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O0opoTHasi cTopoHa THTYJAbHOTO Jucta PIIJ

I. Pagouas mporpaMma nepecMoTpPeHAa Ha 3aceJaHUHU JAeNapTAMEHTA:
[IpoToKod OT « » 200 1. Ne

HupekTop nenapraMeHTa:

(mommucsk) (N.0. dammms)

1. PaGouasi nporpaMMa nepecMoTpeHa HA 3aceJaHUH JeNapTaMeHTa:

[Iporoxom oT « » 20 1. Ne

HupekTop nenapraMeHTa:

(moxmuce) (1.0. damumnms)



Heab: cdopmupoBarh MpenCTaBIEHHE O METOJAX  HCCIEIOBAHUS
MarHUTHBIX MaTepuanoB, OO0 OCHOBaX MArHUTHBIX SBJICHHA B pa3IMYHBIX
00BEKTax, BKJIOYasi MArHUTHBIE HAHOCTPYKTYPHI.

3apaum:

1. TlpuoGOpetenne cTyaeHTamu ©Oa3oBoro HaOopa 3HaHUII B oOjacTu
WCCIIC/IOBAHNSI MATHUTHBIX MaTEPHAJIOB.

2. ®opMupOBaHUE YMEHHUU PEaTH30BhIBATh TEOPETHUECKUE OCHOBBI METO/IOB
UCCIIEIOBAaHMSI MATHUTHBIX MaTEPUAIOB B HAYYHO-HCCIIEI0BATEIBCKOM TIPOIIECCE.

3. [Ipuobperenne HaBBHIKOB pabOTHI Ha HIKCIIEPUMEHTATIBHOM 000PYI0BaHHH.

4. I[TpuobpeTeHre HaBBIKOB MTPUMEHEHHSI OCHOBHBIX PACYETHBIX, MOJCIBHBIX

M SKCIIEPUMEHTAIBHBIX METO/I0B UCCIIEIOBAaHUS MATHUTHBIX CBOWCTB MaTepHAJIOB
K PEIICHHUIO MMPAKTHYECKUX BOMPOCOB HAHOTEXHOJIOTHH.

B pesymprare WM3y4YeHHs JaHHOW JHUCIUIUIMHBL Y  OOYYaroIIUXCs

dopmupyercst mpodeccuoHaIbHAsT KOMITCTEHITHSL.

HpO(I)CCCI/IOHEUIBHaH KOMIICTCHIIMA  BBIIIYCKHHKOB MW HHIWKATOPBI CC

JOCTHKCHUA:
Tun 3amay Kon n HaumenoBanue
npodeccuoHaNbHON Ko u HaumeHoBaHue MHIUKATOPa JOCTHKEHUS
KOMITETEHIIUU KOMIIETeHIIUU
(pe3ynpTaT OCBOSHHS)
[IK-2.1 npuMeHsaeT METOAbl aHAIH3a
KOHIIENITYaJIbHBIX ¥ TEOPETHUECKUX MOAEIei
MK-2 Cniocoben pelaeMbIX Hay4YHBIX MTPOOJIEM M 331a4
paspabareBaTh U [1K-2.2 BBIOMpaeT METObI HCCIIEIOBAHMS,
Hayuto- aHaJIM3UPOBAThH COOTHOCHT MPOOJIEMY, LIENH, 3aJIa4H, IPEIMET U
. | KOHIEMNTyaJIbHbIE U METO/IbI UCCIieIOBaHus, popMyIHpyeT
MCCIIEIOBATEIbCKUI
TEOPETUUECKUE MOJIEIN pobJeMy Hay4HOTO UCCIIEI0BaHuU,
pelaeMbIX HayqHBIX 00OCHOBBIBAET €T0 aKTYaIbHOCTh U HOBU3HY
mpobieM u 3a1a4 [1IK-2.3 opraHu30BbIBaeT ¥ MPOBOJUT HAyUHBIE
HCClleoBaHMs, 00palaTbIBaeT IOJIy4EHHbIE
pe3yabTATHI
Kon 1 HaumMeHOBaHUE MHANKATOPA HaumeHoBaHue mokaszarens OLeHUBAHUS
JOCTH)KEHHS] KOMIIETEHITUI (pe3ynbTara 0OydeHUs 10 AUCHUILIIMHE)

3HaeT OCHOBHbIE METO/Ibl aHaJIM3a KOHUCIITYAJIbHBIX U
TCOPETUIYCCKUX MO)IGJICI\/’I PEUICHU HAYYHBIX 3aJ1a4

TIK-2.1 mpuMeHsIeT METOABI aHATH3a

Vmeer BLI6I/IpaTI> MCTO/bl aHAJIM3a KOHICIITYAJIbHbIX U
KOHICTITYAJIbHBIX U TCOPETUYCCKUX

TEOPETUUYECKUX MOJIENIEN JUIsl pellIeHUs] KOHKPETHOM 3a1auu

MOI[CJ'ICﬁ peliaCMbIX HAYYHBIX

BrnameeT MeTomaMu aHaIN3a KOHIENTYaIbHBIX U
mpooJieM U 3a1a4

TCOPCTUICCKUX MO,I[GHCﬁ peHuIa€MbIX HAYYHBIX HpO6J’I€M u

3aj1a4
[TK-2.2 BeIOUpaeT MeToab 3HAeT OCHOBHEIE METOIBI TPOBEICHUS HAYTHOTO
HCCIIEOBAaHMs, COOTHOCHUT HCCIIEOBAHUS
pooIIeMy, IENH, 33/1a49H, IPEIMET U YmMeeT GpopmynupoBats mpodiemMy, 000CHOBBIBAThH
METOJIBI MCCIIEOBAHUS, AKTYaJIbHOCTh U HOBU3HY HAYYHOTO HCCIIEJOBAHUS,

3




KO)_I 1 HAMMCHOBAHHUC MHAUKATOpA
JOCTHXKCHUSA KOMIICTCHIIUHN

HaumeHoBaHue mokaszarens OlcHUBaHHS
(pe3ynpraTa 0Oy4IeHHS 110 TUCTIUILIAHE)

(dhopMynupyeT mpodiieMy HaydHOTO
Uccle0BaHus, 00OCHOBBIBAET €r0
aKTYyalbHOCTh U HOBU3HY

TIPUMEHSATH METOJIBI IPHUKIIATHON (DHU3UKH K PEIICHUIO
KOHKPETHOW Hay4YHOU 3aJa4u

Brnageer HaBbikamMu TPO(HECCUOHATBHOTO MBITILICHUS,
HEOOXOIMMBIMH JIJIS a€KBAaTHOTO MCIIOJIL30BAHMS METOIOB
COBpPEMEHHOM (DM3UKH B TEOPETHUECKHUX M TPUKIIATHBIX
3a/1auax, MOHSTUHUHBIM alapaToM

TIK-2.3 opraHu30BBIBaCT U MIPOBOIUT
Hay4YHbIC UCCIICIOBAHUS,
o0pabaThIBaeT MOMyYEHHBIC
pe3yIIbTaThI

3HaeT MCTOAUKY NPOBCACHNA HAYYHOTO UCCIICAOBaHUSA

Ywmeet opranusoBsiBaTh HMP B HaydYHOM KOJUJIEKTHBE,
pactpeieATh U ICIeTUPOBATh BEITIOTHICMYIO pPaboTy

Birameer HaBBIKaMU aHATUTHIECKOW PabOTHI, METOIAMHA 1
TEXHOJIOTUSIMH NPOBEACHUS] HAYYHOTO MCCIIEOBAHUS

1. Tpymno€MKOCTb TUCHMILUIMHBI U BUAOB YUEOHBIX 3aHATHHI MO TUCITUILIMHE

OO6mast TpyA0€MKOCTb AUCIUILUIMHBI COCTaBIAeT 4 3auéTHbIC eauHUIbl 144
aKaJeMHYCCKHX Yaca, B TOM 4YHuclIe 54 akajgeMHUYecKHMX daca, OTBEACHHBIX Ha

KOHTaKTHYI0 paboTy oOydarommxcsi ¢ mpernonaBareieM u 90 akageMHUYECKHX
4acOoB Ha CaMOCTOSITENIbHYIO paboTy oOydarommxcs (B ToM uwucie, 36 vac. Ha

MOJTOTOBKY K K3aMEHY).

(1 3a4CTHaA CAUHHUIIA COOTBCTCTBYCT 36 AKaJCMHNYCCKHUM tIaCElM).

Bunamu yueOHBIX 3aHATUI M pabOThl OOydYaromierocs Mo JAUCIMITINHE

SIBJISIFOTCA:
O6o3HaueHNE Buer yueOHBIX 3aHATHI U paOOTHI 00yJaroIeToCs
Jlek Jlexu
IIp IIpakTuueckue 3aHsTHs
CP CamocTosiTenpHas paboTa 00y4Jaromerocs B Nepruoi TEOPETUIECKOT0 00yIeHUS
KouTpomnn CamocrosTenbHas padoTa 00ydaroIIerocss 1 KOHTakTHas paboTa 00ydaroIIerocs ¢
Hperno/iaBaTesieM B IepHOJl IPOMEKYTOYHON aTTeCTalluu

CrpykTypa AUCUUILIMHBIL:

dopma 00ydeHust — O4YHast

HaumeHoBanue pasnena KosuuecTBo 4acos 1o Dopmel
JUACLUIUIHEI % BHJIaM YYE€OHBIX 3aHATHIA U paOOTHI IIPOMEKYTOUHOM
g 00yJaromerocs aTTecTaluu
[0
“ =
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1 | Pazgen |. Ynpasnenue 2 42 42
HaMarHU4eHHOCTHIO B
MHUKPOCTPYKTYpax € IIOMOILBIO Ox3ameH




MIPOITYCKAHMS TOKOBBIX
HMITYJIbCOB 36
2 | Pasznen Il. Bzaumopeiicteue 2 12 12
J3sutommHCcKkoro-Mopust
HUroro: 54 54 | 36

2. CTPYKTYPA U COJAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

He npenycmoTpeno

3. CTPYKTYPA U COJIEP)KAHUE ITPAKTUYECKOM YACTH
KYPCA U CAMOCTOSTEJbHOM PABOTHI

Paznen |. YnpaBjieHHe HAMATHUYEHHOCTbI) B MHKPOCTPYKTYpax ¢
MOMOIIbIO

IpakTuyeckas padora Nel. IMonyyenue MATrHUTHBIX
reTepoCTPYKTYPHBIX IJICHOK

Metonom MAarHeTPOHHOTO pacnbUICHUS dbopmupyeTtcs cepus

MOJIMKPUCTAIUTMYECKUX 00pa3ioB (3-6 mT) ¢ukcupoBaHHOro cocraBa. OOpasiibl
OTJIMYAIOTCA TMapaMeTPOM OC@XKJICHUSI OJHOTO CJIOSl, HampuMep: TOJIIUHOM,
CKOPOCTBIO WJIHM YIJIOM OCaXJIEHUs, JaBieHHWeM rasza u T.1. HccrnegoBanue
MOJIYYCHHBIX CEPH TIO3BOJIUT BBISBUTH B3aUMOCBS3h MEXKAY IapaMeTpamu
CTPYKTYpPhl M MarHUTHBIMH CBOMCTBAMHU HCCIIEIyEeMOTO COCTaBa, TaKUMHU Kak:
BEeJIMYMHA MAarHATHOTO MOMEHTAa W KOJPIIMTUBHOW CHJIBI, DHEPTHs MarHUTHOU
aHU30TPOITUHU, JOMEHHON CTPYKTYPHI U T.].

