MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHIS POCCUMCKOM ®EJIEPALINA
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHAILHOTO 00pa30BaHUS

«/{aabHeBOCTOYHBIN (eepabHbIi YHUBEPCUTET»
(ABDY)

UHCTUTYT HAYKOEMKHX TEXHOJIOTWH U IEPEJIOBBIX MATEPHUAJIOB (IIIKOJIA)

«COI''TACOBAHO» «YTBEPXIAIO»

Pyxosoauteins OII, upexrop W.o. 3am._zupekxTopa 1o yueOHOH u
JlenaprameHTa TeOpEeTHIECKOH (HH3HKN A#730 OBPAIORN

1 UHTCJUICKTYaJIbHBIX TEXHOJIOTHIA

Hedenes K.B. Kpacunxkas C.I.

(moamuce) (®.11.0. pyk. OII)
«15» ampens_ 2022 r.

(®.1.0.)
«15» ampens 2022r.

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
BBeaenue B COBpeMEeHHYI0 (PM3UKY MATHUTHBIX SIBJICHUN M MAaTepHAJIOB
IIporpamma MarucTparypsbl
no HanpagsJjenno noAroroBku 03.04.02 ®usuka,

npodpuiab «BeruuciaurenbHas GU3NKAa U KBAHTOBbIE TEXHOJIOTHU (COBMECTHO
¢ MOTH)»

kypc 1 cemectp 1

jJekuuu 16 gac.

MPAKTUYCCKUE 3aHATHSI HE MPETYCMOTPEHBI
naboparopHbie pabotel 18 uac.

B TOM 4HcJIie ¢ ucrnoias3oBanneM MAO nek. 0 /up. 8 wac.
BCET0 YacOB ayIUTOPHOM HArpy3ku 72 vac.

B TOM 4ucJe ¢ ucronb3oBanrneM MAO 8 gac.
camocTosTeabHas padoTa 38 yac.

B TOM YHCJIE Ha TIOJATOTOBKY K 3K3aMeHy 34 Jac.
KOHTPOJIbHBIE paboThI 34 yac.

KypcoBasi paboTa He IpelycMOTpeHa

3auer 1 cemecTp _

9K3aMeH He IPEAYCMOTPEH

Pabouas mporpamMmMa cocTaBlieHa B COOTBETCTBHM C TpeOoBaHusMH DenepanbHOro rocyIapCTBEHHOTO
o0pa3oBaTenbHOr0 CTaHAapTa 1o HampaBieHuto noAarotoBku (03.03.02 ®usmka, yTBEpPKISHHOTO
npuka3zoM MunHcTepcTBa 00pazoBanus U Hayku PO ot «07» aBrycra 2020 r. Ne 891.

Pabouas mporpamma oOCyxkaeHa Ha 3acefdanmd J[lemapramMeHTa TEOPETHYECKOH (U3UKKA U
MHTEIUICKTYaIbHBIX TEXHOIOTUH, TpoTokoa Ne 4 ot « 25 » _Hosops 2021 .

HupexTop JlenapraMeHTa TeopeTHYecKor (pU3UKK U MHTEJUIeKTyalbHbIX TexHonoruii Hedenes K.B.
CocraBuTtens K. ¢.-M. H., ToueHT JlenapramenTa o01ei u sxcriepumenTansHon ¢pusuku Kpaitnosa I'.C.

BnanusocTok

2022



O06opoTHasi cTOpoHa TUTYJAbHOTO Jucta PILJ

|. PaGouas nporpamMma nepecMoTpeHa Ha 3aceJaHHH Kadeapsl:
[IpoTokom oT « » 200 1. Ne

HupekTop nenapraMeHTa:

(moxmuce) (1.0. damumnms)

I1. PaGouast nporpaMMa nepecMoTpeHa Ha 3aceJaHUN Kadeapbl:

IIpoTokon ot « » 20 1. Ne

JupexTop aenapraMeHTa:

(moxmuck) (1.0. damumnms)



" BBeeHne B COBpeMEHHYI0 (PM3MKY MATHUTHBIX SBJICHUH U MaTEPHAJIOB '

AHHOTaNUs AUCHHUIIIINHBI

VYuyeOnast aucuuruinHa «BBeneHHe B COBPEMEHHYIO (DM3MKY MarHUTHBIX

SIBIICHUM U MAaTCpHUAJIOB» MPEAHA3HAYCHA JIA CTYJACHTOB MAaruCTpaTyphl.

S13bIK peanu3anuy — pyCCKUM.

Heab u3yueHUs AUCHUIUIMHBI SBISETCS (POPMUPOBAHUE MPEICTABICHUS O

COCTaBC U HA3HAYCHHUU COBpeMeHHOﬁ CIIMHTPOHUKH.

3agaun:

— @opMUpPOBAHHUE

QJICKTPOHHKHMU.

3HAaHUM O

COCTaBC H

HA3HAYCHUM CIHUHOBOM

— BeipaboTka HaBBIKOB pa3palOTKWU UM CO3/JaHHUSI MATEpPUAJTIOB IS

HCII0JIb30BaHUS B CIIMHOBOM QJICKTPOHHKC

— BripaboTtka

HABBIKOB

HACTPOUKHU

CUCTCMHOI'0, IIPHUKIAJHOTO H

HHCTPYMCHTAJIBHOT'O IIPOIpaMMHOI'O 00eCIICUeHUsI CHCTEM aBTOMaTu3aluyu u

YIIPaBJICHUA CIIMHOBOM QJICKTPOHHKHU.

B pesynbrare

W3Y4YCHUS

JTAaHHOU

JUCHUIUIMHBL Yy  00ydYaromuxcs

bopMupyrOTCS clieayromue npodeccCuoHaIbHbIC KOMITCTCHITUH:

Tun 3agag Koa m HamMeHoBaHHe
npogeccuoHaNbHOM Kox u HamMeHOBaHMe MHAUKATOPA 10CTHIKEHUSI
KOMIIeTEeHIIMH KOMIIEeTEeHIIMH
(pe3yJabTaT 0CBOEHHS)
[TK-8 CriocobeH nMpoeKTUpoBaTh [IK-8.1 npumeHsieT MeTO bl MPOESKTUPOBAHUS
TEXHOJIOTUYECKHE MPOLIECCHI TEXHOJIOTUYECKHUX MPOLECCOB MPOU3BOJICTBA
MIPOU3BOJICTBA MAaTEPUAIIOB U MaTepHUaJOB U U3JIEIUH IIEKTPOHHOU TEXHUKH
U3JIEIUI SEKTPOHHON TEXHUKHU C .
[IK-8.2 ocyuiecTBiIsieT TEXHOIOTMUECKHI
HCITOJIB30BaHUEM
[IPOLIECC MPUTOTOBIECHNS TOHKOIIEHOYHBIX
aBTOMATH3UPOBAHHBIX CUCTEM
. CHUCTEM, JTUTOTPaQUH U MIa3MOXHUMHUIESCKOTO
HpOI/ISBO,J:[CTBeHHO- TEXHOJOI'MYCCKOU MOATOTOBKH .
. TpaBJICHUS
TEXHOJIOTUYECKUI MIPOU3BOJICTBA p

ITK-9 Cnocoben pa3zpabaTbiBaTh
TEXHOJIOTHYECKYIO
JIOKYMEHTAITHIO Ha
IIPOEKTUPYEMBIE YCTPOICTBA,
MPHOOPHI ¥ CUCTEMBI
9JEKTPOHHON TEXHUKH

I1K-9.1 ananu3upyet, BRIOUpPACT U IPUMEHSIET
METOBI pa3pabOTKH TEXHOJIOTHYECKON
JIOKYMEHTAIIIH Ha TIPOEKTUPYEMBIE YCTPOWCTBA,
IpHOOPHI M CUCTEMBI JIEKTPOHHOH TEXHUKU

I1K-9.2 ucnonszyer [OCTor u OCTrI Ha
TEXHOJIOTHYECKYIO IOKYMEHTAIIHIO

HayuHo-nenaroruueckuii

[TK-15 CriocobeH npoBoaUTh
0o0y4eHne CoOTpyTHUKOB
HETOCPEICTBEHHO Ha
HpeANpUsSTHN/B TabopaTopun

[TK-15.1 ucnonb3yeT coBpeMeHHbIEC CPENICTBA U
TEXHOJIOTHH 00yUYeHHS, IPUMEHSIET
COBpPEMCHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH

[1K-15.2 mpoBoanTE 00y4eHHE COTPYTHUKOB
HETMOCPECTBEHHO Ha NPEANIPUATHI/B
J1ab0paTopuu




