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1. EJIM OCBOEHUA JUCIUIIJINHbI

HeasiMu u3ydyeHust TMCHMIVIMHBI «Moandukanus noJauMepoB» SABJISIOTCH:
1) dopmupoBaHne y MarucTpaHTOB TNPEJICTABICHUH O MOAW(DUKAINU CTPYKTYpHl U CBOMCTB
HOJIUMEPOB;
2) OCBOCHME KOHIICMIIUI M MPUHIMIIOB BEIOOPa MOAU(PUKATOPOB, BIUSHUS MOAH(DUIIMPYIOMINX
areHTOB Ha TEXHOJIOTUYECKHE U SKCIUTYaTallMOHHBIE CBOWCTBA MOJIMMEPHBIX MaTEPUATIOB;
3) mpuoOpeTeHne CTyJeHTaMH HaBBIKOB 10 OCYIIECTBICHUIO CTPYKTYPHOH MoauduKarmm

IMOJIMMEPOB U ITPOBEACHHUIO J'Ia60paTOpHBIX HUCITBITAaHUI IMoJIy4a€MbIX MaTCpUuajioB.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumumaa «Moaudukanus MOJTMMEPOB» OTHOCHTCS K IUCIUIUIMHAM I10 BBIOOPY H
u3zyvaercs B | cemecrpe.

JUIs  yCTIemTHOTO OCBOCHHS JTUCHUIUIMHBI «MOIupUKaus TMOJIUMEPOB» MAaruCTPaHT
JOJIKEH OCBOUTH MaTepuai Cleayrmux aucuuruia: OOm@as W HeopraHuyeckas XUMHUS;
Oprannueckast xumusi, OU3NKO-XUMUYECKUE METOIbI aHATU3A.

Jucuunnuna «Moaudukamust moJIuMepoBy SBISETCS MPEAIISCTBYIOMIECH I CIeTYIOIINX
JUCUUIIIMH: XUMHUS U (PU3UKAa BBICOKOMOJEKYIISIPHBIX coeauHeHul, [lomumepsl crnienuaibHOro
Ha3HAYECHUS.

3HaHUs, MOJYyYEHHbIE MPU WU3YYEHUW JUCHUIUTMHBI «Moaudukanus MoJIUMEPOB» MOTYT
OBITh HCIIONB30BAHBl MPHU MPOXOKICHUH MPOU3BOJCTBEHHOW M MPEIAUILIOMHON MPAKTUKH U
BBITIOJITHEHUH KYPCOBBIX U BBIMTYCKHBIX KBAIM(PUKAIIMOHHBIX PadoT.

B pe3yabTaTe OCBOCHUA TUCHUIIVIMHBI MATUCTPAHT JOJIKEH

3HAaTh:

a) KJIacCU(PUKAIMIO CTOCOO0B MOIU(PUKAIINH TTOJTUMEPOB;

0) crocoObl ylmydllleHUs CTPYKTYPbI U CBOMCTB MOJIMMEPHBIX MaTepHaiOB HA OCHOBE
MIPOMBIIIJIEHHBIX MJIACTMACC MOCPEACTBOM UX MOAU(PHUKAIINY;

B) XMMMYECKYIO U (PU3UUECKYIO MOANU(DUKALUIO TTOJTUMEPOB;

I') B3aMMOCBS3b MEXKIY CIIOCOOaMHU MOAN(PUKALIMU U pealn3yeMbIMH CBOHCTBAMHU.

YMmerh:

a) TMPOBOJUTH MOJIU(DHUKAIIMIO TOJTUMEPOB HA CTAIUAX CUHTE3a, TePepadOTKHA U TOTOBOTO
U3JICIHS;

0) OCYIIECTBJIATh aHAJIN3 COCTOSTHHSI OOBEKTOB JIEATETLHOCTH C UCIIOJIb30BAaHUEM HEOOXOMMBIX

METOJIOB M CPEJICTB UCCIICIOBAHUS;

B) MHTEPIPETUPOBATH MOJyYECHHBIC PE3yIbTAThl PACUCTOB U JICJIaTh HEOOXOIMMBIE BBIBO/IHI.

Baanern:

a) OCHOBHBIMH CTIOCOOaAMHU MOJM(PUKAINH TOJTUMEPOB;
06) Merogamu M MPUOOPaMU ISl U3YUYEHUS M aHAJIN3a CTPYKTYPhI U CBOWCTB MOJIMMEPOB;



B) HAaBBIKAMHU CAMOCTOSITEIbHOW HAyYHO-HCCIEI0BATEIbCKON PadOThl B 00JACTH MOTYYCHUS U
aHaan3a MOoJIMMEPOB.

3. KOMIIETEHIOHUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIHAITJIMHbI

[Ipoiecc w3yuyeHHWs] OUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE DSJIEMEHTOB

caenyromux kKomnereHuud B cooTBerctBUU ¢ DPI'OC BO wu OIIOII BO no nanHomy
HaIpaBJICHUIO MMOATOTOBKH:

[Iporilecc wu3ydeHUs JUCHUIUIMHBI HAmpaBiIeH HAa (QOPMHUPOBAHUE DIIEMEHTOB
cienyromux kommereHiuit B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIIpaBJICHUIO ITOAT'OTOBKU:

a) ynuBepcajbnbIX (YK) — YK-3
0) mnpodeccuonanabubix (IIK) - ITK-2.
Taoauna 3.1.

