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O06opoTHasi cTOpoHa TUTYJAbHOTO Jucta PILJ

|. PaGouyas nporpamMma nepecMoTpeHa Ha 3aceJaHMH JeNapTaMeHTa:
IIpoToko1 OT « » 20 r. Ne

JupexTop aenapraMeHTa:

(moxmuce) (1.0. damumnus)

Il. PaGouasi mporpamma nepecMoTpeHa Ha 3aceaHUH JeNapTaAMeHTa:

[IpoTokon ot « » 20 1. Ne

JupexTop aenapraMeHTa:

(mommrcsk) (1N.0. dammms)



Hean: copmMupoBaTh MNpeACTaBICHHE O METOJAaX  HCCICAOBAHUS
MarHUTHBIX MaTepuajgoB, 00 OCHOBAaX MArHUTHBIX SIBJICHHH B Pa3IMYHBIX
00BeKTax, BKIIIOYAss MATHUTHBIC HAHOCTPYKTYPHI.

3agaun:

1. IlpuoOpeTeHue cTyaeHTaMu ©Oa30BOoro Habopa 3HaHUKH B 00JIaCTH
UCCJIEIOBAHMSI MAaTHUTHBIX MaTepUaoB.

2. DopMHpOBaHUE YMEHUN PEaTM30BbIBATh TEOPETHUECKIUE OCHOBBI METOJIOB
WCCJICIOBAHMSI MAaTHUTHBIX MaTePUAIOB B HAYYHO-MCCIIEIOBATEIHLCKOM IIPOIIECCe.

3. IIprobpeTeHne HaBBIKOB PaOOTHI Ha SKCIIEPUMEHTATHPHOM 000Dy I0BaHUMU.

4. ITIpuoOpeTeHre HAaBBLIKOB MMPUMEHEHUSI OCHOBHBIX PACYETHBIX, MOJICIIBHBIX

1 DKCTIEPUMEHTAIILHBIX METOJIOB MCCIICIOBAHNS MAarHUTHBIX CBOMCTB MaTepHajIOB
K PEIICHUIO TPAKTUYECKUX BOMPOCOB HAHOTEXHOJIOTHH.

B pesynbrare wW3yueHUs JAaHHOM JAUCHUIUIMHBL Yy  OOyYaronIuxcs

dbopmupyetcst npodeccroHanbHas KOMIIETCHIIHS.

HpO(I)eCCI/IOHaHBHaSI KOMIICTCHIOMS  BBITYCKHUKOB W HHIUKATOPBI €€

JOCTHUKCHUSA:
Tun 3amay Kon n HaumenoBanue
npodeccuoHaANbHON Ko u HaumeHoBaHue MHIUKATOPa JOCTHKEHUS
KOMITETEHIIUU KOMIIETEHIIUU
(pe3ysbTaT OCBOCHHS)
[IK-2.1 npuMeHsaeT MEeTOAbl aHAIH3a
KOHIIENITYaJIbHBIX ¥ TEOPETHUECKUX MOAEIeH
MK-2 Cniocoben pelIaeMbIX Hay4YHBIX MTPOOJIEM M 331au
paspabarsiBaTh U [1K-2.2 BBIOMpaeT METObI HCCIIEIOBAHMS,
Hayuto- aHaJIM3UPOBAThH COOTHOCHT MPOOJIEMY, [IEJIH, 3aJ1a4H, IPEIMET U
. | KOHIENTyaJbHbBIE U METO/IbI HCCIIeIOBaHuUs, POpMyITHpyeT
WCCIIEIOBATEIbCKHI
TEOPETUUECKUE MOJIEIN pobJeMy Hay4YHOT'O MCCIICIOBaHNS,
pelaeMbIX Hay4HBIX 00OCHOBBIBAET €T0 aKTYaJIbHOCTh U HOBU3HY
mpobieM u 3a1a4 [1IK-2.3 opranu3oBbIBaeT ¥ MPOBOJUT HAyUHbIE
HCClleoBaHus, 00palaTbIBaeT IOJIy4EHHbIE
pe3yIbTATHI
Kon 1 HaumMeHOBaHUE MHANKATOPA HaunmMeHoBaHue mokaszarens OLeHUBAHUS
JOCTHKEHHSI KOMIIETEHIIUH (pe3ynpTara O0yUYEeHHS 110 JUCIUIIITHHE)

3HaeT OCHOBHEIC METO/Ibl aHaJIM3a KOHUCIITYAJIbHBIX U
TCOPETUICCKUX Moz[eneﬁ PCUICHMA HAYYHBIX 3aJ1a4

[IK-2.1 npuMeHsieT MeTOIbI aHAIH3a

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

TEOPETUUYECKUX MOJIENIEN JUIsl pellIeHUs] KOHKPETHOM 3a7jauu

MOI[CJ'ICﬁ peaiaCMbIX HAYyYHBIX

BriameeT MeTomaMu aHaIN3a KOHIENTYaIbHBIX U
mpo0JIeM U 3a1a4

TCOPCTUICCKUX MO,I[GJIeﬁ peHuIa€MbIX HAyYHBIX np06neM nu

3aja4
[TK-2.2 BeIOUpaeT MeToab! 3HAeT OCHOBHEIE METOIBI TPOBEICHUS HAYIHOTO
HCCIIEOBAHMS, COOTHOCHUT HCCIIEOBAHUS
pooIIeMy, IENH, 33/1a49H, IPEIMET U YuMeeT GpopmynupoBats mpodiemMy, 000CHOBBIBATh
METOJIBI MCCIIEOBAHMS, AKTYaJbHOCTh U HOBU3HY HAYYHOI'O MCCIIEJOBAHUS,
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KO)_I 1 HAMMCHOBAHUC MHAUKATOpA HaumenoBanue moxasareist OLICHHWBaHUA

JIOCTIDKCHUS KOMITETCHITHH (pe3ynpraTa oOy4eHHs 110 TUCIIUILIAHE)
bopmynupyet npobieMy HayIHOTO MPUMEHSITH METOJIbI IPUKIIATHON (PH3UKH K PEIICHUFO
uccle10BaHus, 000CHOBBIBACT €TO KOHKPETHON HAY4HOU 3a/1auu
aKTyaJIbHOCTh U HOBU3HY Brnageer HaBbikamMu MTPO(HECCUOHATBHOTO MBITILICHYS,

HEOOXOIMMBIMH IS alcKBATHOT'O UCIIOIBL30BAHNS METOIOB
COBpPEMEHHOM (DM3UKH B TEOPETHUECKHUX M IPUKIIATHBIX
3a/1auax, MOHSTUHUHBIM aNmmapaToM

3HaeT MCTOAUKY IMMPOBCACHNA HAYYHOI'O UCCIICAOBaHUS

TIK-2.3 opraHu30BBIBaCT U MIPOBOIUT
Hay4YHbIC UCCIICIOBAHUS,
o0pabaThIBaeT MOMyYCHHBIE
pe3yabTaThI

Ywmeet opranusoBsiBaTh HMP B HayyHOM KOJUJIEKTHBE,
pacupeieisATh U ISJICTUPOBATh BBIOIHICMYIO PadoTy
Birameer HaBBIKaMU aHATUTHYECKOW PabOTHI, METOIAMHA U
TEXHOJIOTUSIMU ITPOBEAEHUS HAYYHOTO UCCIICTOBaHMS

1. Tpyao€MKOCTb TUCHMIUIMHBI U BUAOB YUEOHBIX 3aHITHI MO TUCIUILUIMHE

OO6mas TpyA0€MKOCTb JUCITUIIMHBI cOCTaBsgeT 4 3a4éTHbIC eauHuUIlbl 144
aKaJeMUYECKUX 4Yaca, B TOM 4YHCIe 94 akaJeMUYeCKHX 4Yaca, OTBEJCHHBIX Ha
KOHTaKTHYI0 paboty oOydvaronuxcs ¢ mnpernogaBateneM u 90 akageMUyecKux
4acoB Ha CAMOCTOSITENBbHYIO paboTy oOydaromuxcs (B ToM yucie, 36 yac. Ha

MOJTOTOBKY K DK3aMEHY).
(1 3aueTHas eaquMHUIIA COOTBETCTBYET 36 akaJeMUUECKUM YacaM).

Bugamu yueOHbIX 3aHATUM W pabOThl O0Yy4YarOHIETOCS IO IUCIUIUIMHE
SIBJISIFOTCSL:

O603HaueHNe Bunps! yaeOHBIX 3aHATHI U pabOTHI 00yYarOmEerocs
Jlex Jlexuun
IIp [IpakTuueckue 3aHsTHs
CP CamocrositesnpHas paboTa 00y4Jaromerocs: B Iepruoj TECOPETHIECKOT0 00ydIeHHs
Konrpons CamocrosTenpHas paboTa 00ydaromerocss 1 KOHTaKTHasi paboTta o0ydaromerocs ¢
Hperno/iaBaresieM B IePHO/I MPOMEKYTOYHON aTTeCTaluH

CrpyKTypa JUCUUIUIVHBL:

®opma 00ydyeHus: — o4Has

HaumenoBanue paszena KonnuecTBo yacos 1o ®Dopmbl
JUACLUIUIHEI % BHJaM Y4eOHBIX 3aHATHIA U paOOTHI IIPOMEKYTOUHOMN
g o0yJaromerocs aTTecTaluu
Q
“ =
Q <
= = = @) O §
o
~
1 | Pa3gen |. Ypasnenue 2 42 42
HaMarHUYEHHOCTHIO B
MHUKPOCTPYKTYpPaX € MOMOLIBIO Ox3amen




MPOITYCKAHHUS TOKOBBIX
VMITYJIECOB 36
2 | Pasgen Il. Bzaumopeiicreue 2 12 12
J3sinommHckoro-Mopust
HUroro: 54 54 | 36

2. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOMN YACTU KYPCA

He npegycmorpeno

3. CTPYKTYPA U COJIEP)KAHUE TPAKTUYECKOM YACTH
KYPCA U CAMOCTOSTEJBbHON PABOTBHI

Pasgen |. YnpasiieHune HAMATHUYEHHOCTHIO B MHKPOCTPYKTypax ¢
MOMOIIbI0
IIpakTuyeckas padora Nel. Hosyuyenue MATHUTHBIX

reTepoCTPYKTYPHBIX IUIEHOK

Meromom MarHeTpOHHOTO pacCIbUICHUS dbopmupyeTcs cepust
MOJMKpUCTAIINYECKUX 00pa3uoB (3-6 mr) gukcupoBaHHOTO cocTaBa. OOpasiibl
OTIIMYAIOTCSA TapaMEeTPOM OCAXKICHHUSI OJHOTO CJIOSl, HalpHUMep: TOJIIUHOM,
CKOPOCTBIO WM YTIJIOM OCXICHHUS, HaBJICHUEM Ta3za u T.1. MccimegoBaHue
MOJIYYCHHBIX CEPHUIl TIO3BOJIUT BBISIBUTH B3aUMOCBS3b MEXAY IapaMeTpamMu
CTPYKTYphl M MAarHUTHBIMU CBOMCTBAMHU HCCIIEIYyEeMOTO COCTaBa, TaKUMHU Kak:
BEJIMYMHA MAarHUTHOTO MOMEHTA W KOJPIUTUBHOW CHWJIBI, DHEPIHsl MarHUTHOM
aHU30TPOIUHU, JOMEHHON CTPYKTYPHI U T.J1.