KO)_I 1 HAMMCHOBAHUC MHAUKATOpA
JOCTHXKCHUSA KOMIICTCHIINHN

HaumeHnoBaHue nokaszarens OlcHUBaHUS
(pe3ynpraTa 0oOydeHHs 10 TUCIUILTAHE)

TIK-8.1 mpuMeHsieT MeToAbl
MIPOEKTHPOBAHUS TEXHOIOTHIECKUX
TIPOIIECCOB MIPOU3BOJICTBA MATEPHAIIOB U
W3JEIUH SIEKTPOHHON TEXHUKH

3naem METOABI MPOCKTUPOBAHUA TEXHOJIOTUUCCKUX MTPOLECCOB
IIPOU3BOACTBA MATCPUAJIOB 1 461 (SN 17051 3J'IeKTpOHHOI71 TCXHHUKH

Yumeem onpenensiTb U IPUMEHSATH MOIXOISIINI METOT
MIPOEKTHPOBAHUS TEXHOJIOTHIECKHX TPOIIECCOB POU3BOICTBA
MAaTEepUaIOB M U3/IEJNH 3JICKTPOHHON TEXHUKH

Bradeem KOMIIIEKCOM HHCTPYMEHTOB M METOJOB /IS
OCYIIECTBICHNS IPOCKTUPOBAHUS MAaTEPHAIIOB 1 U3JICITUH
JIEKTPOHHOH TEXHHUKH C UCIIOJIb30BAHUEM aBTOMAaTH3HPOBAHHBIX
CHCTEM TEXHOJIOTHIECKON MTOATOTOBKH IIPOU3BOICTBA

IIK-8.2 ocymecTBisier
TEXHOJIOTHYECKUH MPOIece
MPUTOTOBJICHUS TOHKOTUICHOYHBIX
cucTeM, TuTorpaduu u
TUIa3MOXHUMHUUECKOTO TPABICHUS

3naem 3Tarbl TEXHOJOTHYSCKOTO Tponecca MpruroToOBICHUA
TOHKOIIICHOYHBIX CUCTEM, J'II/ITOI‘paq)I/II/I " IJIa3MOXUMHUYCCKOTO
TpaBJICHUA

Ymeem KOHTPOJHPOBATH HeO6XO,Z[I/IMI>Ie napaMeTphbl Ha KaXXAO0M STale
MPUTOTOBJICHUS TOHKOIIJICHOYHBIX CUCTEM, J'II/ITOFpa(l)I/II/I n
TJIa3MOXUMHYCCKOT'O TPABJICHUS C y‘{éTOM BO3MOKHOCTEH
SKCHepI/IMeHTaHLHOﬁ YCTaHOBKHU

Bradeem meTonaMu u cpecTBaMu HACTPONKHU, U MOHUTOPUHTA
MIPOTEKaHUS TEXHOJIOIMYECKOI 0 Ipoliecca MPUrOTOBICHUS
TOHKOIUIEHOYHBIX CHCTEM, JIUTOTpadiH, U IIIa3MOXUMHIECKOTO
TpaBJICHHS

[IK-9.1 ananmu3upyet, BEIOUpaeT u
MPUMEHSIET METOBI pa3paboTKu
TEXHOJIOTHYECKOH JOKyMEHTAlMH Ha
MPOEKTHPYEMBIE yCTPOUCTBA, TPHOOPHI
U CUCTEMBI 3JICKTPOHHOM TEXHUKHU

3uaem MeTonb! pa3pabOTKH TEXHOJIOTHIECKONW TOKYMEHTALlNH Ha
MIPOCKTUPYEMBIC YCTPOMCTBA, IPHOOPHI U CUCTEMBI 3JIEKTPOHHON
TEXHHUKH

Ymeem pazpabaTeIBaTh TEXHOJIOTHYECKYO JOKYMEHTAIHIO HA
MIPOCKTUPYEMBIC YCTPOMCTBA, IPHOOPHI U CUCTEMBI SJIEKTPOHHON
TEXHHKH, TPUMEHSS TIOAXOASAIMINI METO

Bradeem vHCTpyMEHTaMU 11 OIPENICNICHAS] METOOB pa3paboTKu
TEXHOJIOTHYECKON JOKyMEHTAIIUK Ha IPOEKTUPYEMBbIE YCTPOICTRa,
IPUOOPBI M CUCTEMBI DJISKTPOHHOM TEXHUKU

I1K-9.2 ucnonszyer 'OCTs1 u OCTsI
Ha TEXHOJIOTHYECKYIO JIOKYMEHTAIHIO

3naem I'OCTr1 1 OCThI Ha TEXHOJIOTHYECKYIO TOKYMEHTAIIHIO

Ymeem npumensats 'OCTs1 1 OCTHI Ha TEXHOJIOTHYECKYIO
JIOKYMEHTAIHIO NIPH pa3paboTKe TEXHOJIOTHYECKOH TOKYMEHTAIH

Bradeem naBBIKaMU IOATOTOBKH TEXHOJIOTHYECKOM JOKYMEHTAIH Ha
HPOEKTHPYEMBIE YCTPOUCTBA, MPUOOPHI i CUCTEMBI AIEKTPOHHOI
TeXHUKH ¢ yueToM cymecTByonmx I'OCTos u OCTos

I1K-15.1 ucnons3yer coBpeMeHHbIE
CpE/CTBA ¥ TEXHOJIOTHH O0Yy4EHHS,
MPUMEHSIET COBPEMEHHbIE
o0pazoBaTenbHBIE TEXHOJIOTHU

3Hnaem coBpeMEHHBIE CPE/ICTBA M TEXHOJIOTHH O0yUEeHHUS

Yumeem npumMeHsATH COBPEMEHHBIE CPELCTBA, 1€1arOrMYECKUE U
JpPyTHe TEXHOJIOI'MH, B TOM YHCIIe HHPOPMAIIMOHHO-
KOMMYHHUKaIIMOHHBIE, HEOOXOANMBIE JJIsl OCYIIECTBICHHS
00pa3oBaTeIbHON AESTEIHHOCTH

Bnadeem HaBbIKaMu MNPUMCHCHHS COBPEMCHHLIX CPEACTB U
O6paSOBaTCJ'IBHBIX TEXHOJIOTHH B O6p330BaTCHLHOI>'I JACATCIBbHOCTHU

[IK-15.2 npoBoaut o0y4deHne
COTpPYTHUKOB HETMIOCPEICTBEHHO HA
MPEINPUATHN/B TaOOPaTOPUH

3naem MaTepuanbHO-TEXHHYECKYIO 0a3y CBOETO NPEANPUSTHS HITH
nabopaTopun

Ymeem BbIOMpaTh ONTUMANTBbHBIE METOANKH ITPOBEJICHNS 00yUeHUS
COTPY/JIHHKOB HETIOCPEJICTBEHHO Ha IPEANPUATHH/B JlabopaTopuu

Bradeem naBbIKaMu IpOBEACHUS 00YUEHHS COTPYTHUKOB
HETIOCPEACTBEHHO Ha NPEINPUsITHH/B Ja00paTOpUU

2. Tpy1o&€MKOCTh AUCITUTUTHMHBI U BUJOB YUCOHBIX 3aHATHH 1O AUCIUTIIMHE

OO6mrast TpyJ0€MKOCTh AUCIIUIUIMHBI COCTaBIsAeT 4 3auéTHhIX enunuil 144

aKaJeMHUYECKHX Yaca).

(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJIeMHUYECKUM HacaMm)

Bunamu yueOHBIX 3aHATHUH M pabOThl OOydarolIerocs Mo JUCIHUILINHE




SABJIAIOTCSI .

O06o3HaueHne Buapl yaeOHBIX 3aHATHH U pabOTHI 00yYarOIIerocs
JIab. JlaGoparopHbie pabOThI
CP CamocrosTenbHas padoTa 00y4aruerocs B Iepuoi TEOPETHIECKOro 00yUeHUs

CamocrosTenbHas paboTa 00yJaromerocs 1 KOHTakTHas paboTa 00ydaronerocs

KonTpons N
C MpenoiaBaTesieM B EPUOJI IPOMEKYTOUHOM aTTeCTalluu

CTpyKTypa TUCUUTIINHBI:
®dopma 00ydeHus: — OUHasl.

