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Pabouas mporpamma nepecMoTpena, o0cyxeHa u oJoopena Juis peanuzanuu B 2021 - 2022 yyeOGHOM rogy Ha
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Pabouast mporpamma mepecMoTpeHa, o0CykIeHa 1 ogoopeHa s peannzanui B 2022 - 2023 yyeOHOM TOxy Ha
3acenannu kadeapsl Ou3MKn

IIporokom ot 20 . Ne
3aB. kadenpoii M.B. Apkymuc

1 e ocBOEHUA TUCUMTLIAHBI

LemssMu OCBOCHUS TUCITUITIIMHEI (MOIYIS) «DNEKTPUIECKIE N MATHUTHBIC CBOHCTBA TBEPABIX TEI SIBIISIOTCS:
PackprITh pr3udecKyio IpUPOAY STUX CBOHCTB TBEPABIX TEI YEpe3 PaCCMOTPEHNE OCOOCHHOCTEH CTPYKTYpHOU

OpTaHM3aINH TBEPIBIX CUCTEM, CHIIBI M SHepruio MMB, ocobeHHOCTH B3aMMOIEHCTBHS TBEPIBIX TEI C
3JIEKTPUYECKUMU U MATHUTHBIMU IIOJISIMHU.
B kypce npeanonaraercss 03HaKOMUTb MaruCTPaHTOB ¢ METOJAMU U PE3yJbTaTaMU 3KCIIEPUMEHTAIbHOIO

HCCJICA0OBAHMS TPOLECCOB SJICKTPUICCKOT0 U MAronuTHOIO BOSHeﬁCTBHﬂ Ha TBépL[LIC TCJla, KOHCTPYKUIUAMU HpI/I60p0B,

(1)I/I3I/I‘ICCKI/IMI/I OCHOBaMH 1 NMpUHIUIIAMU ITOH OoTpacjin (1)I/I3I/IKI/I 1 JJICKTPOAUHAMUKU.

ByﬂyHII/Iﬁ CIICUATIUCT J1I000r0 HanpasBJICHUA MOATIOTOBKH, TaK WJIN MHAYEC, CTAJIKUBACTCA C HOBOfI, COBpeMeHHOﬁ

MaTCpPIaJ'ILHOﬁ 0a30ii 1 HOBLEIMU HAaYYHbIMH TCXHOJIOTUAMHU, TOOTOMY 3HAHUC (byHHaMeHTaJ'H)HLIX HpO6J’I€M
COBpeMCHHOﬁ HaYyKU SABJISICTCA 3aJIOTOM €TO ycnemHOﬁ HpO(l)eCCHOHaHBHOﬁ JACATCIbHOCTHU.
3aaaanI/I y‘IC6HOﬁ JUCHUILINHBI ABJIAOTCA:



e PackpsITh HU3UYECKHIE OCHOBBI ANEKTPOANHAMHIECKHIX MPOIIECCOB — M3MEHEHHS SIEKTPHIECKIX U MAaTHUTHBIX
CBOMCTB TBEPBIX TEJI B SJICKTPUUECKNX M MATHUTHBIX MOJIAX
e PaccmoTpeTh 0COOEHHOCTH NPUMEHEHUS JNEKTPOPHU3NIECKIX METOAOB K ONUCAHUIO MIPOLECCOB MOJSIPU3ANNT
¥ HAMarHWYE€HHOCTH, CBOHCTB ANAIIEKTPHUKOB, MOITYIIPOBOJHUKOB, CETHETOAIEKTPHKOB, THaMarHETHKOB U
MapaMarHeTHKOB
e [IpoBecTu PKCHIEpUMEHTAIBHBIEC UCCIIETOBaHMS (JTabopaTOpHbIE pabOTHI), CBSI3aHHBIE C ONMHCAHNUEM U
pacdyéramMy KOHKPETHBIX JJIEKTPUYECKUX U MAarHUTHBIX CBOWCTB B KOHKPETHBIX JIEKTPO(PU3NIECKUX
crcTeMax, B HOBBIX MaTepHanax (CTEKJIOIUIACTHK, YIIIEPOAHbIE HAHO TPYOKH, KpeMHHHOPraHW4YeCKUe TUIEHKH
u 1Ip.)
2 MecTo IMCHUIIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOIl MPOrpaMMbl
JucturumHa «DJIeKTpUIeCKUe U MarHUTHBIE CBOMCTBA TBEP/BIX TEN» BXOJUT B BADHATUBHYIO YacTh
podeCcCHOHANBLHOTO IIUKIIAa 00pa30BaTeNbHON TPOTPaMMBI.
Jnst n3ydeHns: JUCIUILIMHBI HeOOXOIUMBI 3HaHHS (YMEHHS, HaBBIKN), COOPMHUPOBAHHBIE B PE3YNIbTaTE H3YUCHHS
JIICIUTIINH/TIPaKTHK:
- KOMITBIOTEPHBIC TEXHOJIOTHHU B HAYKE U IIPON3BOJCTBE;
- HAYYHO-HCCJIEI0BATENbCKasA PaboTa;
- YUCJICHHOE MOJEINPOBaHNE (PU3NUECKHX MTPOIECCOB B TBEPABIX TEJAX;
- TeOpus TBEPJOTO TEIa;
- COBPEMEHHbBIE METOIbl UCCIIEJOBAHUS TBEPBIX TEN;
- o0mmas hu3uKa; OCHOBBI AIIEKTPOJMHAMUKH.
3HaHus (YMEHHs, HABBIKH), TIOJIyYeHHBIE TP U3Y4YECHHH JIaHHOM AUCIMIUIMHBI OyIyT HEOOXOAUMBI IIPH
N3y4YCHUUN JII/ICHI/IHJ'II/IH/HpaKTI/IKI
- IPOM3BOJICTBEHHAS IIPAKTHKA 10 MMOJTY4EHHIO TPO(ECCHOHATBHBIX YMEHHUH U ONbITa MPOo(heCcCHOHATBHON
JIeSITEIbHOCTH;
- IpeAJUIUIOMHAs [TPAKTHKA;
- COBPEMEHHBIE TTPOOIIEMBI (DH3HKH;
- IIOTIOJTHUTENBHBIE TTIaBbl 001IeH Gu3nKu.

3 Komnerenuuu odyuarmerocsi, popMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHMILIUHBI (MOAYJIS1) M IVIAHMPYeEMble pe3yJbTaThl 00y4eHus

B pesynbraTe 0OCBOSHUS JUCIUIUIMHBI «DJIEKTPUYECKHE U MAarHUTHBIE CBONCTBA TBEPBIX TEN» 00yJatonics
JIOJKEH 00J1a/1aTh CJISTYIOUIMMU KOMIIETCHIUAMU:

CTpyKTypHBIit [Tmanupyemsle pe3yabTaTel 00yUeHHS
3JIEMEHT
KOMIIETECHIIUU

OIIK-6 cr1ocoGHOCTBIO HCIOIB30BaTh 3HAHUSI COBPEMEHHBIX IIPOOJIEM 1 HOBEHIINX JOCTHKEHHUH (PHU3MKH B
Hay4HO-HCCIIEI0BATEILCKON paboTe

3HaTh duznueckne 3aKOHBI, SABJICHUA UX B3aUMOCBA3b, 0COOEHHOCTH HUHTCpHIpEeTallu U
PaMKH UX BBIIIOJHCHUSA, CAMOCTOATCIIBHO HAXOAUTh U paCCMATPUBATL MAaTEpUal mo
OKCIICPUMCHTAJIbHOMY UCCJICTOBAHUIO TBEPABIX TCII

YMmers Hcnonp3oBaTh TeopeTHYECKIE 3HAHUS (DYHIAMEHTANBHBIX pa3/IesioB 00mIel u
TEOPETUIECKON (PU3HMKH IJISB Pa3pabOTKE HOBBIX METOJIOB M METOJAMYECKUX MOIX0I0B
B HAYYHO-MHHOBAI[MOHHBIX UCCJIEIOBAHUSIX

Bnanets CMOCOOHOCTH MPUHUMATH y4acTHe B pa3paboTKe HOBBIX METOIOB U METOAMUYECKUX
MOJIXO/IOB B HAYYHO-UHHOBAIIMOHHBIX MCCIIEIOBAHUAX U HHKEHEPHO-
TEXHOJOTNUYECKOHN AEATEILHOCTH

IIK-2 crocoOHOCTHIO CBOOOIHO BIAACTh pa3aeiaMu (PU3UKH, HCOOXOIUMBIMH IS PELICHUS HAYYIHO-
WHHOBAIIMOHHBIX 3aJ1a4, U HpI/IMeHﬂTB pe3yJ'lBTaTBI Hay‘IHI)IX I/ICCHCHOBaHI/Iﬁ B HHHOBaHHOHHOﬁ ACATCIbHOCTH

3HaTh dusnueckne 3aKOHBI, ABJICHUA UX B3aNUMOCBA3b, 0COOEHHOCTH HUHTCpIPETALINN U
PpaMKH UX BBIIIOJHCHUSA, CAMOCTOATCIIBHO HAXOAUTh U paCCMATPUBATL MAaTEpUaJI 110
OKCIICPUMCHTAJIbBHOMY HUCCJICAOBAHUIO TBEPAbIX TECJI

0 BO3MOKHOCTH MEKIUCHUITTIMHAPHOI'O IIPUMEHCHU S SKCIICPUMEHTAJIBHBIX U
paC‘IéTHLIX PE3YJILTATOB HAYYHBIX I/ICCJ'ICI[OBaHI/Iﬁ

Vmethb Hcnone3oBaTh TCOPECTUYCCKUEC 3HAHUA Q)yHﬂaMeHTaHLHLIX pasacioB 06H16ﬁ n
TeopeTquCKOﬁ (1)I/ISI/IKI/I JJIAB pa3pa60TKe HOBBIX METOAOB U MECTOAUYCCKUX IMOAXOJ0B
B HAYYHO-WHHOBAITMOHHBIX UCCIICIOBAHUAX

JAECMOHCTPUPOBATh YMCHHA aHAJIM3UPOBATH CUTYAlITUIO B KOHKPETHOM HCCIICIOBAHUM,
HCITIOJIB30BATh MCTObI I/ICCHC,Z[OBaTeHBCKOﬁ pa6OTBI — KOMIBIOTCPHBIMH MOOCIAMU,




9KCIEPUMEHTAILHBIMUA YCTaHOBKAaMH, OLIEHKOH MOTPENIHOCTH H3MEPEHHH;
0000IINTE Pe3ybTATHI UCCIEA0BAHUS, YIKCIIEPUMEHTATBHON pabOTHI;

OLICHUTh UX 3HAYUMOCTb M MPAKTHIECKYIO IPUTOJHOCTh ITOJydEHHBIX PE3yIbTaTOB
HAaYYHBIX UCCIIECJIOBAHUAX;

[TpoBOIUTH KaueCTBEHHBIN U KOJMIECTBEHHBIN CIEKTPO(POTOMETPUICCKUH aHA-JIH3.
PaspabareiBaTh HOBBIE METOABI U PEIIATh 33/1a4M B HAYYHBIX UCCICIOBAHUAX B
obxacti Gpu3uKN

Bnanets

CriocoOHOCTBIO UCTIONB30BAHMS MTOTYICHHBIX 3HAHUN (QyHIaMEHTATIBHBIX
pasesioB o0IeH U TeOPETHIECKOH (DU3UKH IS U3YyUSHUs (HU3HUECKUX
TEOPETHYECKUX U SKCIIEPUMEHTANIBHBIX 3aj1a4, JUIsl pEIIeHHUS MPOPEeCCHOHATBHBIX
3a7a4 B CTAaHJAPTHBIX CUTYalUsX, Ul U3y4eHHs TPOQUIbHBIX AUCIUIUINH
NPaKTHYECKUMH HaBbIKAMHU MCIIOJIb30BAHUS JJIEMEHTOB HCCIIEI0BATENLCKOM PaboTHI
Ha JIPYrUX JUCUUIUIMHAX, HA 3aHATHUSAX B ayIUTOPUH U Ha IPOU3BOJCTBEHHON
MPaKTHKE;
po¢eCCHOHANBHBIM S3BIKOM (hPU3NIECKOit 00TIacTH 3HAHMS,

CIIoco0aMy COBEPLICHCTBOBaHMUS NPO(GECCHOHABHBIX 3HAHUH H YMEHHH ITyTeM
UCIIOJIF30BAHMS BO3MOXKHOCTEH HH)OPMAIIMOHHON cpeabl AT pa3pabOTKH HOBBIX
METOZOB U METOJMYCCKHX IIOJXO0JI0B B HAYYHO- HHHOBALMOHHBIX HCCICIOBAHHSIX
Meroxamu moucka, oTbopa, aHau3a MaTepPUaIoB Ul PACCMOTPEHHUS MaTEPHAIIOB T10
COBPEMEHHBIM MpobieMaM MPOBEACHHs CIEKTPO(POTOMETPUISCKOrO aHAIIH3a.