Meromxom TEPMUICCKOTO pacIbUICHUS dbopmupyeTcs cepust
AMUTAKCUATBHBIX 00pa3noB (3-5mT) QukcupoBaHHOro cocTtaBa. (OOpasibl
OTIIMYAIOTCS TTapaMETPOM OCAKIEHUS OJIHOTO clios. McciemoBaHrue MOMTyYeHHBIX
CEpHii MO3BOJUT BBISIBUTH B3aUMOCBSI3b MEXAY MapaMeTpaMH CTPYKTYPhI, TAKUMH
KaK: IIIepOXOBAaTOCTh, pa3Mep OCTPOBKOB T.A., M MArHUTHBIMH CBOWCTBaAMU
HCCJIETyEeMOT0 COCTaRBa.

IIpakTHyeckasn padora Ne2, HUccaenoBanue MATHUTHBIX
reTepoCTPYKTYPHBIX IUIeHOK MeToaoM Kepp MUKpockonnu, BHOPAIIMOHHBIM
MArHeTOMeTPOM M ONTHYECKHM MAarHeTOMETPOM

Panee moiydeHHBIC CEpUM SIUTAKCHAIBHBIX W TOJUKPHUCTAIUTMYCCKUX
o0pa3loB UCCIENYIOTCS BHOpPAIMOHHBIM MAarHETOMETPOM JIJIsi  TIOJTyYCHHUSI
WHTETPATLHON METIN THCTEPE3nca; ONTHYECKUM MarHETOMETPOM JIJISl TTOTYYSHUS

JJOKAJIbHBIX  IICTCJIb, Kepp MHUKPOCKOIIOM I HWJUIIOCTpAallMKM  IIPpOoHecca
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nepeMarinurBanusa. Ha OCHOBe JTUX [aHHBIX OLEHHUBAKOTCS 3aBUCUMOCTHU
MAarHUTHBIX MapaMeTpPOB CHUCTEMbI M TMIPOIECC €€ MepeMarHuYMBaHUsl OT
BApUMATUBHOIO MapaMeTpa. AHAIU3 NOJYYEHHBIX 3aBUCUMOCTEH IO3BOJSET
CeNIaTh BBIBOJ O BJIMSHUU MCCIIEIYyEMOro IapaMeTpa Ha MarHUTHBIE CBOWCTBA
CUCTEMBL.

IpakTnueckass padora Ne3. IlosryyeHrMe MATHUTHBIX HAHOCTPYKTYP
METOJAAMHU ONTHYECKOH U IJIEKTPOHHO-JIY4eBO# JUTOrpapuu

Ha o6pa3zuax dopmupyrorcs mabdioHbl HAHOCTPYKTYP AJIA MOCIEAYIOIIeH
METaUIU3aluyd METOJOM MAarHeTPOHHOT'O pacCHbUICHMS, JUO0 I CEJIEKTUBHOIO
TpaBJIEHUS 3MUTAKCUAIBHBIX IUIEHOK. /[ mosrydeHus cTpykTyp pasmepom jao 1
MKM HCIIOJB3yeTcsl (oTtomuTorpadus, mias moidydeHus cTpykryp mo 0,1 Mkm —
ANIEKTPOHHO-JIy4YeBass Jutorpadgus. B 3aBucumMocT OT TeKylied 3ajayu
JabopaTopun METOAOM JIUTOrpaduu MOTyT ObITH CHOPMUPOBAHBI CTPYKTYPHI TUTIA
KOHTAKTOB XOJIJIa, MAaCCHUBBI 3JIEMEHTOB THUIIA TMOJOCKH, NTUCK U T.O. KOHTypbI
NOJlyYEHHBIX ~ MHUKPOCTPYKTYp  HEOOXOAMMO  HCCIEIOBaThb C  [OMOIIBIO
ONTUYECKOr0, CKAHUPYIOILIETO 3JEKTPOHHOIO U AaTOMHO-CHJIOBOTO MUKPOCKOIIOB.

IIpakTnyeckass padora Ne4. HcciienoBanue MaArHUTOTPACHOPTHBIX
CBOMCTB MATHUTHBIX I€TEPOCTPYKTYP

Uccnenyerca B3auMMOCBSI3b MEXKIAY MAarHUTHBIMU U 3JIEKTPUYECKUMU
CBOMCTBAMHU pAHEE IMOJYYECHHBIX MArHUTHBIX HAHOCTPYKTyp. H3MeHeHue
CONPOTUBJICHUSI WJIM MONEPEYHON PA3HOCTU MOTEHIUAJIOB IMO3BOJISIET OLIEHUBATH
Takue dS(P¢eKThl Kak: MarHUTOCONPOTHBIICHHE, CHOUHOBBIM dddext Xoma,
BO3HMKHOBEHME BpalAIOIEr0 MOMEHTa B CJEACTBUE IE€PEHOCAa CIUHOBOIO
MOMEHTA U T.1.

IIpakTHyeckas padora Nes. Busyanuzanus NOBe/JIeHUsA
HAMATHHYEHHOCTM B MATHHTHBIX TeTepOCTPYKTypax ¢ mnomoubio Kepp
MHUKPOCKONHUHA

[Ipu  couetanum B  TETEPOCTPYyKType  Takux  dDPexToB  Kak
NEPHEHANKYJIIpHAs MarHUTHAsE AHWU30TPONUS W CUJIBHBIM CHHHOBBIA A EKT
Xomia, OpU TPOIMYCKAHUM YE€pe3 CTPYKTYPY HJIEKTPHUUECKOTO TOKAa BO3MOYKHA
reHepaiusa A(QPEKTUBHBIX MATrHUTHBIX TMOJied. ODTU TOJNSI MOTYT  OBITh
UCIIOJIb30BAaHbl ISl JIOKAJBHOTO TEPEKIIOYeHUs] HamMarHudeHHoctu. Jlis
UCCJIEIOBAHMUSI ~ 3TOrO  SIBJIGHHMA  MPOBOJWTCA  BH3yalu3alus  Ipolecca
nepeMarHnuruBaHus ¢ noMoupio Kepp Mukpockona.

Paznea |l. Bzaumopeiicteue /3siomunckoro-Mopust
IIpakTnyeckass padora Ne6. HM3mepeHue 3HepruM B3aUMOACHCTBUS
J3ssiomuHckoro-Mopus ¢ nomombio Kepp-Mmukpockona



IIpy Hanuuuu B HUCCIEAyEMOW TOHKOM MArHUTHOW IUIEHKU HEHYJIEBOIO
B3auMoecTBus J[3suommHackoro-Mopust TOMEHbI B KOMOMHAIIMK TPOJIOJIBHOTO U
MEPIICHAUKYJISIPHOTO MAarHUTHBIX TIOJIEM pPacTyT acuMMeTpuuHo. W3mepss
ACHMMETPHUIO pPOCTa W CKOPOCTEM CMENICHHUS JOMEHHBIX TPaHUl], MOKHO
OTIPEJEIUTH SHEPTUIO UHTEPPEHCHOTO B3auMoieicTBYs J[3sutommHckoro-Mopusi.

IIpakTuueckas padora Ne7. U3mepeHue nepuoguIHOCTH JAOUPUHTHOM
JOMEHHO# CTPYKTYPbI € IOMOIIbI) MATHUTHO-CHJIOBOT0 MUKPOCKOIA

C [oMOmpI0 MarHUTHO-CHUJIOBOTO  MHUKPOCKONA MOYKHO  U3MEPUTh
JAOUPUHTHBIE  JIOMEHHbIE  CTPYKTYpbl B  MArHUTHBIX  CyINeppenieTkax.
[leprogMYHOCTh JTAOUPUHTHON JIOMEHHOU CTPYKTYPbI ONPEIETSETCS C MOMOIIBIO
CTaTUCTHUYECKOTO aHaimm3a npoduield HAMarHUYeHHOCTH W C  ITOMOIIBIO
rpaduueckoro ananuza Oypoe. cnonb3ys TeopeTHUecKrue MOJIENU 1 3Hasi IEPUO.T
MAarHUTHOM  CTPYKTYpbl, MOJKHO PACCUUTaTh DJHEPIUI0  B3aUMOICHCTBUSA
JI3smommHCcKOro-Mopus B HCCIENyEMOU CTPYKTYPE.

3aaHus I CaMOCTOATEIbHON PadOThI

Tpebosanus: llepen NpakTUYECKUMU paboTaMu OOyYarolUMCA HYKHO
BHUMATEJIBHO U3YYUTh METOIUYECKIE PEKOMEHAINH M0 X BBIMONHEHUO0. [locie
MPaKTUYECKUX paboT oOyuaromeMycs HEo0XoauMo o00paboTaTh MOJYyYECHHbIE
pe3ynbTarhl, TOCTPOUTh TIpaUKd 3aBUCUMOCTEH U3MEPSEMBIX  BEJIMYMH,
paccuuTath TpeOyemble BEIMYMHBI U TIOCTPOUTH pACCUMTAHHBIE TpaduKH,
OOBSICHUTh WX TOBEACHHE U CleJaTh MpaBWJIbHBIE BBIBOABI. Takke CTyJEHTaM
HEOOXOMMO M3YYUTh CAMOCTOSITENIbHO TEOPETHUECKUN MaTepual, HeOOXOANMBII
JUTS BBITIOJTHEHUS TIPAKTUYECKUX PadoT.

CamocrosiTesibHas padora Nel. HHonyuyenue MarHUTHBIX
reTepoCTPYKTYPHBIX IJICHOK.

B mpouecce pocta TOHKMX IMJIEHOK CTYAEHTHI MOJYy4arOT IU(PaKIUOHHbIE
M300pakeHHsI TOBEPXHOCTH IJICHOK M JIaHHbIE C KBAPLIEBOIO U3MEPUTEISI TONIIUH.
[To nudpakiMOHHBIM M300paXKEHUSAM OMPENETUTE CTPYKTYpPY CJIOEB B oOpaslax.
[To ocumuIsILIsIM UHTEHCUBHOCTH PE(JIEKCOB U JIaHHBIM KBaplI€BOTO U3MEPUTEIIS
TOJIIIMH ONPENEIUTEe TMEePEeCYETHhIM KOIPPUIUEHT M CKOPOCTh OCAKICHUS
marepuanoB. [lo nudpakiMOHHBIM H300paKEHUSM [MOBEPXHOCTU IUICHOK B
IpOLECCe WX POCTa HEOOXOAMMO OMpPENEIUTh 3aBUCUMOCTh MapamMeTpa pelieTKH
OT TOJILUHBI OCAXIEHHBIX cjoeB. [[nsg HekoTopbix 00pa3loB MNOHAaTOOUTCS
00paboTaTh PEHTTEHOBCKUE CIIEKTPHI JJIsl aHaJIN3a COCTaBa MJICHOK.

CamocrositesibHast pabdora  Ne2.  HccienoBanme  MArHMTHBIX
reTepoCTPYKTYPHBIX IUIeHOK MeToaoM Kepp Mukpockonuu, BHOPAIHOHHBIM
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MarHeToMeTpPOM U ONTHYECKHMM MATHETOMETPOM.