KonuuecTBo 4acoB 1Mo BUAaM y4eOHBIX
3aHATUH U Pa0OTHI 00YYarOIerocs
HaunmenoBanue % Y Z Dopmbl
Ne paszena % © a Q. IPOMEKYTOUYHO
IIACIATUINHBI @) g o = W aTTecTanuu
o
~
Pazgen |. Ynpasnenue
HAMarHM4eHHOCTBIO B
MHKPOCTPYKTYpax ¢ YO-1, I1P-2,
1 POCTPYKLYP 42 92 18 ’
IIOMOIIIBIO [1P-6
MPOIYCKAHUA TOKOBBIX | o
HUMITYJIbCOB
Pasznen Il.
BsaumonetictBue YO-1, I1P-2
2 8 42 40 18 ’ !
JI3s10IMHCKOTO- I1P-6
Mopus
Hroro: 84 132 36

I. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTH KYPCA 1
CAMOCTOATEJBHOU PABOTHI

JlaGopaTopHbie padoTsi (84 yac.)

JlaGopaTopHas padora Nel. IHoayuenue MATHUTHBIX
reTepoCTPYKTYPHBIX IIeHOK (12 yac.)
Meronom MarHeTpOHHOTO pacibUIeHUS dbopmupyeTcs cepus

MOJIMKPUCTAIUTMYECKUX 00pa3ioB (3-6 mT) dhukcupoBaHHOro cocraBa. OOpasibl
OTIIMYAIOTCSA TapaMEeTPOM OC@XKJICHUSI OJHOTO CJIOS, HAmpUMeEp: TOJIIUHOMH,
CKOPOCTBIO WM YIJIOM OCaXJEHUs, JaBjeHuWeM raza u T.1. MccriemoBanue
MOJIYYCHHBIX CEPU TIO3BOJIUT BBISIBUTH B3aUMOCBSI3h MEXKAY IapaMeTpamMu
CTPYKTYpPhl M MAarHUTHBIMH CBOMCTBAMH HMCCIIETyEMOTO COCTaBa, TaKUMHU Kak:
BEeJIMYMHA MAarHATHOTO MOMEHTa W KOADPIHUTUBHOW CHJIBI, DHEPTHS MarHUTHOMN
aHU30TPOITUHN, JOMEHHON CTPYKTYPHI U T.].

Meromxom TEPMHYECKOTO pacIbUICHUS dbopmupyeTcs cepust
AMUTAKCUATBHBIX 0o0pasnoB (3-5mrt) QukcupoBanHoro coctaBa. (OOpasibl
OTIMYAIOTCA TIApaMETPOM OCAXKACHHS OJHOTO cios. VcciemoBanue MOJy4eHHBIX
CepHii TTO3BOJUT BBISBUTH B3aUMOCBSI3b MEXIY MapaMeTpaMH CTPYKTYPhI, TAKUMH




KaK: I[IEPOXOBATOCThb, pPa3MEP OCTPOBKOB T.I., U MarHUTHBIMU CBONCTBaMu
HCCIIEyEMOTO COCTaBA.

JlabopaTopHas padora Ne2, HUccnenoBanue MATrHUTHBIX
reTepoCTPYKTYPHBIX IUIEHOK MeTo0M Kepp Mukpockonnu, BUOPAIIMOHHBIM
MArHeTOMETPOM M ONTHYECKUM MarHeroMmerpomM (12 4ac.)

Panee mnonyudeHHbIE CEpUM HNUTAKCHAIBHBIX M MOJUKPUCTATUTMYECKHUX
o0pasloB UCCIEAYIOTCS BHOpPAIlMOHHBIM MAarHETOMETPOM IS TOJTyYCHHS
MHTETPAJIbHOMN METIN THCTEPE3UCa; ONTUYECKUM MArHETOMETPOM IS MOJYUYEHUS
JOKallbHBIX TeTenb; Kepp MHUKpOCKONOM UId WUIIOCTpAlMu  Ipolecca
nepeMarHnurBanHusa. Ha OCHOBE OTHUX [aHHBIX OLEHUBAIOTCS 3aBUCUMOCTHU
MAarHWTHBIX MapaMeTPOB CHCTEMBI M IIPOLECC €€ MEpPEeMarHUYMBaHUs OT
BAPUATUBHOIO TNapamerpa. AHaIM3 TNOJYYEHHBIX 3aBUCHUMOCTEN IO3BOJISET
CAENaTh BBIBOJ O BIIMSIHUM HUCCIEAYEMOTO TapaMeTpa Ha MAarHUTHBIE CBOWCTBA
CUCTEMBI.

JlaGopaTtopHass padora Ne3. IlosnyyeHue MATHUTHBIX HAHOCTPYKTYP
METOAAMM ONTHYECKON U JJIEKTPOHHO-/Iy4YeBoi qurorpagun (12 yac.)

Ha o6pa3nax ¢opmupyroTcs 1maldaoHbl HAHOCTPYKTYP JUISl MOCIIEIYIONIEH
METaJUIM3aluid METOJOM MAarHE€TPOHHOI'O PACMbUICHUS, JUOO I CEJIEKTUBHOTO
TpaBJ€HUS IMUTAKCUATIBHBIX IUIEHOK. /[ mosydeHus cTpykTyp pasmepom 10 1
MKM ucrnosib3yercs (oronutorpadus, anas nomaydeHust cTpykryp ao 0,1 mMxm —
AJIEKTPOHHO-JIy4YeBass Jutorpadgusi. B 3aBUCUMOCTM OT TeKylleW 3aaaudu
Jab0paTOpuu METOAOM JIUTOrpaduu MOTyT OBITH CPOPMUPOBAHBI CTPYKTYPHI TUIIA
KOHTAKTOB XOJIJla, MAaCCHUBBI 3JIEMEHTOB THUIIA MOJOCKH, JUCK U T.A. KOHTyphI
NOJyYEHHBIX ~ MUKPOCTPYKTYp  HEOOXOAMMO  HCCIEIOBaThb C  IOMOIIBIO
ONTHUYECKOT0, CKAHUPYIOILIErO 3JIEKTPOHHOI'O U aTOMHO-CHIJIOBOTO MUKPOCKOIIOB.

JlabopaTopnass padora Ned. HMccienoBaHue MATHUTOTPACHOPTHBIX
CBOMCTB MATrHUTHBIX rerepocTtpykryp (12 gac.)

Uccnenyercs B3aUMOCBS3b  MEXKIY MarHUTHBIMH U DJIEKTPUUYECKUMU
CBOMCTBAMHU paHEEe TMOJYYCHHBIX MAarHUTHBIX HAHOCTPYKTYyp. W3MeHeHue
COMPOTHUBJICHUS] WM MOMNEPEYHOM Pa3HOCTH MOTEHLMAJIOB MO3BOJISIET OLEHUBATH
Takue dS(PQPEeKTbl Kak: MarHUTOCONPOTUBIIEHHWE, CHUHOBBIM 3(dexkt Xoma,
BO3HMKHOBEHHE BpAIAIOLIEr0 MOMEHTa B CJEACTBUE IE€peHOCa CIUHOBOTO
MOMEHTA U T.1.

JlabGopaTopHasn padora Nes. Busyanuzauus MOBeAeHUSA
HAMATHHYEHHOCTM B MArHMTHBIX TIeTepoCTpPyKTypax ¢ mnomombio Kepp
mukpockonuu (12 gac.)

[Ipu  couetanum B  TETEPOCTPYKType  Takux  AG(HEKTOB  Kak
NEPHEHANKYJIIpHAs MarHUTHAs aHW30TPONHSI W CUJIbHBIM CHUHOBBIA 3(hdexT
Xonna, MpyU MPONMYCKAHUM 4YEpe3 CTPYKTYPY DIIIEKTPUUYECKOrO0 TOKAa BO3MOKHA
reHepanusa A(QPEKTUBHBIX MArHUTHBIX TMOJIeH. OTH TONs MOTryT OBITh
UCIIOJIb30BAaHbl ISl JIOKAJBbHOTO TMEPEKIIOYeHUs] HaMarHM4eHHOCTH. Jls
UCCJEIOBAHMUSI ~ JTOTO  SIBJIGHUMS  NPOBOJAUTCA  BHU3yallM3alMs  Mpolecca
nepemMarHiurMBaHus ¢ nomouisio Kepp mukpockona.

JlabopaTopnass padora Ne6. HN3mepeHme 3SHeprum B3aMMOAEHCTBUSA
J3ssiomuHckoro-Mopus ¢ nomombio Kepp-mukpockona (12 gac.)



IIpy Hanuuyum B UCCIEAyEeMOW TOHKOM MAarHUTHOW IUIEHKU HEHYJIEBOI'O
B3auMozecTBus J(3suommHackoro-Mopusi TOMEHbI B KOMOMHAIIMH MPOIOJIBHOTO U
NEPICHNKYJIIPHOTO MArHUTHBIX IIOJIEM pPAacTyT acuMMeTpudHo. M3mepss
aCUMMETPHIO pOCTa M CKOPOCTEM CMEIIEHUS JOMEHHBIX TIPaHUL, MOYKHO
OTIPEJICTUTH SHEPTHIO HHTEPPEHCHOTO B3anMoieicTBys J[3sutomuHcKkoro-Mopus.