ITK-3cnoco6HOCTRIO MNPpUHHUMATL Yy4aCTUC B pa3pa60TI<e HOBBIX METOAOB U MCTOAUYCCKHUX IMMOAXOAO0B B HAYYHO -
WHHOBAIIMOHHBIX UCCJICAOBAHUAX U I/IH)KeHepHO-TCXHOHOFH‘IECKOﬁ JACATCIBbHOCTU

3HaTh CoBpeMeHHbIe IPOOJIEMbI M HOBEUIIINE JOCTHIKEHHS (PU3UKH TBEPIOTO Teja 1
JKUJIKOCTH
YmMmerb 0O060011aTh U NPOCIUPOBATH HA KOHKPETHBIE HCCIEJOBAHUSA COBPEMEHHBIE TPOOIEMBI
Y HOBEHININE JOCTH)KEHHsI (PM3UKH TBEPJOTO TeJa U KUIAKOCTH
Bnanets Crnoco0aMu peleHusi COBPEMEHHBIX Ipo0iieM (DU3UKH TBEPAOrO Teja U HKHUIKOCTH
4. CTpyKTYypa, 00bEéM U coiepskaHie TUCHMILIUHBI (MOAYJIsl)
OOmas Tpy10eMKOCTh JUCIUIUIMHBI COCTaBIISeT 3 3aUeTHBIX eAnHHIB! 108 akaz. 4acoB, B TOM 4HCIIE:
— KOHTaKTHas pabdora — 51,5 akan. gacos:
— ayautopHas — 48 akaz. 4acos;
— BHeayuTopHas — 3,5 akaj. 4acos;
— caMocTosTenbHas padorta — 20,8 aka. 4acos;
- KOHTpOJb 36,7 4acos.
®dopma arrecTaluu - 3K3aMeH
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3aH. S
1. ITpoBOTHUKHY, TOTYIPOBOIHHUKH, TUIIEKTPUKH
1.1. N3yuenue
JusnexTpuku. KOHCITEKTa
Tlonspuzanus JICKLIUH,
JIUDJIEKTPUKOB ydeOHHKa, YCTHBIH O1poc
1.2 PEKOMEHTIOBAaHHO JOKIA OITK-6,
CernrosnexTpu 6 8/41 5 i UTepaTypeI MpaKTHYECKast IK-2,
K1 TMOATOTOBKA K [haGoTa MK-3
13 ceMuHapy TECTUPOBAHKE
IIpoBonHMKH B IpaKTU4ecKas
3NEKTPUUECKOM pabora
noie MOJTrOTOBKA K




1.2. Uzyuenue
DICKTPUIECKH KOHCIIEKTa
€ ¥ MarHuTHEBIE JIEKIINH,
CB?ﬁCTBa yueOHuUKa, YCTHBIIT ompoc
TBEPABIX TEII. PEKOMEH/I0BAHHO JOKTa OITK-6,
Hmonexrpuiecka 6 8/41 5,8  [{/HTCPaTypbl npaktideckas  |11K-2,
s TMOATOTOBKA K |naGora MK-3
MPOHHUIAEMOCTb. ceMuHapy TeCTHPOBAHHE
MaruuTtHas MPaKTHYECKas
MPOHHUIIAEMOCTh pabota
IIOJrOTOBKA K
Hroro mo 12 16/81 10,8
2. DJEeKTpUUECKOE, MATHUTHOE TTOJISl U MX BO3/ICHCTBUE HA TBEP/IBIE TENA
2.1 Uzyuenne
ITpoBOAHUKH, KOHCIIEKTA
MOJTYTIPOBOTHUK JIEKIINH,
U, TUDJICKTPUKU yuebHnuxa, YCTHBI# Orpoc
B CHJIOBEIX PEKOMERIOBAHHO | noknan OIIK-6,
HOJIAX 12 8/41 10 (¥ MTCPaTyphbl NpaKTUYECKast T1K-2,
2.2 TMOAITOTOBKA K |haGoTa [K-3
Hua- 1 ceMuHapy TECTUPOBAHHE
napaMarHeTH3M. MPaKTUIECKast
Hamarumuenuoc pabora
Tb. MTOATOTOBKA K
22 oI o T
Hroro mo 12 8/41 10
Hroro 3a 24 24112 20,8 3a4€T C OLIEHKOU
CEMECTD J4!
Uroro o 24/12 . | OIIK-6,
24 20,8 3a4eT C OLCHKOMI
JUCIUIIIINHE n TIK-2,




5006pa3oBaTeIbHBIETEXHOJIOTHH

B cootBerctBru ¢ TpedosanmsiMu PI'OC mo HanmpaBICHUIO TOATOTOBKH PEAIN3alys KOMIETCHTHOCTHOTO
MOAXO0Ma A0JDKHA MTPEAYCMaTPUBATh IIMPOKOE MCIOIb30BaHNE B yIEOHOM MPONECCE aKTUBHBIX M MHTEPAKTHBHBIX
(hopM npoBenCHNS 3aHATHH (KOMIBIOTEPHBIX CUMYJISIIINI, AETOBBIX H POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIUH,
TICHXOJIOTHYECKHE W MHBIE TPEHUHTH) B COUETAaHUN C BHEAYTUTOPHOH paboTOil ¢ menbio GOpMUPOBAHUS U Pa3BUTHS
npodeccroHaIbHBIX HaBBIKOB 00y4aronuxcs. B paMkax yd4eOHbBIX KypCOB JOJDKHBI OBITH MPEIYCMOTPEHBI BCTPEYH C
NPE/ICTABUTEISIMUA POCCUHUCKUX M 3apyOeKHBIX KOMIIAHUH, TOCYJapCTBEHHBIX M OOIECTBEHHBIX OpraHU3aLUi,
MacTep-KJIacChl AKCIIEPTOB U CHeUaIncToB. [IpoOieMHast IeKIus — U3JI0KeHHEe MaTepHaa, pearoararomiee
MOCTaHOBKY ITPOOJIEMHBIX M AUCKYCCHOHHBIX BOIIPOCOB, OCBEIIECHHE PA3JIMUHbIX HAYYHBIX TO/IX0/I0B, aBTOPCKHE
KOMMEHTapHUH, CBSI3aHHBIE C Pa3IMUHBIMHA MOJICTISIMU HHTEPIPETAIMY H3yYaeMOTro MaTepHuara.

Jlexuust «BBoeM» (OMHapHas JIEKLHs) — U3JIOKEHUE MaTepuala B (popMe TUaJIorM4ecKoro OOLIeHUs ABYX
npernojaBareneii (Harpumep, peKOHCTPYKIUS JHAJI0Ta MPEACTaBUTENEH PA3IMYHbIX HAYIHBIX IIKOJ, «y4YCHOTO» U
«IIPaKTHKa) H T.IL.).

[IpakTrdeckoe 3aaATHE B (hOpME IPaKTHKyMa — OpTaHU3aIus yueOHOH padoTHI, HaIIpaBlIeHHAS Ha
pelieHne KOMIUIEKCHOH yueOHO-TI03HaBaTeIbHON 3a/1a4H, TPEOYIOLEeH OT CTyJCHTa NPUMEHEHNS KaK HayIHO-
TEOPETHYECKNX 3HAHUH, TAK U MPAKTUUECKUX HABBIKOB.

[TpakTrdeckoe 3aHsTHE HA OCHOBE Keiic-MeToa — 00ydeHHe B KOHTEKCTE MOACINPYEMOH CHTYaIIHH,
BOCIPOM3BOJIAILEH peanbHble YCIOBUs HAYYHOMH, MPOU3BOICTBEHHOI, 00IeCTBEHHON esiTenbHocTH. O0y4aromuecs
JIOJDKHBI IPOAHAM3UPOBATh CUTYaIHIO, pa300paThes B CYyTH MPOOIIeM, IIPEIIOKUTh BO3MOXKHBIE PEIICHHS U
BBIOpaTh Jiyuiee U3 HuX. Kelchl 0a3upyroTcs Ha pealbHOM (pakTHYEeCKOM MaTepualie WM JKe MPUOIIMKEHBI K
pEeaIbHOM CUTYyalLUH.

[Ipu mOArOTOBKE K 3K3aMEHY OOJIbINas YacTh JCSITEIBHOCTH CTYACHTA MPOXOAUT B (hopme
CaMOCTOATEIHLHON PabOTHI.

CamocrosTenbHas paboTa CTyJeHTOB HAIIPaBJICHA Ha PEIICHHE CIECAYIOMNX 3a/1a4:

- MOUCK HEOOXOIUMOH TUTepaTyphl, paboTa B OMOIHOTEKE;

(] BBITIOJIHEHME MHIVBHAYabHBIX 33JaHuUil MpenoaaBaTes;

[ pabota ¢ MHTepHET-pecypcamu;

[ mpoBeIeHNe pacu&THBIX padoT;

[] n3ydeHre KOHCTIEKTa JIEKMOHHBIX, IPAKTUYECKUX WJIH J1a00paTOPHBIX 3aHSATHIA;

[] KOHCYJIbTALMU C TIPETIOIaBATENIMU YHUBEPCUTETA;

[ 3a4€T B TPaAULMOHHOW WM B ()OpME TECTUPOBAHUS (KOMITBIOTEPHOE WM TECTOBOE).

6Y4eOHO-MeTOANYeCKOECO0ECTIEeYeHHECAMOCTOATEIbHOMPAGOTHIO0Y YAl U XCS

[IpencraBneHo B npuiioxeHuu 1.
701neHOYHbIeCPEACTBAAIANPOBEICHUANPOMEXKYTOUHOHATTeCTAlIMHI

[IpencraBneHo B MPHUIIOKEHNUN 2.
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9 MaTepuanbHO-TeXHHYeCKOe o0ecnedeHUue JTUCIUTIHHBI (MOTYJIs)

Y4eOHble ayAUTOPHH IJIS IPOBEICHUS 3aHATHHA JIEKIMOHHOTO TUMA: [lepCOoHANBHBIN KOMITBIOTEP € TTAKETOM
MSOffice, Beixogom B IHTEpHET U JOCTYNOM B HH()OPMAIIOHHO-00pa3oBaTeNbHOI cpene «CrucTeMa AUCTaHIIHOHHOTO
obyuenust MI'TY»

Y4eOHbIe ayIUTOPUH AJIS IPOBEACHUS TPAKTHUCCKHUX 3aHITHH, TPYIIIOBBIX M HHINBHIYaIbHBIX
KOHCYJBTAIIHHA, TEKYIIEro KOHTPOJIA U IIPOMEKYTOUHOI aTTectanmu: [lepconanbHbIi koMmbtoTep ¢ makerom MSOffice,
BBIXOIOM B MIHTEpHET M 0CTYyNOM B MH(POPMAIMOHHO-00pa3oBaTeIbHOl cpene «CucTeMa TUCTaHIIMOHHOTO 00y4YeHHsI
MI'TVY»

[TomemeHust Uit caMOCTOSATENbHON paboThl o0yuatomuxcs: [lepcoHaabHbIE KOMIBIOTEPHI C TAKETOM
MSOffice, BbIx010M B IHTEpHET U TOCTYIIOM B JJIEKTPOHHYIO 00pa30BaTeNIbHYIO Cpely YHHUBEPCUTETA

[Tomemnenue 11 XpaHEHUs: U MPOGUIAKTHIECKOT0 00CITy)KUBaHUs yueOHOro o0opyaoBanus: CTesiaxu ajis
XpaHeHUs y4eOHO-HarJISIHBIX TOCOOUH 1 yueOHO-METONUECKON JOKYMEHTAIUH.

IIpuioxenne 1
«Y4eOHO-MeTOANYECKOE 00eclIieYeHNe CaMOCTOSITeJIbHOM PadoThl 00yYaroIUXCs»

CamocrosTenbHas paboTa 1oJ KOHTPOJIEM IIperoAaBaTelis IPpeAronaraeT NoAr0TOBKY JOK/Iaf0B U MPE3eHTaIHI,
MIPAKTUYECKUM paboTaMm.