[TocTpoiiTe METIM MAarHUTHOTO TUCTEpe3uca sl oOpasla, U3MEPEHHBIE B
pa3IUYHBIX a3UMYTaJbHbIX HampasiieHuax oT 0 mo 180° ¢ marom B 10 rpagycos
METOJJaMU BHOpaIlMOHHOTO MarHuToMeTpa u MarHutomerpa Keppa. Iloctpoiite
3aBUCHUMOCTH  KOADPLMUTUBHOW  CHJIBI M HOPMHPOBAaHHOM  OCTaTOYHOMU
HAMAarHMYE€HHOCTH OT HANPAaBJIEHUS MPUIIOKEHUS MarHUTHOro mnons. CpaBHUTE
MOJIYYECHHBIE 3aBUCUMOCTH C TEOPETUYECKHMMHU W CIEJIAWTE COOTBETCTBYIOILIUE
BBIBOJIBI O MEXaHU3ME€ IEpEMarHMyYrMBaHMs B HcciaeayeMon cucteme. CpaBHUTE
JTAHHBIE, [TOJTYYEHHBIE PA3IMYHBIMH METOJAMMU.

[Io mony4YeHHBIM METIASAM MAarHUTHOTO THUCTEPE3HCA ONPENCIUTE MOJIE H
HHEPrUI0 MAarHUTHOM aHU30TPOIIHH.

CamocrosTenbHas padora Ne3. IlosydyeHHe MATHUTHBIX HAHOCTPYKTYP
METOJAMH ONTHYECKOHN U 3JIEKTPOHHO-JIy4YeBOM JUTOrpadpumn

[Ipoananusupyiite n300pakeHNUsI MUKPOCTPYKTYP, OJTYyUYEHHBIE C TOMOILBIO
Pa3IMYHBIX MHUKPOCKONOB. [lo onTudyeckum n300paxxeHUsIM OLICHUTE OOIIMN BHUJ
CTPYKTYp, YJaJOCh JIA BBINOJHUTH 3a/1ayy, BE3J€ JIU COIIEN PE3UCT, HAJIEHKHOCTb
KOHTAaKTOB, U T.J. [To n300paxxeHusIM CKaHUPYIOLIErO AIEKTPOHHOIO MUKPOCKOIA
HEO0OXOIMMO U3MEPUTHh Pa3Mephbl CTPYKTYP, BBIIECPHKAHBI JIM JTIOIYCKH, HACKOJIBKO
poBHbIE Kpas y oObekToB. Ilo M300pa)keHHsIM aTOMHO-CHJIIOBOTO MHKPOCKOIA
HEOOXOJUMO ONPEIENIUTh TOJIIMHY MOJYYUBIIMXCS MHUKPO U HAHOCTPYKTYp, a
TaK)Ke U3MEPUTh NPOodUIH peibeda NOBEPXHOCTH, OLIEHUTh PE3KOCTh Iepexo/ia OT
TpaBJICHOU 00JIACTU K COXPAHUBIICHCS.

CamocrositenbHass padora Ned HccienoBaHme MarHMTOTPACHOPTHBIX
CBOICTB MATHUTHBIX IeTEPOCTPYKTYP.

CpaBHHTE JaHHBIE O MEPEMAarHUYMBAHUU MHKPOCTPYKTYpP, MOITYUYEHHBIE C
nomouibto Kepp-marautomerpa, BHOpPAlMOHHOTO MarHUTOMETpa M IyTEM
U3MepeHHus: aHoMaibHOro 3(ddexta Xoita. OTMETbTE pa3HUIy B IOJYUYEHHBIX
NEeTJIAX MarHUTHOTO THCTepe3nca U OOBSICHUTE €€ B BbIBOJAax. Paccuwuraiite
3¢ (EeKT TMraHTCKOro MarHUTOCONPOTHUBIICHUSI B CyINEppelIeTKax 1Mo U3MEpPEHUsIM
CONMPOTHUBJIEHUSI OT MAarHUTHOrO mojis. Paccuuraiite 3Q¢ekr aHU30TPOIMHOro
MarHUTOCOIIPOTUBIICHUSI B OJHOCJIOWHBIX IUIeHKaX. [lo cmemnieHuto mnerens,
MOJIYYEHHBIX C IMOMOIIBI0 aHOMaNbHOTO 3(PdekTa Xomia B NPUCYTCTBUM TOKA,
paccuuTaiite 3(PQGEeKTUBHOCTh TNEpelayd CIOUHOBOIO MOMEHTa OT TOKa B
COOTBETCTBYIOIIUX 00pa3Iax.

CamocrosiTeJbHAsA padora Ne5 Busyanuzauust NnoBeAeHus
HAMATHUYEHHOCTH B MATHUTHBIX TeTepoCcTpPyKTypax ¢ mnomombio Kepp
MHMKPOCKOIHH.

O06paboraiiTe ~ ceput0  TOJYYEHHBIX  H300pakeHUi  XOJUIOBCKUX

MHUKPOCTPYKTYP B MPOLECCE NEPEMATHUYMBAHUS TOKOM C MOMOILBIO CIENUATIbHON
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nporpamMmbl. IlocTpoiiTe mNeTIM TOKOBOIO THCTEpE3HCa, IMOJYyYECHHBIE IIPU
pPa3JIMUHBIX 3HAYEHUAX IIJIOCKOCTHBIX MATHUTHBIX TOJIEH, U OOBACHUTE HX.
Paccunraiite 3¢(eKTUBHOCTH MEPEKITIOYCHHSI HAMAarHUYEHHOCTH 3a CUET Mepeaadu
CIIMHOBOT'O MOMEHTA OT TOKa B ()eppOMAarHUTHBIE CIIOH.

CamocrosiTesibHasgs padora Ne6 N3mepeHue 3Hepruud B3auMOAEHCTBHS
J3snommHckoro-Mopusi ¢ nomombio Kepp-Mmukpockona.

[TocTpoiiTe KpUBBIE 3aBUCUMOCTH CKOPOCTH JBWKEHHUS JIEBOM WM IPaBOU
JIOMEHHBIX TPaHUIl OT BEJIWYMHBI MPOJOJIBHOTO MarHuTHoro noiist. [IpousBenure
(GUTHUHT TOJYYEHHBIX 3aBUCHMOCTEH C TOMOIIBIO CIENUAIBLHON MPOTPAMMEI.
Onpenenute MUHUMAIBHYIO JIUCIEPCHUIO TMOCHE pacyeTta Kak MUHUMYyM 20
utepauuii. Omnpexnenure MoJie B3auMojaecTBUs JI3syommHcKoro-Mopust u
CpPaBHUTE €ro C IOJIEM, MPU KOTOPOM HAOIIOJAETCS MUHUMAJIbHOE 3HAUCHHE
CKOpPOCTH Ha KpuBBIX. OOBSICHUTE, MOYEMY OHHM COBMANAIOT WJIH OTIMYAIOTCS.
PaccunraiilTe aCMMMETPUYHOCTh KpPHBBIX, HCIOJIb3YysSd OIPEACICHHOE MOJIe
B3aumozencTeus [3smommuckoro-Mopus. [Ipoananusupyiite pe3ysprar.

CamocrositesibHass  padora  Ne7  U3MepeHue  NepHOIMYHOCTH
JIJAOMPUHTHON JOMEHHOH CTPYKTYpPbl € IIOMOIILI0 MATrHMUTHO-CHJI0BOIO
MHKPOCKOIIA.

N3mepbTe 20-30 npoduieit V3MEHEHUS HaMarHU4eHHOCTH,
OpPUEHTUPOBAHHBIX NEPHEHAUKYJSPHO JMHUK JIOMEHHBIX TrpaHull. l3mepbre
pasMep JOMEHOB M MEPUOAUYHOCTH C IIOMOIIBK) YCPEAHEHMS IIOJYUYECHHBIX
naHHblx. Onenute omuOKy. IIpoBemure dypbe npeoOpazoBaHWe MarHUTHOM
CTPYKTYpbl M OIPEACINTE €€ NEPUOJUYHOCTh Mo H300paxeHuto Pypbe-oOpasza
MarHuTHOW CTpyKTypbl. CpaBHUTE JaHHBIE, TOJyYEHHbIE JBYMS pa3HbIMU
cnocobamu. PaccuuTtaiite 3Hepruto B3aumonaeucTBus J[3smommHckoro-Mopus,
UCIIOJIb3YH0 CIEHHUAIIBHYIO MPOrpaMMy M 3Has MarHUTHbIE MapaMeTpbl oOpasia.
[ToBropute BCE NYHKTHI I JBYX JApyrux o0pasinoB. IIpoananusupyiite
MOJTYYEHHbIE PE3YJIbTAThI U CAECIANTE BHIBOBI.

Ilinan-rpaguk BHINOJHEHHS] CAMOCTOSITEIbHON PadoThl 10 AUCHUILINHE

Ne | laTa/cpoku Bua camocrosrenbHoit | Ilpumepnbie | @opma KOHTPOJIA
1/n | BHINOJHEHUS padoThI HOPMBI
BpeMeHHU Ha
BBINOJIHEHH e
1 Pabota ¢ ocHOBHOII 1 ITP-6 IIpakTuueckas
B TEUCHUE JIOTIOJTHUTETLHOM 54 ygac. pabora
cemecTpa JUTEPaTypOil, UHTEPHET-
MCTOYHHUKAMHU.
IToaroroBka k
IPAKTHYECKUM paboTam.
2 B Teuenue ITonroroBka K 9k3ameHy | 36 gac. OK3aMeH
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ceMecTpa

UTOI'O 90 uacoB

4. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

PexoMeHaaIuu MO CAMOCTOATEILHOM PadoTe CTYJACHTOB
CamocrosiTennbHasi paboTa CTYIEHTOB SBISICTCS HEOTHEMJIEMOW YacCThIO

0o0pa30BaTeIbLHOTO MpOIEcca U paccMaTpUBAETCsl KaK OpraHu3alMoHHas (Gopma
oOyuenusi. CamocrtosiTenbHasg paboTa MO AUCHUUIUIMHE OCYIIECTBIISCTCS B BHUC
BHEAYIUTOPHBIX (POPM MTO3HABATEIBHOMN IE€ATEIbHOCTH.

CamocmosamenvHas paboma exirouaem 6 cedsi MOArOTOBKY K MPAKTHYECKUM
paboTam, paboTy C JIUTEPATYPOil.

Paooma c rumepamypoil.

PekoMenayercss HCMONB30BaTh PA3IWYHBIE BO3MOXXHOCTH pabOTHI  C
nauteparypoit: GpoHapl HayuyHou Ombmmoreku BV (http://www.dvfu.ru/library/)
U JpYyruxX BEAYILIMX BY30B CTpPaHbl, a TakXe IOCTYIHBIX U1 HCIOJIb30BAHUSA
HAy4YHO-OMOJIMOTEUHBIX CUCTEM.

B mporiecce  BBIIONHEHHS ~ CaMOCTOSATENBbHONM  pabOTh, B  TOM
YHClie TPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM PEKOMEHIyeTcs paboTaTh CO
CHEQYIOINMHU BUAAMH U3IAHUN:

a) Hayunesle wu3gaHus, mnpegHa3HAUYEHHblE MJiI HAy4HOM paboOThl H
COJIEpIKaIle TEOPETUIECKUE, IKCTICPUMEHTAIbHbBIE CBEACHHUS 00 MCCIIEIOBAHUSIX.
Onu MoryT my6siukoBaThesi B popMe: MOHOrpaduil, HAYYHBIX CTaTeH B XKypHaax
WM B HAYYHBIX COOPHUKAX;

0) YueOHas uteparypa noapa3AeiisieTcs Ha:

- y4yeOHble u3gaHUs (Y4yeOHMKH, y4yeOHbIE MOCOOMS, TEKCThl JIEKIHil), B
KOTOPBIX COJIEPIKUTCS HanOoJee TMOJTHOE CHCTEMHOE M3JI0KEHUE AUCIIUILTUHBI UITH
KaKOr0-TO €€ pa3zena;

- CIIPaBOYHUKH, CIIOBAPH U SHIMKIONEANN — U3TaHUs, COIEPIKALIUE KPATKHE
CBEJCHHMS HAyYHOTO WM TPUKIATHOTO XapakTepa, He TNpeJHa3HAYCHHBIC IS
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CILIOIIHOTrO YTeHMs. VX 11€1b — BO3MOXKHOCTD 6BICTpOFO IMOJIYYCHU CaMbIX 06HII/IX
HpC,ZICTaBJIeHI/Iﬁ O IIpCaAMCTC.

