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BBEJAEHUE

B mnactosimee BpemMs B CHCTEME BBICIIETO OOpa30BaHUS 3HAYUTEIHHO
BO3pPACTaeT pOJIb CAMOCTOSITENIbHOM pabOThl CTYJIEHTOB. ITO 0OYCJIOBIEHO
MEepPEexXo/IOM Ha HOBYKO CHUCTEMY BbICIIETO OOpa3oBaHUsA, B KOTOpPOU
npeaycMarpuBaerca (OpMUPOBAHME KOMIETEHIIMI BBIMYCKHHKA MO Pa3IMYHbIM
HaIIPaBJICHUSM JIEATEIIbHOCTH.

[IpodeccnonanbHass AESITEIBHOCTh BBITYCKHHKA MPEATIONaracT yMEHHE
OCBaMBaTh HOBBIC HAIpaBlieHUs NPO(EeCCUOHATBHOU NESITENIbHOCTH U MPUHUMATD
pelieHus mo TeKyIUM BOIpocaM. DTO 3HAYUT, UTO CTYACHT JIOJKEH OBITh TOTOB K
caM0O00Opa30BaHUIO B COBPEMEHHBIX YCIOBUAX OBICTPOr0 OOHOBICHUS 3HAHUM.

CamocrosiTenbHas paboTa paccMaTpuBaeTcsl Kak BbIciias dopma ydeOHOU
JEATEIIbBHOCTH, KOTOpasi HOCUT HHTETPaIbHBIA XapakTep W sBIgeTcs (popmoit
camooOpazoBanus. CamocrosiTesbHasi padoTa BBIMOJIHSAETCS TOJ METOJAMYECKUM
PYKOBOJACTBOM M  KOHTpojieM  mnpenojaBareiss. OCHOBHBIMH  LEISAMH
CaMOCTOSITEJIbHOM palOOThl SBJISIIOTCS: PAa3BUTHUE IMO3HABATENIbHBIX CIOCOOHOCTEN
JIMYHOCTH; Pa3BUTHE CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH, OPTaHU30BAaHHOCTH,
VHUIMATUBBI; PA3BUTHE CAMOCTOATEIBLHOIO MBINUIEHUS W HCCIEA0BATEIBCKUX
ymeHuil. B mporecce pabGoThl TPOUCXOAUT 3aKpEIUVICHHE M CHCTeMaTH3allus
3HaHWM, yrayOJieHne TEOPEeTUYECKUX 3HAHWUW, pa3BUTHE YMEHUN pabdoTaTh C
pPa3IMYHBIMUA UCTOYHUKAMHU MH(OpPMALIMKM U KaK Pe3yiabTaT — OCBOCHUSI OCHOBHBIX
KOMIETEHIIUH. J{71s ycrenmHol caMoCTOATeIbHOW pabOThl OT CTyACHTa TpeOyeTcs
CaMOCTOSITEIBHOCTh M CaMOKOHTpOJib.  CaMOCTOSITENIBHOCTh  MO3BOJIUT
OTBETCTBEHHO MOJIOWTU K BBHITIOJIHEHUIO CAMOCTOSITEILHON pad0Thl, OPraHu30BaTh
CBOIO pabOTy ONTUMAILHBIM 00pa30M, CO3HATEILHO MPUHUMATh HETPATUIIUOHHBIC
pelieHusT TIpYU BBINOJHEHUM 3aaaHuid. (CaMOKOHTpPOJIb TIO3BOJIAT CTYACHTY
MPaBUJIBLHO pachpenenuTh paboTy Haa ydeOHBIM MaTEpHaiOM U BBIMOJIHSTH

3aJlaHus TOCTENEHHO, U30eTas aBpalibHbIX CUTYaIUH.



1 OPTAHU3AIINA JEKIIMOHHBIX 3AHATHIA
1.1 Obuue pexomenoauuu no opzanu3auyuu padoomosl Ha 1eKUUU

B BeiclieM yuyeOHOM 3aBEICHMM JICKIUSl SIBJISIETCS BakHOM (opmoi
y4eOHOro mpolecca u NpeicTaBiasieT co00il B OCHOBHOM YCTHOE CUCTEMAaTHUUYECKOE
U TOCEeA0BaTeNIbHOE M3JI0KEHHUE MaTepualia Mo Kakou-Inbo mpobieme, METoMYy,
TeMe Bompoca U T. . OCHOBHbIE (DYHKIIMI, KOTOpPHIE OCYIIECTBISIET BY30BCKas
JeKkuuss — 9T0 WHGOpPMATHUBHASA, OPHCHTHPYIONAS W  CTUMYJIHPYIOMIAs,
METO/IOJIOTUYECKAsl, Pa3BUBAIOIIAs] W BOCHUTHIBAIONIAS, TOCKOJBKY Ha JIEKIUU
CTYJICHTBhl TOJY4aloT TJIyOOKME€ W Pa3sHOCTOPOHHUE 3HAHUS, Pa3BUBAIOT CBOU
TBOPYECKUE CIIOCOOHOCTH.