BHeayauTopHas caMOCTOsATENbHAs paboTa CTYACHTOB NPE/IoJiaraeT IOArOTOBKY K BBIIOJHEHUIO MPAKTHIECKUX
3a/IaHMil, IOJrOTOBKY JOKJIAJ0B, IIOArOTOBKY K TECTUPOBAHUIO, K 3a4ETY.

Metoauyeckue peKOMeHAALNHU AJIsl CAMOCTOSITEIbHON padoThl CTY/IeHTOB

B xo71e BEITOTHEHHS CAMOCTOATEIEHONW PabOTHI IO JAHHOMY KYPCY, CTYACHTHI JIOJDKHBI HAYIUTHCS
BOCTIPpHHHMATH CBEJICHUS Ha CIIyX, PUKCHPOBATH MH()OPMAIUIO B BUJE 3aIUCEH B TETPaIsixX, paboTaTh C MUCHbMEHHBIMU
TCKCTaMH, CaAMOCTOATCIIbPHO U3BJICKAs U3 HUX ITOJIC3HBIC CBCACHUS U ocbopMnsm X B BUJIC TC3HCOB, KOHCIICKTOB,
CI/ICTeMaTI/ISI/IpOBaTB I/IH(I)OpMaHI/IIO B BU/C 3aIIOJIHCHUA Ta6J'II/II_I, COCTABJICHHUS CXECM. Ba)KHO HayIII/ITI:-CH BBIJACJIATH
TJIAaBHBIC MBICJIU B JICKIITUN npenoaaBaTenﬂ J'II/I6O B MIMCBMCHHOM TCKCTC, aHaJ'II/ISI/IpOBaTL SIBJICHUS, OHpe}IeHﬂTL CBOIO
IIO3UIIUIO K HOHy‘IeHHLIM Ha 3aHATHAX CBCIACHUAM, YCTKO (I)OpMyJ'IHpOBaTI) cc, aprMeHTI/IpOBaTB CBOIO TO‘-IKy 3peHI/I$[I
BBICKa3bIBaTh OI[CHOYHBIC CYXKICHHI, OCYIIECTRBIIATh cCaMoananu3. HeoOX0IuMO yIUThCS BIJCTh YCTHOM U
MMUCBMEHHOU PEYbi0; BECTH JTUAJIOT; YYaCTBOBAThH B IUCKYCCUU; PACKPHIBATH COJCPKAHUC H3yIaeMOM MPOOIECMEI B
MOHOJIOTUYECKOH PEeUH; BRICTYIATh C COOOIECHUSIMU U JTOKJIATaMU.

Koncnexr jgexuun. CMbICT IPUCYTCTBUS CTYJIEHTA HA JEKIUH 3aKI0YaeT BO BKJIIOUEHUH €0 B aKTUBHBIN
IpoIIeCcC CIyIIaHusI, TOHUMAHUS ¥ OCMBICIICHHS MaTepHala, MOArOTOBICHHOTO TIpenoaBaTeieM. DTOMY CIIOCOOCTBYET
KOHCIIEKTHUBHA 3aIHCh TOIYYeHHON HH()OPMAIIHH, C TOMOIIBI0 KOTOPO B JalbHEHIIEM MOKHO BOCCTAHOBUTH
OCHOBHOE COJIEp)KaHUe MPOCTyIaHHON JICKITUH.

KOHCHCKTa J'ICKHI/Iﬁ IIUIICTCA KpaTKO, CXCMAaTHYHO, ITIOCJICA0BATCIHHO (1)I/IKCI/Ip0BaTI) OCHOBHBIC TTIOJIOKCHHUSI,
BBIBO/JIbI, (bOpMyJ'[I/IpOBKI/I, 0606I_HCHI/I$[; IIOME€YaTh BAKHBIC MBICJIU, BBIJICIIATH KIIFOUYCBBIC CJIOBA, TepMI/IHBI. HpOBepKa
TepMI/IHOB, HOHSITI/II\/’I C IOMOIIBIO 3HHHKJ’[OHG}II/II\/'I, CHOBapCﬁ, CHpaBO‘-IHI/IKOB C BBIIIMCBIBAHUECM TOHKOBaHI/Iﬁ B TeTpam).
0603Ha‘-II/ITI) BOl'[pOCI)I, TepMI/IHBI, MaTepnan, KOTOpI:-Iﬁ BbI3BIBACT prIIHOCTI/I, IIOMCTUTDH U IIOIIBITATHCSA HaﬁTH OTBECT B
peKkoMeHIyeMoii TuTepaTtype. Eciu caMocToATeIbHO He yaaeTcst pa3o0paThCs B MaTepuaie, Heo0X0auMO
c(hopMyIHPOBAThH BOIPOC U 337aTh IpenoaaBarearo [IpocMoTpeTs CBOU 3aIKCH OCIIe OKOHYAHUS JTCKIIHH.
[MomuepKkHUTE ¥ OTMETHTE Pa3HBIMHU [[BETaMHU (hioMacTepa BaXKHbIC MOMEHTHI B 3aMUCsAX. BHecHTe HEOOXOAMMBIE
nonoiaHeHus. OTBETbTE Ha BOMPOCHI

IToaroroBka nokJaaaa.

IToaroToBka 3akiro4aercs, IPexe BCEro, B OCBOCHUU TOTO TEOPETUYECKOT0 MaTepralia, KOTOPbIA BEBIHOCUTCS
Ha oOcyxaeHue. /s 7Toro HeoOXOAMMO B MIEPBYIO OYEPEIb IIEPCUNTATh KOHCIICKT JICKIIUH WK Pa3JIeiibl YUCOHHKA, B
KOTOPBIX IPUCYTCTBYET yCTaHOBOYHAS HHpopMarusa. YToObI Balll JOKIIA TOTYYHIICS YAAUYHBIM MIPEIBAPUTEILHO
HaIUIIATE JSTATU3UPOBAHHBIN TUIaH OyAyIIero BHICTYIUICHUS, T YETKO MPOIUIITUTE, YTO U B KAKOM TOPSAKE BBI
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OyzneTe pacckasbiBaTh. UTOOBI JOKIIA] MTOTYYHIICS COMIEPKATEIBHBIM, JIyUIlle HCIIOJIb30BaTh HE OJIMH UCTOYHHK, &
HECKOJBKO.

Ipumepnoe pacnpedenenue epemeru.

BeryruieHne— 10-15%);

OCHOBHas 4acTb — 60-65%:;

saxmrouenne — 20-30%.

Ilepeckas TeKkCTa CBOMMH CIIOBAMH IPUBOJIUT K JIYYIIEMY €0 3aIOMUHAHHIO, YeM MHOTOKPATHOEC YTCHHE,
MOCKOJIBKY 3TO aKTUBHAsI, OPraHU30BAHHAS 1IEJIbI0 YMCTBCHHAs paboTa.

ITox6op nmpuMepoB U3 MpakTHKH (OOINECTBCHHOW U MHIMBUTYaTbHON) TS WILTFOCTPAIIMN U JJOXOTYUBOTO
Pa3bACHEHUS CJIOXKHBIX TCOPETUUCCKUX BOTIPOCOB.

O0mwem nmoknana 3-5 crpanu (10-15 MunyT).

IoaroroBka MyJIbTUMEIMIHHON NPe3eHTALUN

B nponecce cozganus MyJbTUMEIUIHON NPE3EHTALNU BBIAESAIOT TPU dTana;

1. DTan NpoeKTUPOBAHUS MIPEATIONATAET CIEAYIOIINE MIATH:

oTIpezieIeHNE IeTIel HCIIOIb30BaHMs MIPE3CHTAINH;

c60p HEOOXOIMMOTO MaTepuana (TeKCThI, PUCYHKH, CXEMEI H Jp.);

(hopMupoOBaHUE CTPYKTYPHI 1 JIOTHKH O1a41 MaTepHaa;

CO3JJaHHUE MAIKH, B KOTOPYIO TIOMELIaeTcss COOpaHHbII MaTepual;

2. DTan KOHCTPYMPOBAHHUS — 3TO Pa3padOTKa MPE3EHTAIMU C YIETOM COJIEPKAHUSI U COOTHOILICHUSI TEKCTOBOM 1
rpadudeckoil HHGOpMaIMK. DTOT ITall BKIIOYAET B ceOsl:

omnpenesieHre Ju3aiiHa clai1oB;

HAaIoJIHEHHE CIIaiiJoB COOpaHHOI TEKCTOBOM M HarJIsAqHOI nH(OpManuei;

BKJIIOYeHHE 3P PEKTOB aHUMALNH, ayAHO,- BUACO(ANIOB U My3bIKIFHOTO CONTPOBOXKICHNUS (IIPH
HeoOxoanmocTH).Ha oTnenbHBIX caaiaax MOryT ObITh MCIIOIb30BaHbl 3 (QEKTH aHUMALNH,

Heo6xoaumo Takke NpUHATH BO BHUMAHHUE, YTO B JIO0OH NPE3CHTAUH NPUCYTCTBYIOT CTAaHAAPTHBIC CITalIbI
(THTYIBHBIH, cOEpKATEIBHBIA U 3aKITIOYNTENIBHEIN), KOTOPBIMH HE CIIAyeT NpeHeOperaTs Npu ee 0popMIICHHH.
Kpome Toro, KaxIplif ciaii mpe3eHTaluy JOJKEH HMETh 3ar0JI0BOK

TuTyIBbHBIN cIali BKIIOYAET: ITOJTHOE Ha3BaHNWE 00pa30BaTEILHOTO YUPEKICHNUS, Ha3BaHUE MIPE3CHTAINN, TOPOT

U TOJI.

CopeprkaTeNbHBIHN clai]] - 3TO CIIUCOK CJIAHI0B Mpe3eHTaluH (AU3aiH JII000H), CrPYIIHPOBAHHBINA IO TEMaM
coobmenus (Hampumep, craiiasl 1-5 — «BBeaenue», cnaiiapl 6-9 — «[IOHATHIHBIN anmapaT TeMbD) U T.11.).
Vcnionp30BaHue COEPKATEIHHOTO clai1a MO3BOJIUT OBICTPO HATH HEOOXOIUMBIH pa3ies Mpe3eHTall U
BOCTIPOH3BECTH €TO.

3aKIIIOYUTEIbHBIN CIIAI COJIEPIKUT BBIBOBI, TOXKEIAHNUS, CIICOK JINTEPATyphl U Ap.

ConepkaHue TIPE3CHTANNH JTO0JDKHO COOTBETCTBOBATh TeMe JoKiIana. D(PdeKkTHBHOCTh MPUMEHEHUS
MIPE3EHTaIMN 3aBUCHUT OT YETKOCTH U MPOAYMAaHHOCTH €€ CTPYKTYpHI.

OcHOBHOE TIpaBWIIO LTS TIpe3eHTarmu: | cnaiin — 1 unes.. [lponymepyiime craiiosl. Imo no3eonum 6vicmpo
obpawamvcs K KOHKPemHOMY CAatidy 8 ciyudae HeoOXo0uMoCmu.

Hawubonee Baxxnas nHbOpMAaIHs T0DKHA paclonaraTthes B HEHTPE KpaHa. [IpeanouTuTenbHO TOpU30HTAIBHOE
pacIiooKeHHe MaTepHaa.

Ha onHoMm cnaiine nomkHo 0bTh He Goiiee 7 - 10 crpok. CiioBa U npezsioxkeHust — Kopotkue. Bpemennast popma
TJIar0JIOB — OJJHAKOBAsI.

Crnaiiipl HeNb3sI Ieperpykath HU TeKkcToM, HU kKapTuHKaMu. SATIOMHUTE: [Ipe3enTanusi conpoBoXaaeT
JTOKJIaJ, HO HE 3aMEHSET ero.

3. Oran MoJIenMpPOBaHUS — 3TO PETIETHINS MPE3eHTANH, KOTOPAast TO3BOJISIET OCYIIECTBUTE IIPOBEPKY U
KOPPEKIHIO MOJrOTOBIEHHOI0 MaTepuaa H ONpeIeIUTh €r0 COOTBETCTBUE COJEPHKAHUIO JOKIAA.