Martpuua cBsi3u KOMIIeTeHIUii, POPMHUPYEMBIX HA OCHOBE U3y4YeHHs U CUUIITUHbI
«Moaudukanus NoJTUMePoOB», ¢ BpeMEHHbIMHU YTANIAMU OCBOECHHS ee ColepPKaHus

Komer Komnerenmus Cemectp
KOMITETCHIINH WU3Y4YECHUS
(@rocC)
YK-3 CriocobeH OpraHn30BbIBATh U PYKOBOAUTH PabOTOM KOMaH/bI, 1

BBID abaTbIBas KOMaHIHYIO CTPaTCruro JJIA JOCTHKCHUA
MOCTaBJICHHOMN OcIn

[1K-2 Cniocoben MIPOBOJIUTH NaTeHTHO-UH(OPMAIIOHHBIE 1
WCCJICIOBAHMS B BRIOPAHHOH 00JIACTH XMMHH WITH CMEXKHBIX HAYK

4. OFBEM JINCIIATIJIMHBI U BUJIbl YYEBHOM PABOTBI

Tabauua 4.1.
Bua yueOHoii padoTsl Bcero 1
4acoB cemecTp
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
AynUTOpHBIE 3aHATUS 32 32
Jlexkuun 16 16




[Mpaktuueckue 3anstust (113) 16 16
CamocrositenbHas pabota cryaentoB (CPC) 85 85
Kontposnb 27 27

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbIX

3AHATUHA
Tabauna S.1.
CTpyKTypa U coJep:kaHHe TUCHUILIHHBI
Buabl yueOHoii padoThl, BKIOYAS DopmMbI
Paznen CaMOCTOSITEIbHYI0 pa0oTy CTYIeHTOB 1 TeKylIero
Ne JAMCHHMIIMHBI TPYA0EMKOCTb (B Yacax) KOHTPOJIA
n/ o Tox a C ycreBaeMocT
- z 102078 paxT. gM. " (no
g 3aHATHUS pabora Hedensim
3 cemecmpa),
®opma
MPOMEKYTOY
HOI'0
KOHTPOJIs
1. | Obumme mnpexacraBneHus o | 1 2 2 16 Tect
MOAH(UKAITI
2. | Xumuko- ¢puzndeckas 1 4 4 16 Tect
MoauUKaIUs OJINME-
poB
3. | ®usnueckas (CTpyKTyp- 1 4 4 18 Tecr
Hast) MoaudUKAIUs TOJTHU-
MEpOB
4. | Monudukarus MHOTO- 1 4 4 18 Kownr. pabora
KOMITOHEHTHBIMH ~ CHCTe-
MaMu
5. | Konnenmuu ~ momuduka- | 1 2 2 17 Tect
[IUU ¥ TIPUHITUIIBI BBIOO-
pa MoAN(pUKaTOPOB
Hroro: 16 16 85 3a4er
Tab6umuna 5.2.

KOHerTI/I?-aIII/[SI Pe3yJbTAaTOB OCBOCHUSA TUCHUIIJIMHBI




YK-3  Cnocoben opzanuzoevieamv u pyKoeooums padomoii KOMAaHObl, 6blpadamuvlean
KOMAHOHYI0 Cmpame2uio 01 00CMUICeHUs NOCMAG1eHHOU yeau

3HaTh: MeETOABI, TPHEMBI | YMeTh: PYKOBOJIUTH Koj- | BjageTb: opraHu3alMoOHHO-
OpraHu3aIy Mpolecca yrnpas- | JIGKTUBOM, pPEaM30BbIBATH | YIIPABICHYECKUMH  HaBBIKA-
JICHUsI, OCHOBBI TICUXOJIOTHM | HA TIPaKTUKE TpaBWiIa 00- | MU; CIIOCOOaMH M MPUEMaMH
B3aMMOOTHOIICHH, CTPYKTYPY | IIEHUs B MPOPECCHOHATb- | IICUXOJOTUYECKOTO  B3aMMO-
MOTHBAallUM W TICUXH-YECKOW | HOM KOJUICKTHBE, CJICIOBATh | ICUCTBUS C IPYTUMU JIFOIbMHU
peI‘y.H}ILII/II/I IIOBCACHUA | O TUYCCKUM 148 HpaBOBbIM B HpO(i)eCCHOHaHBHOﬁ acesa-
YyeJIoBeKa, ero AesTeILHOCTH. HOpMaM TOBE/ICHHS. TEJIBHOCTH, CIIOCOOHOCTBIO K
COIIMAJIbHOM aJanTaIliu.

IIK-2 Cnocoben nposooums nameHmHoO-UHGOPMAaAyUOHHbIE UCCIE008AHUS 6 8bIOPAHHOIL
o01acmu Xumuu uau CMeNCHbIX HayK

3HaTh: TNAaTEHTHO-UHpOpPMA- | YMeTh: TPOBOJIUTH ITOUCK Baanern: HaBBIKAMU
UOHHBIE 0a3bl JAHHBIX IO | CIIELMATU3UPOBAHHON WH- | aHanu3a U O0OOIIeHHUS
COBPEMEHHBIM  HAHOTEXHOJIO- | opMallMK B TATEHTHO- | PE3YJIbTATOB MOKCKA CIelra-

TUSIM ¥ HAaHOMaTepuanam MH(OPMALMOHHBIX  0a3ax | IM3UpOBaHHOW WHGOpPMAIIUU
JAHHBIX TI0 COBPEMEHHBIM | U MaTCHTHO-UH(POpMAIH-
HAHOTEXHOJIOTUSIM U Ha- | OHHBIX 0a3ax 1O COBpe-
HOMAaTepHaiaM MEHHBIM HAaHOTEXHOJIOTHUSIM U
HaHOMaTepHaliaM