Meronom TEPMHUYECKOTO pacibUIeHUS dbopmupyeTcs cepust
AMUTAKCUANBHBIX  00pasnoB (3-5mT) ¢duxkcupoBanHoro coctaBa. OOpasibl
OTIIMYAIOTCS TTApaMETPOM OCAKIEHUSI OJTHOTO clios. MccienmoBanue MoydeHHbIX
CEpHii TTO3BOJUT BBISBUTH B3aUMOCBSI3b MEXIY NapaMeTpaMH CTPYKTYPhI, TAKUMH
KaK: IIIepOXOBAaTOCTh, pa3Mep OCTPOBKOB T.A., M MArHUTHBIMH CBOWCTBaMHU
UCCIIEyeMOTO COCTaBa.

IIpakTHyeckasn padora Ne2. HccaenoBanue MATHUTHBIX
reTepoCcTPYKTYPHBIX IJIeHOK MeToaoM Kepp Mukpockonuu, BUOPAIMOHHBIM
MArHeTOMETPOM U ONTUYECKHM MATHETOMETPOM

Panee monydeHHBIE CepUM SIUTAKCHAIBHBIX U TOJUKPUCTAIUTHYECCKUX
o0pa3IioB HUCCIEAYIOTCS BUOPAIIMOHHBIM MAarHETOMETPOM JJIA  TOJYyYCHUS
WHTETPAJILHON TETIM THCTEPE3nca; ONTHYCCKUM MarHETOMETPOM JJIS TTOTYICHHS

JOKaJIbHBIX TeTenp; Kepp MHKpocKOIOM UIsi  WJUIIOCTpAlUMM  Ipolecca
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nepemMariiurBaHus. Ha OCHOBE 3THX JaHHBIX OLEHUBAIOTCS 3aBUCHUMOCTH
MAarHuTHBIX [ApaMETPOB CHCTEMBI M IIPOLIECC €€ IEepEMarHu4MBaHUsA OT
BApUATUBHOIO MapaMeTpa. AHAIW3 IOJYYCHHBIX 3aBUCUMOCTEH II03BOJISET
CIEJIaTh BBIBOJ O BIMSHUU MCCIEIYyEMOrO IapaMeTpa Ha MarHUTHBIE CBOWCTBA
CUCTEMBI.

IpakTnyeckass padora Ne3. IlosyyeHue MArHUTHBIX HAHOCTPYKTYP
MeTOJaAMH ONTHYECKOM H 3JIEKTPOHHO-JIy4eBOil JTUTOrpaduu

Ha obpasuax ¢opmupyrorcs malioHbl HAHOCTPYKTYP ISl MOCHEAYIOIEH
METAJJIN3alMd METOJIOM MarHeTPOHHOI'O PacHbLICHUs, JUOO AJIs CEIEKTUBHOTO
TPaBJICHUS SMUTAKCUAIBHBIX IUICHOK. /[ moJlydeHMsI CTpyKTyp pazMepom 1o 1
MKM HCHOJb3yeTcsl (oTonauTorpadus, A MoiaydeHus CTpyktyp no 0,1 mMxm —
AJIEKTPOHHO-JIy4YeBass Jmtorpadgus. B 3aBucumMocT OT TeKymed 3amadu
Ja00paTOpUU METOAOM JIUTOrpaduu MOTyT OBITH C(POPMUPOBAHBI CTPYKTYPHI TUIIA
KOHTaKTOB XOJUId, MAacCHBBI 3JIEMEHTOB THUIMA MOJOCKH, AUCK U T.1. KOHTypbI
NOJIYYCHHBIX ~ MHUKPOCTPYKTYp  HEOOXOAMMO  HCCJIENOBAaTb C  MOMOILBIO
ONTHUYECKOT0, CKAHUPYIOILLErO 3JEKTPOHHOIO U aTOMHO-CHJIOBOTO MUKPOCKOIIOB.

IIpakTnueckas padora Ne4. HcciienoBaHme MArHUTOTPACHOPTHBIX
CBOICTB MATHUTHBIX I'e€TEPOCTPYKTYP

Hccnenyercs B3auMOCBS3b MEXKIYy MAarHUTHBIMA U DJIEKTPUYECKUMHU
CBOMCTBAaMHU paHEe TMOJYYEHHbIX MAarHUTHBIX HAHOCTPYKTYp. V3meHnenue
CONMPOTHUBJICHUSI WM IMONEPEYHONM Pa3HOCTH MOTEHLHMAIOB MO3BOJISIET OLIEHUBAThH
Takue S(PQPEeKTbl Kak: MarHUTOCONPOTUBIICHHE, CIUHOBBIA >(Pdext Xoia,
BO3HMKHOBEHME BpalaOIEro MOMEHTA B CIEACTBUE II€PEHOCA CIMHOBOIO
MOMEHTA U T.[.

IIpakTuyeckas padora Nes. Busyanuzauus MoBeAeHUA
HAMATHUYEHHOCTH B MATHHUTHBIX TeTepoCcTpPyKTypax ¢ mnomoumbio Kepp
MHMKPOCKOIHHA

I[Ipu  couetaHum B  TETEPOCTPYKType  Takux  3A(P(DPEeKToB  Kak
NEpPHEeHANKYJIApHAas MarHUTHAasi aHU30TPONHUS U CUJIbHBIM CHHHOBBIA 3((EKT
Xomia, IpH HPOIYCKAHUM YEpe3 CTPYKTYPY IJIEKTPHUYECKOTO TOKAa BO3MOYKHA
reHepanusi 3GEGEKTUBHBIX MArHUTHBIX TOJIEH. OTH TMOJS  MOTYT OBIThH
UCIIOJIB30BAaHbl  JUISl  JIOKAJBHOTO NEPEKIIYEHUs HaMarHu4eHHocTu. s
UCCJIENOBAHMUSL ~ 3TOrO  SIBJIEHWS  IPOBOJAWTCA  BH3yalu3alus  Ipolecca
nepeMarHMurMBanus ¢ nomonisio Kepp mukpockona.

Paznea |l. Bzaumopeiicteue /3ssiomunckoro-Mopust
IIpakTnueckass padora Ne6. H3mepeHue 3Heprum B3aUMOACHCTBUS
J3ssiomnHckoro-Mopus ¢ nomoumbo Kepp-Mmukpockona



IIpr Hanuuum B HCCIEIyeMOM TOHKOM MAarHMTHOM IIJIEHKM HEHYJIEBOTO
B3auMozecTBus J3sutommHcKoro-Mopust TOMEHbl B KOMOMHAIIMK MTPOJI0JIBHOTO U
NEPHEHANKYJIPHOTO MArHUTHBIX MOJEH pPacTyT acuMMeTpudHo. M3mepsi
ACUMMETPUIO pPOCTAa M CKOPOCTEH CMEIIEHUs JOMEHHBIX TIPAHMI, MOYKHO
OTIPEICTUTH SHEPTHIO UHTEPPEHCHOTO B3anuMoiecTBys J[3sutomuHcKoro-Mopus.

IIpakTnyeckas padora Ne7. U3MepeHue nepuogUIHOCTH JAOMPHUHTHOM
JAOMEHHOM CTPYKTYPbI € OMOIIBI0 MATHUTHO-CHJIOBOI'0 MUKPOCKOIIA

C 1DoMOLIPI0 MAarHUTHO-CHJIOBOTO  MHMKPOCKONA MOXHO  HU3MEPHUTH
JaOUpPUHTHBIE  JIOMEHHBIE  CTPYKTypbl B  MarHUTHBIX  CylEppeuieTKax.
[TeproaruHOCTD JIAOMPUHTHOM JTOMEHHON CTPYKTYpPBI ONPEIENSETCA C MOMOIIBIO
CTATUCTUYECKOTO aHaiu3a MNpoQuieldl HAaMarHM4eHHOCTH U C  IIOMOIIBIO
rpaduueckoro ananuza Oypoe. Mcnonb3ys TeopeTudeckiue MOJEIH U 3Has TIEPUO.T
MarHATHOW  CTPYKTYpbl, MOXHO pPacCUMTaTh DHEPIUI0  B3aWMOJCHUCTBUS
J3simommHCcKOro-Mopus B HCCIAEAYEMOU CTPYKTYPE.

3amaHus I CaMOCTOATENbHON PadOThI

Tpebosanus: llepen mnpakTUUYECKMMH paboTaMu OOYyYaroIMMCs HYXHO
BHUMATEJIbHO U3YYUTh METOJNYECKUE PEKOMEHJAIIMH [0 UX BhINOIHEHUIO. [locne
IMPaKTUYECKUX padoT oOydarleMycs HEo0X0auMo 00padoTaTh MOJyYEHHbBIE
pe3ynpTaThl, TOCTPOUTh TpPAPUKUA 3aBUCUMOCTEH HM3MEPSIEMBIX  BEIHYMH,
paccuuTaTh TpeOyeMble BEIWYMHBI U TIOCTPOUTH pPACCUUTAHHBIE TpaduKH,
OOBSICHUTh WX TOBEACHHWE W CleJaTh MPaBWIBHBIE BBIBOABI. Takke CTyICHTaM
HEOOXOJMMO U3YYUTh CAMOCTOSITENIbHO TEOPETUYECKUN MaTepual, HeoOXOAUMBbII
JUTSL BBITIOJTHEHUS PAKTUYECKUX padoT.

CamocrosiTesibHast padora Nel. IHonyuyenue MATHUTHBIX
reTepoCTPYKTYPHBIX IJIEHOK.

B nporecce pocta TOHKUX TUIEHOK CTYACHTHI MOJYy4arOT JU(PpaKIrOHHBIE
M300paKeHUsI TOBEPXHOCTH TJICHOK U IaHHBIE C KBAPIIEBOI'O U3MEPUTEIIS TOJIIIYH.
[To nmudpakiMOHHBIM HU300paKEHUSIM OMPENETUTE CTPYKTYpPY CIOEB B oOpasliax.
[To ocruuISIIUsM UHTEHCUBHOCTH PE(hIIECKCOB U JIAaHHBIM KBaPIIEBOTO U3MEPUTENS
TOJIIIAH OMPEJEIUTEe TMEePEeCUETHBIM KOIPPUIMEHT M CKOPOCTh OCAKICHUS
matepuanioB. [lo nudpakMoHHBIM H300paKEHUSIM TMOBEPXHOCTH IUICHOK B
MpoIecce UX pocTa HEOOXOIUMO OMNPEETUTh 3aBUCUMOCTh MapamMeTpa pelieTKU
OT TOJIIIUHBI OCAKICHHBIX CJIOeB. s HEKOTOpPHIX 00pa3oB MOHAAOOUTCS
00paboTaTh PEHTICHOBCKHUE CIIEKTPHI JJIsl aHAIU3a COCTaBa IMJICHOK.

CamocrositesibHass  pabdora  Ne2.  HcciaenoBaHue  MATHUTHBIX
reTepoCTPYKTYPHBIX ILUIEHOK MeToa0M Kepp Mukpockonuu, BUOPAUMOHHBIM
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MArHeTOMeTPOM M ONTHYECKHM MarHeTOMETPOM.

[TocTpoiiTe meTanm MarHUTHOrO THUCTEpe3uca A o0paslia, U3MEpPEHHBIE B
pa3IMYHBIX a3UMYTaJbHbIX HampasiieHusax oT 0 mo 180° ¢ marom B 10 rpagycos
METOJaMU BHOpaIllMOHHOrO MarHuToMeTpa M marHutoMerpa Keppa. Iloctpoiite
3aBUCHMOCTH  KODPLUMTUBHOW  CHJIBI W HOPMHMPOBAaHHOM  OCTaTOYHOM
HAMarHM4eHHOCTH OT HANpaBJICHUs IMPUIOKEHUS MArHUTHOTrO moiid. CpaBHUTE
MOJIYYEHHbIE 3aBUCUMOCTH C TEOPETUYECKMMU M CIIEJIANTE COOTBETCTBYIOILIWE
BBIBOJIBI O MEXaHU3ME IIepEeMarHM4MBaHus B HccieqyeMon cucreme. CpaBHUTE
JAHHBIE, [TOJIyYEHHBIE PA3IMYHBIMU METOJAMHU.