Metoauyeckue yKazaHHsl MOBbINOJHEHUIO PAKTHYECKOI0 3aJaHUsI PEKOMEHIyeTCs CIIe1I0BaTh
CleyIoIeMy O0IIEMY allTOPUTMY:

1.ITpopaboTaTh KOHCIEKT JICKI[UHM HA IIPEAMET BBISBICHUS HEITOHATHBIX MOMEHTOB TE-MBI.

2.B ciydae HanM4YUsA HEMOHATHBIX MOMEHTOB C(POPMYIIHPOBATH BOIPOCHIL.

3.HaiiTi ¥ M3y4uTh JOMOIHUTENILHBIA MaTepuall 1o TeMe, UCII0Jb3ysl PEKOMEHIOBAHHYIO JIUTEpaTypy U
3JIEKTPOHHBIE PeCypChl YIeOHBIX TocoOmii B ceTn MHTEepHET.

4.OTBETUTH Ha BO3HUKIIINE B X0A€ U3YUYCHHUSA TEMBI BOIIPOCHI.

5.Brimmcarts TPAKTOBKH OCHOBHBIX HOHS[THﬁ, 3aKOHOB, IPUHIMUIIOB U T.II. IO TEMEC JICKITUH.

6.3 nepeuHs BOMPOCOB K 3a4eTy BBIOPATh T€, KOTOPBIE OTPAXKAIOT COJACPIKAHHE JISKIHH.

7.Haiit OTBETHI Ha ATH BOIIPOCHI B TEKCTE JICKITUH W TOTIOTHATEILHOM MaTepHare.

8.0dopMuTh MaTepuan B MMCbMCHHOM BUJIC

IloaroroBka K TeCTHPOBAHUIO
[To Tummy Bce 3aanust TecTa JAEISITCS HA 3aKPBITHIE U OTKPBITHIC. 3aKPHITHIH BONPOC M0/Ipa3yMeBaeT BbIOOD
NPaBUJILHOTO BapUaHTa OTBETa U3 HECKOJIBKHX MPE/I0KEHHBIX (KaK MPaBUIIO, TAKMX BapUAHTOB 4eThIpe). OTKPHITHIN



BOIPOC HE UMEET BAPUAHTOB OTBETA, HAIIOMHHAS, TAKMM 00pa30M, OOBIYHBII BOMPOC U3 MUCHbMEHHOH KOHTPOJIbHOM
paboThl. bosbiiiast 4acTh TECTOBBIX 3aaHHi Yallle BCEro OTHOCUTCSI IMEHHO K 3aKPhITOMY THUIly. Bpemenu Ha ux
BBIMOJIHEHHE, KAK HETPY/IHO J0TaIaThCsl, TPeOyeTCsl MEHbIIIe, YeM Ha 3a[aHus OTKPBITOrO THUMA (HUYEro He Ha/I0
MHCATh, HY)KHO JIUIIb OTMETHTh YCIOBHBIM 3HAKOM BHIOPAHHbII OTBET), HO U OIIEHMBAIOTCS OTBETHI HA 3TH BOIPOCHI HE
TaK BBICOKO, KK OTBETHI HA BOMPOCHI OTKPHITOrO THIIA.

Bcio MoAroTOBUTENBHYIO paboTy K MPOXOXKICHUIO TECTAa MOYKHO YCJIOBHO pa30HUTh Ha JBa OCHOBHBIX
HanpasieHus. [lepBoe — 3T0 U3ydeHue ydeOHOro MaTepHajia Kak TaKOBOTO.

HEOOXOTUMO U3y4aTh TCOPHUIO U TPCHUPOBATHCS B PEIICHUH 3a]1a4 U BHITOJTHCHUN YIIPAXKHCHUH.

Jyist 3TOT0 MOHANO0STCS CICIUANBHBIE TPCHUPOBOYHBIC TIOCOOUS — yUeOHBIE TECTHI C YKa3aHHEM IPaBUIIbHBIX
OTBETOB.

3aKOHYMB MPOXOKACHUE OJHOTO TPCHUPOBOYHOTO TECTa, 005A3aTEIILHO OTMETHTh BOIIPOCHI, HA KOTOPHIC JaHbI
HEMPaBWIbHBIC OTBETHI. Hy)XHO BBINKCATh HA OTACIBHBIN JIUCTOK TEMBI, KOTOPBIC BRI3BAJIM 3aTPYAHCHHE. DTO —
cnabbie Mecta. OTKPBIB yueOHHK, BHUMATEIBHO HPOIITYIHPOBATh COOTBETCTBYIOIINI pa3/iel, MpopeniaTh Bce
npeagaraeMble 3aJa4i, OTBETUTh Ha BCE BOMPOCHI B KOHIIE Kax10r0 naparpada. ToJIbpKo mocie 3Toro HyKHO
MPUHUMATHCS 32 BBIMOJIHEHHE CICAYIOIIEr0 TPEHUPOBOYHOTO TECTA.

VYuaiuecs: caMu 3aMeTAT MOJI0KUTEIbHY0 AMHAMUKY. KasKablil OCIeyOMnil TeCT T0HKEH MPUHOCUTH
00JIbIlIE OYKOB, YEM MPEABI YN,

KaK TOJIbKO MOJTy4ar TecT. BHauane HeoOX0AMMO BHUMATEIBHO MPOYHUTATh BOMPOCHL. 11071632 OT 3TOTr0 JBOMHHAS
— BO — IIEPBLIX, 6yﬂeT HaCTpOﬁKa Ha Ip€AMET, BO — BTOPbLIX, MOXXHO OIIPEACINTD, B KaKUX 3aJaHUAX BOIIPOCHI
«TepeceKaroTCs» (MHOTIa OBIBACT, YTO OJUH BOIPOC B CKPBITOH (hopMe COICPIKUT OTBET Ha IAPYTOil).

HeO6XOI[I/IMO MBICJICHHO OTMCTUTH BOIIPOCHI, KOTOPLIC MMOKA3aJIMCh TPYAHBIMU UJIN BbI3BIBAOT COMHCHUS.
MOHO 3amKcaTh HX HOMEpa Ha JINCTKE [ YePHOBHUKA.

Tenepb CJICAYCT NPUCTYIIUTH K OTBETaM, OTBEYAaA Ha TC BOIIPOCHI , B KOTOPBIX YBCPCHBI, HE TpaTsd Ha
001yMbIBaHHE KXIOT0 U3 HUX Ooubie 1 MuHyThI. ECIH 3TOr0 BpeMEHH MOKaXeTCsl HEI0CTATOYHO, YTOObI HAUTH
MPABUIIBHBIA OTBET, HY>KHO MPOMYCTUTH BOMPOC U JBUraThCS ajblIie.

IIpoiias Bech TeCT 10 KOHIA, IPOIYCKasi TPYIHbIC 3a/IaHHs, 3aT€M HEOOXOAUMO BEPHYTHCS K MIPOIMYIICHHBIM
3ajaHusiM. Ternepb yxKe He TOPOIISCh, He MOATOHSS ce0sl, a CIIOKOWHO U BHUMATEIBHO BIYMAaThCs B 3aJaHHBIN BOIPOC.
B03MO0XHO, Ipyrie BIIOIHEHHBIC 3aIaHUs TIOICKAXKYT MPABWIbHBIN OTBET. ECiin BpeMst O3BOIISIET, HYIKHO
MPOOJDKATh paboTaTh HAJl TECTOBBIMHU 3aJaHUSMHU

MeToanyeckne peKoMeHAAUHU N0 HANTMCAHUIO pedepaTa

J1ist cTYyZIeHTOB 00s13aTENbHBIM SIBIISIETCSl HANMCaHUE pedepara, KOTOPBIi MPEeI0CTaBIISeTCs MIPENoJaBaTelto 10
artectanuu no guciumrae. O6wem pedepara 15-20 crp.

Pedepar, kak popma 00y4eHHs CTyIEHTOB, - 3TO KpaTKUii 0030p ONPEIeNICHHOTO KOJIUYECTBA JOCTYITHBIX
nyOJIMKaluii 1o 3a/IaHHOM TeMe, € 3JIeMEHTaMH COTIOCTABUTEILHOTO aHATN3a JaHHBIX MaTEePUAJIOB U IOCIIETYIOIIMMHU
BbIBOJIaMU.

Pecdeparsl BHIMOIHAIOTCS B IEYaTHOM BUJIE Ha JiucTax Gopmara A4 u a1ekTpoHHOM BHe B opmate word.doc.

Pedepar — nuceMeHHas paboTa, BBIMOIHsIEMAast CTY/IEHTOM B T€UE€HHE JJIUTEIHLHOTO CpoKa (OT OJHON HEAEH J10
Mecsita). Pedepar nomkeH coepkaTh OCHOBHBIE (PaKTHUECKHE CBEACHHS U BBIBOJIBI [I0 PACCMATPHUBAEMOMY BOIPOCY.
IMomumo pedepupoBaHus MPOYUTAHHOM JIUTEPATYPHI, OT CTYJICHTA TPEOyeTCsl apryMEeHTHPOBAHHOE H3JI0KEHHUE
COOCTBEHHBIX MBICJIEH IO paccMaTpUBaeMOMY Bompocy. B pedepare HyKHbI pa3BepHYThIE apTYMEHTBI, PACCYKICHUS,
cpaBHeHUsI. MaTepuai u3jaraeTcs He CTOJIBKO B Pa3BUTHH, CKOJIBKO B ()OPME KOHCTATAIIUH UITH OTUCAHUSL.
Conepixanue pedeprpyeMoro nNpou3BeACHUsI U3jaraeTcs 0ObeKTUBHO OT MMEHHU aBTopa. Eciu B nepBUuHOM
JIOKYMEHTE TJIaBHast MBICIb C(HOPMYIHPOBaHA HEJOCTATOYHO YETKO, B pedepaTe OHA JTOJDKHA OBITh KOHKPETH3UPOBAHA
U BBIJICJICHA.

IIpumepHbIe TeMbI pedepaToB ONPEAEISIFOTCS MPEoiaBaTeeM, YTBEPKIAIOTCs Ha 3acejaHuu Kadeaphl 1
cojepkarcs B pabodelt mporpaMme, yaeOHO-METOAMIECKOM KOMIUIEKCE TUCITUTUINHBL.

Uenu Hanmcanus pedepara:

- pa3BUTHE HABBIKOB ITOMCKA HEOOXOAUMBIX HCTOYHHKOB (TPAIUIIMOHHBIX U U(POBBIX);

- Pa3BUTHE HABBIKOB CXKATOTO M3JIOKCHHS MHEHHS aBTOPOB M CBOETO CYXJICHUS 110 BRIOPAHHOMY BOIIPOCY B
MMUCBMEHHOU (popMme;

- pa3BUTHE HABBIKOB IPAMOTHOTO O(OPMIICHHS CCHUIOK Ha MCIOIb3yeMbIC HICTOUHUKH, IPABUIBHOTO
IUTHPOBAHUS aBTOPCKOTO TEKCTA;

- BBISIBJICHUE W PAa3BHUTHE Y CTYACHTA HHTEPECa K ONpPEaSIICHHON HaydHOU pobiieMa- Thuke. OCHOBHBIC 3a1a4H
CTyJIeHTa MpU HamucaHuu pedepara:

- ¢ MaKCHMAaJIbHOH MMOTHOTOW MCIIONB30BaTh JTUTEPATYPY IO BEIOPaHHOW TeMe (KaK peKOMEHIYeMYIO, TaK U
CaMOCTOSTENILHO MO00PAHHYI0) IS IPABUIBHOTO MOHUMAHKSI ABTOPCKON TTO3UIUH;

- BepHO (0€3 UCKaXXeHUs CMBICIIA) TIepelaTh aBTOPCKYIO IMO3HIINIO B CBOEH paborTe;

- YSICHUTB JUIs ce0s M U3JI0XKHUTh IPUYHMHBI CBOCTO COTJIacHsl (HECOrIacusi) C TEM MIIM MHBIM aBTOPOM I10 JaHHOM
npoOieme.