Conep:xaHue TUCUUILIUHBI

Tema 1. O61mue npeacrasiaeHus 0 MoaupuKanun
[lenb, 00beM U copepxaHue TUCHUIUIMHBL. JIuTepaTypa. 3agauu AUCUUILIIMHBL U €€ CBA3b C

Hpyrumu  gucummiuHamu.  CTpykTypa Kypcea, omnpeaeneHue noHsTuil.  OnpeneneHue
Monupukanuu. HeoOxoaumocTs ocymiecTBIeHUST MOIU(GUKALIMKA TPOMBIIIIEHHBIX MOJIMMEPOB.
Knaccugukanuss  crnoco6oB  MoauduKalMKM —MOJIMMEPHBIX MaTepuajoB IO  XapakTepy
MPOTEKAIOIIMX MPOLECCOB, IO HANPaBICHHOCTH BIUSHUS HAa CBOMCTBA, IO STAalHOCTU
IIPOBEJEHMUS, 110 CTAIUU OCYILIECTBICHMS.
MOJIMMEPHBIX
Tema 2. Xumuko ¢pusndeckasi MOAU(PUKALUSA TI0JIMMEPOB

OcHoBHbBIE CHIOCOOBI TPOBENEHUS XMMHKO-(hu3nueckod Moauduxamuu. Moaudukanus
dyHkunoHanuzanuend  nonumepoB.  CrocoObl (GYHKIMOHATM3AIMNA  KPUCTAIUTMYECKUX
nonuonedunoB. Oxwucinenue. TepMmookucnutenbHass JecTpykuus. Panuanmonnoe u YO-
oOiydeHnue. BiusHue paaMaMOHHOrO OOJy4YeHHMs Ha MOJEKYJSIPHbIE XapaKTePUCTUKU
nonuMepoB. [Ipuposa aHOManbHBIX TPYNN M WX BIMSHHE Ha cBoiicTBa moiumepa. CriocoObl
JI€3aKTUBAllMM aHOMaJbHBIX rpynn. [IpuBuBKa. ATEHTHI CIIMBKM NOJIMMEpOB. BynkaHuzanus
kayuykoB. KoopanHannoHHast 1 COHABHUY-MOAU(DUKAIIHS.
Tema 3. ®uznueckasi (CTPYKTypHasi) MOAN(pHKANMS MOTHMEPOB

Cymnocts  ¢(usmueckoit  momudukauuu.  CTpykTypooOpazoBanue.  I[lpuembl U
3QPEKTUBHOCTh MOAM(UKAMK  IOJUMEPOB TPH  BBEACHUM CTPYKTYpooOpazoBaTeneil.
Hanonmuenne. Buasl Hamosmuurteneil. (CBOWMCTBa HAMOJHEHHBIX IMOJMMEpPOB. BiusiHue
XUMHYECKOTO COCTaBa IIOBEPXHOCTH HAIOJHUTENSI Ha COBMECTUMOCTH C  IIOJIMMEPOM.
Cwmemenue. BnusiHue rpaHUYHOTO COCTOSIHUSI B MOJIMMEP-TIOJIMMEPHBIX CHCTEMaxX Ha CBOMCTBA
MOJIMMEPHOM KOMIIO3ULIMU. [losydeHune u cBOKCTBa TEPMO3JIACTOIUIACTOB HA OCHOBE ILIACTMACC
u kaydykoB. Opuenranus. [Inactudukanus. Aarumiactudukanus. Tepmudeckas 00padoTka.
Tema 4. Moaupukanusi MHOTOKOMIOHEHTHBIMHM CHCTEMaMHU

Moaudukanus OnHapHBIMU cMecsiMu. Moaudukaius KaydykoB OMHAPHBIMUA CHCTEMaMHU



Ha OCHOBE 3MOKCHIOB. SIBIeHne cuHepruzMa. Mexann3Mbl OMHapHON MogudHUKau. MexaHu3m
cynepno3uiuu. Mexanu3Mm akTUBalUK. MexaHU3M CHHEpPrHuecKoro aeuctBus. Moaudukanus
MHOTOKOMIIOHEHTHBIMUA OTXOJaMH XHUMHYECKOTO MPOHM3BOACTBA. Moaudukanus Kak crocod
UCIIOJIb30BAaHUsl OTXOJOB IOJKUMEPOB. BTopuuHblil monmudTuneH. Xumuueckas MOAU(pUKaLUs
BTOPUYHOTO TMOJNMATHICHA. [WApPOIM3 Kak Crmoco0 YTWIM3AIMK OTXOJOB MOJUMEPHOTO
MPOU3BOJICTBA. TepMuyeckoe pasioKeHUE MMOJIMMEPOB KaK CIOCO0 YTUIM3alUU BTOPUYHBIX
MIOJIUMEPOB.
Tema 5. Konuenuun Mmoangukanum U NPUHUUIBI BBIOOPAa MOAU(PUKATOPOB

Konnenmun monudukammu. KoHmenius cTpykTypHOH perymspuszanuu. KoHuenmus
npeanepexoaHoro coctosuusd. Konmenuus riactukanuu amopHbIX moiaumepoB. [IpuHIumnsI
BbIOOpa MOIU(HUKATOPOB.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipn wu3y4eHHH TEOPEeTUYECKOro Kypca Ha JEKIUSAX MpeayCMaTpUBACTCS 3aJ0KEHUE
MaTtepuaia B BUje npe3eHTanuu. OTAelbHbIe JIEKIIUU U3JIaraloTcs 10 MPOOJIEeMHOM TEXHOIOTHH.