Jlexuiuu MOTYT OBITH BBOJIHBIMHU, O0O30PHBIMH, TEMATUYECKUMHU (JICKIIUH TI0
W3YYCHUIO HOBOTO MaTepHaya), UTOTOBEIMU. BBOJHBIE JIGKITMH TIOJTOTABIMBAIOT
CTYJIEHTa K BOCIIPHUSTHIO JaHHOW IMCUMIUIMHBI WM ee pasaena. Ha BBojHOM
JICKIIMY U3JIaratoTCs eJId U 3a/1a4d TUCUUILITUHBI, €€ aKTyallbHOCTh, IPAKTUYEeCKas
3HAYMMOCTh, METOJIbI HAYYHOTO WCCIICIOBAaHUS W T.JI. JJIs TOTO, YTOOBI 1aTh
IIEJI0OCTHOE TPEJICTABIICHNE O IUCIUILINHE U BBI3BIBATH MHTEPEC K MIPEIMETY.

TemaTndyeckne  JIEKIMM  TIOCBAIMIEHBI  TIYOOKO  OCMBICIICHHOMY U
METOJMYECKH TMOATOTOBJICHHOMY CHCTEMATHUYECKOMY H3JI0KEHUIO COJICpKAHUS
Kypca (IUCIUTLITAHBI).

HToroBast EeKIus COMECP>KUT OCHOBHBIC MICH W BBIBOJBI IO KypCy (hU3uKH,
BBIBOJIBI O JIOCTHYKCHHUH IMOCTABJICHHBIX YU€OHBIX LIETIeH.

Ha 0630pHBIX JIEKIUAX pacCMaTPUBAIOTCS HanboJee CI0XKHBIC, MPOOJIEMHBIC
BOIIPOCHI Kypca WJIM HOBEWINE IOCTH)KCHHS (U3UKH B JAHHOW OO0JaCTH, UYTO
MO3BOJIUT YCTAaHOBUTH B3aMMOCBSI3h y4€OHOTO Marepuanga C MPOU3BOJCTBOM U
HOBEHIITMMHU HAyYHBIMHU JOCTHIKCHUSMH.

[ToaroToBKa K camMOCTOSITEIHHOM pabOTE HaJ JIEKIIMOHHBIM MaTepUaIOM JOJDKHA
HAYMHATHCS Ha CcaMOW JieKnuu. Ha JeKIuu CTyAeHT JOKEH COBMECTHTH JBa
MOMEHTa BHUMATEIBHO CIYIIATh JIGKTOpA, MPUKIIAIbIBAs MAaKCUMYM YCHJIMHA JJIS
MOHMUMAHUS M3JIaraéMoro Marepuana U OJHOBPEMEHHO BECTU €r0 OCMBICICHHYIO

3anmuch. M kak ObI BHUMATEIIHLHO CTYACHT HC Clyliall JICKIUIO, OoJbIIasi 4acTh



uHbOpMaIMu BCKOpe mociie Bocnpustus Oyzaer 3abbita. [losTomy mpu u3zydeHun
JTUCIHUIUIMHBL CTYJCHTaM PEKOMEHAYETCS COCTaBISATh MOAPOOHBI KOHCIIEKT
JeKIMA, TaKk KakKk »d3TO O0OecrneuynBaeT TOJHOIEHHYI0 CHUCTEMaTU3aluilo U
CTPYKTYPHUpPOBAHUE MaTepuaina, Mouiexamero usydeHuro. KoHcmekt mekuuii
JOJDKEH OTpa)kaTh CHEU(UKY JaHHOTO Kypca.

OyeHp BaXHBIM  SIBIIETCS ~YMEHUE NPABUIBHO  KOHCIIEKTUPOBATH
JIEKIIMOHHBIN Matepuan u padorath ¢ HUM. Huke mpuBeneHbl pexomenoayuu no
KOHCNEeKmMUpo8anuio 1eKyuil u oaibHeuuel pabome ¢ 3aNUCIMU.

1. KoHcnekT jexkuuil JOJKeH OBITh B OTAEIBHOM TeTpanu. Ee Hy»XHO claenarth
yA0OHOW, TPaKTUYHOW W TIOJIE3HOH, BEAbh HMMEHHO OHa SBJISIETCA OCHOBHBIM
WHOOPMATUBHBIM HCTOYHHKOM IPU TMOATOTOBKE K Pa3JIMYHBIM OTYETHBIM
3aHATUAM, SK3aMeHy. BO3MOXKHO €€ COYETaHHWE C 3aluCAMH IO NMPAKTUYECKUM
3aHATUAM, WUIIOCTPUPYIOIIUM  IIPUMEHEHUE TEOPETUYECKUX 3aKOHOB U
COOTHOILIECHUN B PEILICHUU IIPAKTUYECKUX 3a1a4.