Iloozomoeka Kk npakmuueckum pabomam

[Tepen mpakTuueckoir pabOTOW CTYIEHT JOHKEH CaMOCTOSITEIIBHO M3YYHTh
METOJMYECKHE YKa3aHHUSA IO €€ BBIINOJHEHUIO, O3HAKOMUTBLCS C COJEp:KaHUEM
paboThl, MPOYNUTATh HEOOXOAMMYIO YYEOHYI JUTEparypy Uil HOHUMAHUSA
(¢u3nyeCKuX MpOILECCOB, U3yYaeMbIX B NpakTudeckoi padore. [locne ycnemHoro
BBIMIOJIHEHUSI ~ MPAKTUYECKOW  paboOThl  CTYyIE€HT  CAMOCTOSTEIBHO  IUIIET
oOpabaThIBaeT MOMyUYEHHBIC JaHHbBIC U MUIIET OTYeT. B MeTonnyeckux yKazaHHsIX
M0 BBIMOJHEHUIO TPAKTHUYECKUX pPadOT mocie Kaxaod padoTel CIeayioT
KOHTpPOJIbHBIE BONpockl. Ha HUX HE00X0IMMO MOJArOTOBUTH OTBEThI. Kpome Toro,
HEOOXOJMMO HMETh 0a30Bble 3HaHMS 1O u3yuaeMoud Teme. Crmaua otyeta
IIPOBOJUTCS BO BPEMS IIPAKTUYECKUX 3aHATHM.

Cmpyxkmypa omuema no npakmu4eckou pabome

OTueTl MO NPAKTUYECKUM paboTaM MpPEACTaBISAIOTCS B AIIEKTPOHHON
dopme, OATOTOBIICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B peakTope MSWord.

Otuer 1o paboTte A0JKEH ObITh 0000IIAIOIINM JOKYMEHTOM, BKIIIOUYATh BCIO
MH(OPMAIMIO MO BBIMOJHEHUIO 3aJJaHUI, B TOM YHCIIE, [IOCTPOECHHBIE JUArPaMMBbl,
TaONHIIBI, TPUIIOKEHHSI, CIUCOK JHUTEPAaTypbl M (MJIM) pacyeTbl, COMPOBOXKIAs
HEOOXOJMMBIMU MOSICHEHUSIMU U WJUTIOCTPALIUSIMU B BUJIE CXEM, IKPaHHBIX (OpM
(«CKpUHILIOTOB») U T. II.

CTpyKTypHO OTHYET MO MPAKTUYECKOW pabdoTe, KaK TEKCTOBBIH JOKYMEHT,
KOMIUJIEKTYETCA MO CICAYIOUIEH CXEME:

o TumynvHuli 1ucm — 06s13amenbHas KOMIIOHEHTA OTUYETa, IIepBasi CTpaHuLa
OTYeTa, MO MPUHATON aJisi 1abopaTOpHBIX paboT ¢hopme (TUTYJIBHBIN JUCT OTYETA
JOJKEH pa3MelaThes B 001eM (aiisie, Tie mpeACcTaBlIeH TEKCT OTUYETA);

o Ucxoouvie oanHvle K 8bINOIHEHUIO 3a0anull — 00s13aTeIbHAsi KOMIIOHEHTA
OTYETa, C HOBOW CTPAHUIIbl, COAECPKAT YKa3aHUE BApUAHTA, TEMBI U T.1.);

e OcHogHasi yacmb — MaTepuaibl BBHINOJIHEHUS 3aJlaHui, pa30uBaeTcs Mo
pyOpHKam, COOTBETCTBYIOIUX 33JaHUAM paOOThI, C UEPAPXUUECKON CTPYKTYpPOH:
pazzensl — NOAPa3Aebl — IIYHKTHI — IOANYHKTHI U T. 1.

PexomenmyeTcs B OCHOBHOM YacTH OTYETa 3aroJIOBKH PyOpHK (MOAPYyOpUK)
naBaTh UCXOoAsid U3 (GOPMYJIMPOBOK 3amaHuii, B ¢GOpMe OTTIarojabHBIX
CYIIECTBUTEIbHBIX;
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® Bbigoovl — 00s3aTenbHasi KOMIIOHEHTa OTYETa, COACPKHUT 0000IIarole
BBIBOJIBI TI0 paboTe (KaKue 3a/laud PEHICHBI, OIICHKAa Pe3yJbTaTOB, YTO OCBOCHO
MIPHU BBITIOJTHEHUN PAOOTHI);

e Cnucok aumepamypsi — 00s13aTelbHass KOMIIOHEHTa OTYETa, C HOBOM
CTPaHULBl, COJAEPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IPU BBIIOJHEHUU
paboThl, BKJIOYas AJIEKTPOHHBIE MCTOYHHUKHM (CHMCOK HYMEpPOBAaHHbBIM, B
COOTBETCTBUH C NIPAaBUIIAMHU ONMCaHUs OnOIHorpadun);

e [Ipunoscenus — HeoOs13aTeIbHAsl KOMIIOHEHTA OTYETA, C HOBOW CTPaHULBI,
COJIEP>KUT JIONOJIHUTEIbHBIE MaTepralbl K OCHOBHOM YacTHU OTYETA.

Ogpopmnenue omuema no npakmuieckou pabome

Heobxoaumo o0paTuTh BHUMaHUE Ha CIEIYIOLIUE acleKThl B 0(OPMIICHUU
OTYETOB PadOT:

e Halop TEKCTa;

® CTPYKTypHUpOBaHHE PabOTHI;

e oopMmIIEHHE 3arojlOBKOB BCE€X BHIOB (pyOpUK-1IOIPYOPUK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJUII, IPUIIOKEHUH );

e 0(dopMIIEHHE NTEPEUHCIICHUN (CITUCKOB C HyMepalueil Wiki MapKUpOBKOK );

e odopmieHue TabuII;

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

e Habop 1 opopMIIEHNE MATEMAaTUYECKUX BbIpakeHU (hopmyi);

e ohopMIIEHHE CIUCKOB JIUTEpATypbl (OMOMMOrpaduuecKux OMHCaHUI) U
CCBUTOK Ha UCTOYHUKH, IIATUPOBAHMUS.

Habop mexcma

Habop Tekcra ocyiiecTBisieTcs Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CIICYIOIIUMHU TPEOOBAHUSIMH:

e [IeYaTh — HA OJHOM CTOPOHE JucTa Oejoi Oymarm dopmara A4 (pazmep
210 Ha 297 MMm.);

® UHTEpBaJ MEXCTPOUYHBIN — IOy TOPHBIH;

o mpudt — TimesNewRoman;

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

® BEHIPAaBHMBAHHE TEKCTA — IO ITUPUHEY;

® TI0JIs CTPAHUIIBI -1eBoe — 25-30 mM., paBoe — 10 MM., BepXHEe U HIKHEE
—20 MMm.;
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® HyMepalus CTPAHUIl — B IPABOM HUKHEM YIUIy CTPAHMUIIbI (JIJ11 CTPAHUI] C
KHW)KHOM OpHEHTalMel), CKBO3HAas, OT THUTYJBHOTO JHCTa JO TMOCIeTHEN
CTpaHHUIIBI, apabCKuMu mudpamu (IEPBOM CTPAHUIICH CUUTACTCS TUTYJIBHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCA, Ha CINEAYIONIECH CcTpaHulle MpocTaBisieTcs udpa
2» U T. 1.).

® pPEXUM aBTOMATHYECKOrO MEPEHOCA CJIOB, 3a MCKIKOYEHHEM TUTYJIBHOTO
JUCTAa W 3arojOBKOB BCEX YpPOBHEW (IIEPEHOC CJIOB I OTIAEIbHOro ad3amna
omokupyetcs cpenctBamu MSWord ¢ momonisio koManasl «@opmat» — ad3arl mpu
BBIOOPE OMIINU «3aAMPETUTh ABTOMATUYECKUI TIEPEHOC CIIOBY).

Ecnu pucynok wiu Tabnauna pa3MeneHsl Ha Jucte popmata 6ombine A4, ux
CIeAyeT Y4YHMThIBaTh, KaK OJHY CTpaHuIly. HoMep CTpaHMIBl B 3THUX Cly4asx
JIOITyCKAETCsI HE TPOCTABJISATb.

Cnucok IuTepaTyphl U BCE NPUIOHCEHUs BKIIFOYAIOTCS B OOIIYIO B CKBO3HYIO
HyMEpaIuio CTpaHUI] pabOTHI.

Pexomenoayuu no oghopmnenuio epaguueckoco mamepuana,
HONYYEHHO20 C IKPAHO8 8 UOE « CKPUHUUOMOB)

I'paduyeckue Komuu SKpaHa («CKPUHUIOTBHDY), OTpaXkarollue Trpaduky,
auarpaMmbl MOJIEJNEH, CXEMbl, SKpaHHbIe (OPMbI U T.I. JOJKHBI OTBEYATh
TpeOOBaHUSM BU3YaJIbHOW HAINIATHOCTA TMPEACTABICHUS HWILTIOCTPATUBHOTO
MaTepuana, Kak 10 pa3MepaM TpaduyecKkux OOBEKTOB, TaK W pa3periaromien
CIIOCOOHOCTH OTOOpaXEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTUM BaXKHBIM
MI0JIb30BATEIHCKUM TTapaMeTPaM.

PekoMeHnayercss B cpelie MpOrpaMMHOTO MPUIIOKEHUS HACTPOUTH «IKpaH»
Ha MapaMeTpbl MacIITaOMPOBAaHUS M pa3MELIEHUS] CHUMAEMBbIX JUIsl UJUTFOCTPALUH
00bekToB. [Ipu 3TOM HE0OX0aUMO YyOpaTh «JIUIIHKE» OKHA, KOMaH/bl, BbIIEICHHUS
OOBEKTOB U T. .

B mepeHeceHHBIX B OTYET «CKPUHIIOTaX» PEKOMEHIYETCS «Cpe3aThy
HEHY)KHbIE  00JIacTH, TyTeM pPEJaKTUPOBAHUSA  «U300paXeHHi», a TMpH
HEOOXOJMMOCTH OTMACIITaOMPOBAaTh WX NJISl 3aMOJIHEHUS! CTPAHUIIBI OTYETa «IIO
HIMPUHEY.

«CKpUHILIOTBD» B OTUETE OQPOPMIISIIOTCS KaK PUCYHKH, C 3arojoBKaMmH,
MOMEIAEMBbIMU HU)XE OOJIACTH PUCYHKOB, a B TEKCT€ JOJDKHBI ObITh CCHUIKM Ha
yKa3aHHbIE PUCYHKH.

5. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne KouTposmnpyemsie Koasbl u 3Tansi OueHovHbIe cpeacTBa
n/n pasjiesibl / TeMbl ¢GopMHPOBAHUSA | Tekymuii KOHTPOJIbL | MPOMEXKYTOUH
AUCHHUILIMHBI KOMIIeTeHI U asi aTTecTanus
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Paznen 1 [1K-2 3HAeT [IpakTuueckas DK3aMeH
pabora 1 (ITP-6)
[IpakTnueckas
yMeeT pab6ora 2 (ITP-6)
[IpakTnueckas
pabora 3 (ITP-6)
Brnageer | lIpakTuueckas
pabora 4 (ITP-6)

[IpakTnueckas
pabora 5 (ITP-6)
Paznen 2 [1K-2 3HAeT [IpaxTueckas DK3aMeH
pabora 6 (ITP-6)
yMeeT
[IpakTnueckas

BAAACCT | haGora 7 (IIP-6)

Turnoseie KOHTPOJIbHBIE 3a/1aHusl, METOJIMYECKUE Marepuassl,
OMpEeNEIAIONME MPOILEAYPhl OLICHUBAHUS 3HAHWM, YMEHHI W HABBIKOB U (WJIN)
ONBbITA NIEATEIBHOCTH, a TAKX€ KAUYECTBEHHBIC KPUTEPHUHU OLICHUBAHHUS, KOTOPHIC
OIMKCHIBAIOT YPOBEHBb C(HOPMUPOBAHHOCTH KOMITETECHIIUM, TTPECTABIICHBI B pa3jielie

DOC.

6.CIIMCOK YUYEBHOM JIUTEPATYPbBI U THOOPMAIIMOHHO-
METOANYECKOE OBECIHEYEHUE JUCIIUAIIJINHbI
OcHoBHas auTEeparypa
1. bopucenko, B. E. Cniuntponuka : yueOHoe mocodbue / bopucenko B.E.,

Hanumtok A.JI., Murac JI.b.. — Mocksa : JIaboparopus 3uanuit, 2017. — 230 c.
— ISBN 978-5-00101-538-3. — Tekct : »dHEKTpOHHBIA // DIEKTPOHHO-
OubmMoTeuHast cucTtema IPR BOOKS ; [caitT]. — URL:
http://www.iprbookshop.ru/88493.html

2. Bonkos, H. B. ®u3uka marHuTHbBIX sBiaeHU. @eppomaraetnsm: YdueOHOE
nocoobue / H. B. BomkoB. — Kpacnospck: u3g-so COY, 2015. — 125 c.
https://search.rsl.ru/ru/record/01008028682

3. Kypc obmieit pusuku : yueOHOe mocoOHe Il BY30B IO TEXHUYECKUM
HamnpaBJeHUSIM M crenuaibHocTsM B 4 T. : T. 3 . KBaHTOBas onTuka. ATOMHas

¢buzuka. Ousnka TBepAOro Tenaa. Gu3nuka aTOMHOTO S/Ipa U DJIEMEHTAPHBIX YaCTHI]
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http://www.iprbookshop.ru/88493.html
https://search.rsl.ru/ru/record/01008028682

/ Y. B. CaBenbeB ; noja oomur.pen. B. M. CapenseBa.MockBa :KnoPyc, 2012. 9K Hb
JAB®YVY: http://lib.dvfu.ru:8080/lib/item?id=chamo:684653&theme=FEFU

4. KBantoBass ¢u3uka u HaHotexHomorun / B. Heomun. Mocksa
:Texnocepa, 2013. oK Hb JIBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:813057 &theme=FEFU

5. Teopetnueckas ¢u3mka : ydyeOHOe mocoOme I  (PU3HUECKHUX
crienuaibHoCcTe yHUBepcuTeToB : [B 10 1.] T. 2 . Teopus mons / JI. . Jlangay, E.
M. JInpmmn ; mox pen. JI. I1. [TuraeBckoro. Mocksa :@usmatiut, 2012. 3K Hb
JAB®YVY: http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU

6. ®u3nka KOHIACHCHUPOBAHHOI'O COCTOSHUS : yueOHOe mocoOue ajsi By30B
0 TEXHUYECKUM HANpaBJICHUAM MOATOTOBKHU M crienuanibHocTsIM / FO. A. baiikos,
B. M. Ky3nenos. Mocksa : BUHOM. JlabopaTtopus 3nanuit, 2011. 9K Hb JIBOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668131&theme=FEFU

JlonoJiHMTE IbHAA JTUTEPATypa
1. BopotsiaieB, B. M. ba3oBbie T€XHOJIOTHU MHUKPO- U HAHOAJICKTPOHUKHU:
yueoHoe nocobue / Boporeiaiies B.M. Ckymnios B.I. - M.: IIpocnekr, 2018. — 520
c. http://biblioclub.ru/index.php?page=book&id=469679

2. Pemmiens, A. A. Martepuanbl 1 METOABl HAHOTEXHOJIOTHH [ DIIEKTPOHHBIHI
pecypc]: ydebHoe mocobue / Pemmenr A.A., BameeBa A.A.— DIeKTpoH.
TEKCTOBbIE JaHHble. — ExarepuHOypr: Ypanbckuil ¢eaepanbHblil YHUBEPCHUTET,

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

3. ®u3uka MnoBepxHOCTU. TeopeTnyeckue MOJEIU U 3KCIEPUMEHTANIbHbIE
meroasl / M. B. MamonoBa, B. B. IlpynuukoB, U. A. IlpynnukoBa. MockBa
:dU3MaTINT, 2011. DK Hb JIBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:663084&theme=FEFU

4. DnekTpoMarHeTusM. MeTojsl penieHus 3aaad : yueoHoe nocooue / B. B.
[Toxporckuii. MockBa : BUHOM. Jlabopatopus 3uanwmii, 2011. 5K Hb JIBDYVY:
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: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

HNuTepHeT-pecypcehl

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

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

3. IIpoekt o coBpemeHHol dyHaaMeHTalIbHOM Hayke «lloctHaykay»

http://postnauka.ru

4. HaHOTEXHOJIOTrHYeCcKoe 00111eCTBO «HanomeTp»

http://www.nanometer.ru

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecreYeHnst
[Ipu ocymecTBaeHMH 0Opa30BAaTENBHOTO MpoIecca MO JUCIUILINHE

UCIIOJB3YETCsl 00Ilee MPOrpaMMHOE OOECIICUCHUE KOMIIBIOTEPHBIX YUYEOHBIX

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

7.METOJMYECKHUE YKA3AHUS 10 OCBOEHUIO
TV CTUILIAHBI

CryaeHT B mpoiecce OO0y4yeHUsi JOKEH HE TOJIBKO OCBOUTH YUYEOHYIO
nporpaMmy, HO U TPHUOOPECTH HABBIKM CAMOCTOSITENbHOM paboThl. CTyaeHT
JIOJKEH YMETh TUIaHUPOBATh U BBITIOJIHSATH CBOIO PaboTYy.

[Ipu opranuzammmu y4yeOHOW JEATENLHOCTH HA 3aHATHSX  IIHPOKO
WCIOJIB3YIOTCA KaK TPAJULIMOHHBIE, TAK U COBPEMEHHBIE JICKTPOHHBIE HOCUTEIIN
nHpopMaIu, a Takke BO3MOXKHOCTH MH(POPMAIIMOHHBIX U KOMMYHHUKAIITMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHUH.

[IpakTrdeckue 3aHATHS TPOBOJSTCS B yUEOHOM rpymre.

Co crTopoHBl mpenoaaBareNs  CTYJEHTAaM OKa3blBa€TCS IOMOIIb B
dbopMHpOBaHUM HABHIKOB PAa0OTBI C JMTEpPaTypoOMl, aHajau3a JHUTEPATYypPHBIX
HMCTOYHUKOB.

Crnenyer y4uThIBaTh, YTO OCHOBHOM 00BEM HMH(OpPMAIMU CTYACHT HOJHKCH
YCBOUTh B XOJE€ CHUCTEMAaTHYECKOW CaMOCTOSITEILHON pabOThl C MaTepualiaMu,

PasMCIICHHBIMHA KaK Ha 3JICKTPOHHBIX, TaK 1 HA TPAAUIITMOHHBIX HOCHUTCIIAX.
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http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://postnauka.ru/
http://www.nanometer.ru/

Jiis yrmyOiIeHHOTO N3YYeHHs MaTepralia Kypca TUCITUTUIMHBI PEKOMEHTYETCsI
UCTIOJIb30BaTh OCHOBHYIO M JIOTIOJTHUTEIBHYIO TUTEPATYPY.

JluteparypHble MCTOYHUKH AOCTYIHBI 0Oy4aeMblM B HAyYHOW OMOIMOTEKE
(Hb) JAB®Y, a Takxke B d3JeKTpoHHBIX Oubiamoreunbix cucremax (9bC), ¢
JOCTYTIOM o TUIIEPCChUIKAM — OBC U3/1aTeNIbCTBA "Jlanp"
(http://e.lanbook.com/), OBC Znanium.com HUI], "UHDOPA-M"
(http://znantum.com/), 9BC [PRbooks (http://iprbookshop.ru/) u apyrue 3BC,
ucnoiszyembie B IBOVY https:// www.dvfu.ru/library/electronic-resources/

dopMaMu  TEKYIIET0 KOHTPOJS pPE3yibTaToB padOThl CTYJEHTOB IO
JTUCIUTUTMHE SBJISIOTCS JTOKJIA, MPAKTHUYECKOE 3a/I1aHHeE.

NTOroBeIil KOHTPOJIL MO AUCIUIUIMHE OCYIIECTBIsAETCS B (hopMe IK3aMEHa B
KOHIIE 2 ceMecTpa.

Opranu3zanus AesITeIbHOCTU CTY/ICHTA.

Ipaxmuueckoe 3amsmue. llepen BBIMOIHEHHEM TNPAKTUYECKUX 3aTaHUMI
CTYJIEHTbI JTOJDKHBI O3HAKOMHUTBCS C TEOPETHUECKHMM MaTepuajoM I0 TeMme
3aHsATHA. Ecu mpu M3ydYeHHHM TEOPETHYECKOTO0 MaTepuaia BO3HUKIN BOIPOCHI,
3aJ1aTh BOIPOC MPEMO/IaBaTEeIIO.

[Tocne BBIMOTHEHNS KaXKIOTO dTara 3aJaHusi, HEOOXOAUMO CAeTaTh aHalu3
MOJTyYeHHBIX pe3ynabTaToB. Ecim pe3ynbpTaTr yAOBIETBOpSET BCEM TPEOOBaHUSM,
yKa3aHHBIM B 3aJ]aHUM, TIEPEUTH K CleaylolieMy JTamy. B mpoTuBHOM ciyuae,
€Clli pe3yJbTaT HE YAOBIETBOpPsAET TpeOOBaHWSAM 3aJaHUsl, MPHUBOIUT K
HEKOPPEKTHBIM BBIBOJIAM W/WJIM OTBETaM, HEOOXOJAMMO TPOaHATU3UPOBATH
MPUYUHBI, TpUBEANIMe K omuokaM. Pabora Haj ommOKkamu SIBISIETCS OJTHUM W3
YCIIOBUH Tpoliecca COBEPIICHCTBOBAHUS 3HAHWA M HABBIKOB a, CIIEAOBATEIBHHO,
YCHENTHON y4eObl i paOOTHI.