Ha nexnusx ucmonb3yroTcs B KauecTBE JEMOHCTpalMoHHOro marepuana Ilepuognydeckas
cucreMma siemeHToB J[. Y. MenpeneeBa u psa Apyrux CpaBOYHBIX TAOJIHII.

HekoTopeie  paszenbl  TEOPETHUECKOrO  Kypca HM3ydaloTCs C  HCIOJIb30BaHHEM
OTIEepEKAIOIIEH CAMOCTOSTEIFHONW PaOOThI: CTYACHTHI MOJIYYalOT 3aJaHHUs HAa O3HAKOMIICHHE C
HOBBIM MaTEepUaJIOM JI0 €ro U3JI0KEHUS Ha JIEKIUAX.

ITepen ouepenHo JeKuuel, Kak MPABWIO, MPAKTUKYIOTCS «ICTYYKH» IO Marepuany
NpeAbIAYIIEeHd JIEKIUU. ODTO MO3BOJISIET OMNPEIEIUTh CTENEHb YCBOCHHS HM3JIOKEHHOTO paHee
MmaTtepuana. Jlns Oosiee OCHOBATEIbHOW OLIEHKM YCBOSEMOCTH TEOPETHYECKOTO MaTepuaia
CTYyJIGHTAMH HCIIOJBb3YIOTCSI TECThl, a TaKXKe TpPaJUIMOHHbIE THMCbMEHHBIE M YCTHbBIE
KOHTPOJIbHbIE MEPONIPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

7. OPTAHU3ALIUSI CAMOCTOSITEJILHOM PABOTBI OBYYAIOLIIAXCS MO
JUCHUILIMHE (MOJ1YJIIO)

7.1. Yka3zauus AJIdA oﬁyqalonmxca M0 OCBOCHHIO JTUCHMIIJIUHBI

CamocrosiTennbHasi paboTa MarucTpanta — oOs3aTellbHas 4acTh 00pa30BaTEIBLHOTO
mpoliecca, HalpaBJIeHHas Ha Pa3BUTHE TOTOBHOCTH K MPOGECCHOHATHHOMY M JTUYHOCTHOMY
caM000pa30BaHMIO,

Ha TMPOEKTUPOBAaHUE [albHEHIEro o0pa30BaTEeIBLHOTO MapuipyTa U TpodeccHOHATBHOMI
Kapbephl.

CaMocrtosiTenpbHasi pabora oOydalmUXCsl TO JUCIUIUIMHE OpPraHW30BaHa Kak
COBOKYITHOCTh ayJAMTOPHBIX M BHEAYJIUTOPHBIX 3aHATHH M pabOT, 00SCIICUNBAIOIINX YCIICITHOE
OCBOGHUE JTUCIUTLIIHBIL.

AyauTopHas caMOCTOsITeTIbHAs padoTa OO0ydYaIOIMUXCS MO JUCIUIIINHE BBITTOHIETCS
Ha Y4eOHBIX 3aHATHSAX TOJ PYKOBOJCTBOM TMpEMOAABATENss W MO €ro 3aJaHuio. AyIUTOpHAas
camocTosiTelIbHass paboTa OOydYaromUXCs BXOTUT B OOMIMH 00BEM BPEMEHHU, OTBEICHHOTO
yueOHBIM TUIAHOM Ha ayAUTOPHYIO padoTy, U pErJaMeHTHPYeTCS pacluCaHueM Y4eOHBIX
3aHATHI.

BreayauropHast camocrosiTelibHas pabora oOydaroumxcs — IUIaHHpyeMas ydeOHas,
HAy4yHO- HCCJeloBaTeNbCckas, INpaKkTHueckas pabora o0OydaroImIMXcs, BBIMOJHSIEMAas BO
BHEAYIMTOPHOE BPEMS I10 3aJaHHUIO U TPU METOJMYECKOM PYKOBOJICTBE MPEMNoIaBaTelsi, HO 0e3
€ro HEeMmoCPeICTBEHHOT0 Y4acTHs, PACIUCaHUEM yUEOHbIX 3aHATHI HE PETIaMEHTUPYETCS.



BHeayauTopHas caMOCTOsATeNIbHAS pab0oTa 00yUaroIUXCsl BKIIIOYAeT B ceOsi:
— TMOJATOTOBKY K JICKIIUSIM, JJAOOPATOPHBIM 3aHITHSIM U SK3aMCHY,
— W3ydYeHHUe y4eOHBIX MOCOOUIA;
- U3Yy4EHHE TEOPETUYECKOTO M TPAKTHYECKOr0 MaTrepuaya 10 PEKOMEHOBaHHBIM
UCTOYHUKAM;
— BBITNIOJIHCHUE HHIMBHUIYaTbHbBIX 33JJaHHN;
— TMOJArOTOBKA K MPOMEXYTOYHOM aTTECTAI[MH B TCUCHUE CEMECTPa;

CamocrosTenbHas paboTa OOydYarONIMXCS C y4acTHEM MperojaBareiss B GopMe HHOU
KOHTAKTHOW paboThl MpeaycMaTpuBaeT TPYIIOBYID W HHAMBHIyalbHYIO paboTy ¢
00yJaroIuMucs

Y BKITIOYAET B ceOsi:

- MPOBEJICHUE WHIWBHIYaJbHBIX W TPYNIOBBIX KOHCYJIbTAlMA TIO OTACIHHBIM
TeMam/pasaenam JUCIUTUTHHBL

— MPOBEJCHUE KOHCYJbTAIMN TIEpeT IK3aMEHOM TI0 HEOOXOIUMOCTH.