2. KoHCHEeKT AOKEeH JEerKo BOCHPUHHMMATBCS 3PUTENBHO (UTOOBI MaKCHMMAaJIbHO
UCIIOJIb30BATh «3PUTENbHYIO» MaMATh), IOATOMY OH JIOJKEH ObIThb aKKypaTHBIM.
Breinensiite 3arojoBKH, OTAECIUTE OJWH BOMPOC OT JPYroro, cooOsroganTe
a03a11bl, IO JTYEPKHUTE TEPMUHBI.

3. Ilpu npocaymmMBaHuy JEKUUU oOpaliaiiTe BHUMaHUE HAa MHTOHALIMIO JIEKTOpa U
BBOJIHBIE CJIOBA «TAaKUM O0pa3om», «HUTAK», «HEOOXOJIWMO OTMETUTH» M T.II.,
KOTOPBIMU OH aKLEHTHPYET HanboJjiee BaxkHbIe MOMEHTHI. He 3a0biBaiiTe momeuaTh
3TO MPHU KOHCIIEKTUPOBAHUMU.

4. He nipITaiiTech 3alnChIBaTh KAXKI0€ CIOBO JIEKTOPA, MHAYE OTEPSETE OCHOBHYIO
HUTh W3JIOKEHUS M HA4yHETE IMCaTh ABTOMATUYECKU, HE BHHUKAs B CMBICI.
HeHy>XHO MpOCUTH JEKTOpa HECKOJIBKO pa3 MOBTOPATH OAHY M Ty ke ¢pasy s
TOT0, YTOOBI yCHETh 3anucarh. JICKIUs He T0JKHA MPEeBpaIlaThcsi B CBOCOOPA3HBIN
YPOK-IAUKTAHT. TeXHHMKa NpPOYTEHHs JIEKUMU IIPENoAaBaTelieM TaKoBa, YTO OH
IIOBTOPSIET CBOIO MBICIIb BA-TPU pasa. Ilocrapaiitecs BHavasie MOHATH €€, a 3aTeM
3amucaTh, UCHOJIb3ys COKpalleHus. KOHCIEKTUPYWTE TONBKO CaMO€ BAXKHOE B

paccMarpuBaeMoM naparpade: GopMyIUpPOBKH ONpPEACIIEHUNA U 3aKOHOB, BHIBOJIBI



OCHOBHBIX YpaBHEHUU W (HOPMYJ, TO, YTO CTAPAETCS BBIACIUTH JIEKTOP, HA YEM
aKIIEHTUPYET BHUMaHHUE CTyAeHTOB. CTapaiitech OT(HUILTPOBBIBATh U CHKUMATh
nojaBaeMbli Marepuai. Hayuurtech B mpoliecce JeKUMM pa30uBaTh TEKCT Ha
CMBICIIOBBIE YacTH H 3aMEHATh WX COJACp)KaHWE KOPOTKUMH (pa3zaMud U
dbopmynupoBkamu. bosiee monpoOHO 3amuchiBaliTeé OCHOBHYIO HH(OpMaIuio U
KpaTKO — JIOMOJIHUTEIbHYIO.

5. ITo BO3MOXHOCTH 3alHCH BEAUTE CBOMMHU CIIOBaMH, CBOMMH (HOPMYIUPOBKAMHU.
Hcnone3yiiTe oOMICOPUHATYIO B JaHHOM pazjaeine (UMK a00peBUATYpy U
cucreMy cokpameHuii. IlpuaymaiiTe COOCTBEHHYIO CHUCTEMY COKpAaIlCHUH,
ab0peBuaTyp U CHUMBOJIOB, YAOOHYIO TOJIbKO BaM (HO He 3a0yIbTe cCJeiaTh
CJIOBapb, WHA4ye CYIIECTBYET yrpo3a He pacmudpoBaTh TekcT). OaHAKO MpHU
JanpHelie paboTe ¢ KOHCIEKTOM CHUMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMU
CJIOBAMH JIJIs1 OBICTPOTO 3PUTEIILHOTO BOCIIPUSATHS TEKCTA.

6. KoHcrnekTupys JEKIui0, Hal0 OCTaBJIATh IOJs, HA KOTOPBIX MO3JHEE, MpH
CaMOCTOATENbHON paboTe ¢ KOHCHEKTOM, MOXHO CJeNaTh JIONOJHUTEIbHBIC
3alUCH, OTMETUTh HEMOHATHBIE MecTa. [losie3HO moce KaXXaou JIEKIUHA OCTABISATh
OJIHy CTpaHUIly CBOOOJIHOM, OHAa MOTPeOyeTCs MPU CAMOCTOSITENbHOM MOJITOTOBKE.
Croma MOXHO OyleT 3aHECTH JOMOJHUTETHHYI0 MH(OPMAIUIO 0 JTaHHOW TeMe,
MOJIYYCHHYIO U3 APYTHX UCTOUHUKOB: YEPTEKH, TpadKH, CXEMBI, U T.II.