IIo momy4eHHBIM NETJISIM MAarHUTHOTO THUCTEPE3HCa OIPEACIIUTE II0JE H
DHEPIUI0 MAaTHUTHOM aHU30TPOIIHH.

CamocrosTesibHas padora Ne3. IlosiydyeHHe MATHUTHBIX HAHOCTPYKTYP
MeTOJaAMU ONTHYECKOM U 3JIEKTPOHHO-JIy4eBOil JTUTOrpaduu

[Ipoananu3upyite n300paKeHUsI MUKPOCTPYKTYP, MOITYUYEHHBIE C TOMOUIBIO
pa3IUYHBIX MHKPOCKOMOB. [lo onTrueckum n300pakeHHUsIM OLEHUTE OOIIMIA BUJ
CTPYKTYp, YAAJOCh JIH BBIIOJHUTH 3a/1auy, BE3/I€ JIN COLIEN PE3UCT, HA/IE)KHOCTh
KOHTaKTOB, U T.1I. [10 n300pakeHNsAM CKaHHUPYIOLIErO JIEKTPOHHOIO MUKPOCKOIIA
HEOOXOMMO U3MEPUTh pa3Mepbl CTPYKTYpP, BbLAEpPKAHbI JHU JIOIMYCKH, HACKOJIBKO
poBHBIE Kpasg y o00bekToB. [lo HM300pakeHUsIM aTOMHO-CHUJIOBOTO MHMKPOCKOIA
HEOOXOAMMO ONPENEIUTh TOJIIUHY IMOJYYMBIIUXCA MUKPO M HAHOCTPYKTYp, a
TaK)Xe U3MEPUTH MPOPMIH penbeda MOBEPXHOCTH, OLEHUTh PE3KOCTh NEPEX0Aa OT
TpaBJIEHOW 00JIACTU K COXPAHUBILIECHCS.

CamocrositeibHass padora Ned HccienoBaHue MarHMTOTPACHOPTHBIX
CBOICTB MATHUTHBIX I'e€TEPOCTPYKTYP.

CpaBHHTE NaHHBIE O IEPEMAarHUYMBAHUU MHKPOCTPYKTYp, IMOJIYYEHHBIE C
nomomplo  Kepp-maruutomerpa, BHOpPAallMOHHOTO MAarHUTOMETpa M IMyTeM
u3MepeHust aHoMalbHOro 3@dekra Xoia. OTMEThTE pa3HUIy B MOJIYYEHHBIX
NEeTJISIX MarHUTHOTO THCTepe3uca U OOBSICHUTE €€ B BhIBoJax. Paccuuraiite
3¢ (}EeKT TUraHTCKOr0 MarHUTOCOIIPOTHUBIICHUS B CYNEPPELIETKAX M0 U3MEPEHUIM
CONPOTHBIIEHUS] OT MarHuTHOro mnojs. Paccuumtaiite 3ddexT aHM30TPONHOro
MarHUTOCOIIPOTHUBIICHHST B OJHOCJIOWHBIX IUIeHKax. [lo cmenieHuro mnerens,
MOJIyYEHHBIX C MOMOIIbIO aHOMaNbHOIO 3(ddexra Xomna B MPUCYTCTBUU TOKA,
paccumutaiite >()@PEKTUBHOCTHh TEpelayud CIMHOBOIO MOMEHTa OT TOKa B
COOTBETCTBYIOIIMX 00pa3iiax.

CamocrosiTesibHAs pabdora  NeS Busyanuszauus NOBeeHUSA
HAMATHUYEHHOCTH B MATHUTHBIX TeTepoCcTPyKTypax ¢ mnomombio Kepp
MHMKPOCKOIHH.

OO6OpaboTaiiTe ~ cepur0  TOJYYCHHBIX  M300pakeHUid  XOJUIOBCKUX

MHKPOCTPYKTYP B MPOLECCE NTEPEMArHNUMBaHUsI TOKOM C MMOMOILBIO CIIEIUAIbHON
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nporpaMmsl. IlocTpoliTe METIM TOKOBOIO TMCTEpPE3UCa, IIOJYyYEHHBIE IpHU
pPa3IMYHBIX 3HAYCHUSX I[UJIOCKOCTHBIX MArHUTHBIX TIOJieH, U OOBSCHUTE HX.
PaccuuTaiite 3¢ (heKTUBHOCTH NEPEKITIOYEHUSI HAMAarHUYEHHOCTH 32 CUET Nepeiaun
CIIMHOBOT'O MOMEHTA OT TOKa B (heppOMarHUTHBIE CIIOH.

CamocrositenbHass padora Ne6 M3Mepenue 3Hepruu B3auMMOAelCTBUSA
J3somnHckoro-Mopus ¢ nomoubio Kepp-Mukpockona.

ITocTpoiiTe KpUBBIE 3aBUCUMOCTH CKOPOCTH JABWIKEHHS JIEBOM WM IIPABOU
JOMEHHBIX TPaHHUIl OT BEJIWYMHBI MPOJOJIBHOTO MarHuTHOro noiist. [Ipomssenure
(UTUHT TOJYYEHHBIX 3aBUCUMOCTEH C TMOMOINIBIO CIEUUAIbHON MPOTpaMMBI.
Onpenenurte MHUHMMaJIbHYIO JHCIEPCHUIO IMOCIE pacyeTta Kak MHUHUMYyM 20
uteparuid. Onpenenure 1ojle B3auMOACHCTBUS  J[3siommHCKOTO-Mopust  u
CpPaBHHUTE €ro C TOJeM, MPH KOTOPOM HaOII0NaeTcs MHUHHMAJIbHOE 3HAYCHUE
CKOpPOCTH Ha KpHUBBIX. OOBSICHUTE, MOYEMY OHHM COBHANAIOT WIH OTIMYAOTCS.
Paccunraiite aCMMMETPUYHOCTH KpPHBBIX, HCIOIb3YS ONPEACICHHOE TIIOJIE
B3aumozencTeua J3samommnackoro-Mopus. [Ipoananusupyiite pe3yabrar.

CamocrostesibHass  paGora Ne7  U3MepeHue  NepHOIMYHOCTH
JAOMPUHTHON JOMEHHOH CTPYKTYpPbl € IOMOIIBI) MAaTrHMTHO-CHJIOBOIO
MHKPOCKOIIA.

NsmepbTe 20-30 npodunen M3MCHEHUS HAMarHM4Y€HHOCTH,
OpPUEHTUPOBAHHBIX NEPHEHAUKYISAPHO JMHUM JIOMEHHBIX TIpaHul. IM3Mmepbre
pa3Mep OOMEHOB M NEPUOJWYHOCTH C TOMOIIBI YCPEIHEHHs IOJyYEHHBIX
naHHbeiX. Ounenure ommOKy. IIpoBenure @ypbe mnpeoOpa3oBaHHE MarHUTHON
CTPYKTYpPBl U OIpEAeTIUTe €€ MEepUOJUYHOCTh Mo u300paxeHuto Pypre-oOpasza
MarHuTHOM CTpykTypbl. CpaBHUTE JaHHBIC, IIOJYYEHHBIE JBYMS pPa3HbIMHU
cnocobamu. PaccuuTtaiite sHepruto B3aumonaeucTBus J[3sommHckoro-Mopus,
UCIOJIB3YIO CIIEUAbHYIO MPOrpaMMy M 3Hasi MarHUTHbIE HapaMeTpbl oOpasua.
[loBTOpUTE BCE MYHKTHI JUIsi JBYX Jpyrux oOpasuoB. IIpoananusupyiite
ITOJTyYEHHBIE PE3YJIBTATHI U CAEIANTE BBIBOJBI.

Ilnan-rpaduk BbINOJHEHUS CAMOCTOSATEIbHON Pad0ThI MO0 TUCHUILIHHE

Ne | laTa/cpoku Bup camocrositenbHoit | Ilpumepubie | @opma KOHTPOJIsA
/11 | BBINOJIHEHHUSA padoThI HOPMbI
BpeMeHHU Ha
BBINIOJIHEHH e
1 Pabora ¢ ocHOBHOM 1 [1P-6 IlpakTudeckas
B TEUECHHE JIOTIOTHUTEIbHOU 54 yac. pabota
ceMecTpa JUTEPaTypOU, NHTEPHET-
VCTOYHUKAMH.
IToaroroBka k
PAaKTUYECKUM paboTaM.
2 B Teuenue ITonroroBka k sk3ameHy | 36 yac. DK3aMeH
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cemecTpa

UTOI'O 90 uacos

4. YYEBHO-METOANYECKOE OBECIIEYHEHUME
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIIUXCH

PeKOMeHIlaIII/Il/I Mo CAaMOCTOSITEIbHOM paGOTe CTYACHTOB
CamocrosTenbHas pa60Ta CTYACHTOB SBJIICTCA HEOTHEMJIEMOM 4YacCThIO

00pa30BaTeNBFHOTO MpOIeccCa W pacCMaTPUBAETCA KaK OpraHu3alroHHas Qopma
oOyuenusi. CaMocTosTeNIbHAsT pabdoTa MO AUCIUIUIMHE OCYIIECTBISAECTCS B BHUJC
BHEAYIUTOPHBIX (HOPM MO3HABATEIHHOMN IEATEIHLHOCTH.

Camocmosmenvras paboma éxnouaem 6 ceds1 IOJTOTOBKY K MPAKTUIECKUM
pabotam, paboTy C TUTEPaATYpOIl.

Paboma ¢ numepamypoii.

PekoMeHayeTcss HCIONB30BaTh pPA3IMYHBIE BO3MOXKHOCTU pabOThl C
auTeparypoit: ¢oHapl HayuyHou Oubauoteku JABDY (http://www.dvfu.ru/library/)
U JIPYTHX BEAYIIMX BY30B CTpPaHbl, a TaKXKe MOCTYMHBIX IS HCIOJIb30BAHUS
HAy4YHO-OMOJIMOTEYHBIX CHCTEM.

B  npouecce  BBIIOJHEHHS  CaMOCTOATENbHOM  pabOThl, B  TOM
YuCclie MPHU MOATOTOBKE K MPAKTUUYECKUM 3aHATUAM PEKOMEHIyeTcsi paboTarh cO
CJIEYIOIMMHU BUJAMH U31aHUM:

a) Hayunesle w3ganus, TpeqHA3HAYCHHBIE Ui HAyYHOW pabOTBl W
coJieprKallie TEOPETUUECKUE, IKCIIEPUMEHTAIbHbBIE CBEACHHS 00 UCCIIEJOBAHMSIX.
Onu MoryTt nmy0OJuMKoBaThCsl B popMe: MOHOrpaduil, HAYUHBIX CTaTei B *KypHajaax
VI B HAYYHBIX COOpPHHKAX;

0) YuebOnas nurepaTypa mojapasiesnsercs Ha:

- yueOHble u3naHusd (Y4eOHHKH, y4eOHbIe MOCOOMs, TEKCThl JIEKIHil), B
KOTOPBIX COJIEPIKUTCS HanboJiee MOJHOE CUCTEMHOE U3JI0KEHUE AUCIUILTUHBI UITH
KaKoro-TO ee pa3iena;

- CIIPAaBOYHUKH, CIIOBAPH U YHIMKIONEANH — U3AHHsI, COACPIKAIIUE KPATKHE
CBEJCHMS HAyYHOTO WM TNPUKIAAHOTO XapakTepa, HE NpeJHa3HAYCHHbIE IS
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CIUIOIIHOTO uTeHus. X 1eiap — BO3BMOKHOCTB OBICTPOTO MOTYUYEHHUS CaMbIX OOIINUX
IIPEACTABICHAN O IIPEAMETE.