Ta6auna 7.1.
Coaep:xaHue caMOCTOATENbHOUH PadoThI 00yYAKOIIUXCSH
WNoNo T eMbl/60np06’bl, BbLIHOCUMBLE HA camocmosimenvhoe [K01-60 Dopmbi
n/n uzyuenue yacos pabomal
1. l06mmue npencrasnenus o Mmonudukammn 16 cobeceioBaHue
2. |XuMuko- ¢puznyeckas Moau(pUKaIUs TOJIUMEPOB 16 cobecesioBaHUE
3 duznyeckas (CTpYKTypHas) MOAU(DUKAIUSA TOTUMEPOB 18 cobecenoBaHme
4. Moau¢puKanus MHOTO-KOMIOHEHTHBIMH CHCTEMAMH 18 cobece0BaHMe
S. [Kommenmuu MomMQUKA-IIMM W NPUHIMIEL  BEIGOpa 17 cobeceoBaHue
MOJTU(UKATOPOB

8. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOM ATTECTAIIIA

Bonpocwt ona cobecedosanusn:

=

Knaccugukarms MmeTo10B MOIH(UKAIIIHN TOBEPXHOCTH MOJIMMEPHBIX MaTepPHAJIOB.

Oco0eHHOCTH TIa3MEHHON 00pabOTKU MOJTUMEPHBIX MaTepHaJIOB.

3. Pagmammonnoe m Y@ o00mydeHHE IMOBEPXHOCTHOTO CIIOSI TIOJIMMEPHOTO MaTephaa.

IIpenmyiecTBa METOOB.

[ToBepxHOCTHAst 00pabOTKa XUMHUECKUMH PEareHTaMH IOJIMMEPHBIX MaTepPHaoB.

5. CoBMecTHOE WM TOCTENOBAaTEIbHOE BO3JCHCTBUE XHWMHYECKHMHU peareHTaMu |
(GU3NIECKUM TI0JIEM Ha MOBEPXHOCTH MOJMMEPHOTO MaTepHara.

6. IlomydyeHue MOTUMEPHBIX HAHOCTPYKTYPHBIX MEMOpaH IMpH IMOMOIIM MOBEPXHOCTHOM

MoAU(UKAIIIH.

[ToBepxHOCTHAs MOAM(UKALIKS TTOTUMEPOB YE€pe3 MEXaHUYECKOE BOJICHCTBHE.

8. Tepmuueckass  yCTOHYHMBOCTH  HOBEPXHOCTHO-MOAW(MHUIMPOBAHHBIX  MOJMMEPHBIX

MaTepHaoB

N

B

~



9. Ilpupanue HOBBIX CBOMCTB MOJMMEPHBIM MaTepHajaM IPH IOMOIIM TOBEPXHOCTHOM
mMoaudukanuu. [lpusectu npumepsl.

10. Teopernueckue OOOCHOBaHUS BBIOOpPa KOHKPETHOTO TOJMMEpa H METO/Aa €ro
HOBEPXHOCTHOW MOJIU(PHUKALIHH.

11. [loBepXHOCTHBIE MAKPO- U HAHOCTPYKTYPBHI.