7. Ilocne npociaylIMBaHUs JIEKIHMH HEOOXOAMMO MpopadoTaTh M OCMBICIUTH
noJIy4eHHbIN MaTepual. Hackoibko 3 (heKTUBHO CTYNIEHT 3TO CIEIaeT, 3aBUCUT U
MPOYHOCTh YCBOCHHMS 3HAHWH, U, COOTBETCTBEHHO, Kaue€CTBO BOCHPUSITHUS
MIPECTOSIIECH JICKIIUU, TaK KaK OH 0oJiee IeJieHanpaBiIeHHo OyaeT e€ ciaymaTh. B
MPOIECCEe U3YYEHHUs JIEKIIMOHHOTO Marepualia pPEKOMEHIYETCS HCHOJb30BaTh
OMOPHBIE KOHCTIEKThI, Y4€OHUKHU U YUEOHBIE TOCOOUS.

1.2 Kpamkoe coodepicanue Kypca 1eKyuii

O61ua$[ XapaKTEPUCTUKA HAHOCHCTEM. TeopeTHUecKHe IPUUYMHBI Pa3MEPHBIX

b dhekToB B hUHKE




Onpenenenne  HaHocucTteM. HaHopa3mepHble — 4YacTHULBl:  METAUIMYECKUE,
MOJICKYJISIpHBIE KJIacTepbl, QyJuiepeHsl, HaHOTpYyOku. HanocTpykTypsl B oObeme
Matepuana. Gusznueckue pasmepubie 3¢ dexTsl. KBanTOBBIE pazMepHbie 2P HEKTHI.

MOJIGKVJIHDHO-J'IV‘—ICBEUI QMUTAKCHUA I'CTCPOCTPYKTYPEI

OCHOBBI  MOJIEKYJISIDHO-JTy4€BOM  MHUTAKCUU. BO3MOXHOCTH  MOJEKYJISIPHO-
Jay4yeBoi snuTakcun. CTpyKTyphl T€TepOrpaHull. JHEPreTUUECKHUE TharpaMMbl

CBGDXDCIHCTKI/I. KBanToBble HUTH. KBaHTOBBIE TOUKHU

Tuner ceepxpemerok. Komnosunmonnsle cBepxpemietkd. KBaHTOBaHMe u
MHHHU30HBI. TE€XHOJIOTUH MOJYy4YEeHUSI KBAHTOBBIX HUTEN U TOYEK. DHEPIETHUECKUE
IarpaMMbl. DKCUTOHBI B HU3KOPa3MEPHBIX CTPYKTypax

Dviuiepensl. HaHOTPYOKH

TexHonoruu nojiydeHusi QPyuiepeHoB U HAaHOTPYOOK. DyIIIEPUTHI U KX CBOMCTBA.
XUpallbHOCTh HAHOTPYOOK. DUBMKO-XMMHUYECKHE CBOWCTBA (YJUIEPEHOB U
HAHOTPYOOK

I'paden. [Toayuenmne. CBoicTBa

Texnonorun momydeHusi rpadenHa. Mexanudeckue cBoicTBa. [loBenenue
JBYMEPHOTO 3JIEKTPOHHOTO raza. KBanTossiil apdext Xoma

MeTaluinyecKue KJIacTePhI

OAHOKOMIIOHEHTHBIE M MHOTOKOMIIOHEHTHBIE MeTajuloKJacTepbl. Kitactepsl c
MaruyeckuMu yuciamu. KosnektuBHble 3(]@exTsl B Kiactepax. ['uranrckue
PE30HAHCHI B CIIEKTPAX MOTJIOLICHUS.

MoJIeKYJISIpHBIE METAJJIOKIACTEPhI

OnpeneneHue MOJEKYJISIPHOrO Metajuioknacrepa. CTpyKTypa MOJIEKYJISPHBIX
HAaHOKJIACTEPOB,  MpUMEpHl.  Marnyeckue  4uciaa Uil MOJIEKYJISIPHBIX
MeTaJuIoKJIacTepoB. MoJIeKyIsipHbIE KJIACTEPhI B KpUCTAJLIAX.

MoJeKYISIPHBIE MOTOPBI

Anenasutpudochar (ATD-cuHTaza) Kak MOJEKYJsApHAs MaiidHa. MexaHu3M
00EeCreUnBaOIINN BpaIleHHEe pOTOpa. KCIEPUMEHTANTbHBIE JI0Ka3aTelbCTBA
BpAIICHUS MOTOPA. DJIEKTPOMOTOPHI OAKTEPHIA.