Iloozomoeka k npakmuyecKkum padomam

[lepen mpakTuueckoir pabOTOM CTYIEHT JOHKEH CaMOCTOSITEIbHO M3YYUTh
METOJMYCCKHE YKa3aHUs 10 €€ BBITIOJHEHUI0, O3HAKOMUTHCS C COJEpPKaHHUEM
paboThl, MPOUYNTATh HEOOXOMUMYIO YYEOHYIO JHUTEpaTypy IS TOHUMaHUS
¢u3nYECKUX MPOIIECCOB, M3yUYaeMbIX B MpakTudeckoil padbore. Ilocie ycnemnoro
BBITIOJIHCHUST ~ MPAKTHUECKOW  paboOThl  CTYACHT  CaMOCTOSTEIBHO  IMHIIET
o0pabaTbIBaeT MOJIyYCHHBIC JAHHBIC U MUILIET OTYET. B METOIMYECKUX yKa3aHUAX
M0 BBINOJIHEHUIO TMPAKTUYECKUX paldoT Tocie Kaxaol padoThl CIEIYIOT
KOHTpPOJIbHBIE BOMpockl. Ha HUX HE0OX0MMO MOArOTOBUTH OTBETHI. Kpome Toro,
HEOOXO0JIMMO HMETh 0a3oBble 3HaHMS N0 wu3ydyaeMod Teme. Cmada oTdera
MIPOBOJIUTCS BO BPEMSI TPAKTUICCKUX 3aHITHH.

Cmpykmypa omuema no npakmuueckou pabome

OT4eTsl TO TPAKTHYCCKUM pPabOoTaM TMPEACTABISIOTCS B DJICKTPOHHOM
dbopMe, OArOTOBJICHHBIE KaK TEKCTOBBIC IOKYMEHTHI B pefakTope MSWord.

OtyeT no paboTe OKEH ObITh 0000IIAIOIINM TOKYMEHTOM, BKJIIOYAaTh BCIO
MH(OPMAITUIO MO BBHIMOJHEHUIO 33JJaHUM, B TOM YHCIIE, IOCTPOCHHBIE JTUATPaMMBbI,
TaOJUIIBI, TPUIIOKEHUSI, CIUCOK JHUTEpaTypbl M (MJIM) pacyeThl, COMPOBOXKIAs
HEOOXOMMBIMH TIOSICHCHUSIMU M WILTIOCTPALUSIME B BHJIC CXEM, IKPaHHBIX (hopm
(«CKpUHIIOTOBY) U T. 1.

CTpyKTYypHO OTYET MO MPAKTUYECKOW padoTe, KaK TEKCTOBBIA JOKYMEHT,
KOMITJIEKTYETCS IO CIIEYIONICH cXxeme:

o TumynvHblil 1ucm — obs3amenvHasi KOMIIOHEHTa OTYETa, TIepBasi CTPAHUIIA
OTYeTa, MO MPUHATON 1Jisi 1abopaTOpHBIX PaboT dhopme (TUTYJIBHBIN JUCT OTYETa
JOJDKEH pa3MenaThesl B 001meM (aiisie, Tie MpeACTaBIeH TEKCT OTUYETA);

o Ucxoouvie oanHvle K 8bINOIHEHUIO 3a0anull — 00s13aTeIbHAsi KOMIIOHEHTA
OTYeTa, C HOBOM CTPAaHMIIbI, COJIEPKAT YKa3aHUE BApPUAHTA, TEMBI U T.J.);

e OcHosHasi wacmb — MaTepHallbl BBIIIOJIHEHUS 3a/laHuii, pa30uBaeTcs IO
pyOpuKaM, COOTBETCTBYIOLIUX 3aJlaHUSIM paOOThl, C HEPAPXUUECKOU CTPYKTYpPOM:
paszesbl — oApa3aesbl — IYHKThI — MOAIYHKTHI U T. 1.

PexomeHnmyeTcss B OCHOBHOW YacTH OTYETa 3arojloBKU pyOpuk (moapyOpuk)
naBaTh UCX0Asd U3  (GOPMYJIMPOBOK 3aJaHuii, B (¢GopMe OTIIarojbHbIX
CYILECTBUTEIIbHBIX;
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® Bbi6oobl — 00s3aTenbHAasi KOMIIOHEHTa OTYETa, COACPKHUT 0000IIarolne
BBIBOZIbI TI0 paboTe (Kakhe 3a/aud PEeLIeHbI, OIleHKa Pe3yJIbTaToOB, YTO OCBOCHO
MIPU BBITIOJTHEHUHU PaOOTHI);

e Cnucok numepamypsi — 00s13aTelbHAas KOMIIOHEHTa OTYETa, C HOBOM
CTPAaHHILIBI, COJAEPKUT CIHUCOK MCTOYHUKOB, MCIIOJIB30BAHHBIX NPH BBITOJIHEHUH
paboThl, BKJIIOYAas DSJEKTPOHHBIE HWCTOYHHUKM (CIIHCOK HYMEPOBAHHBIA, B
COOTBETCTBHH C MPABUIIAMHU ONMCaHUsl Onbamorpadun);

e [Ipunoscenus — HeoOs13aTeNbHAsI KOMIIOHEHTA OTYETA, C HOBOM CTPaHUIIbL,
COJIEP>KUT JIONOJIHUTEIbHBIE MaTepralbl K OCHOBHOM YacTHU OTYETA.

Ogopmnenue omuema no npakmuyeckou pabome

HeoOxoaumo 0O0paTUTh BHUMaHHME Ha CIEIYIOIINUE aCEKThl B 0()OpMIICHUH
OTYETOB padoT:

e Halop TEKCTa;

® CTPYKTypHUpOBaHHE PabOTH;

e oopMmIIEHHE 3arojIOBKOB BCE€X BHIOB (pyOpUK-TIOAPYOPUK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHHI );

e 0o(dopMIICHHE NTEPEUHCICHUN (CTUCKOB C HyMEpPALMEN I MapKUPOBKOM );

e odopmieHue TabuII;

e odopmiieHHe WUTIOCTpanuii (rpaduku, pucyHkd, (ororpaduu, CXEMbl,
«CKPHUHILOTHD?);

e Habop 1 opopMIIEeHNE MATEMATUUYECKUX BbIpakeHUi (hopmyn);

e 0ohopMIIEHHE CIUCKOB JIUTEpATyphbl (OMOMMOrpaduuecKux OMHCaHUI) U
CCBIJIOK Ha UCTOYHUKH, ITATHPOBAHHS.

Habop mexcma

HaGop Tekcra ocymiecTBisieTcs Ha KOMIIBIOTEpPE, B COOTBETCTBUHU CO
CIICAYIOIIUMHU TPEOOBAHUSIMMU:

e [IcYaTh — HA OJHOM CTOPOHE JHcTa Oeioi Oymarm dopmara A4 (pazmep
210 nHa 297 Mmm.);

® HMHTEPBAJ MEXCTPOUHBIN — TOJYTOPHBIN;

o mpudt — TimesNewRoman;

e pasmep mpudra - 14 nOT., B TOM YKCIE B 3arojoBKax (B TaOIuIax
nomyckaercs 10-12 mt.);

® BEHIPABHMBAHHE TEKCTA — IO IITUPUHEY;

® TI0JIs CTPaHMUIIBI -1eBoe — 25-30 mM., ipaBoe — 10 MM., BepXHee U HIDKHEE
—20 Mmm.;
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e HyMeparys CTPaHHI] — B TPAaBOM HUKHEM YTy CTPAHHUIIBI (11 CTPAHUIL C
KHIDKHOW OpHEHTAIMeH), CKBO3HAs, OT THUTYJBHOTO JHCTa JO TOCIeIHEeH
CTpaHUIIbI, apabCcKkuMu IUdpaMu (TIEPBOM CTPAHUIIEH CUMTACTCS TUTYJIbHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCA, HA CIEAYIONICH CTPAHHUIIEe MPOCTABIsIETCS Iudpa
2» U T. 1.).

® PESKHUM aBTOMATHYECKOTO TEPEHOCA CJIOB, 32 UCKIIOUCHUEM THUTYJIHLHOTO
JUCTa W 3arojOBKOB BCEX YPOBHEH (MEpPeHOC CJOB s OTHeTbHOro ab3ara
omoxupyetcs cpeactBamu MSWord ¢ momortsio koManasl «@opmaty — ad3all npu
BBIOOPE OTIIMH «3alPETHTh aBTOMATHUECKHIA TIEPEHOC CIIOBY).

Ecnu pucyHok wim Tabnuia pa3MenieHsl Ha aucte popmata 6ombie A4, ux
CJIEMyeT YYHTHIBaTh, KaK OAHY CTpaHuIly. HoMmep CTpaHWIIBI B ATHUX CiIydasx
JOTYCKAaeTCs HE MPOCTABJIATh.

Cnucok nTuTepaTyphl U BCE NPUIOH#CEHUs BKIIFOYAIOTCS B OOIIYIO0 B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PaOOTHI.

Pexomenoayuu no ogpopmnenuro epaguueckozo mamepuana,
NOTYYEHHO20 C IKPAHOB 8 UOE « CKDUHULOTNOB)

I'paduueckne kommm 5KpaHa («CKPUHLIOTHI»), OTpa)arolmue rpaduki,
JUarpaMMbl MOJIENIEH, CXeMbl, 3KpaHHble (OPMBI U T. . JIOJDKHBI OTBEYaTh
TpeOOBaHUSM BHU3YaJIbHOW HAIVIAJHOCTU TMPEACTABICHUS WJUIIOCTPATUBHOTO
MaTepuana, Kak MO0 pa3MmepaM TIpaduyecKux OOBEKTOB, TaK M pa3pellarolei
CHIOCOOHOCTH OTOOpa)KEHUSI TEKCTOB, LIBETOBOMY O(OPMIICHHUIO U APYTUM Ba’KHBIM
I10JIB30BATEILCKUM [TapaMeTpam.

Pekomennyercsi B cpefie IpOrpaMMHOTO MPUIIOKEHHS] HACTPOUTDH «IKPaH»
Ha mapameTpbl MaclITaOMPOBAaHUSA U PA3MEIICHUS] CHUMAEMBIX ISl WILTIOCTpAluU
00bekTOB. [Ipn 3TOM HEOOXOIMMO yOPATh «JIMITHUEY» OKHA, KOMAH/IbI, BBIJCICHHUS
OOBEKTOB U T. II.

B mnepeHeceHHBIX B OTYET «CKPUHUIOTAX» PEKOMEHIYETCS «CpPe3aThy»
HEHY)KHble 00JacTu, TMyTeM pPEJAaKTUPOBAHUA  «M300paKeHUN», a Tpu
HEOOXOJMMOCTH OTMAcUITAOMPOBATh WX JUISl 3aMIOJHEHUS] CTPAHUIbl OTUETa «IIO
HIUPUHEY.

«CKpUHIIOTBI» B OT4YeTe OQOPMIIAIOTCS KAaK PUCYHKH, C 3arojJOBKaMH,
MOMEIIAEMbIMU HUKE OOJIACTH PUCYHKOB, @ B TEKCTE JOJIKHBI OBITh CCHUIKM Ha
yKa3aHHbIE PUCYHKHU.