Tpebosanus k cooepacanuio:

- MaTepHUal, KCIOJIL30BAHHBIN B pedepare, JODKSH OTHOCHTLCS CTPOTO K BRIOPAHHO# TeMe;

- ICTaTIbHOE U3YYCHUE CTYICHTOM JIUTEPATYPHBIX HCTOYHUKOB 3aKJIFOUACTCS B UX CHCTEMATH3AIMU U
KOHCIICKTHPOBAHHH, XapaKTep KOHCIIEKTOB OMPEACISICTCS BO3MOKHOCTBIO UCIIOIB30BaHMsI JAHHOTO MaTepuala B



paboTe: BBITUCKH, ITUTATHI, KPATKOE U3JIOKCHHE COACPIKAHMUS NCTOYHHKA MIIA XapaKTEPUCTHUKA (PaKTHIECKOTO
MaTepHana,

- He00XOAUMO HU3JIOKHUTH OCHOBHBIE ACTIEKTHI IIPOOJIEMBI HE TOJIBKO TPaMOTHO, HO M B COOTBETCTBHUH C TOH HIIN
WHOH JIOTUKOM (XpOHOJIOTHYECKOH, TeMaTHIeCKOH, COOBITHITHOM 1 Ap.)

- TIPH U3JI0KCHUH CIIEIyeT CTPYIIIPOBATE MU Pa3HBIX aBTOPOB MO OOIMIHOCTH TOYEK 3PSHMUS MK 110 HAYIHBIM
IIKOJIaM;

- pedhepaT JOKEH 3aKaHYMBATHCS TI0/IBEACHIEM HTOTOB IIPOBEICHHON HCCIIE0BATENILCKON paboThI: COlepKaTh
KpaTKuil aHaaM3-000CHOBaHUE MTPEUMYILECTB TOM TOUYKH 3pEHHsI IO pacCMaTpUBaeMOMY BOIPOCY, C KOTOPOIl CTyAE€HT
COJIMJAapEH.

Omanwet pabomvl HAO peghepamom:

- OJrOTOBUTEIBHBIN 3TAll, BKJIIOYAIOIINI N3ydeHNe TPEeAMETa UCCIIE0OBaHNUS; - U3JI0KECHUE PE3YJIbTaTOB
N3y4YEHUS B BUJIE CBA3HOIO TEKCTA;

- YCTHOE COOOIIeHHE TI0 TeMe pedepaTa.

Cmpyxkmypa pegpepama

1. TUTYIBHBIN JHCT.

2. ConeprkaHue — 3TO IUIaH pedepara, B KOTOPOM KaXKIOMY pa3iely IO0JDKeH COOTBETCTBOBATh HOMEP CTpPaHHUIIEI,
Ha KOTOPOX OH HaXOIHTCS.

3. Tekct pedepara: BBeieHUE, OCHOBHAS YaCTh U 3aKIIOYCHUE.

BBenenue HaunHaeTcsi ¢ 000CHOBAHUS aKTYaJIBHOCTH BBIOpaHHOI TeMbl. J{anee KOHKpeTu3upyercst 00BeKT U
IpeIMET UCCIIEIOBaHuUs, ONPEEISIeTCs el U COIEPIKAHUE MOCTAB- JICHHBIX 3a1a4. OcBelleHHe aKTyaIbHOCTH JO0JIKHO
OBbITh HEMHOTOCJIOBHBIM. J[ocTaToyHO B npesenax oHOro ad3ara nokasarb CyTh NPOOJIIEMHOM CUTYalUH, U3 Yero 1
OyneT Bu/IHA aKTyaJIbHOCTh TeMbI. Jlaniee JIornyHo nepeiiTu Kk GopMynupoBKe LEear NpeApUHIMAEMOr0 HCCIIE0BaHus,
a TaKk)Ke yKa3aTh Ha KOHKPETHBIE 3a]]aul, KOTOPHIC MPEICTOUT PEIllaTh B COOTBETCTBHH € 3TOM 1eiblo. OnucaHue
pelIeHus 3aa49 JOJDKHO COCTaBUTE CoAep kaHuIo maparpadoB pedeparta. O0s13aTeIbHBIM JJIIEMEHTOM BBEICHHS
SIBIISICTCS OTMCaHUE OOBEKTa U MpeIMeTa UCCIICIOBAHNA. 3aBepIIaeT BBEACHUE OMICAHNE CTPYKTYPHI paOOTHI:
BBEJICHHE, KOJMYECTBO IMaparpados, 3aKIF0YCHAE, KOTHYECTBO CTPAHUI], HCTOYHHUKOB.

OcHoBHas 9acTb pedepara COCTOUT, Kak IMpaBmIio, u3 2-3 maparpados. CoaepxaHue naparpagpoB JODKHO TOYHO
COOTBETCTBOBATH TeMe pedepaTa U MOTHOCTEIO e€ pacKphIBaTh. 3aKIIFOUCHUE BKIIFOYACT aHAJH3 ITOTyICHHBIX
pe3yIBTATOB.

B 3akmrouennn CJICAYCT MO IMYHKTaM CUCTEMATHU3UPOBATHL OCHOBHBIC BbIBO/IbI, YKa3aTh, HA YTO OHU HAIIPpaBJICHBI.

4. Criucok HCIOJIb30BaHHOMN JINTEPATYpPhl CUCTEMaTHU3UpyeTcs B alihaBUTHOM mopsiake. Mcrounuky Ha
MHOCTPAHHOM S3bIKE OOBIYHO MOMEIIAIOTCS M0 ali(haBUTY TOCIE OCHOBHOTO MepedHs. Kax bl BKIIIOUYEHHBIH B CITUCOK
HUCTOYHHUK JOJIKECH UMETH OTPAKCHUC B pa60Te. Ecin CTYACHT ACJIaCT CChIJIIKY Ha Kakue-1u00 3aMMCTBOBAaHHEIE (baKTI)I
WK HUTUPYET pa6OTI)I ApYyrux aBToOpoB, TO OH JOJIKCH 00s13aTEILHO YKa3aTb, OTKYy/Jla B3ATHI IPUBECACHHBIC MaTCpUAJIbI.

Oo6mue mpasuia opopmieHus ykasansl B CMK.

[IpumMepHsIif TuTaH pedeparta 0 BBIAAOMEMCS YICHOM

1. leTckue roapl Y9€HOTO U CEMbS, B KOTOPOU OH BOCITUTHIBAJICS.

2. Hayano tBOpuecTBa.

3. [IpwamHEL, TOOYKIAIOIINE YICHOTO K BEIOOPY MpeaMeTa UCCIIeIOBaHMs (COMAIbHEIN 3aIIpoC U JIOTHKA
Pa3BUTHSI HAYKH).

4. MexaHW3M pelieHIs HayqHOH Mpo0ieMbl (BIUSHIE MUPOBO33PEHHS Ha ITyTh MTOUCKA PEIICHUs, BEIOOD
METOJIOB UCCIIEJIOBAHMS).

5. MupoBo33peHue, TBOPYECKUNA METO] M OTHOIIEHUE K HAYKE.

6. Tpy/IHOCTH HAYYHOTO TTOHCKA.

7. OueHka BKJIaJja y4eHOTO B Pa3BUTHE HAYKH.

8. OTHOIIEHNE K 00IIECTBEHHO-TIOIMTUIECKUM TPOOdIeMaM 1 COOBITHSIM.

9. DTHyeckue yoeskAeHHS U ITOCTYIKH, HPAaBCTBECHHBIE HJI€aJIbl

10. ITocneauue TOABI KU3HH.

11. Ompenenute 3HaYEHUE TAaHHOM PabOTHI IUIT COOCTBEHHOTO Pa3BUTHSL.

OuenuBas pedepar, npenoaasarTeib o0pallaeT BHUIMaHNE Ha: - COOTBETCTBHE COJIEPXKAaHUsI BEIOPAaHHOW TeMe; -
OTCYTCTBHUE B TEKCTE OTCTYIUICHUI OT TEMBI; - COOJIIOIEHHE CTPYKTYPBI PaOOTHI; - YMEHHE paboTaTh ¢ HAyIHOH
JUTEPaTYpOH — BBIWICHATH NPOOJIEMY U3 KOHTEKCTa; - YMEHHE JIOTHYECKH MBICIIUTD; - KYJIBTYPY MUCEMEHHOU peuw; -
yMeHne 0hOpMIIATh HAYYIHBIA TEKCT (MIPaBMIIFHOE IPUMEHEHNE U 0()OPMIIEHHE CCHIJIOK, COCTABIICHUE CIMICKA
HCTIOJIb30BaHHOM TUTEPATYPHI); - YMEHHE TIPABUILHO MOHATH MO3HUIIAIO0 aBTOPOB, PA0OTHI KOTOPHIX UCIOIB30BaATNCH
NpY HanucaHuu pedepara; - CnocOOHOCTh BEPHO, 0€3 MCKaXKEHHs NepeiaTh UCIIOIb3YeMblii aBTOPCKHI MaTepHal; -
cobmoeHne oobeMa paboThl; - aKKYpaTHOCTh U TIPaBHILHOCTh OOPMIICHHS, & TAKKE TEXHUUECKOTO BHITIOTHEHHUS
paboTHI.

Pedepar BrmonHsIeTCs B BHIE COPOIIIOPOBAHHON PYKOIUCH C TUTYJIBHBIM JIUCTOM H OTJIABJICHUEM, TEKCT
JIOJDKEH OBITh pa3OUT Ha pasJielibl, OTPaKaroLIie BCEe BONPOCHL, IIPEyCMOTPEHHBIE TPOTPaMMON U MHANBUIYaIbHBIM
3aJlaHUEM CTYJCHTY. PUCYHKHM U CXEMBI JIOJKHBI BBIITOIHSATHCS YETKO U C TIOSICHEHHUSIMH.



IToaroroBka K BHINOJHEHHIO J1A60pATOPHON padoThI

JlaGopaTtopHble paboTHI SBIAIOTCSA OJHUM U3 BHIOB IIPaKTHYECKOro o0y4yeHus. VX menb — 3akperuieHue
TEOPETUYECKUX 3HAHHH, IPOBEPKa Ha OIBITE HEKOTOPBIX MOJOKEHUH TEOPHUH U 3aKOHOB, PHOOPETEHHE MPAKTHIECKHX
HaBBIKOB, IIPOBEACHHHU YKCIICPUMEHTA, HCIIOIb30BAHUH POCTEHIINX IPUOOPOB U aIlllapaToB.

3amanue Ha paboOTy BBIIAETCS 32 HECKOJIBKO AHEH JI0 ee BBITOJIHEHNU. [l KaueCTBEHHOT'O BHIIOJIHEHHS
mabopaTOpHBIX pabOT CTyIeHTaM HEOOXOIMMO:

1) MOBTOPUTH TEOPETUUECKUI MaTepHal M0 KOHCIIEKTY U YUeOHHUKY (COTJIaCHO CITMCOKY JIUTEPaTyphl)

2) 03HAKOMUTECS C ONMCAHUEM J1ab0paTOPHOH pabOoTHI:

3) B cnenmanbHOM pabouei TeTpaay 3anucaTth Ha3BaHHe U HOMEP paOOoThl, BBIYEPTHTH TAOIMIIBI IS 3aITUCH
MOKa3aHUi MPUOOPOB M Pe3yIbTATOB pacyera, HOATOTOBUTH MUJUTMMETPOBYIO OyMmary, eciiu TpedyroTcs rpaduueckue
MOCTPOCHHUS H T.1I.

3) BBISICHUB LielIb pabOTHI, YETKO MPEACTaBUTH ceOe MOCTaBICHHYIO 33/1a4y U CIIOCOOBI €€ TOCTHKEeHNS,
NPOAYMATh OXKUJIaeMbIe PE3yJIbTATOB OIBITOB

4) coenath mpeABapUTEIHHBIN TOMAIIHUI pacueT, ecii TpeOyeTcs B 3alaHIH

5) OTBETUTH YCTHO U IMICHMEHHO Ha KOHTPOJIBHBIC BOTIPOCEL.

6) CoOnroiaTh OCHOBHBIE TIpaBHIia 0€30IIacCHOCTH MPH paboTe B 1abopaToOpHU.

IIpaBu/ia BbINOJHEHUS IKCIIEPUMEHTAJBHBIX padoT
1. 3a kaxoii 1abopaTopHOi ycTaHOBKOM paboTaeT He Oosiee 2X CTyAeHTOB. [ pymna pa3ouBaeTcs Ha
MOATPYIITBI M3 2X YeIOBEK O0BIYHO 10 JKEJIAaHUIO CTYeHTOB. [loaArpynmsl GUKCHPYIOTCS B KypHAIE MPerojaBaTelieM.