[IpruMeHEHME HU3KOPA3MEPHBIX CTPYKTYP




[TomynpoBOIHUKOBAs HAHODJIEKTPOHUKA. HNudpopmanmonubie CUCTEMBI
(undpossie). Pe3onaHcHBI TyHHENbHBIN auon. Jlazepsl Ha HHM3KOpPa3MEPHBIX
cTpykTypax. [IpyMeHeHne HaHOCTPYKTYp B XUMUU U OMOJIOTUN

MexaHnndyeckrue CBOMCTBAa HAHOMATEPHUAIOB

Oco0eHHOCTH  CTPYKTYphl ~ HaHOMaTepuaslioB.  Pa3mepHas  3aBUCHMOCTH
MUKpPOTBEPAOCTU HaHOMaTepHasioB. CBEpXIIIaCTUYHOCTD

TermoBele CBOMCTBA HAHOMATEPHAIIOB

W3MeHeHne Temreparypsl ruiaBieHus. PazMepHas 3aBUCUMOCTD TEIJIOEMKOCTU U
TemMriepaTypsl Jlebas

DJIEeKTpUYCSCKHE CBOMCTBA HAHOMATEPHAIOB

N3menenue mimHbI CBOOOAHOTO Mpodera »eKTpoHOB. CBEPXIPOBOJAUMOCTH B
HaHOMAaTepHaiax

MarsuTHbIC CBOMCTBA HAHOYACTHI]

BemectBo B oaHogomeHHOM coctosiHud. CynepnapamarHetusm. (CoOCTOSHUA
CTOHEP-BOJIb(APTOBCKUX YACTHUII

OnTryeckue CBOMCTBA HAaHOCTPYKTYPD

OcoOeHHOCTH paccesiHUsl CBETa MajbIMH yYacTUIlaMU. JIIOMUHECHCHIIUSI B MaJIbIX

yactunax. Kpait ontrnaeckoro norionienusi. HeavHelHbie ONTUYECKHUE CBOWCTBA



2 OPTAHMBAIIUS TIPAKTUYECKHX 3AHATHN
2.1 Obugue pexomenoayuu no nOO20mMoeKe K NPAKMUYECKUM 3AHAMUAM

[IpakTuueckue 3aHATUS 1O PEHICHUIO 3a7a4 CYIIECTBEHHO JOTOJHSIOT
Jexiuu no ¢usuke. B mpoiecce aHann3a U pelIeHus 3a1a4 CTYICHThI PaCIIUPSIOT
U yriayOJsioT 3HAHUS, MOJIyYeHHbIC U3 JIGKIIMOHHOTO Kypca U y4eOHUKOB, ydarTcs
rIyoke TOHUMAaTh (U3MYECKHE 3aKOHBI U (QopMysbl, pa3doWparbCsi B HX
O0COOCHHOCTSIX, TPaHHUIIaX MPUMEHEHUS, TPUOOPETAIOT YMEHUE TPUMEHATh 00IIne
3aKOHOMEpPHOCTHM K KOHKPETHBIM ciydasMm. B mpoiecce pemieHus 3aaad
BbIPa0AThIBAIOTCSI HABBIKM BBIYMCIICHHUN, PabOThl CO CHPaBOYHOM JIMTEPATypOH,
tabnuiamu. PenieHue 3a1ad HE TOJNBKO CIOCOOCTBYET 3aKpEIUICHUIO 3HAHUM U
TPEHUPOBKE B MPUMEHEHUH U3y4aE€MbIX 3aKOHOB, HO U (GOPMUPYET OCOOBII CTUIIb
YMCTBEHHOU JESITEIIbHOCTH, 0COOBIA METOA
MO/IX0/1a K U3y4aeMbIM SBJIICHUSIM.

Korzaa cTyaeHTsl pemaroT 3a1a4u 10 ONpPeIeIEHHON TeME, OUEHb Ba)XKHO,
YTOOBI B pe3yJIbTaTE€ 3HAKOMCTBA C KOHKPETHBIMU 33J]a4aMH OHU YCBOWIIU
MPUHITUITHATBHBINA MOAXO0 K TTO3HAHUIO IOCTATOYHO IIMPOKOTO Kjlacca sIBJICHUM.
pelieHre 3aa4 MOKHO MPOBOJUTH MO CIAEAYIOIIEMY O0IIeMYy IJIaHy (HEKOTOphIE
MYHKTHI TUTAHA MOTYT BBIMAAaTh B HEKOTOPHIX KOHKPETHBIX CIIy4asiX), KOTOPHIA
HAJI0 MPOIUKTOBATH CTYJCHTAM:

1) mpouyecTs BHUMATENBHO YCIOBUE 33]1a4H;

2) MOCMOTpETh, BCE JIM TEPMHUHBI B YCIOBUSAX 3aJa4l U3BECTHBI U MOHSATHHI (€CITU
YTO-TO HESICHO, CJEeIyeT OOpaTUThCAd K YUYE€OHUKY, MPOCMOTPETh pEUICHUS
NpeabIAYIIUX 3a7a4, TOCOBETOBATHCS C MPETOJaBaTEIEM );

3) 3anucaTh B COKpPAIIEHHOM BHJI€ YCIIOBHE 3aJauM (KOrJa BBEICHBI CTaHIapTHHIE
0003HayeHus1, Jierye BCIIOMUHATH (OPMYJbl, CBS3BIBAIOIIME COOTBETCTBYIOIIHME
BEJIMYUHBI, YETUE BUJIHO, KAKHE OJHOW CHUCTEME €UHUIL U T.1.);