JlaGopaTopHas paGora Ne7. U3mepeHue nepuogUYHOCTH JAOMPUHTHOM
JOMEHHOM CTPYKTYPBI € IOMOIIbI0 MATHUTHO-CHJIOBOI0 MUKpOcKona (4 Jac.)

C [oMOHmpIO MarHUTHO-CHUJIOBOTO  MHUKPOCKONA MOYKHO  H3MEPUTh
JaOMpPUHTHBIE  JOMEHHBIE  CTPYKTYpbl B MArHUTHBIX  CyIeppelieTKax.
[leprnonyHOCTh TAOUPUHTHON JOMEHHOW CTPYKTYpPbl OMPEAEISETCS C MOMOIIBIO
CTaTUCTUYECKOr0 aHanu3a npoduiied HaMarHUYEeHHOCTH U C  I[OMOIIbIO
rpaduueckoro ananuza Oypee. Mcnoab3yst TeOpeTUuecKre MOJIETU U 3Hasi IEPHO/T
MarHAuTHOW  CTPYKTYpbl, MOXHO pPacCUuTaTh DSHEPIrUI0  B3aWMOJCHUCTBUS
J3simommHCcKOro-Mopus B HCCAEAYEMOU CTPYKTYPE.

3agaHus I caMOCTOATEIbLHON PadoThI

Tpebosanus: llepen mabopaTopHbIMH paboTaMu OOYYAIOMIUMCS HYXHO
BHUMATEIIBHO M3yYNUTh METONYECKHE PEKOMEHAAINH IO WX BBIMOTHEHHIO. [loce
7a00paToOpHBIX paboT oOyyaromemycsi HeoOXOoauMo 00paboTaTh MOJYyYECHHBIC
pe3yabTaThl, TMOCTPOUTH TpadUKU 3aBUCUMOCTEM HU3MEPSIEMBIX BEIUYHH,
paccuutath TpeOyeMble BEIUYMHBI U TOCTPOUTH pPaCCUUTAHHBIE Tpadukw,
OOBSCHUTh WX TOBEICHHUE U CHENaTh MPaBUIbHBIE BBIBOJBI. TakkKe CTyJAEHTaM
HEO0OXOJMMO M3yUUTh CAMOCTOSITEJILHO TEOPETUUYECKUN MaTepuai, HeoOXOIMMBbIT
JUTS BBITIOJTHEHUS JTA00PATOPHBIX padoT.

CamocrosiTesibHas padora Nel. HHonyuyenue MarHMTHBIX
reTepoOCTPYKTYPHBIX IJICHOK.

B mpornecce pocta TOHKUX IUIEHOK CTYAEHTHI MOJYYarOT AUPPAKIHUOHHBIE
M300paKEeHHs MOBEPXHOCTH MJIEHOK M TAHHBIE C KBAPLIEBOTO U3MEPUTENS TOJILIUH.
[To nudpakiMOHHBIM M300paKEHUAM ONPENETUTE CTPYKTYpY CIOEB B 0o0Opaslax.
[To ocummIsILMsIM UHTEHCUBHOCTH pe(IEKCOB M TaHHBIM KBApLIEBOIO M3MEPUTENS
TOJIIIMH ONPEAEIUTEe TMEepPEeCYETHBIM KOIPPUIUEHT M CKOPOCTh OCAKICHUS
matepuainoB. [lo AUPpPaKIMOHHBIM H300paKEHUSM IOBEPXHOCTU IIJICHOK B
IPOLECCE WX POCTa HEOOXOAMMO OIPENEIUTh 3aBUCHUMOCTh MapaMeTpa peuieTKH
OT TOJIIIUHBI OCAXJEHHBIX cJoeB. [ HEKOTOphIX 00pa3loB MOHAAOOUTCS
00padoTaTh PEHTTEHOBCKUE CIIEKTPHI JJIsl aHaJIN3a COCTaBa IJICHOK.

CamocrtositesibHasi  pabdora  Ne2.  HcciaenoBaHuMe  MATHMTHBIX
reTepoCTPYKTYPHBIX IUIEHOK MeToaoM Kepp Muxkpockonuu, BHOPAMOHHBIM
MarHeToMeTpOM U ONITHYECKHMM MATHETOMETPOM.

[TocTpoiiTe MeTaM MarHUTHOTO TUCTEpe3uca sl 00pasiia, U3MEpPEHHBIE B
pa3NMYHBIX a3uMyTalnbHbIX HarpasiieHusX oT 0 mo 180° ¢ marom B 10 rpagycos
METO/JaMH BHOpAIlMOHHOTO MarHutomMeTpa u marautomerpa Keppa. Iloctpoiite
3aBUCUMOCTH  KOJDLUMTHUBHOM  CHWJIBI W  HOPMHUPOBAHHOM  OCTATOYHOWU
HAMarHM4eHHOCTH OT HAMpaBJICHUs MPUIIOKEHHUSI MAarHUTHOro mosist. CpaBHUTE



MOJIYYEHHbIE 3aBUCUMOCTH C TEOPETUUYECKMMHU M CIEJIaUTe COOTBETCTBYIOLIUE
BBIBOJIBI O MEXaHU3ME IEepeMarHUYMBaHUs B Hccienyemon cucteme. CpaBHUTE
JAHHBIE, ITOJTYYEHHBIE PA3JIMYHBIMU METOJIAMHU.

[Io mony4YeHHBIM NETISIM MAarHUTHOTO THUCTEPE3HUCA OINPENCIIHUTE IOJIE U
HHEPrUI0 MAarHUTHOM aHU30TPOIIHH.

CamocrositenbHas padora Ne3. IlosnydyeHrne MAarHUTHBIX HAHOCTPYKTYP
MeTOJaAMU ONTHYECKOM H 3JIEKTPOHHO-JIYy4eBOil JUTOrpadpuu

[Ipoananuszupyite n300paskeHUs] MUKPOCTPYKTYP, OTYUYEHHBIE C TTOMOIIBIO
pa3IMYHBIX MUKpOCKOMOB. [lo onTrueckum HM300pakeHUSIM OLIEHUTE OOIIUI BU]T
CTPYKTYp, YJaJOCh JIU BBINOJHUTH 33/1ady, BE3AE JU COLIEN PE3UCT, HAAEKHOCTh
KOHTAaKTOB, U T.1. [To n300paxeHusiM CKaHUPYIOILIEro AIEKTPOHHOIO MUKPOCKOIA
HEO0OXOIMMO U3MEPUTHh pa3Mephbl CTPYKTYD, BbIACPKAHBI JIU JIOIYCKH, HACKOJIBKO
poBHBIE Kpas y 00bekToB. [lo n300paxkeHusIM aTOMHO-CHJIOBOTO MHKPOCKOTMA
HEOOXOJAMMO ONPENETUTh TOJUIMHY MOJYYMBIIMXCS MHUKPO M HAHOCTPYKTYp, a
TaK)Xe U3MEPUTH MpoPin penbeda MOBEpXHOCTH, OLEHUTh PE3KOCTh MEPEX01a OT
TpaBJIEHOW 00JIACTU K COXPAHUBIICHCS.

CamocrositesibHasi padora Ned HccienoBaHme MarHMTOTPACHOPTHBIX
CBOICTB MATHUTHBIX I'eTEPOCTPYKTYP.

CpaBHHTE JaHHBIE O MEPEMAarHUYMBAHUU MHKPOCTPYKTYpP, MOITYUYEHHBIE C
nomompto  Kepp-maruutomerpa, BHOpAalMOHHOTO MAarHUTOMETpA U IyTEM
U3MEpeHUsl aHoMalbHOTO 3(ddexta Xoiwta. OTMETbTE pa3HULy B IOJYYEHHBIX
NEeTJIAX MarHUTHOTO THCTepe3nca U OOBSICHUTE €€ B BbIBOjAax. Paccuuraiite
3(p(EeKT TMraHTCKOI0 MAarHUTOCONPOTHUBIIEHUS B CyNEppeUIeTKaxX M0 U3MEPEHUSIM
CONPOTUBIIEHUS] OT MAarHuTHOro mnojs. Paccuumtaiite 3¢ddexT aHM30TpOMHOrO
MarHUTOCOIIPOTHUBIICHHST B OJHOCJIOWHBIX IUIeHKaX. [lo cMmenieHuro mnerens,
MOJyYEHHBIX C MOMOIIbI0 aHOMaIbHOTO 3(ddexra Xoina B MPUCYTCTBUU TOKA,
paccunTaiite 3(Q(PEeKTUBHOCTh MepeJadyd CIMHOBOIO MOMEHTa OT TOKa B
COOTBETCTBYIOIIUX 00pa3Lax.