5. KOHTPOJIb TOCTUXKEHUWS IIEJIEM KYPCA

Ne Kounrposnpyemsie Koawbl u 3Tansi OueHovHbIe cpeacTBa
n/n pasjaeibl / TeMbl ¢opMHPOBAHUSA | Texkymmmii KOHTPOJIb | MPOMEKYTOYH
AUCHHUIIMHBI KOMIIeTeHIHIt as aTTecTalus
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Pasnen 1 T1IK-2 3HAET [IpakTrueckas DK3aMeH
pabota 1 (ITP-6)
[IpakTrueckas
yMeeT pabota 2 (ITP-6)
[IpakTrueckas
pabora 3 (ITP-6)
nageer | IIpakTuueckas
pabota 4 (ITP-6)

[IpakTrueckas
pabota 5 (ITP-6)
Pasznen 2 TIK-2 3HAEeT [IpakTrueckas DK3aMeH
pabota 6 (ITP-6)
yMeeT
[IpakTuueckas

BAAACCT | haGora 7 (ITP-6)

Tumnosbie KOHTPOJIbHBIE 3aJlaHus, METOJUYECKUE MaTepualbl,
OTIPEJISIISIIONTNE MPOIEAYPHl OICHUBAHUSA 3HAHWM, YMEHUW W HABBIKOB M (WJIM)
OMbITa AECATEIBbHOCTH, a TAKXKE KAYECTBEHHBIE KPUTEPUHU OLCHUBAHUS, KOTOPbHIC
OMUCHIBAIOT YPOBEHb CHOPMUPOBAHHOCTH KOMIIETECHIINM, MPE/ICTABICHBI B pa3ielie

DOC.

6.CIIMCOK YUEBHOM JIUTEPATYPbI U UHOOPMAILIMOHHO-
METOAUYECKOE OBECIHHEYEHUE JUCHHUIIJIMHBI
OcHoBHas JuTEparypa
1. bopucenko, B. E. Cnuntponuka : yuyebHoe nocodue / bopucenko B.E.,

Hanumrok A.JI., Murac JI.b.. — Mocksa : JIaboparopus 3uanuii, 2017. — 230 c.
— ISBN 978-5-00101-538-3. — TekcT : »3JIEKTpOHHBIM // DIEKTPOHHO-
OubIMoTEeUHasI cucrema IPR BOOKS ; [caiit]. — URL:
http://www.iprbookshop.ru/88493.html

2. Bonkos, H. B. ®usuka maruutHeix siBieHuil. eppomarnerusm: YueOHoe
nocoobue / H. B. BonkoB. — Kpacnosipck: uzn-so COY, 2015. — 125 c.
https://search.rsl.ru/ru/record/01008028682

3. Kypc o6mieit ¢usuku : yueOHOe mocoOue Jyisi BYy30B MO TEXHUUYECKUM
HaMnpaBJICHUSAM M crenuaibHocTsM B 4 T. : T. 3 . KBanTOoBass onTuka. ATOMHas

buzuka. Ousnka TBepA0ro Tenma. dusnka aTOMHOTO s/Ipa U AJIEMEHTAPHBIX YaCTHII
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http://www.iprbookshop.ru/88493.html
https://search.rsl.ru/ru/record/01008028682

/ U. B. CaBenbes ; nox obm.pen. B. U. CasenseBa.Mocksa :KunoPyc, 2012. 9K Hb
JIB®Y: http://lib.dvfu.ru:8080/lib/item?id=chamo:684653&theme=FEFU

4, KpantoBass ¢usnka u HaHoTexHosorun / B. Heomun. Mocka
:Texnocdepa, 2013. oK Hb JIBDY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:813057 &theme=FEFU

5. Teopernueckas ¢uszuka : ydeOHOe Tmocobue 1  (PU3HUECKUX
cnenuanbHocTel yHuBepcuTeToB : [B 10 T.] T. 2 . Teopus nons / JI. 1. Jlannay, E.
M. JIudmun ; nox pen. JI. I1. Ilutaesckoro. Mocksa :®duszmarnur, 2012. 9K Hb
JB®Y: http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU

6. ®u3nKa KOHACHCUPOBAHHOTO COCTOSIHHS : ydeOHOE MocoOme I BY30B
M0 TEXHUYECKUM HAMpaBIICHUSIM MOATOTOBKHU M crienmaibHocTsIM / FO. A. baiikos,
B. M. Ky3nenoB. Mocksa : BUHOM. JlabopaTtopus 3Hanuii, 2011. 9K Hb JIBOV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668131&theme=FEFU

JlonoJiHMTE IbHAA JTUTEpPaTypa
1. Bopotbiniies, B. M. ba3oBble TE€XHOJIOTMM MUKPO- U HAHODJIEKTPOHUKHU:
yuebHoe rmocobue / Boporeianes B.M. Ckynos B./I. - M.: [Ipocnekt, 2018. — 520
c. http://biblioclub.ru/index.php?page=book&id=469679

2. Pemnens, A. A. Martepuaibl U METO/Ibl HAHOTEXHOJIOTHHN [DJIEKTPOHHBIN
pecypc]: yudebHoe mocobue / Pemmenr A.A., BaneeBa A.A.— DiexTpoH.
TEKCTOBbIE JaHHBIE. — ExarepuHOypr: Ypanbckuil ¢eaepanbHblii YHUBEPCUTET,

9BC ACB, 2015. — 136 c. http://www.iprbookshop.ru/68346.html

3. ®uzuka MOBEPXHOCTH. TeopeTHUecCKrne MOJEIH U DKCIEePUMEHTATbHBIC
meroasl / M. B. MamonoBa, B. B. Ilpynuukos, 1. A. IlpynnukoBa. MockBa
:dU3MaTiInT, 2011. oK Hb JIBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:663084 &theme=FEFU

4. DnexTpomaruetu3sm. MeToapl pelieHus 3a1ad : yaeonoe nocobue / B. B.
[Toxposckuii. MockBa : BUHOM. Jlabopatopus 3nanmii, 2011. 3K Hb JIBOV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668072&theme=FEFU
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http://lib.dvfu.ru:8080/lib/item?id=chamo:684653&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:813057&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668131&theme=FEFU
http://biblioclub.ru/index.php?page=book&id=469679
http://www.iprbookshop.ru/68346.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:663084&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668072&theme=FEFU

HNHuTepHeT-pecypcsl

1. 1. Hanworexnomoruu B Poccuu http://www.nanonewsnet.ru

2. Poccuiickuii 31eKTpOHHBIN HaHOXYpHAaI http://www.nanorf.ru

3. Ilpoekt o coBpemenHoi ¢ynnamentanbHoi Hayke «[loctHaykay

http://postnauka.ru

4. HaHOTEXHOJIOTHYECKOE 06HleCTBO «HaHOMeTp»

http://www.nanometer.ru

IlepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
U MIPOrpaMMHOI0 odecreyeHust
[Ipu ocymecTBieHnn 00pa3oBaTEIBHOrO IIpoliecca MO AUCIUIUIMHE

HCIIOJIB3YCTCA 061]166 IIporpaMmMHOC obOecrieycHme KOMIIBIOTCPHBIX y‘-I€6HI>IX

kiaccoB (Windows XP, Microsoft Office u ap.).

7.METOAUYECKUE YKA3AHMS 1O OCBOEHUIO
JTUCHMIIAHBI

CryneHT B Tmporecce OOydYeHMsS JIOMKEH HE TOJIBKO OCBOMTH YUEOHYIO
nporpaMmy, HO W TIPHOOPECTH HAaBBIKM CaMOCTOSTEIbHOW paboThl. CTyIaeHT
JIOJDKEH YMETh TUTAHUPOBATh W BBITIOIHATH CBOIO PaboTYy.

[Ipu opranmsamum y4eOHOW JEATEILHOCTH HA 3aHATHSAX  IIHPOKO
UCITOJIB3YIOTCSl KaK TPAIUIIMOHHBIC, TAK U COBPEMEHHBIC 3JICKTPOHHBIC HOCHUTEITH
nHpopMaruu, a TaKke BO3MOXKHOCTH MH(POPMAITMOHHBIX U KOMMYHHKAITMOHHBIX
00pa3zoBaTEIbHbBIX TEXHOJOTHM.

[IpakTHdecKkue 3aHATHS IPOBOJATCS B yUeOHOM rpymrie.

Co cTOpoHBI TIpemoAaBaTelid  CTYJICHTaM  OKa3bIBaeTCs IIOMOIIL B
(GbOpMHpPOBaHWM HABHIKOB pPAa0OTBI C JIUTEPaTypOM, aHajaW3a JHMTEPATypPHBIX
HMCTOYHHUKOB.

Crnenyer y4uThIBaTh, YTO OCHOBHOW 00BEM HMH(OPMAIUH CTYACHT IOJIKEH
YCBOUTh B XOJIE CHUCTEMAaTHYECKOM CaMOCTOATENIHHON pPabOThl ¢ MaTepualiaMH,

pPasMCIICHHBIMHU KaK Ha 3JICKTPOHHBIX, TAK M HAa TPAAUIIUMOHHBIX HOCHUTCILAIX.
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http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://postnauka.ru/
http://www.nanometer.ru/

Jlst yrmyOGneHHOTo u3ydeHusl MaTepualia Kypca JUCIUIUIMHBI PEKOMEH Ty eTCsI
MCII0JIb30BaTh OCHOBHYIO U JIOMIOJIHUTEIBHYIO TUTEPATYpPY.

JluteparypHble UCTOYHUKH JOCTYIMHBI 0Oy4aeMbiM B Hay4yHOU OMOJIMOTEKE
(Hb) AB®Y, a Takxe B 35eKTpoHHBIX OuOmmnoreunbix cuctemax (ObC), c
JIOCTYTIOM 1o TUIIEPCCHIIKAM — OBbC U3JaTeJILCTBA "Jlaup"
(http://e.lanbook.com/), OBC Znanium.com HUILT "MHOPA-M"
(http://znanium.com/), 9BC IPRbooks (http://iprbookshop.ru/) u apyrue DbC,
ucnojs3zyembie B JIBOVY https://www.dvfu.ru/library/electronic-resources/

dopMamMu  TEKYIIETO KOHTPOJISI PE3YyIAbTAaTOB pabOThl CTYJAEHTOB IO
JTUCLUIUIMHE SIBJISAIOTCS JOKJIAJ, TPAKTUUECKOE 3a/JaHHeE.

WToroBbiit KOHTPOJIb MO TUCIMIUIMHE OCYIIECTBIISIETCS B (opMe HK3aMEHa B
KOHIIE 2 ceMecTpa.

OpraHuzaius AesTeIbHOCTU CTYICHTA.

Ilpakmuueckoe 3anamue. llepen BBIOJHEHUEM IMPAKTUYECKUX 3aJaHUN
CTYIEHTHI JIOJDKHBI O3HAKOMHUTBCA C TEOPETHUYCCKUM MATEPHAIOM TI0 TEeMe
3aHsaTHsA. Ecnu mpu M3ydeHHH TEOpPEeTHMYECKOro MaTepuaia BO3HUKIU BOIPOCHI,
3a/1aTh BOIPOC MPENOIaBaTENIO.