4) cnenath 4epTEXK, €CIU ITO HEOOXOAUMO (Aenmas 4epTéx, HY)KHO CTapaTbCs
MPEJCTaBUTh CUTYAIMIO B HanboJiee o01eM BUJE;

5) mpoBecTH aHAIIN3 337291, ONPENCTUTh € GU3MIECKUI CMBICT (HYXXHO YE€TKO

IIOHUMATh, B YEM 6y,Z[GT 3aKJII0YaTbCA PCIICHUC 3aJa4YM;



6) yCTaHOBUTb, Kakue (PU3MUECKHE 3aKOHbBI M COOTHOIICHHUS MOTYT OBITh
WCITOJIb30BAHbI IIPY PELICHUH JaHHOM 3a7a4H;

7) COCTaBUTh YpaBHEHMs, CBA3BIBAIOIIUME (PU3WYECKUE BEIMYUHBI, KOTOpPbHIE
XapaKTEPHU3YIOT paCCMAaTPUBAEMBIE ABJICHUS C KOJUYECTBEHHON CTOPOHBI;

8) peluTh 3TH YpaBHEHUSI OTHOCUTEIILHO HEU3BECTHBIX BEJIMYUH, MOJYYUTh OTBET
B oOmemM Buze. [Ipexne yeM mnepexoauTh K YUCICHHBIM 3HAUEHHUSIM, IOJIE3HO
IPOBECTH aHAJIM3 JTOrCO pEUIEHUS: OH IIOMOXKET BCKPBITh TaKHW€ CBOMCTBa
paccMaTpUBaeMOro SIBJICHUSI, KOTOPBIE HE BUJIHBI B UUCIEHHOM OTBETE;

9) nepeBecTH KOIMYECTBEHHBIE BEIMYMHBI B OOIIEIPUHSTYIO CUCTEMY €OUHULL
(CHN), HailTK YKCIECHHBINA pe3ynbTarT;

10) mpoaHanu3upoBaTh MOJYYECHHBIH OTBET, CJENaTh BBIBOJ KaK H3MEHSIETCS
MCKOMAasi BEJIMYMHA MPU U3MEHEHUU APYTUX BEJIMYUH, (QYHKIIMEH KOTOPBIX OHA
ABJISIETCS, UCCIIEIOBATH MPEIETbHBIC CITyYaH.

[IpuBeneHHass MOCIENOBATEIbHOCTh JEUCTBUM TP PEHICHUU 3a/]ad
YCBaMBAETCs CTyAEHTaMH, KaKk MpaBujo, B XOA€E 3aHATUM, KOTJa OHU Ha MPAKTUKE
yoexxmatoress B e€ 1enecooOpazHoctd. I[lodToMy B KOHIIE 3aHATHS IOJIE3HO
MOABECTU UTOT, CPOPMYTUPOBATH HANUJICHHBIA aJTOPUTM PACCYKACHUN. 3aMETUM,
BIIPOYEM, YTO HE BCETJ[a MOKET OBITH MPEJIONKEH AITOPUTM PEIICHUS 3aa4H.

2.2 IIpumepnvie memovl NPAKMUUECKUX 3AHAMULL
1. MeTonbl OLICHKM TMOBEPXHOCTHOM DJHEPIHUM HAHOCHCTEM. IPUMEHEHUE
MpaBuJI KBAaHTOBAHMS K HAHOCHCTEMAaM PA3JIMUHBIX pa3MEpHOCTEN U (PopM.
MeTonbl BEIUMCIIEHUS pa3phiBa SHEPTETUUECKUX 30H B T€TEPOCTPYKTYpax
2. . MopenvupoBaHue NOTEHIIMAJIOB HA TPAHUIIAX T€TEPOCTPYKTYP.
3. Omnpenenenune CUMMETpPHUH CBEpPXPEIIETOK  Pa3JINYHBIX THUIIOB.

MopenupoBanue sHeprernueckux criektpos CP, KH, KT.

4. Ob6cyxnenue pedeparoB Mo yriepoaHbIM HAHOMATEpHaIaM | IO pa3jesiam

1-3.

5. MoaenupoBaHue  CBOWMCTB  JABYMEPHOTO  JJIEKTPOHHOIO  rasa B

SJICKTPUICCKOM U MAaIrHUTHOM II0JIAX.



6. OOonoyeyHass 3JEKTPOHHAs CTPYKTypa KJIAcTEpOB  IIECJIOYHBIX H
pPENKO3EMENBHBIX METAJUIOB. MoienupoBaHue CTpPYKTyp 000I0YeEK.

7. MopaenupoBaHue JIEKTPOHHBIX CIIEKTPOB METAJLIOKIACTEPOB U KIIACTEPOB B
KpUCTAJLJIAX.

8. MogaenupoBaHue MPOTOHHOTO IIEPEHOCA B OMOJIOTUYECKUX CUCTEMAX.

9. CemuHap no COBPEMEHHBIM HANPABICHUAM HAHOTEXHOJIOTHIA.

10.IlepcnexkTuBHBIE HampaBJICHUA [IPUMECHEHUA HaHOCTPYKTYPHBIX
MaTepHaoB.