CamocrosiTesibHas padora Ne§ Busyaauszauus MOBEACHUA
HAMATHUYEHHOCTH B MATHUTHBIX TeTepocTpPyKTypax ¢ mnomombio Kepp
MM KPOCKOIHH.

OGpaboraiiTe ~ cepul0  TOJYYEHHBIX  H300pakeHH  XOJUIOBCKUX
MUKPOCTPYKTYp B IIpOLIECCE MEPEMarHNYMBaHUs TOKOM C ITOMOILBIO CIIEHAIEHON
nporpammsel.  IlocTpoiiTe meTaM TOKOBOTO THCTEpPE3HCa, IOJyYEHHbIE IpHU
pa3MuYHBIX 3HAUYEHUSAX IUIOCKOCTHBIX MArHUTHBIX TMOJ€H, U OOBSCHUTE WUX.
Paccuuraiite 3()(eKTUBHOCTH MEPEKITIOYCHHSI HAMAarHUYEHHOCTH 3a CUET MepeIavu
CIIMHOBOI'O MOMEHTA OT TOKa B ()eppPOMAarHUTHBIE CIIOU.

CamocrosiTesibHass padota Ne6 N3MepeHue JHepruM B3auUMOACHCTBUS
J3ssnommHckoro-Mopus ¢ nomoubo Kepp-Mmukpockona.

[TocTpolite KpuBbIE 3aBUCUMOCTH CKOPOCTH JBWIKEHMUS JIEBOM M IPABOM
JIOMEHHBIX TPaHUI OT BEJIMYMHBI MPOJOJLHOIO MarHuTHOro mnoss. [Ipoussenure
(UTUHT MOJYYEHHBIX 3aBUCUMOCTEH C TOMOIIBIO CHEUUATBbHON MPOTpaMMBbI.
Onpenenure MUHUMAJIBHYIO JUCHEPCUIO TOCIE pacyeTa Kak MHHUMYM 20
urepauid. Onpenenure T1oJN€ B3auMOJCUCTBUS  [[3smommHckoro-Mopusi
CpPaBHUTE €ro C IOJIEM, MPU KOTOPOM HAOIIOJAETCS MUHUMAJIbHOE 3HAUCHHE



CKOpPOCTH Ha KpUBBIX. OOBSICHUTE, MOYEMY OHHM COBMAJAIOT WJIM OTIUYAIOTCA.
Paccuuraiilte aCHMMETPUYHOCTh KpPHBBIX, MCIOJb3yS ONPEACICHHOE MOJIE
B3aumozaencTeus J3smomumuckoro-Mopus. [Ipoananusupyiite pe3yabrar.

CamocrosiTesibHass  paGora Ne7  U3MepeHue  NepUMOIMYHOCTH
JIJAOMPUHTHON JOMEHHOH CTPYKTYpPbl € TMOMOIIbK) MATHHUTHO-CHJIOBOIO
MHUKPOCKOIIA.

N3zmepbTe 20-30 npoduieit U3MEHECHUSA HAMAarHW4Ye€HHOCTH,
OpPUEHTUPOBAHHBIX NEPHEHAUKYJISPHO JMHUM JIOMEHHBIX TrpaHul. I3mepbre
pa3Mep [IOMEHOB U NEPUOJMYHOCTh C TMOMOIIBK YCPEIHEHHUS MOJYyYEHHBIX
nanubeiX. Ouenure omuOky. IIpoBenutre Dypbe mnpeodOpa3oBaHHE MarHUTHON
CTPYKTYpbl U OIPEICIUTE €€ MEePUOJUYHOCTh 10 H300paxeHuto Dypbe-obOpasza
MAarHuTHOW CTpyKTypbl. CpaBHUTE JaHHBIC, NOJYYEHHBIE JBYMs pPa3HbIMU
ciocobamu. Paccuuraiite 3Hepruro B3auMojencTBus J[3sutommHckoro-Mopus,
UCIIOJB3YI0 CIEHUaIbHYI0 MpOorpaMMy M 3Hasi MarHUTHBIE TapaMeTphl 0Opasia.
[loBroputre BCE NYHKTHI M JBYX JApyrux obOpa3uoB. I[Ipoananusupyiite
MOJTyYEHHBIE PE3YJITATHI U CIICIANTE BBIBOIBI.

I1. YYEBHO-METOAUYECKOE OBECIIEYEHMUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA

Y4yeOHO-MEeTOAUYECKOE oOecrieueHue CaMOCTOSTEILHOU paboThI
0Oy4JaroIuxcs 1Mo JUCIUIUIMHE BKITIOYAET B CEOS:

- TUTaH-TpadUK BBITIOJIHCHUSI CAMOCTOSITEIIbHONW paOOThl MO AWCIUILUIMHE, B
TOM YHCJIC TIPUMEPHBIE HOPMBI BPEMEHHU Ha BBIMOJHEHUE TI0 KOKIOMY 3aaHUIO;

- TpeOoBaHWSA K TIPEACTABICHUIO W  OQOPMICHHUIO  Pe3yJbTaTOB
CaMOCTOATENbHON pabOTHI;

- KpUTEPHUH OIICHKH BBITIOJIHCHHUS CAMOCTOSTEIILHON PaOOTHI.

Ilinan-rpadguk BoINOJHEHHS] CAMOCTOSITEIbHON PadoThl 10 AUCHUILINHE

Ne Jara/cpoxkn Bua camocrosrenbHoi | Ilpumepnbie ®opma KOHTPOJIA
n/n BBIIIOJIHEHHU S padoThI HOPMBbI
BpeMeHH Ha
BBINOJIHEHH e
1 | 1 nenens JlaboparopHnas padota 1, | 16 gac. YO-1 (cobecenoBanue),
ceMecTpa MOJrOTOBKA OTYETa ITP-6 (;mabopaTtopHas
pabora)
2 | 2 Henmens JlaboparopHuas padota 2, | 16 uac YO-1 (cobecenoBanue),
ceMecTpa MOJTrOTOBKA OTYETA ITP-6 (;mabopaTtopHas
pabora)
3 | 3-4 venenn Jlaboparopubie paborta | 20 gac. YO-1 (cobecenoBanue),
cemecTpa 3, HOArOTOBKA OTUETA ITP-6 (mabopaTtopHas
pabora)




4 | 5-6 Henenu ITonroroBka K | 10 vac. I1P-2 (xoHTpOJIbHAS
cemecTpa KOHTPOJIbHOH  paboTte pabora)
Nel
5 | 7-8 Henenu JlaGopaTtopnast pabdota 4, | 20 yac. YO-1 (cobecenoBanmue),
cemecTpa [IOJIFOTOBKA OTYETA ITP-6 (;mabopaTtopHas
pabora)
6 | 9-10 Hemenmn JlaGopatopnast padota 5, | 20 4ac. YO-1 (cobecenoBanmue),
cemecTpa [IOJIFOTOBKA OTYETA ITP-6 (mabopaTtopHas
pabora)
7 | 11-12 nepenn JlabopaTtopHast pabota 6, | 20 gac YO-1 (cobecenoBanmue),
cemecTpa [IOJIFOTOBKA OTYETA [TP-6 (;mabopaTtopHas
pabora)
13-14 nenenn JlaboparopHnas pabota 7, | 20 uac. YO-1 (cobecenoBanue),
cemecTpa MIOJIFOTOBKA OTYETA I1P-6 (n1abopaTopHas
pabora)
8 | 15-16 Henenu IToaroroska K | 10 gac. [1P-2 (KOHTpOJIBHAS
cemecTpa KOHTPOJIBHOH  pabote pabora)
No2
9 | 17-18 venenu [ToaroroBka k sk3ameny | 16 gac. DK3ameH
cemecTpa
Htoro: 168 uac.

PexoMeHIaluM MO0 CAMOCTOSITE/IbHOM padoTe CTYAeHTOB

IInanuposanue u opeanuzayus 6pemeHu, OMmMEe0eHHO20 HA BbINOJHEHUE
3a0aHUll CAMOCMOAMENbHOU Pabombi.

