedepara. Ilpumep odopmieHus crnucka JIUTEPATyphl MPEACTaBICH B
[Tpunoxenuu b.

TEMATUKA PE®EPATOB, TOKJIA1OB

. Kommmougueie ITAB. Munennoo0OpazoBanue B pactBopax [TAB
. OMYJIbCUHU.

. Ilensl.

. 3011 U CYCTICH3HH.

. Nonnas amcopO1ust u3 pacTBOpoB

. XapaKkTepuCTUKa TBEPJIbIX aICOPOCHTOB.

. Anre3us ¥ cMa4rBaHUE.

. OnTuyeckne MeToIbl UCCIEIOBAHUS KOJUIOUIHBIX PACTBOPOB.
. Koarymsuus 3051€eu 3JIEKTPOJIMTAMU.

O 00 1 ON LN K W —
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PEAJIN3AIIUS TPA®UKA CAMOCTOSATEJBHOM
PABOTDI

CamocTosiTennbHast paboTa CTyACHTA 110 OCBOCHHUIO TEOPETHIECKOTO
Kypca IUCHMIUIMHBI JOJKHA OBITh HENMPEpPHIBHOM B Te4YeHHE BcexX 18
Henenb ceMecTpa. OrleHka paboTel 1o pedepary npeanoiaraet
KOJIJISKTUBHOE 3aclylIMBaHUE JOKJaJa MO HEMy W OOCYXJCHHE BO
BpeMs 3aHATHHA. Ha 53TO OTBOIATCS BCE MOCIEAYIONIME HEICIH 3a
HCKJIIOUCHHUEM 3a4CTHOM.
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M0 BBIMOJHEHUIO JIabopaTopHbix padbot / KOro-3am. roc. yH-T; COCT.:
O.A. beiBasient. -Kypck, 2016.- 37 c.

20



[Tpunoxenue A

dopmMa TUTYJIBHOIO JUCTA pedeparTa

MunoOpuayku Poccun

«lOro-3anagHblid roCy1apCTBEeHHbIN YHUBEPCUTED)

Kadenpa ToBapoBeieHus, TEXHOJIOTUM U SKCIIEPTU3bl TOBAPOB

10 JUCIUIUINHE «

PE®EPAT

«

Ha TEMY:

»

ABTOp pabOTHI

['pynma

Pedepat mpoBepu:

Pedepar 3amuiiex

Onenka

(moanuck, nara)

(moamuce, nara)

(nara)

Kypck 20___ 1.

(uHULIMAIBL, (haMUIKs)

(MHUIHATBL, (haMUITHs )

»
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[Tpunoxenue b
[Hpumep opopmirenust OudanorpaduyecKux 3anucen

YueOHbIe MOCOOUS

1. HmutpueB A.Jl., AmOpocbeBa E.JI. buoxumus. [Tekcr]:
yueOHoe nocodue / A.Jl. Amutpues, E.J[. AMOpockeBa. - Mocksa .2012
— 168 C. // Pexum JOCTyTIa -
http://biblioclub.ru/index.php?page=book&id=270262
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