2. Ilpu ono3nanuu crynenra Ha JIP:

- MeHee 15 MHH: CTYAEHT JOIyCKaeTcs B JabOpaTopHIo;

- Oonee 15 MHH: CTYAEHT JOIyCKaeTcs B JIAOOPATOPHIO C COOTBETCTBYIOIIECH OTMETKOHU B )KypHalle
rpymmsl. K cnenytomeit JIP cTtyneHT momyckaeTcs Ipy HaTMYUH AOIYCKa U3 JICKaHATA C YKa3aHUEM IPUYUHEI
TIOJTYYEHHS IOITyCKa;

3. Bo Bpewms JIP B mabopaTopun MOTYT HAXOAUTHCSA TOJIBKO COTPYTHUKN Ka(eapsl U CTyAESHTHI U3
COOTBETCTBYIOIIEH IPYyMIIBI 1O paciicanuio. O0s3aTebHO IPUCYTCTBHE XOTS OB OZJHOTO IPETIONABATEIS HITH
COTPYIHHUKA Ka(eapsl.

4.  CryneHT JOIyCKaeTcs MPenoaBaTelieM K BBIOJIHEHUIO Ja00paTOPHON pabOTHI TOIBKO MOCIE:

- IPOBEACHUA NMHCTPYKTAXKa MO0 TEXHUKE 0€30IMacCHOCTH 1 TMOJANHNCH TOJTYUYUBIICTO U TPOBOJAMBIIETO
WHCTPYKTaX B )KypHAJIE€ I'PYIIIIEL,

- IpY Hanu4uu oopmiteHHOTro )ypHana (cMotpu «TpeboBanus K ohopMIIeHUIO KypHana st JIP»).

IIpu OTCYTCTBUU WX HE MOJIHOCTBIO 3aII0JIHEHHOM XypHaie JIP:

- IPOCTABJISIETCS] COOTBETCTBYIOIIAs OTMETKA B JKYPHAJIE IPYIIIIbI;

- CTyJICHT TOTOBHUT JXypHal B JabopaTopuu;

- IPY HAIMYHUU BPEMEHH CTYJIEHT JIOIycKaeTcs K BblnosHeHuto JIP (Bpemst Hauana BeimonHeHus JIP B aTom
Cllydae IpOCTaBISIETCS B XKypHaJe).

T'oTOBBII XKypHAaI ITOIIUCHIBACTCS MPENOJaBaTeNIeM, TAKXKE AENAeTCsl COOTBETCTBYIONIAst OTMETKA B
XKypHaJIe TPYIIIIbI.

5. CryZneHTbI BHIOJHSIOT ONBITHI B COOTBETCTBUH C MHCTPYKIMEH MO TEXHUKE OE30MacHOCTH.

6. B xone BemonneHus JIP npenonaBaress oTBeYaeT Ha Bce BOIPOCH! CTYEHTOB 10 Teme JIP.

7. B xone JIP B )ypHaJ 3aHOCSITCSI:

- ICXOJHBIEC TapaMeTpPH! (XapaKTEPHUCTHKH ONBITHON YCTaHOBKH, aTMOC(EpHBIE TaHHBIE, TOYHOCTh
U3MEPUTENBHOTO 000PYIOBaHUS U T.11.);

- U3MepsieMbIe TapaMeTphl;

- YCJIOBUSI OTIBITOB;

- PE3yJIbTAThl BBIYUCICHHUH (B TOM YHCIIE TPOMEXYTOUHBIE U YEPHOBHIE).

8.  Ilocne cHsTHS 3aMepOB, IPOBEICHHST HEOOXOIUMBIX PacyeTOB U ITOCTPOEHHS IPa(UKOB, CTYICHT
JIOJDKEH TPEJCTaBUTh TT0JTydeHHBIE PE3YJIbTAThI IIPETIOIaBaTelI0 Ha IOAMKCE. TaKKe IeaeTcsl COOTBETCTBYIOIAs
OTMETKa B JKypHaJIE TPYIIIIHI.

MeTtoanyeckne yKa3aHUs MOBBINOJTHEHUI) IOMAIITHET0 32IaHHASI PEKOMEHIYETCS CIIEOBATh CICAYIOLIEMY
0011eMy aJTOpPUTMY:

l.l'[popa60TaTI) KOHCIICKT JICKIIUU Ha MPEAMET BBISABJICHUSA HCIIOHATHBIX MOMCHTOB TC-MBI.

2.B cnyvae Hanu4Msl HENMOHITHBIX MOMEHTOB CHOPMYIIMPOBATH BOIPOCHI.

3.Haiit 1 M3y4nTh TOTOIHUTEILHBIA MaTEPUaI M0 TEME, UCIIOJIL3YsI PEKOMEHIOBAHHYIO JINTEPATypy H
3JIEKTPOHHBIE peCcypChl Y9eOHBIX TOCOOMiA B ceTn MHTEepHET.

4.0TBeTUTh HAa BO3HHUKILNE B XOJI€ U3YYCHHUS TEMBI BOIIPOCHI.

5.BrImucaTh TPAKTOBKYA OCHOBHBIX TIOHSTHIA, 3aKOHOB, IPUHITUIIOB U T.II. TIO TEME JICKIIUH.

6.3 mepevHst BOIPOCOB K 3a4€Ty BHIOPATh TE, KOTOPHIC OTPAKAIOT COACPIKAHHE JICKIIUH.

7.HaiiTi OTBETHI Ha 3T BOIPOCHI B TEKCTE JICKIIUH U JOMOJHUTEIBHOM MaTepHale.

8.0 opMuTh MaTepuan B MMCbMCHHOM BUJIC



IloaroroBka K IK3aMeHy
Hepez[ Ha4yaJIOM IIOATOTOBKH K OK3aMCHaM H€O6XO,Z[I/IMO TIPOCMOTPETH BECh MaT€PpUal U OTIIOKUTH TOT, 4YTO

XOpOo1IO 3HAKOM, 4 HAUNHATh YYUTH HCSHaKOMbeI, HOBBII

Hauwunait roTOBUTBCS K 9K3aMEHAM 3apaHee, IOHEMHOTY, 110 YacTsIM, COXpaHss crnokoicTBre. CocTaBb IUTaH Ha
Ka)XXJbIil ICHb MTOJTOTOBKH, HEOOXOIMMO YETKO ONPECINTh, YTO NMEHHO CErO/Hs OyIeT U3ydaThesl. A TakxKe
HEOOXO0/IMMO ONPENICIIUTD BPEMSI 3aHATHH C YI€TOM PUTMOB OpraHu3Ma.

K TpynHo 3armoMuHaeMoMy MaTepraty He0OXOMMO BO3BpAILATHCS HECKOIBKO pa3, IPOCMaTpUBaTh €ro B
TEYEHUE HECKOJIbKUX MUHYT BEUEPOM, a 3aTEM €Il pa3 - YTPOM.

OueHb NOJIE3HO COCTaBIIATH IJIaHBI KOHKPETHBIX TEM U JIepKaTh UX B YMe, a He 3a3yOpHBaTh BCIO TEMY
MIOJTHOCTBIO «OT» U «I0». MOXHO Takyke MPaKTHUKOBAaTh HAITMCAHKE BOIIPOCOB B BUJE KPATKOT0, TE3UCHOTO U3JI0KEHUS

Marepuana.

3ay4nBaeMbli MaTepual Jydlle pa3OUTh Ha CMBICIOBBIE KYCKH, CTapasch, YTOOBI HX KOJIMYECTBO HE MPEBBIIIAIIO
cemu. CMBICTIOBBIE KyCKH MaTepralia HeOOXOAMMO YKPYIHSITE U 000011aTh, BEIpakas TIIaBHYIO MBICIIb OJHOH (Qpa3oil.
TekcT MOKHO CHIIBHO COKPAaTUTh, IPEICTAaBHB €TI0 B BHIE CXEMBI

[epecka3 TekcTa CBOMMH CIIOBaMH NPUBOIUT K JyYIIEMY ero 3allOMHHAHUIO, 4eM MHOTOKpaTHOE YTCHHE,
MIOCKOJIBKY 9TO aKTHBHAsl, OpraHU30BaHHAS 1IENIbI0 YMCTBEHHAs paboTa

Ipnnoxenue 2

«OHeHO‘IHLIe cpeacTBea 1Jd IPpOBEICHUA l'lpOMe)KyTO‘lHOfI aTrecranum,»
a) HJIaHl/IpyeM])Ie pe3yJabTaThl oﬁyqemm U OIECHOYHBIC CpeaACTBA IJs NPOBCACHUSA l'[pOMemyTO‘lHOfI

aTTecTAlNuU:
CTpyKTYypHBI
. PYKIYP ITnanupyemseie
it 3IIeMEHT OueHoYHBIE CpeNCTBA
pe3ysbTaThl 00y4eHHS
KOMITCTEHIINN

OIIK-6 criocoGHOCTBIO HCIIONIB30BATh 3HAHHMS COBPEMEHHBIX MPOOJIEM U HOBEHIINX JOCTHKEHUH (PU3UKH B HAYYHO-
HCCIIeI0BaTeNbCKO padoTe

ydacTre B pa3pabOTKe HOBBIX
METOJ0B ¥ METOJUYECKUX
MOAXOA0B B HAYYHO-
MHHOBAIIMOHHBIX
HCCIIEOBAHUSAX U MHXKEHEPHO-
TEXHOJIOTHUYECKOMN
NeITeJIbHOCTH

3Hatb ®uznyeckue 3aKOHbI, SIBICHUS
UX B3aHMOCBS3b, 0COOCHHOCTH
WHTEpIpETaluu U paMKH UX
BHITONHEHI, CAMOCTOATEHHO dv)nspmecxne MIPUHLMIIBI U 3aKOHbI 3neKTpo¢)fl3quCKHx
SIBJIEHUH M TIPOLIECCOB C TOUKHU 3PEHUS COBPEMEHHOW HayKH
HaxoJIUTh U pacCMaTpUBAThH
Marepuai 1o
3KCHEPUMEHTAIBHOMY
WCCIIEJOBAHUIO TBEPJIbIX TEJ
Ymers Ucnons3oBath TEOpETHUECKHE Bomnpocksr k Tecty:
3HaHUsI PyHIaMEHTATBHBIX JusnexTpuyeckasi IpOHUIAEMOCTh
pa3zenoB ob1eit u YacToTHas 3aBUCUMOCTb 3JIEKTPOHHOM NOJIIPU3YyEMOCTH
TEOPETHICCKOH (PH3HUKH JUISAB YactoTHasi 3aBUCUMOCTb HOHHOH NOJISIPU3YEMOCTH
pa3paboTKe HOBBIX METOJIOB U MarauTHbIN JUNOIBHBIA MOMEHT
METOJUYECKUX TI0JIX0/I0B B HamMaranueHHOCTb ¢ TOUKM 3pEHUS] MUKPOCKOITUYECKON
Hay4YHO-WHHOBAIIUOHHBIX TEOpUU
HCCIEN0BaHUAX Knaccugukanust MarHUTHBIX MaTepUATIOB
Krnaccugukanus momymnpoBoIHUKOBEIXMATCHHAIOB
Bnagers CHOCOOHOCTH MPHUHUMATH OHUM U3 YCIIEXOB KJIACCUUECKON AJIEKTPOHHON TEOPUH

SIBIISIETCA TaKKe OOBSICHEHUsSI CBA3U MEXK/Y dJIEKTPOIPOBOAHOCTBIO
METaJUIOB M UX TEIIOMPOBOTHOCTHIO. JlelicTBUTEIBHO, 00Ta1as
SHEPTrUEil TENJI0BOr0 ABMKEHMUS, JJIEKTPOHBI IIPOBOJAUMOCTH
Y4acTBYIOT B IIEPEHOCE TEIlIa B METAJUIE, U, YEM BBILIE KOHLIEHTPALIHS
3JIEKTPOHOB, OT KOTOPOH 3aBUCHUT 3JIEKTPOIPOBOIHOCTD, T€M OOJIbIIE
1 TEIUIONPOBOJHOCTh MeTajua. [IpsMas npornopunoHanbHas
3aBUCHMOCTD HJICKTPOTIPOBOIHOCTH U TEIUIOTIPOBOIHOCTH OblIa
yCTaHOBJIEHA ONBITHBIM yTéM M.Buaemanom u P.®dpanuem enié B
1853r. OTKpHBITHII nMK 3aKOH uUMeeT BU: X/Y=AT, X - koo dunuent
TeronposoHocTH; T- abcomoTHas TemnepaTypa; A-koHcTanTa. Ha
OCHOBE JIEKTPOHHOI Teopuu JIopeHa BEIUUCINI BETUYUHY dTON
KOHCTaHTbI