N3yuuB rpauk BINOJIHEHUS CAMOCTOATEIbHBIX PadOT, CleAyeT MPaBUIbHO
e€ opraHuzoBaTb. PekOMeHOyeTcs W3y4duTh CTPYKTYPY KaXKIOro 3aJaHus,
oOpaTUTh BHMMaHHWE Ha TpadUK BBINOJHEHHUS Pa0OT, OTUYETHOCTh MO KaXIOMY
3aJIaHUI0 TIPEIOCTABISIETCS B MOCIEIHIO HEAENo corjgacHo rpaduky. OOpaTuTh
BHUMAaHHE, YTO WTOTH CaAMOCTOSTENbHOH paldOThl BIMSIOT HAa OKOHYATEIbHYIO
OLICHKY o UTOTraM
OCBOCHHMSI YUEOHOW JUCIUTIINHBI.

['maBHOe B mepuoj OOydeHHUs CBOEH CHEHUAIBbHOCTH - 3TO HAyYUTHCA
METO/IaM CaMOCTOSATEIBHOIO YMCTBEHHOI'O TpyZa, CO3HATEIbHO Pa3BUBATh CBOMU
TBOpYECKHE CIIOCOOHOCTH M OBJIAJ€BaTh HaBBIKAMHU TBOpYECKOW paboTbl. s
ATOT0 HEOOXOUMO CTPOTO COOIOATH JUCITUIUIMHY y4eObl U MOBEICHUS.

KaxmoMy cTyaeHTy cielyeT COCTaBIATh €KEHENEIbHBIN U CEMECTPOBBIN
IUTaHbI pabOThI, a TakKXKe IUIaH Ha KaxAbli padouunit AeHb. C Beuepa Bcerja Hazo
pacnpenenatb paboTy Ha 3aBTpa. B KOHIE Kaxaoro AHs Ie1ecoo0pa3Ho
NOJBOJIUTh HWUTOTI palOThI: TIIATEIBHO MPOBEPUTH, BCE JIM BBIIOJHEHO II0
HAMEUEHHOMY IUIaHy, HE ObUIO JM KaKUX-TUOO OTCTYIUIEHUM, a €CiM ObUIM, IO
KaKOW MPUYUHE 3TO NMPOoU301u10. Hy»KHO OCYIIECTBIIATE CAMOKOHTPOJb, KOTOPHIN
ABJIIETCSI HEOOXOAMMBIM YCJIOBHEM YyCHEIHOW yueOwl. Eciam uTo-TO ocranoch
HEBBITIOJIHEHHBIM, HEOOXOAMMO H3bICKAaTh BpEMs JUIsl 3aBEpIIEHUs 3TOM YacTu




paboThl, HE YyMeHbIasi 00beMa HeJIEIbHOTO MJIaHa.

Paboma ¢ numepamypoii.

[Ipu BeIMONTHEHWM psga 3amaHuii TpeOyeTcss paboTarh C JUTEPaATYPOM.
PexoMenayeTcst MCOIb30BaTh Pa3IUYHbIE BO3MOKHOCTH PabOTHI C JIMTEPATYpPOIt:
dounpl HayuHoi OubOmmorekm JIBOY (http://www.dvfu.ru/library/) u npyrux
BEYyIIUX BY30B CTpaHbl, a TaKKe JOCTYMHBIX JJS HCIOJb30BAHHUS HAY4YHO-
OMOJIMOTEUHBIX CUCTEM.

Paboma ¢ koncnekmom nexyuii

B xoHcnekTte siekiuii HeoO0X0IMMO KpPaTKO, CXEMAaTUYHO, MOCIEI0BATEIBHO
(bUKCUpOBAaTh OCHOBHBIC TMOJOKEHHUS, BBIBOJABI, (POPMYIUPOBKH, OOOOIIECHUS;
NOMEYaTh BAXKHBIC MBICIU, BBIIETATH KIIOYEBbIE CIIOBA, TepMHUHBL. HyKHO
IPOBEPATh TEPMHUHBI, TOHSTHS C TIOMOUIBIO JHIMKIIONEAUA, CJIOBapeH,
CIIPABOYHUKOB C BBIMUCHIBAHUEM TOJIKOBAaHUU B TeTpaib. OOO3HAYUTH BOIPOCHI,
TEPMUHBI, MaTepHal, KOTOPHI BBI3BIBACT TPYMAHOCTH, MOMETUTH W TIOMBITATHCS
HalTH OTBET B PEKOMEHAYeMOW nuTeparype. Ecnm camocTosTensHO HE yaaeTcs
pa3zoOpatbcsi B MaTepuane, HeoO0X0auMO C(OpMyIHpOBaTH BONPOC U 33]aTh
MPEToAaBaTeNo Ha KOHCYIbTAIIMH WU MPAKTUYECKUX paboTax.

MeTtoauyeckue peKOMEHJAUMH IO BbINOJHEHUIO 3aJaHuil  AJs
CaMOCTOAITe/IbHOM PA0OTHI U KPUTEPHUHU OLICHKH.

PabGora Hax 1abopaTopHbIMH padoTamMu

[lepen mabopatopHOil pabOTOM CTYIAEHT AOKEH CAMOCTOATEIBHO M3YUUTh
METOJMYECKUE YKa3aHHUsS IO €€ BBIIOJHEHHUIO, O3HAKOMUTHCA C COJEP KaHHUEM
paboThl, MPOYUTATh HEOOXOJAUMYIO YYEOHYI0 JHUTEpaTypy i MOHUMaHUS
¢u3nyecKuX MpoIECcCOB, U3yUyaeMbIX B J1abopaTtopHoil padote. Ilocne ycnemHoro
BBITIOJIHEHUS ~ JTA0OpaTOpHOM  pabOThl  CTYJIEHT  CaMOCTOATENbHO  IMHIIET
oOpabaTbIBaeT MOJyYEHHBIC JAHHBIC W MUIIET OTYET Mo JJabopaTopHO# padote. B
METOJUYECKUX YKa3aHUSAX IO BBIMOJHEHUIO JIAOOPATOPHBIX PA0OT MOCHE KaKIou
JabopaTtopHOil pabOTHl CIEAYIOT KOHTPOJbHBIE BOMpochkl. Ha HUX HeoOXoammo
MOJITOTOBUTH OTBETHL. Kpome TOro, HEOOXOAMMO HMETh 0a30BBbIE 3HAHUA IIO
u3zydaeMoi Teme. ToIbKO Mmociie TeOpPEeTUIECKOM MOATOTOBKY U HAMKMCAHUS OTYeTa
MOKHO TMpoOoBaTh caaTh oTdeT. Cmada oT4YeTa TPOBOAUTCA BO BpeMs
NPAKTHUECKUX 3aHATUH, KOTJa CTYIEHThl HE paboTaloT 3a J1abopaTOpHBIMHU
YCTaHOBKAMH.

Cmpykmypa omuema no 1a60pamopHot pabome

OtyeTsl 1O 7a0OpPATOPHBIM pabOTaM TPENCTABIAIOTCS B DJICKTPOHHOU
dopme, OATOTOBICHHBIE KaK TEKCTOBBIC IOKYMEHTHI B pefakTope MSWord.

OTtyeT no paboTte M0KEH OBITh 0000IIAIOIIUM TOKYMEHTOM, BKIIFOUATh BCIO
UH(OPMAITUIO TIO BHITIOJHEHUIO 3aJ]JaHUM, B TOM YHCIIC, IIOCTPOCHHBIE TUArPaMMBbl,
TaONHIBI, TPUIIOKEHUSI, CIHUCOK JHUTEPAaTypbl W (WJIM) pacdeThl, COMPOBOXKIAsS
HEOOXOJMMBIMH TOSCHCHUSIMU M WILTIOCTPALUSIMH B BHJIC CXEM, IKpPaHHBIX (popm
(«CKpPUHIIIOTOBY) U T. .

CTpykTypHO OTYeT MO JabopaTopHOil paboTe, KaKk TEKCTOBBIH JOKYMEHT,
KOMIUIEKTYETCS IO CIECAYIOILIEN CXeme:

V' Tumynenoni aucm— o0b6s3amenvbHas KOMIIOHEHTa OTYeTa, IepBas

CTpaHMIla OTYETa, MO MPHUHATON AJid JTaOOpaTOPHBIX paboT Qopme



(TUTYJIBHBIA JTUCT OTUETA JIOJDKEH pa3MeniaTbesi B o01ieM (aitie, rie
MPEJCTABIICH TEKCT OTYETA);

v’ Ucxoouvlie Oanmnble K  6bINOJHEHUl 3a0aHuti— 00A3aTelIbHas
KOMIIOHEHTa OT4Ye€Ta, C HOBOW CTpPaHUIIbI, COJAEpPKAT YKa3aHHE
BapuaHTa, TEMbI U T.11.);

v’ Ocnoeénas yacmv— MaTepuabl BLIIOJHEHUS 3a1aHuii, pa30rBaeTcs 110
pyOpHKaM, COOTBETCTBYIOIIUX 3aJaHUSIM paOOThI, C UEpPaApPXUUECKOM
CTPYKTYPOM: pa3aeibl — MOApa3Aeiibl — MyHKTHI — MOJIMYHKTHI U T. 1.