12. BausiHue  NOBEPXHOCTHOW — MOIUGUKAIMM  [OJUMEPHOIO  MaTepuaja Ha  €ro
ruzpopuibHbie (THAPOoPOOHbIE) CBOWCTBA

13. BausiHue nmoBepXHOCTHOW MoOJIM(UKAIUKM IOJMMEPHOrO0 MaTepuaa Ha COpPOLMOHHBIE
XapaKTEpUCTUKU MOJIUMEpA.

14. Tpubonornyeckue XxapaKTepUCTUKHA OBEPXHOCTHO-MOIU(PUIIMPOBAHHBIX ITOJIMMEPOB.

15. Aare3noHHbIE CBOMCTBA TOBEPXHOCTHO-MOAU(DHIIMPOBAHHBIX MTOJIUMEPOB.

16. BausiHue  1OBEpXHOCTHOW — MOIUGUKAIMM  [OJUMEPHOIO  MaTepuaja Ha  €ro
OMOCTOMKOCTB.

17. IlepcekTuBBl  UCIOJB30BAaHUS TOBEPXHOCTHO-MOAM(DULIMPOBAHHBIX IOJUMEPOB U
MOJIMMEPHBIX HAHOMATEPUAJIOB.

18. IlpumeHeHne MOBEPXHOCTHO-MOAU(PHUIIMPOBAHHBIX HAHOMATEPHAJIOB B MEIULIUHE.

Ilpumepovt mecmoewvix 3a0anuil

1. Kaxkue u3 HIDKETIEPEYHCIICHHBIX NPU3HAKOB XapaKTePU3YIOT nporecc
JETUAPOXJIOPUPOBAHMS TOJTUBUHUIXIIOPHIA!
A. aBTOYCKOpEHUE PEAKIINH,
b. nosiBneHue cucreMsl CONPSKEHHbBIX CBsA3EH, B. mosiBleHne OKpacku,
I'. u3MeHeHne IeKTPOIPOBOAHOCTH?
1) A, b, B, " 2) toneko A, B, I" 3) Toneko A, b, B 4) Toneko A, b, T’
2. KakoBa mpuuMHA TOTO, YTO PEAKIMS AUCTHIMPOBAHMS IEJUTIOIO03bI HE HMIET O KOHIA U
o0pa3yeTcs KOMIIO3UIIMOHHO HEOTHOPOIHBIN MPOIYKT?
1) HaaMoneKkyasIpHbIN 2P dexT
2) KoH(pOPMALMOHHBIN YPPEeKT
3) samemssrommii " dext cocena”
4) pa3Has peakllMOHHAsl CIIOCOOHOCTh NMEPBUUHBIX U BTOpHUHBIX OH-rpymnn
3. Peaknmst XJIOpHpOBaHUs MOJMATHIICHA MPOTEKAET C aBTo3aMmeuieHneM. Kak pacripeneneHs
HeMpopearupoBaBIlIve METUICHOBBIE TPYIIIBI O enn?
1) pasaeneHbl XJIOPUPOBAHHBIMU METHIICHOBBIMH IPYITIAMHU;
2) pachpeleneHbl ClyqaifHbIM 00pa3oM;
3) B BUJIE OJIOKOB JUTHHOM He MeHee 3 - 5 rpymn
4) METHJICHOBBIE TPYIIIBI MPAKTUYECKU OTCYTCTBYIOT
4. Kak wm3MeHATCS CBOWCTBAa MOMMAI(PHUPHOTO BOJOKHA, MOTYyYaeMOTO W3 ATHJIICHIJIUKONS WU
TepedTareBoOi KUCIOTHI, €CIIH IIPH CHHTE3€ MIPOBECTH YACTUUHYIO 3aMeHY Tepe(TaeBoi Ha
AQIUIIMHOBYIO KHACIIOTY?
1) mMOBBICHTCS TACTHYHOCTD
2) TOBBICHTCS] TEPMOCTONKOCTh
3) TOBBICHTCS MMPOYHOCTH
4) yXyAIIKUTCS PaCTBOPUMOCTD
S . CluuThIi MONMUITHIIEH MOKHO MOJYYUTh IIPU HArPEBAHUU MOJIMMEPA C:
1) nepokcuaoM Au-TpeT-OyTHia
2) MKapOOHOBBIMH KHCIOTAMH
3) rekcaMeTHJICHINAMUHOM
4) cepoit



Kpumepuu OUECHKU omeéema mazucmpanma npu 6blNOIHEHUU MeCmo6blx 3a0aHuil

Ouenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH IIYyOOKO U
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
IIOCJIE0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €r0 M3J1araer, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIPaBISETCA C
3aJa4aMM, BOIIPOCaMU M JPYrMMH BHJAaMH IPUMECHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPH BHUJIOM3MECHEHUM 3aJaHMUIA,
IIPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIIECHUE.

XOpOIIIO

OneHka «XOpOLIO» BBICTABISIETCA CTYAEHTY, €CIM OH TBEPJO
3HaeT Marepuai, FPaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He J0IycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUIBHO
IPUMEHSET TEOPETUUYECKHE TOJIOKEHUS MPU PELICHUH NPAaKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaJIe€T HEOOXOIMMbIMHU HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSL.

YAOBJICTBOPUTCIIb
HO

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJISACTCA CTYACHTY, C€CIIN
OH HMMCECT 3HAHUSA TOJIBKO OCHOBHOI'O XapaKTEpa, HO HC YCBOUII €ro
neTaneﬁ, AO0IIYCKAECT HCTOYHOCTH, HEAOCTATOYHO IMIPaBUJIBHBIC
Q)OpMYJ'II/IpOBKI/I, HapyIICHUA JIOTHYECKOU nocCJIICAOBATCIbHOCTH B
H3JI0KCHUH IMPOrpaMMHOro MaTtcpuraia, UCHBITBIBACT 3aTPYAHCHHUA IIPU
000CHOBaHHH OTBETA.

HCYIOBJICTBOPHUTEC
JIBHO

OIIGHKa ((HeyIIOBJIeTBOpI/ITeJII)HO)) BBICTABJISICTCA CTYIIGHTy,
KOTOpBI HE 3HAET 3HAYMTEIBHOM YacTH IPOrPAMMHOIO Marepuana,
JIOH}’CKaCT CyHIGCTBCHHI)IG OHII/I6KI/I, nMeEeT Bany,)IHCHI/IH HpI/I OTBETC HA
BONPOCKI ¥ OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.

9. YYHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE

T CHUTIIMHBI

9.1. YueOHas sureparypa:

a) OCHOBHAaA:

1. Kpeokanosckuii B.K., Hukonaes A.®., bypios B.B. u ap. TexHonoruss noammepHbIX
MaTepuanoB. YueoHoe mocoodue. - CII6.: LHOIT «IIpodeccus». — 2019. - 536 c.
2. Hpxax B.M. Tomonorndeckas cTpykrypa monmuMepoB: MoHorpadus / B.M. Upxkak; M-Bo
o0pa3, u Hayku Poccun, Kazan, Hai. uccnesn. texHon. yH-T. - Kazanp: M3a-so KHUT'Y, 2013 .

520 c.

3. Ilaiiepc k. PenuknuHr rmiactmMace: Hayka, TEXHOJIOTHH, pakTuka. M3natensctBo "HOT". —

2012 -640 c.