ITK-2¢cnocoOHOCTRI0 CBOOOIHO BIIAIETh paszienaMu (pru3nku, HeOOXOAUMBIMHE JJIsl PELICHHS HAYyYHO-UHHOBAI[MOHHBIX 33724, U
MIPUMEHSTH PEe3yIbTaThl HAYYHBIX HCCIEI0BAaHNI B MHHOBAIIMOHHON JEATEIEHOCTH

3HaTh —  OCHOBHBIE OCHOBHBIE
OIpe/ieNeHUs U OHATHS,
HCTIOMIE3YEMBIC TPH [IpumepHsIif IepedeHs TeM pedeparTos:
(bOPMyH.HpOBKe sanat KomnerorepHoe MoeIMpOBaHUE KPUCTAILIIOB
usuia; Jlicnokanuyu B HEKOTOPBIX KPUCTAINIMYECKHX CTPYKTypax
OCHOBHBIC MCTO/IbI Merto/ n30MpaTesIbHOTO TPABJICHUS JJIsL BBISBICHUS AUCIIOKALUI
HCCIICHOBAHHH, Judpakuust peHTTeHOBCKHX JIy4eil Ha OTHOMEPHBIX KpUCTaIax
I/Icnonb3yeM1:Ix B Merton noporka 1 (Ha3oBbIH aHAIN3
COBPCMCHHOM | OmnpeneneHre CUMMETPUH U TApaMETPOB PELIETKU
TCOPCTHACCKOM | OmnpeneneHue napaMeTpoB KPUCTAIMYECKHX CTPYKTYP
3Kcnepl/_IMeHTaHBHOH MeTon CKOJB3AIIEr0 PEHTT€HOBCKOIO IMy4Ka
usue; PacmdpoBka cTpyKTypsl OIKHET0 MOpsiAKa aMOpP(HOT0 KpEeMHUS
OTPEACIICHII OCHOBHRIX [TpuHIMI paboTh! M yCTPOHCTBO MPOCBEUMBAIOIIETO IEKTPOHHOTO
TTOHATHH, HASBIBATE HX MHUKPOCKOIIa, MPUMEHSEMOr0 IIPU U3YYEHUU CTPYKTYPBI TBEPIBIX TN U
CTPYKTYPHbIC ) KHIKOCTEH
XaPAKTCPHCTHKH, W3ydenue cTpyKTypbl IOBEPXHOCTH TBEPIBIX TEI
OCHOBHLIC 3AKOH! H3HKH | HccnenoBanue Tonorpaduu moBepxXHOCTH TBEPABIX TEI METOJIOM
W HPABHIIA TIPUMCHCHHA UX | - 1\ yo-cnnoBoit MHUKPOCKOIIMY B KOHTAKTHOM PEXUME
OTPEACIICHHA TIPOLECCOB, PacTtpoBast anekTpoHHass MUKPOCKOMHUS TSI U3YUEHUS CTPYKTYpPHI
HNPOTEKAOIUX B TBEDIBIX Te
U3y4aeMBbIX SIBICHUSIX U
JIEKAIUX B OCHOBE
n3ydaeMoro (uznaeckoro
(eHomeHa.

YMmers Ucnone3zoBath
TEOPETUYECKHE 3HAHUS
(hyHIaMEHTaJIBHBIX

pazzienoB ol1ieit u
TEOPETHYECKON (PU3UKH
JUTSIB pa3pabOTKe HOBBIX
METOA0OB U MECTOAUYCCKUX
MOJAXO0A0B B HAYYHO-
WHHOBAI[HOHHBIX
UCCIIEIOBAHUAX

JIEMOHCTPUPOBATH
YMEHHUS aHAIIU3UPOBATH
CHUTYAIHIO B KOHKPETHOM
UCCIIe/IOBaHUY;

UCIIOJIb30BaTh
METObI
HCCIIEI0BATENIbCKON
paboThI — KOMITBIOTEPHBIMHU
MOJENSIMHU,
SKCIEPUMECHTATEHBIMA
YCTaHOBKaMH, OLICHKON
MOTPEIIHOCTH H3MEPEHH;

00001HTh
pe3yabTaThI UCCIICTOBAHNS,
IKCIEPUMEHTAITBHOM
paboThI

MeTtoab! n01y4eHHs TBEPABIX TeJl

(1abopaTopHbie M IKCIEPUMEHTAJIbHbIE Pa00ThI)

BrIpammBaHue KpUCTAIUIOB U3 PaCTBOPOB

HonyquI/Ie TOHKHUX IJIEHOK METOAOM MAarH€TpOHHOTO paClblJICHUA

Ilonyuenue na€HOK TBEPOTO ANEKTPOIUTA

30HHas NePEeKPUCTATIIN3ALNS TePMaHuUs

CuHTE3 NOJIMKPUCTAIIMYECKOTO UHAMS U UCCIIEOBAHHUE €TI0
ANMEKTPOPUINICCKUX CBOMCTB

HUccrenoBanne $ha3oBOro nepexona 0JI0Bo-0€II0e 0JI0BO

HUccrenoBanne $pa3oBoro nepexoia MeTauI-TUICKTPUK

HUccrenoBanne nonnMop(HBIX MpeBpaieHU i B KpUCTaIaxX
JUOKCUAA ITUPKOHUS

HccrenoBanue TemMmepaTypHOH 3aBUCIMOCTH
3IEKTPONPOBOJUMOCTH HOTYIPOBOTHHKOB

Omnpenenenne SHTpONHH (Ha30BOTO MEPEX0/Ia TUIaBJICHUE-
KPUCTAJUTU3AIHS TS CIIaBa CBHHEI[-0JI0BO

HccrenoBanne mapaMeTpoB BEICOKOTEMIIEPATYPHBIX
CBEPXIIPOBOJIHUKOB

Omnpenenenne cOOCTBEHHOTO AUIOIEHOIO MOMEHTA MOJIEKYJIBI
MOJISIPHOM KHUJKOCTU

H3MepeHne quineKTpu4eckoil MpOHUIIAEMOCTH B TBEPIBIX
JTUDJIEKTPUKAX




Binanets

CrnocoOHOCTBIO
UCIIOJIb30BaHMs
MOJIyYE€HHBIX 3HaHUN
(yHAaMEeHTaTBHBIX
pa3zenoB oOmiel u
TEOPETHICCKOHN (PH3UKHI
JUTSL M3YYeHHST PU3MIECKUX
TEOPETHYCCKUX U
IKCIEPUMEHTAITBHBIX
3aJa4, JJIsl peLIeHUs
npodeccroHaNBHBIX 3a/1a4
B CTAQHJIapTHBIX CUTYalUsIX,
JUISL U3YYEHHS
NpoQUIBHBIX AUCUUTIUINH
NPaKTHYECKUMH HaBbIKAMHU
HCIIOJIb30BaHUS DIIEMEHTOB
HCCIEN0BATEIHLCKON
paboTsI

DNIeKTPHUECKHE H MATHHTHBIE CBOHCTBA

JU1s M3rOTOBJIEHHS NOCTOSHHBIX
MarHHTOB HCTIOB3YIOTCSE CTaTh,
CIUIaBbI & OMHHHEM,

HUKENIeM H KODAIbTOM, OKCHLbI
EY H HEKOTOPBIX APYTHX
MeTaJIoB.

OkcnepuMeHTanbHas padoTa

[TK-6 cnocoOHOCTHIO METOIUUECKH TPAMOTHO CTPOMTH IUIaHBI JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH 10 pazjenaM y4eOHbIX
JUCLMIUIMH | ITyOJINYHO U3JIaraTh TEOPETUUESCKUE U MPAKTUICCKUE Pa3aeNbl YIeOHBIX TUCIHIUIMH B COOTBETCTBHH C
YTBEPKICHHBIMH YI4eOHO-METOTUUECKUMHE MTOCOOUSMHU TIPH PEeaI3aluy IporpaMM OakaraBpuara B 00IacT GU3UKA

3HaTh

CoBpeMeHHbIE IPOOJIEMBI U
HOBEHIIINE TOCTHKEHHUS
(hm3KKK TBEPAOTO TeNa

Ecnu MeTamn4eckyio IacTHHKY, BJIOJIb KOTOPOH TeUeT MOCTOSIHHBIH
IEKTPUUECKHUH TOK, HOMECTHTH B IIEPHECHANKYIISIPHOE K HEll MarHUTHOE
T10JIe, TO MEXKAY I'PaHAMH, NapauICIbHBIMK HAIIPABICHUSM TOKA U TTOJIS
BO3HHUKACT Pa3HOCTH moTeHmanoB U=jl-j2. OHa Ha3piBaeTCs XOJIOBCKOM
Pa3HOCTHIO TTOTEHIINAIIOB.

OcHOBHas nzest 3TON TEOPHU COCTOUT B TOM, UTO HJIEKTPOHBI B METAIIIE
CBOOO/IHBI ¥ 00Pa3yOT CBOCOOPA3HBI JICKTPOHHBIH a3, M0 00HBIN
U/IeaTbHOMY Tas3y.

[Tpu cTosb 6OJIBIION KOHIEHTPAIMH JIEKTPOHOB UX B3aUMO/ICHCTBHE
MEXK/1y COOOM, KaK ¥ C HOHAMM PEIIETKH MeTaJlIa, OueHb BeJInKo. OJJHAKO
CpeIHss CUIIa, eHCTBYIOIAs Ha KaX/IbIi 2JIEKTPOH CO CTOPOHBI BCEX
OCTaJIbHBIX IEKTPOHOB M HOHOB, PABHBIX HYJIIO, U IO3TOMY B H3BECTHOM
TIPUOIMKEHUH TaKOH JIEKTPOH MOXKHO paccMaTpHBaTh Kak CBOOO/IHBIH,
KOTOPBIN B3aMMOJEHCTBYET C MOHAMH PEIIETKN TOJIBKO TPH yIIPYTUX
coynapenusix. Cie10BaTesIbHO, JIEKTPOHHBIN T'a3, 0JJOOHO HICAILHOMY
ra3y, o0laaeT TUIs KHHeTHYecKol sHeprueid mv2T/2=3/2kT, roe m -
Macca 3J1eKTpoHa; V2T - cpeiHsst KBapaTHIHas CKOPOCTh €ro JIBIKEHHS; k
-noctosiHHas boneivana; T - abcomroTHas TeMmepaTypa.

VYMern

0O0600mate u
MPOETINPOBaThH HA
KOHKPETHBIE HCCIIEIOBAHU
COBPEMEHHBIE TPOOIEMBI U
HOBEMIIINE NJOCTHKEHUS
(bu3uKYM TBEpIOTO TEIA

Paccmotpute prucyHok. OOBsiCHUTE:
BrnusHue pasnuyHbix hakTopoB Ha MarHUTHbLIE CBOWCTBA

Makrop u [, M B H . w tgd
' Hav max s r < r
I3MCHCHHE OCHOBHOTO
KHMHYECKOrO cocTaBa i N l T T4 J 1
Ipumecu l ! Her N 1 1 Her
Y npyroc pacTskeHHE 1 Her 1 ! | Her
Y npyroe cakarue ! ! Her ! 1 1 Her
Inactiyeckoc PACTAKCHHC l Her i T 1 Her
ITnacTuyeckoe ckaTHe l T Her T l J Her
PocT TeMnepatypbl 11 1 Her ! J ! Hes
[MpeasapuTeabHOC
HamMarHHYMBaHHE . J Her \ l i Her
[TOBBILLICHHE YACTOTHI l l Her T T T 2
OTxur (pocT pa3mepa
BepHa) 1 1 Her * ! l 1




Bnaners Cnoco6amu penieHust [IpumepHoe 3agaHKe — ONMUIIKMTE BCE MPOLECCH HA TUarpaMmMe
COBPEMEHHBIX po0ieM
(U3MKH TBEPIOTO TEa

Maz2HuUmHbIe HaHOCMPYKMYypPbI
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:

MeTnu rucTepesnca Ana HAHOHACTMUL, XKENe3a HA KOHLAxX
HaHOTPY6OK B napannensHoM YHT marHuTHoOM none.