PexkomMeHngyercss B OCHOBHOW 4acTHU OTYETa 3aroJIOBKH pyOpHK (MOApyOpHK)
IaBaThb UCXOAs W3  (GOPMYJIMPOBOK 3amaHuid, B ¢GOpME OTTIAroJbHBIX

CYILIECTBHUTEIIbHBIX;
v’ Bbisoovi—  o0si3aTenbHAas ~—~ KOMIIOHEHTa  OTYeTa,  COJACPIKHUT

0000111aronKe BbIBOABI 10 padoTe (Kakue 3aJadyd PEeIlIeHbI, OIEHKa
PE3yJIbTaTOB, YTO OCBOCHO MPH BBIIOJTHEHUU PAOOTHI);

v’ Cnucox numepamypvi— obs3aTebHas KOMIIOHEHTa OTYETa, C HOBOM
CTPaHUIIBI, COJEPKUT CIMCOK HWCTOYHUKOB, HCIOJIB30BAHHBIX TIPU
BBITIOJTHCHUHM PA0OTHI, BKIIOYAs DSJICKTPOHHBIC HCTOYHHKH (CITHCOK
HYMEpPOBaHHBIH, B COOTBETCTBUM C TMpaBWIAMH  OIHCAHHS
oubnmnorpadun);

v’ Ipunoosicenus— HeobOsA3aTeIbHass KOMIIOHEHTA OTYeTa, C HOBOU
CTPaHUIIBI, COACPKHUT JIOTOJHUTEIbHBIE MaTephualbl K OCHOBHOMU
JacTH OTYETA.

Ogopmnenue omuema no rabopamopuotl pabome

JlaGopatopHass paboTa OTHOCHUTCS K KATETOPUU «NUCbMEHHAST paboma,
ohopMIISIETCS 1O npasuiam OQGOpMIeHUs NUCBMEHHbIX pabom CcmyoeHmamu
HBDY.

Heo6xoaumo o0patuth BHUMaHUE Ha CIEAYIONINE aCMEeKThl B 0(DOPMIICHUH
OTYETOB PadOT:

- Habop TEKCTa,

- CTPYKTypUpOBaHHUE pabOTHI;

- o(dopMIIeHHE 3arojoBKOB BCe€X BHIOB (pyOpUK-NOAPYOpPUK-ITYHKTOB-
MOJAIMYHKTOB, PUCYHKOB, TaOJIUL, IPUIIOKEHUI);

- o(opMIIeHHE NTEPEUHCIICHUN (CITMCKOB C HyMepalueil Wik MapKUpOBKOK );

- odopmiieHrEe TabIHIL;

- odopmiieHne WUTIOCTparuii (rpaduku, pucyHku, (ororpaduu, CXEMBbI,
«CKPHUHILIOTBDY);

- Habop 1 opopMIieHHE MAaTEMATUIECKUX BhIpakeHUi (hopmyi);

- 0ohopMIIeHHE CIUCKOB JHUTEPaTyphl (OMONMHOrpaduvecKux OMUCAHUMN) U
CCBIJIOK Ha UCTOYHUKH, ITATUPOBAHMS.



Habop mexcma
HabGop Tekcra ocymiecTBIsieTCss Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CIICAYIONIMMHA TPEOOBAHUSIMHU:
v/ IlevaTh — Ha OJIHOM CTOpOHE jmcra Oenoit 6ymaru ¢opmara A4 (pasmep

210 Ha 297 mm.);

v/ HHTEPBAJI MEXKCTPOYHBIH — IOy TOPHBIIA;

v mpudt — TimesNewRoman;

v pasmep mpudra - 14 mnr., B TOM UYHCIE B 3arojoBkax (B TabiMIiax
nomyckaercs 10-12 mr.);

v/ BRIpaBHMBAHHUE TEKCTA — «II0 IHMPHHEY;

v 1ostst cTpaHuiibl -ineBoe — 25-30 MM, mpaBoe — 10 MM., BepXHEE U HIDKHEE
—20 MMm.;

v/ HyMmepalys CTpaHuIl — B IIPABOM HIDKHEM YIJIy CTPAHUIBI (IS CTPaHHMIL C
KHW)KHOM OpHEHTAlMel), CKBO3HAas, OT TUTYJbHOTO JHUCTAa JO MOCIEIHEN
CTpaHHUIIbI, apabCKUMU HUppamMu (IEPBOM CTPAHUIICH CUYUTACTCS TUTYJIBHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCA, HA CIEAYIONICH CTpaHuIle MpocTaBiseTcs nudpa
2» U T. 11.).

v/ peXXUM aBTOMAaTHUYECKOTO MEPEHOCa CJIOB, 3a MCKIIOUCHUEM THUTYJIHHOTO
JUCTAa W 3arojOBKOB BCEX YpPOBHEW (IEPEHOC CJIOB g OTIEIbHOro ab3ala
omokupyetcs cpeactBamu MSWord ¢ momonisio koManael « @opmaty — ad3ar] npu
BBIOOPE OIIINH «3aMPETUTh ABTOMATUYECKUM MEPEHOC CIIOBY).

Ecnu pucyHok unu tabnuna pasmelieHsl Ha gucte popmara Oonbiie A4, ux
CIIElyeT YYMTBIBaTh, KaKk OAHY CTpaHuly. HoMmep cTpaHuLBl B 3THUX CiIy4asx
JIOITYCKAaETCsl HE MPOCTABJIATh.

Criucoxk nuTepatypbl U BCE NPUIOICEeHUs BKIIIOYAIOTCS B OOIIYI0 B CKBO3HYIO
HYMEPALMIO CTPAHMI] pAOOTBHI.

Pexomenoayuu no ogpopmnenuio epaguueckozo mamepuana,
NOJYYEHHO20 C IKPAHO8 8 BUOE « CKPUHUUOTNOB)

I'paduueckne komuu -5KpaHa («CKPUHIIOTBI»), OTpa)arolue rpaduki,
IUarpaMMbl MOJI€NIeH, CXeMbl, 3KpaHHble (OpPMBI U T. . JOJDKHBI OTBEYaTh
TpeOOBAHUSAM BHU3yaJIbHOW HArjsJHOCTH NPEJCTABICHUS HILTIOCTPATUBHOIO
MaTepuaia, Kak MO0 pa3MepaM TIpaduyecKux OOBEKTOB, TaK M pa3pellaroiei
CHOCOOHOCTH OTOOpa)KEHUsI TEKCTOB, IIBETOBOMY O(DOPMIICHUIO U APYTUM Ba’KHBIM
I10JIB30BATEILCKUM [TapaMeTpam.

PekomeHnnyercs B cpefe IpOrpaMMHOIO MPHIIOKEHHUS HACTPOUTH «IKPaH»
Ha MapaMeTpbl MacIITaOMPOBAaHUS M Pa3MELIEHUS] CHUMAEMbIX ISl WIUTFOCTPalluu
00bekToB. [Ipu 3TOM HE00X0IUMO YOpaTh «JIUIIHKE» OKHA, KOMAH/Ibl, BbIICICHUS
OOBEKTOB U T. II.

B mnepeHeceHHbIX B OTUET «CKPUHIIOTAX» PEKOMEHAYETCS «Cpe3aThy
HEHY)XHbIe  00JacTH, MyTeM pEeJaKTUPOBaHUS «U300paXEeHWiI», a TMpu
HEOOXOJAMMOCTH OTMACIITAOUPOBATh UX JJISl 3aMOJHEHUS CTPAHUIBI OTYETA «IIO
HIUPUHEY.



«CKpHUHILOTB» B OTYETE O(QOPMIISIIOTCS KaK PUCYHKH, C 3arojloBKaMu,
MOMEIAEMBbIMA HU)XE€ OOJACTH PUCYHKOB, & B TE€KCT€ JOJDKHBI ObITh CCHUIKH Ha
YKAa3aHHbBIEC PUCYHKH.