[Tocne BBIMOTHEHUST KaXKOTO dTana 3ajaHusi, HEOOXOIUMO CJeNIaTh aHaJn3
MOJIYYCHHBIX PE3yNbTaTOB. ECiu pe3ynbTaT yIOBIETBOPSIET BCEM TpeOOBaHUSAM,
yKa3aHHbIM B 3aJlaHUM, TIEPEUTH K CleayIolleMy 3Tanmy. B mpoTuBHOM ciyudae,
€CIM  pe3yibTaT HE YJAOBIETBOPSET TpPeOOBAaHUSM 3a/laHus, TPUBOJAUT K
HEKOPPEKTHBIM BBIBOJAM W/WJIM OTBETaM, HEOOXOAWMO TMpOaHATU3UPOBAThH
IPUYMHBI, TpUBEAIIME K omnOkaM. Pabora Hajx ommOKamu SIBI€TCS OOHUM M3
YCIIOBU TIpollecca COBEPIICHCTBOBAHMS 3HAHWUW M HABBIKOB a, CIIEJOBATENBHO,
yCrnenrHon yueObl U paboThl.

Camocmosmenvruass paboma. BbIONIHEHWE CaMOCTOATEIBLHOW pPabOTHI
CTyJI€HTaMHi HEOOXOIUMO JIJIsl YCIICITHOTO 3aKPEIJICHUSI H3yUYeHHOTO MaTepraia u

HAaBBIKOB MOJCINPOBAHUA, HpI/IO6p€T€HHBIX Ha MPAKTUYCCKUX 3aHATHAX.
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8. MATEPHAJTBHO-TEXHUYECKOE OBECITEYEHUE
JUCHUILIAHBI

Jlist mpoBenieHusl UCCeOBaHUi, CBS3aHHBIX C BBIMOJHEHUEM 3aJaHHs TI0
JTUCITUTIIMHE, a TaKKe JUIsl OpPTaHMU3aIliU CaMOCTOSATEIHLHON paboThl CTy/IEHTaM
JOCTYIHO JIabopaTOpHOE OOOpYNOBaHWE U CHEIHMATU3UPOBAHHBIE KaOWHETHI,
COOTBETCTBYIOIIME JACHCTBYIOIINUM CAaHUTApPHBIM M MPOTHUBOMOXKAPHBIM HOpMam, a
TaK)ke TPeOOBaHUSAM TEXHUKU 0€30MaCHOCTH MPU MPOBEJACHUU YUEOHBIX U HAyYHO-
MPOU3BOICTBEHHBIX PaOOT.

MaTepnaﬂbno-Texnnqeckoe U NMporpaMmmMHoe o0ecrneyeHue JAUCHUIIJINHBI

HaumMeHoBaHMe crieliManbHBIX
MOMEILIEHUH U TIOMEICHUN JJIs1
CaMOCTOSATENIFHON pabOTHI

OCHaIIEHHOCTh CIICMAIbHBIX
MOMEIIEHUH U TIOMEICHUM 11
CaMOCTOSTENIbHOI paboThHI

[epeyeHb TUIEH3UOHHOTO
MIPOrPaMMHOTO 00ECTIEUeHUSI.
PexBU3UTHI TOATBEPKAAIOLIETO
JIOKYMEHTa

690922, ITpumopckuii kpaif, T.
Buagusoctok, octpos Pycckui,
nostyoctpoB CanepHslid, HOCEIOK
Asxkc, 10, kopnyc L, ayn. L 502.
VYueOHast ayquTOpHs IS
IIPOBEACHUS 3aHATUHN JIEKIUOHHOTO
THUIA, TPYIMIOBBIX U
HMHAWBHYaJbHBIX KOHCYIbTALUM,
TEKYILEro KOHTPOJIS 1
MIPOMEXKYTOYHOM aTTecTalnu

IlomeeHue yKOMIIIIEKTOBAHO
CHeUaIN3UPOBAHHON YueOHOM
Mebenpio (mocamounsix MecT — 30)
O6opynoBanue:

KK-nanens 47", Full HD, LG
M4716 CCBA — 1 mr.

[Jocka aynuropHas.

Microsoft Office - nuuensus
Standard Enrollment Ne
62820593.

CyOmuIeH3HOHHOE COTJIANIeHIE
Blackboard Ne 2906/1

o1 29.06.2012.

690922, ITpumopckuii kpaii,
r.BnanuBocTok, octpos Pycckuii,
nosyocTpoB CamnepHsbIi, OCEeT0K
Asike, 10, xopm. A (JIur. IT), Dtax
10, ka0.A1017.

Aynauropus JUisl CaMOCTOSITENbHON
paboTHI

O6opynoBaHue:

Momno610k Lenovo C360G-
i34164G500UDK — 15 mur.

W HTErpupOoBaHHbIi CEHCOPHBIM
mucteit Polymedia FlipBox - 1
IIT.

Konup-npunrep-1seTHoOi ckaHep B
e-mail ¢ 4 moTkamu Xerox
WorkCentre 5330 (WC5330C — 1
IIT.)

IBM SPSS Statistics Premium
Campus Edition. ITocraiuk 3A0
IIporaocruyeckue peleHus.
JoroBop DA-442-15 ot 18.01.2016
r., 10T 5. Cpok neHcTBUs AOrOBOpa
¢ 30.06.2016 r. JIuneHsus -
OeccpodHo.

SolidWorks Campus 500.
[ocrasmuk Conua Bopke P.
Horoop 15-04-101 ot 23.12.2015
r. Cpok eicTBUS I0TOBOPA C

15.03.2016 r. JIunensus -
GeccpoyHo.

ACKOH Kowmmnac 3D v17.
ITocraBmuk HaBu-kom. /forosop

15-03-53 o1 20.12.2015 . Cpox
nerctus gorosopa ¢ 31.12.2015 r.
JInuensus - GeccpovHo.

MathCad Education Universety
Edition. ITocTaBuuk
Codr Jlaitn Tpetin. JJorosop 15-
03-49 ot 02.12.2015 1.

Cpox aeicTBHS JOTOBOPA C
30.11.2015 r. JIuuensus -
6eccpoyHo.

Windows Edu Per Device 10

Education. ITocraBmuk
Microsoft. lorosop Ne DA-261-18
o1 30.06.2018 r. IToa-nucka. Cpok
nerctBus gorosopa ¢ 30.06.2018 r.
JInuen3us
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- 30.06.2020 r.

Office Professional Plus 2019.
ITocrasmuk Microsoft.
JoroBop Ne DA-261-18 ot
30.06.2018 r. IToammucka. Cpok
neiictus gorosopa ¢ 30.06.2018 r.
JInensus - 6eccpodHO.
Autocad 2018. ITocraBuuk
Autodesk. [Torosop Ne
110002048940 ot 27.10.2018 r.
CereBasi, KOHKypCHTHAsI.

CpoK JeiicTBUS TOTOBOPA C
27.10.2018 r. JIuneusug -
27.10.2021 1.
CyOnHIeH3HOHHOE COTIIAIICHNE
Blackboard Ne 2906/1

or 29.06.2012.

B uensx obecrnedeHusi cnenuaibHBIX YCIOBHI OOy4Y€HUsS MHBAIUJOB WM JIMI] C

OTpaHUYECHHBIMA BO3MOXKHOCTSIMU 370poBbs B JIBDY Bce 31aHua 000pya0BaHBI

ImangycamMmu,
OCHAllICHHBIMH

nudramu,

IIOABCMHHUKAaMH,

TyaJICTHBIMHU KOMHaTaMH,

HaBI/IFaHI/IOHHOﬁ IMOAACPIKKH.

CIICIMAIM3UPOBAHHBIMU ~ MECTaMH,
TaOJIMYKAMU

UH(OPMAITMOHHO-

HaumenoBanue
crenuaIbHBIX
ITIOMEIICHUH 1

TIOMEIEHUN JUIS

CaMOCTOSITETLHOM
paboTHI

OcHaIIIEHHOCTD CIEIUAIBLHBIX IOMEIEHUN 1
MTOMEILEHUH [Tl CAMOCTOSTEILHON PabOThI

IlepeyeHs IMLIEH3UOHHOTO
MIPOrpaMMHOTO 0OecTiedeHusI.
PexBu3UTHI MOATBEPAKAAIOILIETO
JOKYMEHTa

690014,
[Ipumopckuii kpai,
r.BnaguBocrox, yi1.

Pamuo 5, UAITY
JABO PAH, 302,
304, 306, 308, 310

Crieranu3upoBaHHas J1ab0paTOpHs
JlemapramenTa o01mei u SKCIepUMEHTAIbHON
usuku cTpykTyp: JlabopaTopust TEXHOJIOTUH
JIBYMEPHOI MUKPO3JIEKTPOHUKH:

1. CBepXBBICOKOBAKYyMHasl yCTaHOBKA
noBepxHocTHOTO aHann3za MULTIPROBE
ARUPS «Omicrony: - ckaHHpYIOIIast TyHHEIbHAS
MHKpOCKOMHS (B Iana3oHe Temreparyp ot 40 1o
500K), - ynerpaduoneroBast (OTOIICKTPOHHAS
CIEKTPOCKOIINH C YIJIOBBIM pa3pelieHreM

2. CBepXBBICOKOBaKyyMHasl AByXKaMepHas
ycraHoBka “Omicron” STM VT-25: -
CKaHMPYIOLasi TYHHEJIbHAs MUKPOCKOTHS (B
nuana3oHe temmneparyp ot 77 go 700 K) -
AIIEKTPOHHASI 0KEe-CIIEKTPOCKOMUSI, - TUPpaKIys
MEJUICHHBIX JJIEKTPOHOB.

3. CBepXBBICOKOBAKYyMHAsl yCTAaHOBKA JJIS
MOJIEKYJISIPHO- ITyYKOBOH 3MTUTAKCHUH,
obopynoBanHas 3G Hy3HOHHBIMU SYEHKAMH
Kuyncena (mpousBoactsa Dr. Erbell) u
JrdpakToMeTpoM OBICTPBIX AJIEKTPOHOB Specs
RHD-30.

KonmuectBo nocao9HbIX pabovunx MecT Juist
CTYJICHTOB - 8

Microsoft
Office365/Microosoft/CIIIA/ILiatHOE
110

Microsoft
Teams/Microosoft/CILIA/IInataoe
I10
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Jlst

00paboTKH

pE3YyIbTATOB

MOXHO HUCIIOJIB30BaTh CTaHAApPTHLIC

IPOrpaMMBI JIJIsl IOCTPOCHHS TPaQHUKOB B OnepaioHHoi cucteme Windows.