Camocmosmenvruas paboma. BbIIONIHEHWE CaMOCTOATEIBHOW pPabOTHI
CTYJACHTaMH HEOOXOIAMMO JIJIsl YCTIEIIHOTO 3aKpeIUIeHUs] N3y4YeHHOTO MaTepuana u

HaBBIKOB MOACIMPOBAHMA, HpI/IO6peTeHHI)IX Ha IIPAKTUYCCKUX 3aHATHAX.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

JInst poBeieHus] MCCIeIOBAaHNMN, CBSI3aHHBIX C BBIOJHEHHEM 3aJaHUs 10
IUCLUUIUIMHE, a TaKoKe ISl OpraHM3allid CaMOCTOSITETIbHOM paboThl CTyleHTaM
JOCTYITHO J1IabOpaTopHOE OOOPYJOBAaHUE U CIHEIHATU3UPOBAHHBIE KAaOWMHETHI,
COOTBETCTBYIOIIME JICHCTBYIOLIMM CAaHUTAPHBIM U MPOTUBONOXAPHBIM HOpMaMm, a
TakKe TPeOOBAHUSIM TEXHUKU O€30MaCHOCTH MPHU MPOBEACHUH YUEOHBIX U HAy4HO-
IIPOU3BOJICTBEHHBIX PA0OT.

MaTepuaibHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecniedeHre JHCIUIIMHbI

HaumMeHoBaHMe crienManbHbBIX
MOMEILEHUH U TIOMEIEHUN IS
CaMOCTOSTENTFHON pabOTHI

OCHaIIEHHOCTH CIIEMHMAIBHBIX
MOMEILEHUH U TIOMEIEHNN I
CaMOCTOSTENFHON pabOTHI

HepequL JIJMICH3UOHHOI'O
nporpaMMHOTO obecreueHus.
PexBr3uThH TOATBCPIKAAIOLICT O
JOKYMCHTA

690922, [Tpumopckuii kpai, .
Bnagusoctok, octpos Pycckui,
noxyocTpoB CanepHsli, HOCEIOK
Asike, 10, xopmye L, ayn. L 502.
VYueOHast ayAuTOpHs IS
IIPOBEACHUS 3aHATUH JIEKITMOHHOTO
THUIIA, TPYNIOBBIX U
WHIUBHUIYAJIBHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOYHOH aTTEeCTAINH

ITomemnieHne yKOMITJIEKTOBAHO
CHenHaTu3upOBaHHON yueOHOH
Meb6epio (ocamounsix MecT — 30)
O6opynoBanue:

KK-manens 47", Full HD, LG
M4716 CCBA — 1 wr.

Jocka ayautopHas.

Microsoft Office - nuuensus
Standard Enrollment Ne
62820593.

CyO0NUIIeH3HOHHOE COTJIAIICHUE
Blackboard Ne 2906/1

01 29.06.2012.

690922, ITpumopckuil kpaid,
r.BnanuBocTok, octpoB Pycckuii,
nostyoctpoB CanepHslid, HOCEIOK
Asike, 10, xopm. A (JIurt. IT), Dtax
10, ka0.A1017.

AynuTopus A CaMOCTOSITEIbHOM
paboTs!

ObopynoBanue:

Mono6m0k Lenovo C360G-
i34164G500UDK — 15 mmr.

W HTErpupOBaHHbIi CEHCOPHBIM
nucruieit Polymedia FlipBox - 1
IIT.

Konmp-npuHTep-11BeTHOM CKaHep B
e-mail ¢ 4 notkamu Xerox
WorkCentre 5330 (WC5330C -1
IIT.)

IBM SPSS Statistics Premium
Campus Edition. ITocraBuuk 3A0
[IporHocTHYecKHe pelIeHus.
Jorosop DA-442-15 ot 18.01.2016
I., 10T 5. Cpok AEHCTBHS JOrOBOpa
¢ 30.06.2016 r. JIuuensus -
GeccpouHo.

SolidWorks Campus 500.
[MoctraBmuk Comua Bopke P.
Horoop 15-04-101 ot 23.12.2015
r. Cpok aeiicTBust 1oroBopa ¢

15.03.2016 r. JIuuensus -
OeccpodHo.

ACKOH Komnac 3D v17.
[ocrasmuk HaBu-kom. Jloroop
15-03-53 o1 20.12.2015 1. Cpok
nercTBus goroeopa ¢ 31.12.2015 r.
JIunensus - 6eccpodHo.

MathCad Education Universety
Edition. ITocraBmuk
Codr Jlaiin Tpetia. JJorosop 15-
03-49 ot 02.12.2015 1.

Cpox aeiicTBUS JOroBOpa C
30.11.2015 r. JIunensus -
OeccpovHo.

Windows Edu Per Device 10

Education. ITocraBmuk
Microsoft. JToroop Ne DA-261-18
o1 30.06.2018 1. ITox-mucka. Cpok
nerictBus gorosopa ¢ 30.06.2018 r.
JInuensus
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- 30.06.2020 r.

Office Professional Plus 2019.
Iocrasmuk Microsoft.
JoroBop Ne 9A-261-18 ot
30.06.2018 r. ITognucka. Cpox
nerctBus gorosopa ¢ 30.06.2018 r.
Jlnmen3sus - 6eccpovHo.
Autocad 2018. ITocraBmmk
Autodesk. JToroBop Ne
110002048940 ot 27.10.2018 r.
CereBasi, KOHKypEHTHasI.

Cpoxk JeiicTBHUS TOTOBOpPA C
27.10.2018 r. JIuuensus -
27.10.2021 r.
CyOnHIIeH3MOHHOE COTJIAIIICHUE
Blackboard Ne 2906/1

ot 29.06.2012.

B menax obOecrnedeHus CHEUAIbHBIX YCIOBUUA OOYYEHHUS WHBAIUIOB U JIMI| C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710poBbsi B JIBD®Y Bce 3manus o0opyaoBaHbl

ITaHTyCaMH,
OCHAIIEHHBIMU

mudramu,

IIOABCMHUKAMMU,

TYaJICTHBIMU KOMHaTaMH,

HaBHFaHHOHHOﬁ IMOAACPIKKH.

TaOJIMYKAMU

CIICOUAIMBUPOBAHHBIMHU ~ MCCTAaMM,

MH(}OpPMaAIMOHHO-

HaumenoBanue
crenuaIbHBIX
ITIOMEIIICHUH 1

TIOMEIEHUN JUIS

OcHaIIIEHHOCTD CIEMUAILHBIX IOMEIEHUN 1
MTOMEILEHHUH [Tl CAaMOCTOSTEILHON PabOThI

IlepeyeHs TMLIEH3MOHHOTO
MIPOTPaAMMHOTO OOECIICUCHUS.
PexBu3UTHI OATBEPAKAAIOIIETO

CaMOCTOSATEIbHOM JIOKyMEHTa
paboThI
CrnennanusupoBaHHas JlabopaTtopus
JemapramenTa o0mieii # SKCIEPUMEHTATBHOM
¢usuku cTpykTyp: JlabopaTopusi TEXHOIOTUU
JIBYMEPHOI MUKPO3JIEKTPOHUKH:
1. CBepXBBICOKOBaKyyMHasl yCTaHOBKa
noBepxHocTHOTO ananu3za MULTIPROBE
ARUPS «Omicrony: - CKaHUPYOIIasi TYHHEIbHAS
MUKpOCKOTHS (B Auana3oHe temmneparyp ot 40 1o
500K), - ynpTpaduoneroBas (OTOIICKTPOHHAS Microsoft
690014, CIEKTPOCKOIIHMH ¢ YTJIOBBIM pa3pelieHrneM Office365/Microosoft/ CILIA/TInarHoe
ITpumopckuii kpa#i, | 2. CBepXBBICOKOBAKyyMHasl IByXKaMepHas 1o
r.BmaguBocTok, yn. | ycranoBka “Omicron” STM VT-25: -
Panguo 5, UAITY CKaHUPYIOIIas TyHHEIbHAS MUKPOCKOITHS (B Microsoft

JIBO PAH, 302,
304, 306, 308, 310

JuanasoHe Temneparyp ot 77 no 700 K) -
JJIEKTPOHHAS 0XKe-CIIEKTPOCKOTHS, - TUPPaKIHs
MEJIEHHBIX 3JIEKTPOHOB.

3. CBepXBBICOKOBAKYyMHas yCTaHOBKA JJIS
MOJIEKYJISIPHO- ITy9KOBOI SIIUTAaKCHH,
o0opynoBanHast 3¢ (y3HOHHBIMH STUEHKaAMH
Knyncena (mpousBojactsa Dr. Erbell) u
JTU(PPaKTOMETPOM OBICTPBIX 3JIEKTPOHOB Specs
RHD-30.

KonmuecTBo nocaqouHbIX pabovnx MecT Juis
CTY/ICHTOB - 8

Teams/Microosoft/CIIIA/ITnatHOE
I10
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00paboTKH

Jlotst

pE3yIbTaTOB

MOKHO

HCIIOJIB30BaTh

CTaHOapTHBIC

POrpaMMBbI JIJIsl IOCTPOCHHUS TpadUKOB B onepannoHHoi cucreme Windows.

9. ®OHJI OHEHOYHBIX CPEJICTB

KOH 1 HAMMCHOBAHUC MHAMUKATOpA
JOCTHXKCHUA KOMIICTCHIMHN

HaumeHoBaHue nokaszarens OlCHUBAHHS
(pe3ynbTata O0yUeHHS [0 TUCIUILTHHE)

[TK-2.1 npumeHsieT METOIbI aHANIK3a
KOHIEITYAIbHBIX M TEOPETHUECKUX
MOJICJICH PeIacMbIX HAyUHBIX
npobieM U 3agad

3HaeT OCHOBHBIC METOIBl aHATTN3a KOHIIETITYaIbHBIX H
TEOPETHUUECKHUX MOJETIeH pelIeHns] HayIHbIX 33124

YMmeer BI>I6I/IpaTI> MCTO/bl aHAJIM3a KOHICTITYaJIbHbIX U
TCOPECTUICCKUX MOI[CHGﬁ JJIA pCHICHU S KOHerTHOfI 3aJa4yn

3aga4

Brnaneer MeTonamu aHain3a KOHLENTYa bHbIX U
TEOPETUUECKUX MOJEJIeH pelIaeMblX HayqHbIX IPOOieM U

[1K-2.2 BBIOHpaeT METOIBI
UCCIIEZIOBaHMUS, COOTHOCHT
npoOsieMy, IemH, 3aJa9H, TIPeaIMeT 1
METO/IbI UCCIICIOBAHUS,
bopmynupyeT npobiaeMy Hay4yHOTo
HCCIIEZIOBaHNUS, 0OOCHOBBIBAET €TI0
aKTyaJbHOCTh 1 HOBU3HY

HCCJICOOBAHUA

3HaeT OCHOBHbBIE METOJbI IPOBCACHNA HAYYHOI'O

YuMeet popmynupoBats mpodiemMy, 000CHOBBIBATh
AKTYaJIbHOCTH 1 HOBU3HY HAYYHOI'O UCCIICAOBAHUA,
MIPUMEHSTh METOIbI IPUKIATHON (PU3UKH K PEIICHUIO
KOHKPETHOW Hay4YHOU 3a/1auu