0) lopsnok npoBeaeHUs: MPOMEKYTOYHOM aTTecTALMHU, I0OKA3aTeJM 1 KPUTEPHH OLIeHUBAHMSA:

[To naHHO¥ AUCIMIUIMHE TPEYCMOTPEHBI Pa3IMYHbIC BUIBI KOHTPOJIS PE3YJIbTaTOB O0YUEHHsI: TEeKYIIHit
KOHTPOJIb (IPOBEpKa BBIIOJHEHUS 3aaHNH, KOHCIIEKTOB JICKI[UIT), MPOMEKYTOUYHBIM KOHTPOJIb B BHJIE TECTUPOBAHUS
10 pa3Jielly ¥ UTOTOBbIM KOHTPOJb B BUJIE IK3aMEHA
Ipumepnwie sonpocul k sK3aMeHy

1. [Mepeuncaure hakTOpPbl, BIUSIONNE HA PA3BUTHE HOHU3ALMOHHBIX

2. MPOLIECCOB B )KUAKHUX JHIIEKTPUKAX.

3. HazoBuTe MexaHn3MBbI IPOOOST KUAKUX JHIINEKTPUKOB.

4. BnusiHue ycioBui 3KCIUTyaTanuy Ha SJICKTPUUECKYIO TPOYHOCTD

5. TBEPABIX TUIIEKTPHUKOB.

6. OnummTe MEXaHN3M 3JIEKTPUIECKOT0 MPOOO0st TBEPABIX JHIIEKTPUKOB.

7. OnummTe MEXaHN3M TEIIOBOTO POOOS TBEPIBIX TUIIICKTPHUKOB.

8. Kak nponcxoaur nporecc 31eKTpUIecKoro CTapeHus TBEPbIX 1-

9. JJIEKTPUKOB?

10. Kak xnaccupuumpyrorcst TpaHcgopMaTopsl B BHICOKOBOJIBTHON TEXHHUKE?

11. Kakue TpeOoBaHUs MPEABSIBISIOTCS K HCIBITATENLHBIM TpaHchopMaTopam?

12. B cuity Kakux IPUYKH TOBBIIICHUE HAMPSDKEHUS TpaHchopMmaTopa

13. 6onee 750 kB oka3biBaeTcs Heleneco00pa3HbIM?

14. HazoBuTe criocoObl nosrydeHns1 HaNpsHKEHHS TTOCTOSTHHOTO TOKA.

15. Kakne cxembl BHIIPSIMIICHUS CYLIECTBYIOT?

16. [epeuncnyure OCHOBHBIE 3JIEMEHTHI CXEMBbI BBITTPSIMIICHHS.

17. Hazosute Bunsl Beinpsimureneii. [lepeuncnnTe nx npeMMyniecTBa U HEIOCTaTKH.
18. [IpuBenuTe cxeMy M 1uarpaMmy HalpsDKEHHH KacKaJ HOTO T€HepaTopa MOCTOSIHHOTO TOKa.
19. Kaknm 00pa3om MOXHO MOJIYYUTh BBICOKOE UMITYJIbCHOE HanpsbkeHue? ['ie u 11 4ero ncnosbs3yercs
BBICOKOE UMITYJILCHOE HampsiKeHue?

20. [IpuBeauTe cxeMy U MOSICHUTE IPUHINI pabOTHI TeHepaTopa ApkaaseBa — Mapkca.
21. Kaxwmm 00pa3omM MOXKHO MOTyYUTh OOIBIINE UMITYIbCHBIE TOKH?

22, I'me v st 4ero OHU MPUMEHSIOTCS?

23. [IpuBenuTe cXeMy U MOSICHUTE NPUHIKIT pabOThI T€HEPATOPa UMITYJIHCHBIX TOKOB.
24. B uem cocrout npuHIMIHansHOE pasznmyuue B padore [MH n TUT?

25. HazoBuTte criocoObl 3MepeHus BEICOKHX HarpsbKeHui. B uem co-

CTOSIT CJIOKHOCTH ITPH M3MEPEHNH Ha BBICOKOM HaIpsyKEHUH?

26. Kaknm 00pazom ocymiecTBisieTcsi H3MepeHHe OOJIBLIMX UMITYJIbC-

27. HBIX TOKOB?

28. [IpuBenuTe cXeMy M MOSICHUTE PUHLKI paOOTHI TOKOBOTO LIYHTA.

29. OOBsICHATE IPUHIIUAT PAOOTHI U3MEPUTEILHOTO TpaHCPopMaTopa TOKa.

30. B kakux 06macTsX COBPEMEHHON HHIYCTPUH UCTIONb3YETCS BBICOKO-BOJIBTHOE HCITBITATEIEHOE
obopynoBanue?

31 [lepeuncnure ycinoBus paboTs! B TpeOOBAHUS, IPEIBIBISICMBIE



K HU30JIAITNH BBICOKOBOJIBTHOT'O 3HeKTpOO60py,HOBaHI/I}I.

32. KakoBo Ha3HaueHNE M KOHCTPYKTHBHBIE OCOOCHHOCTH H30JISIIHA
BO3ymIHBIX JIDIT?

33. DNeKTpUIecKne U MarHUTHBIE CBOMICTBA TOHKUX IUICHOK.

34, DneKTpudecKasi IPOBOAUMOCTh TOHKUX IUICHOK.

35. OCOOEHHOCTH TCKTPUIECKUX U MATHAUTHBIX CBOMCTB aMOP(HBIX
TBEPABIX TEL.

36. BrusiHue pazmepa 4acTHIbl HA MArHUTHBIE CBOMCTBA
(eppOMarHeTHKOB.

37. CynepnapaMarHUTHOE COCTOSHUE.

38. 1 Dnexrpuueckuii 3apsa. 3aKoH coxpaHeHus 3apsina. Ksanroanue 3apsiaa. [lnoTHocTs 3apsina. Cucrema
eMHHIL.

39. OmnrcaHue MEKTPHYECKOTO MO ¢ TIOMOITHI0 HAIIPSHKEHHOCTH,
MOTEHIMAIA U YHEPTUH.

40. Kak BrmsieT Ha 31€KTPOCTaTHIECKOE TI0JIe BHECEHHUE B HETO
METATHIECKUX U JUINEKTPUIECKHX Tell.

41. ITocTosiHHBIHM 2neKTpUyecKkuil TOK. [ITOTHOCTH TOKa. YpaBHEHUE
HETIPEPHIBHOCTH.

42, Ilone B BemecTBe. BiusiHue BellecTsa Ha 1OJIe€.

43. Ha kakue 3 knacca AemnsiTcsi MaTepHalIbl IO CIOCOOHOCTH MPOBOJUTH ANEKTPUUECKHUH TOK. IX 30HHBIE CXEMBI.
44, DJneKTpUUecKue CBONCTBA AUIIEKTPHKOB.

45, OCHOBHBIE XapaKTEPUCTUKU CETHETOIIEKTPHKOB.

46. OJeKTpuUecKue cBOiCTBa METAUIOB U MOIYIPOBOJHHUKOB.

47. duzndeckast CyIIHOCTD IEKTPOIIPOBOAHOCTH BEIIECTB.

48. Cuna Jlopenta.

49, CpaBHEHHE CHJT MArHUTHOTO M JJIEKTPUYECKOTO B3aNMOJICHCTBUI
JIBIDKYIINXCS 3apsIIOB.

50. OCHOBHBIE 3aKOHBI MATHUTHOTO TIOJISI.

51. Tumel TOMEHHOH CTPYKTYpBl. MeTo s HaOIro IeHHST TOMEHHOM
CTPYKTYPBI.

52. CHyH 3JIeKTpOHa ¥ MarHUTHBIN MOMEHT. MarHurHas
BOCITPUUMYHBOCTb.

53. DJIeKTPOMAarHUTHOE T10JIE.

54, Kak cBsi3anbl cnenytomue pusndeckue Benuuunsl B, H, y.

55. 3aKoHBI IpeoOpa30BaHUS MOJIEH.

56. PenstuBucTCKas IPUPOAA MarHeTU3MA.

57. OcHoBHBIE GopMyItsl dnekTpoMaraeTusma B CU u cucteme [aycca.
58. Jpetid 1 mOJBIKHOCTS HOCUTENIEH 3apsa.

59. OTnrunTeNbHble 0COOCHHOCTH TOHKHX CJIOEB U IJICHOK.

IMoka3aTen 1 KpUTepHH OLIEHHBAHMS PE3YJIbTATOB IK3aMeHa:

- OreHKa «OTJIMYHO» (5 0aII0B) CTaBUTCS, €CIIH BCE 3a1aHHSI BHITIOJIHEHBI Ha BEBICOKOM HAydYHOM U
OpraHU3alOHHO-METOMYECKOM YPOBHE, €CIIU MPU UX PACCMOTPEHNH 000CHOBAHHO BBIIBUTAIUCH U 3(PPEKTHBHO 1
paLMOHAIILHO PeLIaICh CIOKHBIE BOPOCH HAYYHO-UCCIICA0BATENbCKOMN IESITENbHOCTH U MPAKTHYECKHE 3a1a4H,
CTYACHT HPOABIIAT TBOPYECKYIO CaMOCTOATEIbHOCTD, BBITIOJTHUII BECh Hpe}]yCMOTpeHHLIﬁ 00BeEM Sa}IaHI/Iﬁ JAUCHUIIIINHBI,
CBOEBPEMEHHO OTYHUTAJICS 110 pe3yIbTaraM N3ydeHHUsI COOTBETCTBYIOIUX Pa3/iesIOB IUCIUILUINHEIL.

- OneHka «xopomo» (4 Oama) craBurcs, ecinu paboTta ObUIA BBITIOJHEHA HA BEHICOKOM HAayYHOM M
OpraHU3aIMOHHO-METOMYECKOM YPOBHE, OblIa NMPOsIBJICHa MHUIIMATHBA, CAMOCTOSTEIEHOCTD IIPU PEIICHUH
KOHKPETHBIX 3a/1a4, HO B OT/JICNIEHBIX YacTsAX PabOThI OBLIN JOMYIICHBI HE3HAYUTEIBHBIC OITUOKH, B KOHEYHOM HTOTE
OTPUIIATEIIFHO HE MOBIHSBINNE HA PE3yIBTAThl Pa0OTHL.

- O1eHKa «yAOBJIETBOPHTEJIHLHO» (3 0ajuia) CTaBUTCS B TOM CiIydae, €CIIM CTYACHT BBIIIOJIHWI BECh 00bEM
paGOTBI, Hpe)lyCMOTpeHHBIﬁ HHCHHHHHHOﬁ, HO B XOJ€ BBIITOJIHEHUA JOITYCTUII CEPbE3HBIC OIINOKH B M3JIOKECHUN WIIH
MIPUMEHCHUHN TCOPETUICCKUX 3HaHI/II\/’I; HE BCCTAa MOAACPKUBAJI AUCHUIIIMHY, B TOM YHCJIC TTOJTyYasl 3aMCYaHus 110
TEKYIIUM 3aHATHSIM (TIpaKTHUeCKHe, J1abopaTopHble, CEMUHAPCKHE); HE BCET/Ia BHITIOIHSUT TPEOOBAHMYSI, IPEIbSIBISIEMbIE
CTYIEHTY; HECBOCBPEMEHHO CaJI HEOOXOUMBIE Pa3paboTKH (pedeparsl).

- O1eHKa «HEYI0BJIETBOPUTEIbHO» (2 Oaia) CTaBUTCS CTYACHTY, €CJIM He OBUIM BBHITIOTHEHBI BCE 3aaHUS,
OBbUTH HAPYIIEHHS TPYIOBOW AUCHUILIUHBL, IHH 3aHITHHN MIPOMYCKAINCh 03 YBAXKHUTEILHOM MPUYNHBI, K H3YUYEHHIO
JICLUITIMHBL CTYIIEHT OTHOCHJICS O€30TBETCTBEHHO, HE IIPEJCTABIII CBOEBPEMEHHO HEOOXOANMBIE OTYETHBIE
JIOKyMEHTHI.

— OLeHKa «HeyA0BJIeTBOPUTEABbHO» (1 6ayur) — cTaBUTCS CTYIEHTY, €CIIM 3a/laHKe TIPETIoJaBaTelsl BEINOIHEHO
YaCTHYHO, 00Y4aIOIIUiics HE MOXKET BOCIIPOM3BECTH U O0BSICHUTD CO/IEPKAHUE, HE MOXKET MOKa3aTh
MHTEJUICKTYaJbHbIC HABBIKHM PCIICHHUS MOCTABICHHON 3a/1a4H.