9. ®OHJI OHEHOYHBIX CPEJACTB

KOH 1 HAMMCHOBAHUC MHAMUKATOpA
JOCTHXKCHUA KOMIICTCHIINHN

HaumeHoBaHue nokaszarens OlcHUBAHHS
(pe3ynpTara 00y4YeHHS IO TUCITUILTHHE)

[TK-2.1 npumeHsieT METOIbI aHalIU3a
KOHIETITYAJIbHBIX M TEOPETHIECKUX
MOJICJICH peIacMbIX HAyYHBIX
npoOieM U 3agad

3HaeT OCHOBHBIC METObI aHaJIN3a KOHUCTITYaJIbHBIX U
TCOPETUYCCKUX MoJIeIIei PEIICHNA HAYYHBIX 3a1a4

YMmeer BI>I6I/IpaTI> MCTO/bl aHAJIM3a KOHICIITYAJIbHBIX U
TCOPECTUYCCKUX MOI[CHeﬁ JJIA pCHICHU S KOHerTHOfI 3aJadn

Brageer MeTonamu aHann3a KOHIENTYaIbHBIX 1
TEOPETHYECKUX MOJETIEH pelraeMbIX HAyIHBIX TPOOIIEM H
3a/1a4

[1K-2.2 BBIOHpaeT METOIBI
UCCIIeIOBAHUS, COOTHOCHT
npo0JeMy, ey, 3a7a49H, IPEJAMET U
METO/Ibl HCCIICIOBAHMS,
(hopMyUpyeT NpodJIeMy HaydHOTO
HCCIIeIOBaHMUs, 000OCHOBBIBACT €T0
aKTYyaJIbHOCTh M HOBH3HY

3HaeT OCHOBHbBIE METO/bI IPOBEACHNA HAYYHOT'O
HCCJICOOBAHUA

YuMeeT GpopmynupoBats mpodiemMy, 000CHOBBIBATH
AKTYaJIbHOCTH 1 HOBU3HY HAYYHOI'O UCCIICAOBAHUAA,
MIPUMEHSTH METOIbl IPUKIaTHON (PU3UKH K PELICHUIO
KOHKPETHON Hay4yHOU 3a1auu

Brnaneer HaBbIkaMu MpoeCCHOHATBHOTO MBIIJICHUS,
HEOOXOIUMBIMHU JIJIsl a[ICKBATHOTO UCIIONIBb30BaHHS METOJIOB
COBPEMEHHOH (PU3HMKH B TEOPETHUYECKUX U NPUKIATHBIX
3a/1a49ax, MOHATHIHBIM alapaToM

I1K-2.3 opranu3oBbIBa€T U IPOBOAUT
Hay4HbIE UCCIIEIOBaHUS,
00pabaThIBaeT MOMyYeHHBIC

3HaeT METOAUKY ITPOBEACHNA HAYYHOI'O UCCIICAOBaHUSA

YwMmeet opranuzoBbiBaTe HP B Hay4HOM KOJJIEKTUBE,
pacnpe/ieNisiTh U ICJIETHPOBATh BBIIOIHIEMYIO PadOTy

BnaneeT HaBBIKAMH aHAJINTHYCCKOI pa6OTLI, METOJaMH U

pe3yJIbTaThl
TCXHOJIOTUAMU ITPOBEACHUSA HAYIYHOTI'O UCCICAO0BAHUS
Ne KouTtposmpyemsie Koasbl 1 3Tansl OueHoyHble cpeacTBa
n/m pa3jiesibl / TeMbl ‘l’OPM“POBaHl{ﬂ TeKyIH KOHTPOJIb | NMPOMEKYTOYH
AUCHHUILIMHBI KOMIIeTeHIUH ast aTTecTalus
Paznen 1 I1K-2 3HAeT IIpakTyeckas OK3aMeH
pabora 1 (ITP-6)
[IpakTnueckas
yMeeT pabora 2 (ITP-6)
[IpakTnueckas
pabora 3 (ITP-6)
Brnageer | lIpakTuueckas
pabota 4 (ITP-6)
[TpakTnueckas
pabota 5 (ITP-6)
Paznen 2 [K-2 3HAeT [IpakTnueckas OK3aMeH
pabota 6 (ITP-6)
yMeeT
[TpakTnueckas
BAAACCT | haGota 7 (ITP-6)

Texkymas arrecraums

CTYACHTOB 110 JWCHOUIIIMHE
20
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http://e.lanbook.com/books/element.php?pl1_id=66322

COOTBETCTBHM C JIOKAJIbHBIMM HOpPMAaTUBHbIMU akTamu J[IBOY wu saBusgercs
00s13aTENLHOM.

Tekyiast arTecTauus OCyIIECTBIISIETCS BEIYIIMM MPENOJaBaTEIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIAOT:

— ydeOHas JOUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATHIX, CBOECBPEMEHHOCTH
BBITIOJIHEHUS PA3JIUYHBIX BUJIOB 33/IaHUM, MMOCEIIAEMOCTh BCEX BUJIOB 3aHITUU IO
aTTECTyEMOM JUCHUILINHE);

— CTEIICHb YCBOCHUS TEOPETUUECCKUX 3HAHUM;

— pe3yJbTaThl CAMOCTOATEIIBHOU pabOTHI.

CocraBnseTcs KaJe€HOAPHBIM IUJIaH KOHTPOJBHBIX MEPONPHUATHH IO
nucuuruinHe. OIeHKa MOCEIaeMOCTH, aKTUBHOCTH OOYYalOIMXCS Ha 3aHATHIX
BEJIETCSI HA OCHOBE KypHaJla, KOTOPBIA BEJET MpenojiaBaTesib B T€YCHUE YUYEOHOTO
ceMmecrpa.

JI71 IUCHMIUIAHBI UCTIOJIB3YIOTCS CIIEAYIOIIME OLIEHOYHBIE CPEJCTBA:

1. IpakTrueckas padota (I1P-6)

TpeGoBanuss K TpPeICTABJIEHUI0 MW OLUEHUBAHHI) MAaTEepPHAJIOB
(pe3y1bTaToB)

[Mpaktuyeckass pabora (I[IP-6) - cpemcTBo s 3aKpeIyiCHUS |
MPAKTUIECKOTO OCBOCHUS MaTepHalia 1o ONPEACIICHHON TeME.

[Ipuctynmass K BBINOJHEHHIO MPAKTHUYECKOW pPabOThl, NPEXKIE BCETO,
CTYJICHTY HEOOXOAUMO IMOAPOOHO M3YUYUTh JICKIIMH, XOJ BBIMOJHEHHUS PabOTHI 110
TEME TPAKTUYCCKOTO 3aHATHS, COOTBETCTBYIOIIYIO JHMTEPATypy, TpeOOBaHUSA K
COJIEPKaHUIO U CTPYKType 3amanus. CTyIEeHT MOJDKEH ONpPENeTUTh U YCBOUTH
KITIOUEBBIC TOHATHS W TIPEACTABICHHs. B cilydae BO3HUKHOBEHHUS TPYIHOCTEH
CTYJIEHT JOJDKCH M MOXKET OOpPaTUTHCS 32 KOHCYJIBTAIMEH K TIPETIO1aBaTelIIo.

BrimonHenne mnpakTUdecKodW pabOThl HAMpaBiICHO Ha 3aKPEIUICHUE W
yray0OJjieHue OCBOCHHS y4eOHOTO MaTepuajia, pa3BUTHE MPAKTHUYECKUX YMCHHH U

HAaBBIKOB.
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OrneHrBaHWe TMPAKTUYECKOW pabOThl MPOBOAUTCA TMPHU MPEICTABICHUU
OoTYeTa B JICKTPOHHOM WJIM MIEYaTHOM BHJIC, 110 JIBYXOA/UIBHOM IIIKAJIE: «3a4TCHOY,
«HE 3aU4TCHO.

lIpumepnvle sonpocwel k npakmuueckou pabome:

1. [To xakomy (U3MYECKOMY TPUHIUIY BUOPAIIMOHHBIA MarHUTOMETP
U3MEpSAET MArHUTHBIN MOMEHT 00pas3ia B moJie?

2. UTo Takoe MarHuTHas aHU30TPOMHSl, OCH JErKOr0 U TPYAHOTO
HaMarHU4YuBaHUs?

3. HapucyiiTe metjii MarHuTHOTO THCTEpE3UCa, U3MEPEHHBIE B JIETKOM M
TPYJAHOM HaIpaBJIeHUSIX HAMarHUYMBaHMS, €CIU B 00pa3iie MPUCYTCTBYET CUIIbHAs
OJIHOOCHAsI aHU30TPOIIHS.

4. Kak paccuuTaTh MOJ€ M IHEPTUI0 MAarHUTHOW aHU3OTPOINHHU MO METOIY
TIoIaaeu?

5. UTO Takoe MAarHMTOMEPTBBIM CJIIOMW B TOHKMX MAarHUTHBIX IUICHKAaX, W
KaKOM AKCIEPUMEHT HY>KHO MPOBECTH, YTOOBI ONPEETUTh €0 TOJIIIUHY?

Kpurepuu oueHnBanms:

Ouenka TpebdoBanusi

«324TEHO» CryzneHT IpuCcyTCTBOBAJ Ha MPAKTUYECKOM 3aHSATHH, BHIIIOJHUII
IIPAKTUYECKYIO PabOTy, CAMOCTOSTENILHO MOIYYHIT HEOOXOIUMBbIE
HKCIEPUMEHTAIbHBIE PE3YIbTAThI, O(OPMUII OTYET B
COOTBETCTBUH C TPEOOBAHUSIMMU, IPABUIIBHO TOCTPOUIT
rpaduyeckue 3aBUCUMOCTH (PU3UUECKUX BEIUYUH, CIIENal
MIPaBUIIbHBIE BBIBOJIBI, OOBSICHII X0J] 3aKOHOMEPHOCTEH,
MIPOAEMOHCTPUPOBAJ IITyOOKOE 3HAHUE TEOPUH U3Y4aeMBbIX
SIBJICHUH, IPABUIIbHO OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI

«HE 32a4TEeHO0» CTyneHT He npeaoCcTaBUI OTYET, JINOO OTYET HE COOTBETCTBYET
YCTAHOBJICHHBIM TPeOOBAHUAM IO O(POPMIICHUIO WU
COJIEPKAHUIO, HE COJEPKUT BbIBOJOB. CTYNEHT MPEAOCTaBHI
MIPaBUIBHO O()OPMIIEHHBIN OTYET, HO MCIIOJIb30BAIl UY)KHE JIaHHBIE.
CryneHT npenocTaBuil NpaBUIbHO 0(OPMIIEHHBIN OTYET, HO HE
MOXET OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

IIpomexxkyTouHasi arrecTaumMsi CTYAEHTOB IO JUCIUIUIMHE MPOBOJUTCS B
COOTBETCTBHM C JIOKaJbHBIMA HOpMaTUBHbIMU akTamMu JIBDY wu sBisercs
00s13aTENLHOM.

dopma OTYETHOCTH MO AUCIHUILIMHE — dK3aMeH (2-#, BeCCHHUU ceMecTp).
CTyneHT nomycKaeTcsl K 9K3aMEeHY MOCJI€ MOTYyYeHUS MOJOKUTEIIbHBIX OIIEHOK 3a
3a/IaHUsl TEKYIeW aTTeCTalluM, BBHIMOJHEHHBIC B TE€YEHHE ceMecTpa (OLIEHOYHBIE
CpeAcCTBa ISl TEKYIIErOo KOHTPOJIs). DK3aMEH M0 JAUCIUIUIMHE TPOBOJAUTCS B

dbopme cobecenoBaHus.
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[Ipu npoMeKyTOYHOM aTTecTalny 00y4YaroIUMCs YCTaHABIMBAETCS OLIEHKA.

Bonpocsl K 3Kk3aMeny

1. JlmamarHeTtus3Mm, OpOWTAJIBHBIH MAarHUTHBIA MOMEHT, CITMHOBBIN
MarHATHBIA MOMEHT, MarHeTtoH bopa, JlapmopoBa wacroTa, AMaMarHWTHBIN
MOMEHT

2. lTlapamarnerusMm, KjacCcM4eckas W KBaHTOBasi TEOpUU. MarHUTHBIN
MoMeHT aroMa. HamaramumBanue napamarsetuka. 3akod Kropu-Beiicca.

3. ®eppomaraerusm. Teopus monekynspHoro mosis. 3akoH Kiopu-Beiicca.

4. HamarunuuBanue ¢deppomarneTukoB. OOMEHHOE B3aUMOJICHCTBHUE.
Kpugas Cnatepa. 3oHHas Teopust peppomMarHeTuzma.

5. MarnutHass aHu3O0Tponus. MarHUTOKpUCTAIUIMYECKAsT aHU3O0TPONUS B
Kyonueckux kpuctamax. ®opmyna Axyrnoa. deppomarHeTuk c KyOWuecKou
CUMMETPHUEI BO BHEIIHEM MArHUTHOM moJie. [3MepeHne MarHUTHOMN
AHU30TPOIUHU.

6. Koadpdummentsr pasmarauumBanusa. AxuzoTponus Qopmbl. Ciaydan
HAHOMPOBOJIOKM Y TOHKOW IUICHKH. CJOXKEHME IBYX OJHOOCHBIX aHM30TPOIHUM.
[leprieHUKysipHAsi MATHUTHAS] aHU30TPOIIHS.