4. CoBpeMeHHbIE MPOOIEMBbl MOIU(PUKAIMKI TPUPOIHBIX U CHHTETUYECKUX BOJOKHUCTBIX U
JIPYTUX TOJMMEPHBIX MaTepuasioB: Teopus W npaktuka. [lon pemakumeit Mopeiranosa A.IL,
3auxosa I'.E. Yueb6Hoe mocobue. U3narensctBo "HOT". - 2012 - 446 c.




0) AOMOJIHUTEILHAN:

1. Knenun, B.U., ®enycenko, MB. DBC «Jlanp» BBICOKOMOJIEKYISIPHBIE COCIUHCHHUS:
Yuebnuk. - 2-e¢ https://e.lanbook.com/reader/book/5842 w3a, ucnp. - Cnb.: M3garenbcTBo
«Jlanpy. - 2013 - 512 ¢

2. lumonok, M.B. Beicokomonekymsapasie coenuHenus. DbC «Znanium.com» [DneKTpOHHBIN
pecypc]: yue6. mocobue / http://znanium.com/cataloa.php7bookin M.B. Illumionok. - MuHCK:
Breim. mk., 2012 - 535 c.

3. OyHKuoHanbHbIe HanoaHuTenn s miactMace. ObBC «Jlanp» pen. Kcantoca M.; mep. ¢
anri., nog pea. Kymnesuesa B.H. U3natensctBo "HOT". - 2010 - 462 c.

4. T'yzee, B.B. Ctpykrypa u cBoiictBa HanosiHeHHoro [IBX. - - CII6.: HOT, 2012 - 284 c.

5. bakuposa, N.H. I'azonanonnennsie noaumepsl. - Kazans: KHUTY, 2009 - 105 c.

6. bypmuctpos, B. A. [Tonusununxnopuaasie komnosunuu. - Banoso: UT'XTY, 2010 - 104 c.
7. Hazapos, B. I'. [loBepxHocTHas Mmonudpukamnusi moaumMepos: MoHorpadus / B.I'. Hazapos. -
MockoBckuii rocyaapcTBeHHbIi yHuBepcuteT neuatu, 2008 .-474 c.

8. Tormm6, E.M. Ilnactudukanus moispHbIX KaydyKOB, JMHEHHBIX M CETYATHIX IOJIMMEPOB:
monorpadus / Kazan, roc. rexnoun. yH-T - Kazans: KHUTYVY, 2008 - 272 c.

9.2. UnTepHeT-pecypcehi:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snekrponHas Oubiaroreka

http://elibrary.ru/default.asp Poccuiickast HarimonansHas Oubiarorexa

http://primo.nlr.ru  http://nbmgu.ru  DnekTponHass OubaroTeka Poccuiickoit
rocyJapCTBEHHON OMOINOTEeKH

9.3. IlporpammHoe oGecnieueHue

YHuBepcutrer oOecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO
pacIpoCcTpaHsIeMOro NporpaMMHOI0 00eCTIedeH s, B TOM YHUCIIE OTEUECTBEHHOTO IPOM3BO/ICTBA.

Kaxpiii oOyuaromiuiicst B TeueHue Bcero nepuoaa oOydeHus odecreueH WHANBUAYATbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW WH(pOPMalMOHHO-00pa30BaTeIbHON —cpene
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOM HMeeTcsl JOCTyn K HH(OpPMAalMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH «/HTepHEeT» Kak Ha TEpPPUTOPUN YHUBEPCUTETA, TAaK U BHE €€.

VYHuBepcuter oOecreueH CHeAYIOIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrpPaMMHOIO

obecrieyeHus.
1. JluueH3moHHOE mporpaMMHOe o0ecreyeHue, ucnoiabzyemoe B UHrl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommieke MMUC “Buzyansnast Ctynus TectupoBanus’”

1.4. ArtuBupycuoe I10 Eset Nod32

1.5.CpaBouno-tipaBoBasi cucrema “KoHcymnbTanT”

1.6.CpaBouno-TipaBoBas cucrema “I"apant”

Hapﬂz[y C TpaAULIMOHHBIMH HU3AaHUAMU MAaruCTpPaHTbl U COTPYAHHUKH MMCIOT BO3MOXXHOCTH
MOJIb30BATHCS 3JICKTPOHHBIMU MMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX


https://e.lanbook.com/reader/book/5842
http://znanium.com/cataloa.php7bookin
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

Taoauna 9.1.

Ha3Banmue pecypca

CcpLika/noctyn

OnekTpoHHass OuONMMoTeka OHJaiH «EaMHOEe OKHO K
00pazoBaTesbHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

denepanbHbIii 00pa30BaTENbHBINA MOPTAN: YUPEKICHHS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepanbHbI LIEHTD MH(POPMAIMOHHO-
obpazoBarenbHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYAEHTA". DnektpoHHas
OMOJIMOTEKAa TEXHUYECKOTO By3a

http://polpred.com/news

UznarensctBo  «JlaHby. DIeKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa

Pycckast BupTyanbHast OnOaHOTeKa http://rvb.ru —

WznatensctBo  «Jlauby. DIEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku u oOpaszoBanus lOra Poccun
«AxageMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas anekrponnas 6ubimoreka «e-Libraryy

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DJNEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe
obpazoBanus «MHPOpMHOY»

http://www.informio.ru

WNupopmannonHo-mipaBoBasi  cuctema
TUTFOC)

«KoHCynpTaHT-

CereBas Bepcus, OCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

WNudopmannoHHo-nipaBoBasi cucrema «l'apant»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHoO# cetu Uarl'yY

OnekTpoHHO-01OIMoTeyHast cucrema «tHOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Ay,Z[I/ITOpI/II/I JJIs1 TIPOBCACHU AL 3aHATHH JIEKIIMOHHOI'O THUIIA.