11.Pa3mepnas Temneparypsi Jlebast.

12.1IpoBoaMMOCTb (PyIIepeHONOI00HBIX MaTepHaioB. KBaHTOBBIE TPOBOJIOKHU.

13.Pa3mepHasi 3aBUCUMOCTb KO3PLUTUBHON CHIIbI. XpaHEHHE HH(DOPMALIUH.

14.®oToHHBIE KpUCTAIIIBI. MaTepuaibl 111 ONTUYECKON 3aUCH TaHHBIX



3 OPTAHMU3AIIUSI CAMOCTOSITEJIbBHOU PABOTHI
3.1 Oowue  pexomenoauuu no opzanusayuu 6HeayoOumopHoi
CaAMOCMOAmMeNbHOU padomul

B Bbicmiell 1mIKone CTYAEHT [IOJDKEH, Mpexae Bcero, chopMupoBaTh
MOTPEOHOCTh B 3HAHMAX W HAYYUTHCA YYUTHCA, IPUOOPECTH  HABBIKU
CaMOCTOSITeIIbHOU paboTHI, HEO0OXOIUMBbIC TSt HETIPEPHIBHOTO
CaMOCOBEPIICHCTBOBAHUSA, Pa3BUTUSI NMPOPECCUOHAIBHBIX W HHTEIUICKTYaJIbHBIX
CITOCOOHOCTEH.

CamocTosiTenbHas paboTa — 3TO MPOIECC aKTUBHOIO, 1EJICHANPABICHHOTO
NpUOOPETEHUs] CTYJACHTOM HOBBIX JyIi HEro 3HAaHUM U yMeHud 0e3
HEIMOCPEACTBEHHOIO y4acTHs MpenoAaBaresieid. s yCrnemHon caMoCTOATEbHON
paboThl CTYIEHT JOJDKEH IJIaHUPOBATH CBOE BPEMSI M 32 OCHOBY PEKOMEHIYETCS
Opath pabovyro IporpaMMy y4eOHOM TUCITUIIINHBI.

[Ipu opranu3zanuu caMOCTOSITEIbHON pabOThI CIEAYeT B3STh 3a MPABUIIO:

— YUYUTHCS €KEIHEBHO, HAUYMHAS C MEPBOTO JHS CEMECTpa, MPOMYyIICHHbIE THU
OyIyT MOTepsiHbI O€3BO3BPATHO;

— YTOOBI BBIMOJHUTh BECh O0BEM CaMOCTOSTEIBbHOW pPabOThI, HEOOXOIMMO
3aHUMAThHCS 110 3 — 5 4acoB €KEeIHEBHO;

— HauuHasg paboTy, HaJO BHIOpPATh YTO-HUOYH Cpe/lHee MO TPYIHOCTH, 3aTEM
neperT K OoJiee TPyJAHOUM paboTe, U HAMOCIENOK OCTAaBUTh JIETKYIO YacTh,
TPEOYIOIIYI0 HE CTOJBKO OOJIBIIMX HHTEIJIEKTYaJbHBIX YCHJIMM, CKOJIBKO
OIIPEIICIIEHHBIX MOTOPHBIX JEUCTBUU.

Bunb! 3ananuii 1711 BHEAY JTUTOPHON CaMOCTOSATEILHON pabOThI, X COACpKaHNe

W XapakTep MOTyT HUMETh BapUaTUBHBIM U aud@epeHIuanbHbIi  XapakTep,
YUUTHIBATH cnenupuKy CHEIUaTBLHOCTH, U3y4aeMou JTUCUUILIAHBL,
WHUBUAYaJIbHbIE 0COOCHHOCTH CTYACHTA.

3.2 Paboma c yueono-memoouuecKum u UuHGOpMayuoHHslm odecneueHuem

BaxxHOU coCTaBIAOIIEN CaMOCTOSTEIPHON BHEAYAUTOPHOM NOATOTOBKH I10
BCEM THUIIAaM 3aHATHH SBIISIETCS paboTa ¢ JUTEparypoil. YMeHue paboTaTh ¢

JUTEpAaTypoil  O3HAYaeT: HAYYUThCS OCMBICICHHO TIOJb30BaThCS  y4eOHO-



METOJUYECKUM U JpYrMM HHGOPMAIMOHHBIM 00€CledeHne AUCUMIUIMHBL. JlJis
W3Y4YEHUsl JHUCLUIUIMHBI BCS PEKOMEHJyemas JIuTepaTypa MNOJpa3fessieTcsl Ha
OCHOBHYIO U JOTIOJHUTENbHYIO M TNpuBOAUTCA B 1. 10 paboueil mporpaMmel
JUCUUTUINHBI.