Brnaneet HaBbIkaMu MpoeCCHOHATBHOTO MBIIIJICHUS,
HEOOXOIUMBIMHU JIJIsl a[ICKBATHOTO UCIIONBb30BaHHS METOIOB
COBPEMEHHOH (PU3UKH B TEOPETHUYECKUX U NPUKIATHBIX
3aJ1a49ax, MOHATHIHBIM alapaToM

I1IK-2.3 opranu3oBbIBa€T U IPOBOAUT
Hay4HbIE UCCIIEIOBAHUS,
o0pabaThIBaeT MOJTyUYECHHbIE

3HaeT METOAUKY ITPOBEACHUA HAYYHOI'O UCCIICAOBaHUA

Ymeet oprannzossiBaTe HMP B HaydHOM KOJIIEKTHUBE,
pacupeesnsTh U JeJerHpoBaTh BBIIOIHIEMYIO paboTy

BnaneeT HaBBIKAMH aHAJINTHYCCKOI pa6OTLI, METOJaMH U

pEe3yIbTaThI
TCXHOJIOTUAMU IIPOBEACHUSA HAYIHOI'O UCCJICAO0BAHUS
Ne KonTposmpyemsie Koasbl u 3Tansi OueHovHble cpeacTBa
n/n pasjie/ibl / TeMbl (l)OpM“POBaHI’iﬂ TeKYLUHMHA KOHTPOJb | NMPOMEKYTOYH
AUACHHUILIMHBI KOMIIEeTeHII U as aTTecTAlNs
Paznen 1 I1K-2 3HAET IIpaxTueckas OK3aMeH
pa6ota 1 (ITP-6)
IIpaxTrueckas
yMeeT pabota 2 (ITP-6)
IIpaxTrueckas
pabora 3 (ITP-6)
Brnageer | lIpakTuyeckas
pa6ora 4 (ITP-6)
IIpaxTrueckas
pabora 5 (ITP-6)
Paznen 2 [1K-2 3HAET IIpaxTrueckas OK3aMeH
pabora 6 (ITP-6)
yMeeT
IIpaxTrueckas
BAAACCT | haGora 7 (IIP-6)
TeKyl]_laﬂ arrecranud  CTYACHTOB 110 JUCHUIINIMHEC IIPOBOAUTCA B
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http://e.lanbook.com/books/element.php?pl1_id=66322

COOTBETCTBUM C JIOKAJIbHBIMA HOpMaTMBHbIMU akTamMu JIBDY wu sgBisgercs
00s3aTEIILHOM.

Tekymas arrectanusi OCyIIECTBISIETCS BEIYIIMM NPENOAABATEIEM.

OOBeKkTamMu OIICHUBAHUS BBHICTYIIAIOT:

— ydeOHas JUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHUSIX, CBOECBPEMEHHOCTH
BBINOJIHEHUS PA3JIMYHBIX BHJIOB 33JIaHUM, IMOCEMIAEMOCTh BCEX BUJIOB 3aHSTUU I10
aTTECTyEeMOM JUCIUILINHE);

— CTEICHb YCBOCHUS TEOPETUUYECKUX 3HAHUM;

— pe3yJIbTaThl CAaMOCTOSATEIIBHOU pabOThI.

CocraBnsieTcs KaJ€HAApPHBIA IUIAH KOHTPOJIBHBIX  MEPOINPUITUNA  TI0
nucuumuinHe. OIleHKa MOCEIaeMOCTH, aKTUBHOCTH OOYYarOIIMXCS Ha 3aHSATHAX
BeIETCS Ha OCHOBE KypHasia, KOTOPBIM BEET Mpero/iaBaTelb B TEUCHUE YUeOHOTO
ceMecTpa.

JIns1 TCIUTIUIMHBI KCTIOJIB3YIOTCS CIEAYIOIINUE OLIEHOYHBIE CPEACTBA!

1. IIpakTrueckas padota (I1P-6)

TpeOoBaHusi K NpPeICTABJEHHI0 M OLUCHMBAHUIO MAaTEpPHAJIOB
(pe3ys1bTaToB)

[Mpaktnyeckast pabora (I[IP-6) - cpemctBo i 3aKpeIUiCHUS |
IIPaKTUYECKOIO0 OCBOCHUS MaTEpHaJIa IO ONPEAEIIEHHON TEME.

[Ipuctymast K BBINIOJIHEHUIO TMPAKTUYECKOW pPabOThI, TPEXKIE BCETO,
CTYICHTY HEOOXOAUMO MOAPOOHO M3YUUTh JICKIIMH, XOJ BBIMOJHEHUS] PabOTHI MO
TE€ME MPAKTUYECKOTO 3aHATUS, COOTBETCTBYIOLIYIO JIMTEpaTypy, TpeOOBaHMs K
COZIEpKaHMI0 U CTPyKType 3amanHus. CTyAEeHT AOJDKEH OINPENEIUTh U YCBOUTH
KJIFOUEBBIE TOHATHS M MpPEACTaBICHMsS. B cilydyae BO3HMKHOBEHUS TPYAHOCTEU
CTYICHT JOJKEH U MOKET OOpaTUThCA 32 KOHCYJIbTAllUEH K MPEero1aBaTesio.

BrinonHeHne npakTUYecKOM pabOThl HAMpaBiI€HO Ha 3aKpemieHue Hu
yriayOieHne OCBOEHUs y4eOHOro mMaTepuaia, pa3BUTHE MPAKTUUECKUX YMEHUH U

HAaBBIKOB.
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OneHrBaHKE TPAKTHYECKOW pabOThl MPOBOJAUTCS IPU IPEICTABICHUU
oT4YeTa B YJICKTPOHHOM WJIM TTEYATHOM BHUJIE, TI0 IBYXOAITLHOM IIKaJIE: «3a4TCHOY,
«HE 3aYTECHOY.

IIpumepHuvie sonpocvl k npakmuueckou pabome:

1. [To xakomy (HU3MYECKOMY MPUHIUIY BHUOPAIIMOHHBIH MarHUTOMETP
U3MepsieT MarHUTHBI MOMEHT 00pasma B moJie?

2. UTo Takoe MarHuTHas aHU30TPOINHMS, OCH JIETKOTO H TPYJJIHOTO
HaMarHu4YuBaHus?

3. HapucyiiTe metnm MarHUTHOTO THCTEpe3UCa, U3MEPEHHBIC B JIETKOM U
TPYIHOM HaIpaBJICHUSIX HAMarHWYWBAHMS, €CJIH B 00pa3iie MPUCYTCTBYET CUITbHAS
OJTHOOCHASI aHU3O0TPOIIHSI.

4. Kak paccuuTaTh I0JI€ U DHEPTHI0O MarHUTHOM aHU3OTPOIHHU IO METOIY
TUIoIaaei?

5. UTo Takoe MarHUTOMEpPTBBIM CJIOW B TOHKHX MArHUTHBIX IIEHKaX, U
KaKOH AKCIIEPUMEHT HYKHO MPOBECTH, YTOOBI ONMPEICTUTh €r0 TOJIITUHY ?

Kpurtepun ouennBanus:

Ouenka TpebdoBanus

«324YTEHO» CryzneHT npuCyTCTBOBAJI HA IPAKTUYECKOM 3aHATHH, BBIIIOJIHUII
MPAKTUYECKYIO PadOTy, CAMOCTOSITENILHO MOIYYHII HEOOXOIUMbIE
9KCHEpUMEHTAIbHbIE PE3YbTaThl, 0(OPMUI OTUET B
COOTBETCTBUH C TPeOOBAaHUSAMHU, IPABUIBHO OCTPOUIT
rpaduyeckre 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH, CJIeNIal
MIPaBUIILHBIE BBIBOJIBI, OOBSICHII X0J] 3aKOHOMEPHOCTEH,
MIPOJIEMOHCTPHUPOBAII [NTyOOKOE 3HAHUE TEOPUU N3YUaEMBbIX
SIBJICHUH, IPABUIIbHO OTBETHUJI HA KOHTPOJIbHBIE BOIPOCHI

«HE 32YTEHO0» CTyJieHT He MpeIoCTaBUI OTUET, TM00 OTYET HE COOTBETCTBYET
YCTaHOBJIEHHBIM TPEOOBAHUSIM 110 O(POPMIICHUIO WU
COJIEP’KAHUIO, HE COAECPKUT BbIBOAOB. CTyAEHT IPEOCTABUII
MpaBWJIbHO O(DOPMIIEHHBIN OTUYET, HO HCIOIb30BAIl Uy KHE TaHHBIE.
CryneHT npeaocTaBuil IPaBUIbHO 0(OPMIIEHHBIN OTYET, HO HE
MO>KET OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.

IIpome:xxyToyHasi arrecTauusi CTYACHTOB MO JWCUUIUIMHE MPOBOAUTCS B
COOTBETCTBUM C JIOKAJIbHBIMA HOpMaTUBHbIMU akTamMu JIBDY wu sgBisercs
00s3aTEJILHOM.

dopma OTYETHOCTH MO NUCIMILIMHE — dK3aMeH (2-i, BECCHHUH ceMecTp).
CTyneHT JonmyCKaeTcs K 3K3aMEHY MOCJE MOJTYUYECHUS MOJIOKUTEIBHBIX OIIEHOK 32
3aIaHUsl TEKYIIEW aTTeCTalluM, BBHIMOJHEHHbIE B TEYEHUE CEeMecTpa (OLIEHOYHBIE
CpeACTBa JJIsI TEKYIIErOo KOHTPOJIs). DK3aMEH M0 JAUCHUILIMHE MPOBOAUTCS B

dbopme cobecenoBaHUS.
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HpI/I HpOMe)KYTO‘IHOI\/'I aTTeCTalnuu 06y‘laIOIHI/IMC$I YCTaHABJIIMBACTCA OLICHKA.

BOl'lpOCLI K 3K3aMEHYy

1. JlmamarnetusMm, OpOWTANBHBIA MArHUTHBIA MOMEHT, CIIMHOBBIM
MarHuTHbBIA MOMEHT, MarHeToH bopa, JlapmMopoBa wyacToTa, AMaMarHUTHBIN
MOMEHT

2. Tlapamarnetusm, KiaccMuecKass M KBAHTOBas TEOpPUU. MarHUTHBIMA
MOMEHT aToMa. HamarnnumnBanue napamaraetrka. 3akod Kropu-Beiicca.

3. ®eppomar"etusM. Teopus MonekyssipHoro noiis. 3akoH Kropu-Beiicca.

4. HamarnunuuBanue ¢eppoMarHeTukoB. OOMEHHOE B3aMMOJICHCTBHE.
Kpusas Ciatepa. 3oHHas Teopust peppomMarHeTusma.

5. MarautHast aHu30TponHsi. MarHUTOKpPUCTAIUIMYECKAs aHU30TPOIHUsS B
KyOnueckux kpuctaimax. ®opmyna AkynoBa. deppoMarHeTUK C KyOMUeCKOU
CAMMETPHUEN BO BHEIIHEM MAarHuTHOM 1moJie. F3mepeHne MarHuTHOM
aHU30TPOIHUHU.

6. Koadbdummentsl pazmaramumBanus. Anuzorporus ¢opmbl. Ciyyaun
HAHOIIPOBOJIOKM M TOHKOW IJIEHKH. CJOKEHHE IBYX OJHOOCHBIX aHU30TPOIUHU.
[leprieHIUKysipHAsi MATHUTHAS] aHU30TPOIIHS.