AyauTopuu sl IPOBEJCHUS 3aHATUNA CEMUHAPCKOTO THUIMA, UHIUBUAYAJIbHBIX U TPYMIOBBIX
KOHCYJIbTALIMH, TEKYILETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALIUH.

[Tomerenust ayis CaMOCTOSITENIBHOM pabOThI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTH MIHTEepHET, B AIEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CPEy U K

MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

11. METOANYECKHE YKA3AHMUSA IS OBYYAIOLIUXCSA
ITO OCBOEHMIO JTNCHUITJIMHBI

Teopernueckuii MaTepuan JaHHOW IUCHUIUIMHBI B COOTBETCTBUU C yYEOHBIM IJIAHOM

uzydaercsi B l-om

obecrieueHa  IIEKTPOHHBIMU  Y4€OHO-METOAMYECCKUMU

cemectpe. CamocrosiTenbHas BHeayAMTOpHas paboTa MarucTpaHTOB
pecypcaMu

(cuctema  Moodle),

BO3MOXXHOCTBIO O6IJ_I€HI/IH MarucCTpanTa € IpernogaBaTciieM MOCPCACTBOM BHGKTPOHHOP'I IIOYTHI,

noctynom B Internet.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

OCHOBY TEOPETMUYECKON MOATOTOBKHM MO JAUCLUUIUIMHE COCTABIIAIOT JIEKLUHU, KOTOPHIE
MPEJICTABIISIIOTCS CUCTEMaTHYeCKH B COYETAaHMM C CEMHHAPCKUMH U JIabopaTOpHBIMU
3aHATUsAMH. OCHOBHBIC YUEHHSI U BJIaJICHHUS OTPaOaTHIBAIOTCS M 3aKPEIUIIOTCS HA CEMHUHAPCKUX
U J1a0OpaTOpHBIX 3aHATUAX. AYIUTOpPHBbIE 3aHATUA (JIEKIMHM, CEeMHHAaphl M JabOpaTOpHbIE
3aHATHS) OOBEAMHEHBI C CaMOCTOSITENLHOW BHEAYAUTOPHOW pabOTON MAarucTpoB Haj
PEKOMEHIyEMOM JIMTEPAaTypoOl, a TaKXe 3aJaHMsIMHU, KOTOPbIE BBIJAET IMpEroAaBaTelb U IMpU
MOJTOTOBKE K J1a00PaTOPHBIM 3aHSATHSIM.

[Ipy wW3yyeHWHM NHUCUMIUIMHBI MAarucTpaHTaMU MOTYT MCIOJIb30BaThCS CIEAYIOLINE
UH(POPMALIMOHHBIE TEXHOJIOTHH U MHHOBAIIHOHHBIE METO/IbI:

- DJIEKTPOHHBIM BapHaHT y4eOHO-METOIUYECKOr0 KOMIUIeKca (C HCIHOJIb30BaHUEM
cuctemsl Moodle);

- peCcypchl JJIEKTPOHHON OMOIMOTEUHON CHCTEMBI;
- pecypcbl UHTEpHET;
- MyJbTUMEINIHAsA TEXHUKA.

IIpenonaBareinp, YUTAOMUN AUCHUIUIMHY, BEACT Y4ET IIOCEIIAEMOCTH U OCYILECTBIISAET
KOHTPOJIb 32 BBIIIOJIHEHUEM CaMOCTOSITeNbHON paboThl. Tekyluii KOHTPOJIb 3aKI0YaeTcs B
MOHUTOPHHTE BBITIOJHEHUSI YY€OHOH MpOrpaMMbl JWCHUILIAHBI HA AyIAUTOPHBIX 3aHATUSAX WU
OIICHKE pa0OThl Ha MPAKTHUECKUX 3aHATHIX.



PaGouass mnporpamma mucturumHbl «Moaudukanus MOJMMEPOB» COCTaBICHA B
cootBercTBuU ¢ TpeboBanmsimu PI'OC BO mo nampaBnenuro moarotoBku 04.04.01 Xumus
(YpoBEeHb MarucTpaTypsl), YTBEPKICHHOTO NpHKa3oM MUHHCTEpCTBa 00pa3OBaHUSI W HAYKH
Poccuiickoit ®enepanuu ot 13 urons 2017 r. Ne 655

[Iporpammy cocraBuia:

K.X.H., JIOIEHT Kadeapbl XUMUHU Kurtuena JI.H.

Pabouas mporpamma yTBepikieHa Ha 3aceaHnu Kadeapsl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wmapra 2025 .

Pabouas [mporpamma o,u06peHa y‘IC6HO'MCTOI[I/I‘IeCKI/IM COBCTOM XUMHUKO-

Onosornyeckoro__dakyapTera

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 r.




CaeleHns 0 nepeyTBepKIeHMU MPOrpaMMbl HA 0YepPeqHOH y4eOHbIi roa u
perucTpanuu u3MeHeHui

YueOubIii Pentenue Buecennrie n3MeHeHUA Iloamuce 3aB.
roj Kadeapbl kadeapou
(Ne

IIPOTOKOJIA, /1aTa)