K ocHoBHOIl nuTepaType OTHOCATCS MCTOYHUKHA, HEOOXOAMMBIC JUIs
MOJIHOTO W TBEPJOr0 YCBOEHUsI ydeOHoro marepuana (yuyeOHUKH U ydeOHbIE
nocobus). [Tockonbky B yueOHO# smTepaType (yueOHWKax) 3a4acTyr0 OCTArOTCS
HEOCBEIICHHBIMU COBPEMEHHbIE MPOOJEMbI, a TaKXK€ HE HAXOASIT OTpPaXKEHUE
HOBBIE JIOKYMEHTBI, COOBITHS, SIBJICHUS, Hay4YHbIE OTKPBITHS MOCIEIHUX JIET, TO
pexoMeHayeTcst s Oosiee yriyOJE€HHOTO M3YyYEHHs] MPOrPaMMHOIO MaTepualia
JOTIOJIHUTENbHAS JINTEpaTypa.

[Ipexne yeM NpucTynuTh K YTEHHIO, HEOOXOAMMO 3alIOMHUTh WM 3aIHCATh
BBIXOJIHBIC JAHHBIE W3JAaHMs: aBTOP, HAa3BaHUE, W3JATEJIBCTBO, TOJ W3IaHUS,
Ha3BaHUE MHTepecyronux rinas. CoaepkaHue (OrjaaBiIeHHE) JaeT MPEACTaBICHUE O
CHUCTEME M3JIOKEHUS KITFOUEBBIX MOJOKEHUN BCel MyOJMKAllUU U TIOMOTaeT HalTh
HY’KHbIE cBeleHus. [IpennciioBue nin BBEJEHUE KHUTH MIOMOXKET YCTAaHOBUTH, HA
KOI'0 paccuMTaHa JaHHas MyOJMKalus, Kakue 3a/Jaud CTaBUJ mepesl co0oi aBTop,
COJEPKUTCS KpaTKasi HH(OpMalKs O CoJIepKaHuu riaaB padboTel. MHOrAa mojae3Ho
IIOCJIE 3TOT0 IOCMOTPETH IIOCIIECIOBUE WM 3aKIIOYEHHE. OTO IOMOraer
COCTaBUTh NPEACTABICHUE O CTENEHU JIOCTOBEPHOCTH WIIM HAYYHOCTU JAHHOMN
KHHIU.

N3yuenne HayuyHOM y4yeOHOM M HWHOM JUTEepaTypbl TpeOyeT BeaeHHUs
pabouux 3anuceil. Popma 3anuceir MOKeT ObITh BECbMa pa3HOOOpPa3HOM: MPOCTOM
WIM Pa3BEPHYTHIM IUIaH, TE3UCHI, LIUTAThl, KOHCHEKT. Takue 3amucu YIUIMHSIOT
npoiecc NpopabOTKH, HM3YYEHHs] KHHUTHU, HO CIIOCOOCTBYIOT €€ JIydlleMy
OCMBICIICHUI0O ¥ YCBOCHHIO, BBIPAOOTKE HAaBBIKOB KpaTKOo M TOYHO H3JaraTh
matepuai. [lpu u3zyuenun nuteparypbl 0co00€ BHUMaHHE CleqyeT oOpamaTh Ha
HOBBbIE€ TEPMUHBI U TOHATHS. 3allMCH MO3BOJISIIOT BOCCTAHOBUTH B MaMSTH paHEe

NPOYUTAHHBIN MaTepua 6e3 JOMOJHUTEIBHOTO O0pAaIEHHs K CAaMON KHUTE.



[Ipomecc w3y4deHWs AWCHUIUIMHBI TMPEAINOJIATaeT TaKKEe aKTHUBHOE
WCIIOJIb30BaHUE WH(OOPMAITMOHHBIX TEXHOJOTUW TP OpraHW3allid  CBOECH
MO03HABATEIILHON JeATeIbHOCTH. Hanmnuue orpoMHOTO KOJMYECTBa MaTepuajoB B
Cetu W CHeNUAIM3UPOBAHHBIX TMOMCKOBBIX MalUH Jenaer VHTepHeT
HE3aMEHUMBIM CpPEJICTBOM TMpH TIOMCKEe HWH(GOpMAalWKd B TMpoIecce OOYyYCHHS.
OpHako pH UCIOJIb30BAHUU MHTEPHET PECYPCOB CIEAYET YUUTHIBATH CIEIYIOLINE
PEKOMEHIAIUH:

— HE00XO0JIMMO KPUTUICCKU OTHOCHTHCS K HH(pOpMaInu;

— CIeQyeT HaydyuThcsi oOpabarbiBaTh Oouiblliie 00beMbl HHGOpPMAIINH,
MPEACTABIICHHBIE B HWCTOYHHWKAX, YMETh BHJIETh CHJIbHBICE H CiaObie
CTOPOHBI, BBIICNATH M3  TNPEACTABICHHOTO  MaTepuana Hambosee
CYIIIECTBEHHYIO YaCTh;

— Heo0xoauMo n3beraTh Maarnara, mo3TOMY, €CJIM TEKCT HCTOUYHUKA OCTAeTCs

— 0e3 U3MEHEHHUs, He0OXOANMO CIelaTh CChUUIKA Ha aBTOpa padOTHI.