7. JloMeHHbIe CTEHKU. THUIBI JOMEHHBIX CTEHOK. DJHEPrus W TOJIIMHA
JIOMEHHBIX TpaHull. /[Br>keHuEe JOMEHHBIX TpaHull. 3aKperieHue Ha AedeKTax.

8. Mukpo u HaHoyacTuibl. KoIpHUTUBHOCTH dacTUIl. MexXaHU3MBI
nepemaranuuBanus. Cynepnapamaraetusm. Mogens Ctonepa-Bomabgapra.

9. Jlumamuka  HaMarHuyeHHOCTH.  YpaBHeHue  Jlammay-Jlupmmia.
[lepexntoyeHne  HAMarHMYEHHOCTU.  OJJEKTPOHHBIA  MapaMarHUTHBIA U
(dheppOMarHUTHBIN Pe30HAHCHI.

10. OcHOBBI CTUHTPOHUKHU. CTIMHOBBIN TPAHCIIOPT.

11. I'uranTckoe MaruutoconpotusieHue. Moaens Mortra.

12. OCHOBBI KBaHTOBOMEXaHHUECKOTO TYHHEIMpOoBaHusI. Mojens J[xynuepa

13. Mogaens CnonueBckoro. TyHHETPHOE MAarHUTOCOTIPOTHRIICHHE.

14. IlpuHuMnsl  3a0UMCH W YTeHUsT HH(OpMAUMuU B JKECTKOM JIMCKE.
CoBepIlIeHCTBOBAHUE TEXHOJIOTUM UTCHHS U 3aIKCH.

15. 3anuceiBaromye TOJIOBKU C TaTYNKaMU TUTaHTCKOT'O
MarHuTOCONPOTUBIICHUS

16. Cpena 3amucu € TUIOCKOCTHOM U MEPHNEHAUKYJSIPHOM MarHUTHOM
AHU30TPONUEH

17. CouHoBbeli  BeHTWIL. CHocoObI  CO3JaHUSI CIOUHOBBIX BEHTHIIEH.
CrniocoObl 3aKperieHns HAMArHUYEHHOCTH B CJIOE.
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18. Ilepenoc cnuHOBOrO MOMEHTa OT Toka. [lepeHoc cmMHOBOro MOMEHTA B
CTPYKTypaX C MHOTOCJIOWHBIX CTPYKTypaXx C CHJIbHBIM CIHH-OPOUTAIbHBIM
B3aMMOJICUCTBHEM Ha HHTEp(deiicax.

19. 3anmceiBaromye TOJIOBKHU Cc JTaTYUKaMu TYHHEJIBHOTO
MAarHUTOCOMPOTUBIICHUS.

20. CeHCOp TYHHEIIBHOTO MarHUTOCONPOTHUBJICHUS. Buabl OKHUCIIOB,
UCIIOJIb3YEMBIX B CEHCOPAX TYHHEIbHOTO MarHUTOCOIIPOTUBIICHUS.

21. Anomanbubiii 3pdext Xoma (ADX). Ouznueckrue OCHOBBI U TPUYUHBI
HaOmoaeHus dddexra. Bemmunna ADX a¢dekra B pasHbix cpenax. OcoOeHHOCTH
HabmoaeHuss ADX >ddekra, 3aBUCAIINE OT TEOMETPUU MUKPOCTPYKTYp. OTinnuus
MeTellb MAarHUTHOTO THUCTEpPE3nca, IMOJYYEHHBIX C TIOMOIIBI0 H3MEpPEHUH
XOJIOBCKOIO COMNPOTUBIIEHUS W JPYTUX HWHTETPAIbHBIX MarHUTOMETPUYECKHUX
MeTo0B (BuOparmonnbiit wiin CKBU I marauTomMeTphl).

22. CniunoBbi# 3¢ dexT Xoiuta u B3auMoeiicTBue Pamosl.

23. IlepeHoc CIIMHOBOTO MOMEHTa OT TOKAa, TEKYIIETO B IJIOCKOCTH CIIOEB
Tsokenbix MeTauioB (SOT-3¢dekr). Puznyeckoe OCHOBBI U CIIOCOOBI H3MEPEHUS
SOT-»ddexra.

24. O0miasi KOHIEHIUS W  HEOOXOJWMBIC YCIOBHS  BO3HUKHOBEHHS
B3auMojielcTBus J[3sutomuHckoro-Mopusi B 00beMHBIX KpHUCTaJUIaXx.

25. BzanmoneiictBue JI3smommHcKoro-Mopusi B MHOTOCIIOMHBIX CHCTEMax.
Bnusgnue B3aUMO/ICCTBUS J3sutommHckoro-Mopust Ha MPOLECCHI
MepEMarHuurMBaHuUs U MEPEHOC CIIMHOBIO MOMEHTA OT TOKA.

26. OO0mye MPUHIMIBI TTOCTPOSHUSI MArHUTHOW TaMSTH C MPOU3BOJIBHON
BBIOOpPKOM NaHHbIX. KOHCTpYKIIMOHHBIE 0COOEHHOCTU. [lepCreKTUBbI pa3BUTHUS U
WCIIOJIb30BaHUS.

27. O0mue TPUHIMIBI TOCTPOCHHWS MAarHUTHOM TIaMATH Ha OEroBBIX
nopokkax. KoHCTpykimoHHble 0COOCHHOCTH. IlepCcrneKkTuBBl pa3BUTHS U
MCIIOJIb30BaHUS.

28. CKupMHOHHAsI TaMsITh Ha OETOBBIX JOpOXKKaxX. PazmuuHble crocoObl
peanu3aiuu.

29. [TamsaTh Ha 6ETOBBIX JOPOKKAX HA OCHOBE CMEIIICHUS JOMEHHBIX TPaHUI]
CO CIUH-OpOUTATBLHBIMU 3P deKkTamu (BTOpasi U TPETbU BEPCUN).

30. KupanbHble  CINHUHOBBIE  CTPYKTYphl B CpelA€ C  BBICOKUM
B3aUMOJIEMCTBUEM [[3su10mMHCKOro-Mopusi.
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KpuTtepun BbicTaB/IeHUsI OLEHKH CTYIEHTY Ha IK3aMeHe:

Bbamner
(pedTUHrOBOM
OIICHKH)

Ouenka
(crannmapTHas)

TpeGoBanus K CPOPMUPOBAHHBIM KOMITETEHIUSM

86-100

«OTJIUYHO»

OueHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM OH
ry0OKO ¥ TPOYHO YCBOWJI MPOrPaMMHBIM  Marepual,
MCYEPIBIBAIOIE, IOCIEN0BATENbHO, YETKO U JIOTMUYECKU
CTPOMHO €ro H3jaraeT, yMeeT TECHO YBS3bIBaThb TEOPUIO C
IIPAKTUKOM, CBOOOIHO CIIpaBIIIeTCs C 3ajayaMy, BOIIPOCAMU
U JIpYTUMH BHJaMU T[PUMEHEHHUS 3HaHWM, NpUYEM He
3aTPyJHSETCS C OTBETOM IIPM BUJOU3MEHEHHMM 3aJaHUH,
UCIIONIB3YeT B OTBETe Marepual  MOHOrpapuiecKon
JUTEPaTyphl, TPABUIBHO OOOCHOBHIBACT MPHUHATOE PEIICHHE,
BJIaJIcET Pa3HOCTOPOHHHMMH HaBBIKAMU M  IpUEMaMU
BBIIIOJHEHMSI IPAKTUYECKUX 3a/1a4.

76-85

«XOpOoUIo»

OHCHKa «XOpOoHIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpurajl, rpaMOTHO U IO CYLICCTBY H3JaracTt €ro, He
JA0ITyCKasa CYICCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJIbHO HNPUMCHACT TCOPCTHYCCKUC IIO0JIOKCHHUA IIPpU
PCLIICHUMU IIPAKTHUYCCKHUX BOIIPOCOB MW 3aaa4d, BJIaJACCT
H€O6XOI[I/IMI)IMI/I HaBbIKaMHW U IIPUCMAMM HX BBINIOJIHCHUS.

61-75

«YyAOBJICTBOPU
TCIIBHO»

OueHka «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY,
€CJIM OH UMEET 3HaHMs TOJIBKO OCHOBHOI'O MaTepuana, HO He
YCBOMJI €ro JeTalled, AOIyCKAaeT HETOYHOCTH, HEAOCTATOYHO
npaBWIbHBIE  (HOPMYITUPOBKH, HAPYIICHHUS  JIOTUYECKOMH
IIOCJIEAOBATEIbHOCTH B M3JI0KEHUM  IPOTrPaMMHOIO
MaTepuana, HCIBITBIBACT 3aTPYJHEHUs IIPU BBINOJIHEHUU
PAaKTUYECKUX paboT.

0-60

«HECYOOBJICTBO
PUTCIIBHO»

OreHKka «HEYAOBIECTBOPUTEIIHHO» BBICTABIICTCS CTYICHTY,
KOTOpBIi HE 3HAET 3HAYUTEIHHOW YACTH MPOTrPAMMHOTO
MaTepuaia, IOMyCcKaeT CYIIeCTBEHHBIE ONMMMOKHU, HEYBEPEHHO,
¢ OOJBIIMMU 3aTPyAHEHUSMHU BBITIONHSAET TMPAKTHUYECKUE
pabotel. Kak mpaBmiio, oOIEHKa «HEYJOBIETBOPHTEIHHO
CTaBUTCS CTYIEHTaM, KOTOpble HE MOTYT NPOAOKUTH
o0yueHue 0e3 JOTIOJTHATETBbHBIX 3aHATUH o
COOTBETCTBYIOIIEH AUCIMILTHHE.

INKAJIA U KPUTEPUHN ONEHUBAHMUS pe3yabTaToB 00y4eHns M0 AUCHHMILIMHE

Ormenka | 2 (He 3a4TEHO) 3 (3auTeHO) 4 (3a4TeHO) 5 (3a4TeHo)
BUJIBI
OLIEHOYHBIX
CpEJICTB
3naHus OtcyTcTBHE dparMeHTapHbIE OO6mue, HO HE CdopmupoBaHHble
(8100l 3HaHUH 3HaHUSA CTPYKTYpUPOBaHHBIE | CHCTEMaTHYECKHE
OYEHOUHBIX 3HAHUS 3HaHUS
cpeocma:
NPAKmuyeckas
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paboma)

YMenns OtcyTCcTBHE B uenom ycnemnoe, | B menom ycnemiHoe, YcneniHoe u
(6100l YMEHHH HO HE HO coJieprkaiee CHCTEMAaTHICCKOE
OYEHOUHBIX CHCTEMaTHYeCcKOe OTJeNbHBIE TPOOEITBI yMEHHE
cpeocmas: yMeHHe yMeHHe (JIomycKaeT
npakmuvecxas HETOYHOCTH
paboma) HEMPUHIUITNATILHOTO
XapaxkTepa)

HaBbiku OtcyTcTBHE Hammaue oTnenbHBIX B nemom, CdopmupoBaHHBIC
(BnageHus, HaBBIKOB HAaBBIKOB (HAJIHYHE chopMUpOBaHHBIE HaBBIKU
ONBIT (BnaneHwui, (parMeHTapHOTO HaBBIKU (BIaIEHUS), (Bnagenus),
AesATeJbHOCTH) OTIBITA) OTIBITA) HO HCIOJIE3YEMBIE HEe MIpUMEHSEMEbIE

B aKTUBHOMH popme TIPH PEIICHUU

3aj1a4
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