/. JlomeHHbIe CTEHKU. TUIBI JTOMEHHBIX CTEHOK. DHEpPrusi W TOJIIHUHA
JIOMEHHBIX TpaHull. J[BHKeHUE TOMEHHBIX IPaHMIl. 3aKperieHue Ha ie(eKTax.

8. Mukpo wu wHaHoudacTullbl. KOdPpHUTHUBHOCTH dYacTull. MexaHU3MBbI
nepemaranuuBanus. Cynepmnapamaraetusm. Mogens Ctonepa-Bonbsdapra.

9. JlmHammka HaMarHU4eHHOCTH. YpaBHEeHHe Jlangay-JIuBmmna.
[lepexkntoyeHrne  HAMarHWYEHHOCTH.  OJJEKTPOHHBIM  IMAPAMarHUTHBIA U
(dheppoOMarHuTHBIN PE30HAHCHI.

10. OcHoBbI cIUHTPOHUKH. CIIMHOBBIN TPAHCIIOPT.

11. T'uranTckoe MarautToconpoTusienue. Moaens Mortra.

12. OcHOBBI KBaHTOBOMEXaHUUECKOTO TYHHEINpOoBaHus. Mojens Jxynuepa

13. Mogens CnonueBckoro. TyHHETbHOE MATHUTOCOIIPOTHBIICHHE.

14, TlpyuHimnsl  3amUCH W YTEHUST HWHQOpMAIMU B JKECTKOM JIMCKE.
CoBepllIeHCTBOBAHUE TEXHOJIOTUM UTCHUS U 3aIKCH.

15. 3anuckiBaroniue TOJIOBKHU C TaTYNKaMHU TUTaHTCKOTO
MarHuTOCOIPOTUBIICHUS

16. Cpena 3amucu ¢ TUIOCKOCTHOM U TEPHEHIUKYJSIPHOW MAarHUTHOM
AHU30TPONUEH

17. CiunoBbiit  BeHTWJIb. CrocoObl  CO3MaHHWS CIUHOBBIX  BEHTHUJICH.
CriocoObl 3aKperieHnss HAMarHHYEeHHOCTH B CIIOE.
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18. [lepeHoc cnMHOBOTO MOMEHTa OT TOKa. [lepeHOC CIMHOBOTO MOMEHTA B
CTPYKTypaxX C MHOTOCJIOMWHBIX CTPYKTypaxX C CHJIbHBIM CIHH-OPOUTAIBHBIM
B3aMMO/IeHCTBUEM Ha HHTepdeiicax.

19. 3anuceiBaroniye TOJIOBKU C JTaTYMKAMU TYHHEJIBHOTO
MarHUTOCOIIPOTHUBIICHHUSI.

20. CeHCOp TYHHEIIBHOTO MAarHUTOCOTIPOTHBJICHUS. Buapl  OKHUCIOB,
HCITOJIb3yEMBIX B CEHCOpPAX TYHHEIEHOTO MarHUTOCOITPOTHUBIICHUS .

21. Anomanbnbiit 3pdext Xomna (ADX). Ouznyeckue OCHOBBI U MPUYUHBI
HaOmoaenus sddexra. Bemnunna ADX s¢dekra B pazHbix cpegax. OcoOeHHOCTH
HaOmoaeHuss ADX s dexra, 3aBucsAE OT TEOMETPUU MUKPOCTPYKTYpP. OTanuus
neTe’lb MAarHUTHOTO THUCTEpe3uca, TMOJYYEHHBIX C TOMOIIbI0 HM3MEpPEHH
XOJTOBCKOTO COMPOTHBIICHHUS M JPYTUX HWHTETPAIbHBIX MarHUTOMETPUYECKHUX
MeTon0B (BuOpanmonnbiit uiiu CKBUJl marHuToMeTphi).

22. CriuHoBBIHN 3¢ dexT Xota u B3aumojeiicTeie Pamos.

23. IlepeHoc CIMHOBOTO MOMEHTa OT TOKa, TEKYIIETO B TUIOCKOCTH CJIOEB
TsoKeIbIX MeTauioB (SOT-3¢dekt). duznyeckoe OCHOBBI U CHOCOOBI M3MEPEHHUS
SOT-addexra.

24. O0miass  KOHULEMIMS W HEOOXOAUMBIE YCIOBHS BO3HUKHOBECHHS
B3auMoencTBUs J3sommHckoro-Mopusi B 0Ob€MHBIX KpHCTaILIAX.

25. BzaumopeiictBue J[3sumommHckoro-Mopusi B MHOTOCIIOMHBIX CHCTEMaXx.
Bnusinue B3aNMOJICHUCTBUSA J3simommHCcKoro-Mopust Ha MPOLIECCHI
nepeMarHMYUBaHMs ¥ TIEPEHOC CIUHOBIO MOMEHTA OT TOKA.

26. O0miye MPUHIMIBI MOCTPOCHUS MArHUTHOM MaMSATH C TMPOU3BOJIBHOM
BBIOOpKOM NaHHbIX. KOHCTpyKIMOHHBIE 0cOOeHHOCTHU. [lepcrieKTHBbI pa3BUTHS U
UCITOJIb30BAHUAI.

27. O0umye TPUHIUIBI TIOCTPOSHUS MArHUTHOM TMMaMmsATH Ha OEroBBIX
nopoxkkax. KoHCTpykimoHHble 0COO€HHOCTHU. IlepCrneKTuBBI pa3BUTUA U
UCTIOJTb30BaHUSI.

28. CkupMUOHHAsl TaMsiITh Ha OETroBBIX JOPOXKax. Pasmuunbie CrOCOOBI
peanu3aiuu.

29. IlamsaTh Ha OETOBBIX JOPOXKKAX HA OCHOBE CMEIICHUS IOMEHHBIX TPaHUI]
CO CMUH-OPOUTATHLHBIMU 3P deKTamu (BTOpasi U TPETbU BEPCHUH).

30. KupanpHble  COMHOBBIE  CTPYKTYpHI B Cpe€leé C  BBICOKHUM
B3aUMOJIEMCTBUEM [[3su10mMHCKOro-Mopusi.
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KpnTepnn BbICTABJICHUSA OLICHKH CTYACHTY HA JK3aMEHE:

bamnst
(peUTUHTOBOM
OLICHKH)

Ouenka
(crammapTHas)

TpeboBanus k chopMUPOBAHHBIM KOMITETCHIIUSAM

86-100

«OTJIIMYHO»

OneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIH OH
IyOOKO W TPOYHO YCBOWJI IPOTPaMMHBI  MaTepuail,
WCYEPIBIBAIOIE, IOCIECNA0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €ro H3JIaraeT, yMeeT TECHO YBS3bIBaTb TCOPHUIO C
IIPAKTUKOH, CBOOOJHO CIpAaBIseTCA € 3a/JadyaMM, BOIPOCAMU
U JIpyrMMHM BHJAMU [PUMEHEHHUS 3HaHWM, NpUYEM HE
3aTpyOHSAETCST C OTBETOM IIPM BHUJOM3MECHECHHMM 3aJaHUU,
UCTIONB3YyeT B  OTBETE MaTepual  MoHorpaduyeckoi
JUTEPATyphl, IPAaBUIBHO OOOCHOBBIBAECT NPUHSATOE pEILEHHE,
BJaJI€ET PA3HOCTOPOHHHMMHU HaBBIKAMH M  IpUEMaMU
BBITNIOJHEHMS] IPAKTUYECKUX 3a]1a4.

76-85

«Xopouro»

OrneHka «xopol10» BBICTABISAETCS CTYAEHTY, €CIIM OH TBEPO
3HaeT MaTepuall, TPaMOTHO U 110 CYILECTBY U3Jaraer ero, He
JIOTTYCKasl CYILIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha BOIPOC,
IOPaBUIbHO TPUMEHSET TEOPETUYECKHE IOJO0XKEHUS IpU
pElIEHNH MPaKTUYECKUX BONPOCOB U 3aJay, BIAJAEET
HE00XOIMMBIMU HaBbIKAMU U IPUEMAMHM UX BBIIOJTHEHUSI.

61-75

«YIOBJIETBOPH
TEJIbHO»

OHCHKa «YOOBJICTBOPUTCIBHO» BBICTABIIACTCA CTYACHTY,
€CJIM OH MMEET 3HaHHs TOJIbKO OCHOBHOT'O Marepuaia, HO He
YCBOWJI €ro JeTaliel, IOMyCKaeT HEeTOYHOCTH, HEJ0CTaTOYHO
HpaBWIbHBIE  (OPMYIUPOBKH, HAPYLICHHS  JIOTMYECKOil
MOCJICIOBATEILHOCTA B M3JIOKCHUU  MPOrPAMMHOIO
MarepHana, HCHBITBIBACT 3aTPYIHCHHsS IPU BBIIOJIHCHUH
NPAaKTUYECKUX padoT.

0-60

«HEYHOOBJICTBO
PUTCIIBHO»

OlLeHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCA CTYACHTY,
KOTOpPBI HE 3HAET 3HAYUTEIBHOW 4YacTH MPOrPaMMHOIO
MaTepuana, I0MyCcKaeT CyIlIeCTBEHHbIE OLTNOKHU, HEYBEPEHHO,
C OONBIIMMH 3aTPyJHEHUSIMH BBITIOJHIET TPAKTUUECKUE
pabotel. Kak mpaBuiio, OIIEHKA «HEYIOBIETBOPUTEIHHO
CTaBUTCA CTYyJCHTaM, KOTOPbIE HE MOrYyT MPOJOJIKUTh

oOyueHue 0e3 JIOTIOTHUTETbHBIX 3aHATUN o
COOTBETCTBYIOLIEH TUCIUTIIINHE.
IIKAJIA U KPUTEPUHN ONEHUBAHMUS pe3ysibTaToB 00y4eHus M0 TUCIUILIMHE
Onenka | 2 (He 3a4T€HO) 3 (3auTeHo) 4 (3auTeHo) 5 (3auTeHo)
BUJIBI
OLICHOYHBIX
CpeACTB
3naHus OTtcyTcTBHE @®parmeHTapHbIE O6mue, HO HE CdopmupoBaHHble
(61001 3HaHUH 3HaHUSA CTPYKTYpUPOBaHHBIE | CHCTEMaTHYECKHE
OYEHOUHBIX 3HaHUS 3HAHHUS
cpeocma:
NPaKmuyeckas
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paboma)

YMenns OTtcyTcTBHE B nenom ycnemnoe, | B nenom ycnemisoe, YcneniHoe u
(81001 YMEHHH HO HE HO coJieprkaiiee CHCTEMAaTHICCKOE
OYEHOUHBIX CHCTEMaTHYeCKOe OTJeNbHBIE TPOOEITBI yMEHHE
cpeocmas: yMEHHE yMeHHe (I0ImycKaeT
npakmuveckas HETOYHOCTH
paboma) HETMPUHIUITNATILHOTO
xapakTepa)

HaBbiku OTtcyTcTBHE Hanuuue oTaenbHbIX B nenom, CdopmMupoBaHHBIC
(Baenns, HaBBIKOB HaBBIKOB (HaJIM4Ke chopMHpOBaHHBIE HaBBIKH
ONBIT (BmaneHwmi, (parMeHTapHOTO HaBBIKHU (BIaEHUS), (Bnagenus),
AesITeJILHOCTH) OTIBITA) OTIBITA) HO HCIOJIb3yeMbIe He MpUMEHSIEMbIe

B aKTHUBHOMH popme TIPH PEIICHUN

3a1a4
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