KpHTepI/II/I OII¢CHKH BBIINNOJITHCHUSA CaMOCTOSITEJIbLHOM paﬁoTLI

BrinmonHenne caMoCcTOSATEIILHBIX pa60T OLICHUBACTCA

— Iy cAaye U 3allUTe OTYETOB IO JTaOOPATOPHBIM paboTaM

—HallMCaAHWHW KOHTPOJIbHBIX pa60T

Kpurepuu o1ieHKM HHIUKATOPOB BBIITOJIHEHHSI CAMOCTOATENBHON padOTHI O
Kypcy npusenensl B pazaene VIII.

IV. KOHTPOJIb IOCTU)KEHWSI LEJENA KYPCA

Ne | KonTponupyem | Kopx unaukartopa
OueHo4yHbIe CpeAcTBa —
n/n ble MOIyJIu/ AOCTHIKEHUSI Pe3yabraTnl 06yueHust
HaNMMeHOBaHHe
pasaennl / KOMIIeTeHIIUH
TeMbI . NPOMEKYTOY
AUCHUILTAHBI TeKymuHn Hast
KOHTPOJIb
aTTecTanus
1 3naem METOIBI VO-1 DK3aMeH,
TIPOSKTHPOBAHUS (cobecenoBanme Bompock 1-15
TEXHOJIOTHYECKHUX MPOLECCOB ), ITP-2
MIPOM3BOJICTBA MaTepUalIOB 1 (KoHTpOBHAS
W3eIMH OJIEKTPOHHOU TeXHUKH | pabota), [TP-6
Ymeem onpenensats u J1abopaTopHast
I1K-8.1 mpumenser MeeH OTpe N ( paTop
METOB! MIPUMEHSTH NOAXOSIIHN pabora)
METO/l TPOEKTUPOBAHUS
MPOEKTUPOBAHUS
TEXHOJIOTHYECKHX MPOLECCOB
TEXHOJIOTHYECKUX
MIPOMU3BO/ICTBA MaTepHaoB 1
MPOLIECCOB N .
W3IETHUH 3JIeKTPOHHON
MPOM3BOJICTBA
P | MaTepHUaaoB 1 TOXPURH
asnen |. B Bradeem xomiuiekcom
YHpaBHeHHe " HHCTPYMEHTOB U METOJIOB IS
HAMATHUYEHH | oo Porion OCYIIECTBIICHUS
TEXHUKH yi
OCTBHIO B MPOCKTUPOBAHUA MAaTEPHATIOB
Y U3JIeTIHH 3JIeKTPOHHOM
MHUKPOCTPYKT A P
TEXHHKHU C UCIIOJIb30BAaHHEM
ypax ¢ ABTOMATH3UPOBAHHBIX CHCTEM
IMOMOIIBIO TEXHOIOTHYECKON ITOATOTOBKH
MPOIYCKaHUs POU3BOJICTBA
TOKOBBIX 3naem >tansl
TEXHOJIOTHYECKOTO Iporecca
MMITYJIbCOB pott
I1K-8.2 MIPUTOTOBIICHHS
OCYIIECTBIISIET TOHKOIUIEHOYHBIX CHCTEM,
TEXHOJIOTHYECKHI uTorpapuu u
nporecc TUIA3MOXMMHYECKOTO TPABICHHS
MPUTOTOBIICHNUS Ymeem xoHTpOIMpPOBATH
TOHKOTIJICHOYHBIX HEOOXOAMMBbIE ITapaMeTphl Ha
CHCTEM, Ka)JIOM 3Tare IMPUroTOBICHHS
aurorpaduu u TOHKOIUIEHOYHBIX CHCTEM,
TUIA3MOXUMHYECKOT surorpapuu u
O TpaBIICHHUS IJIa3MOXUMHUYECKOTO
TpaBJICHUS C YUETOM
BO3MOYKHOCTEH




SKCIIEPUMEHTAILHOM
YCTaHOBKH

Brnaoeem metonamu u
CpeJICTBaMU HACTPOWKH, U
MOHHUTOPHHTA MPOTCKAHHUS
TEXHOJIOTHYECKOTO TpoIiecca
MIPUTOTOBJICHHS
TOHKOITJICHOYHBIX CHCTEM,
nurorpaduu, u
IJIa3MOXHUMHYECKOTO
TpaBICHHS

[K-9.1
aHAIHM3UPYET,
BBIOMpAET U
MPUMEHSET METOIbI
pa3paboTku
TEXHOJIOTMYECKON
JIOKyMEHTal[X Ha
MPOEKTHPYEMBIE
YCTpPOMCTBa,
pUOOPEI U
CHCTEMEI
3JIEKTPOHHOM
TEXHHUKH

3naem meTonbl pa3paboTKU
TEXHOJIOTUYECKOM
JOKyMEHTAIU1 Ha
MIPOEKTUPYEMBIE YCTPOUCTBA,
TIPUOOPHI ¥ CHCTEMBI
2JIEKTPOHHOM TEXHUKHU

Ymeem pazpabaTeiBaTh
TEXHOJIOTHUECKYIO
JOKYMEHTAIIHIO Ha
NIPOEKTUPYEMBIE YCTPOUCTBA,
IPUOOPBI ¥ CHCTEMBI
JIEKTPOHHOH TEXHUKH,
TIPUMEHSIS TTOIXOISIIIII METOT

Bradeem vHCTpyMEHTaMU 11
OIIpeNIeTICHHUS METO/IOB
pa3pabOTKH TEXHOJIOTHIECKOH
JOKYMEHTAIMH Ha
NPOCKTUPYEMBIC YCTPOHCTBA,
IPUOOPBI ¥ CHCTEMBI
SJIEKTPOHHOM TEXHUKHU

Pazpgen Il
B3anmonetict
BHE
JI3ssommHCK
oro-Mopus

IIK-9.2 ucnonezyer

3uaem I'OCTer 1 OCToI HA
TEXHOJIOTHYECKYTO
JOKYMCHTAITHIO

Yueem npumenste [OCTr1 u
OCTp5I Ha TEXHOIOTHYECKYIO

TOCTe 1 OCTe JIOKYMEHTAIUIO TIpH pa3paboTke
Ha TEXHOJIOTHUECKON IOKYMEHTAIINH
TEXHOJIOTHHICCKYIO Bradeem naBbIKaMu TIOJTOTOBKU
JIOKYMCHTALHIO TEXHOJIOTHYECKON JJOKYMEHTAIINN
Ha TPOEKTUPYEMBIE YCTPOUCTRA,
TIPUOOPHI ¥ CHCTEMBI
AEKTPOHHOHN TEXHUKH C YIETOM
cymectBytomux I'OCToB u
OCToB
3unaem coBpeMeHHBIE CpPE/ICTBA
Y TEXHOJIOTUU O0yUeHHSs
I1K-15.1 Yumeem npumeHsATH COBpEMEHHBIE
HCTIONB3YeT CpEeJICTBA, MEearOTMUECKHUe U
COBPEMEHHBIE JPYTHE TEXHOJOTHH, B TOM YHUCIIE
CpeAcTBa U nH(OPMAITMOHHO-
TEXHOJIOTHH KOMMYHHUKAITUOHHEIE,
o0ydeHwus, HEOOXOAUMBIC JIIIS
MPUMEHSIET OCYLIECTBIICHUS
COBPEMEHHBIE 00pa3oBaTeNbHON IEATEILHOCTH
o0pa3oBaTenbHBIC Bradeem HaBBIKAMH IPUMEHEHUS
TEXHOJIOTUH COBPEMEHHBIX CPEJICTB U

06paSOBaT€J'ILHLIX TEXHOJIOTUH B

06paSOBaT€J'ILHOI71 JACATCIBbHOCTU

YO-1
(cobecenoBanue
), [IP-2
(KOHTpOJIBHAS
pabora), [1P-6
(;mabopartopHas
pabota)

DK3aMeH,
BoIpock! 16-
30




Turnoseie KOHTPOJIbHBIE 3a1aHusl, METOIMYECKUE Marepuassl,
ONpeNIEeNAIONME TPOLEAYPhl OLICHUBAHUS 3HAHWUM, YMEHHU W HABBIKOB U (WJIN)
ONbITA JEATEIBHOCTHA, & TAKXKE KAYECTBEHHBIE KPUTEPUU OLICHUBAHUSA, KOTOPBIC

OIKCHIBAIOT YPOBEHb CPOPMHUPOBAHHOCTH KOMIETECHIINM, TIPEICTABICHBI B pa3zieiie
VIII.

V. CIIMCOK YYEBHOM JIMUTEPATYPBI U HMH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa
1. bopucenko B.E. Cnuntponuka : ydeOHoe mocobue / bopucenko B.E.,
HNanumok A.JI., Murac JI.b.. — Mockga : JlabopaTopust 3Hanuii, 2017. —
230 c¢. — ISBN 978-5-00101-538-3. — TekcT : »2JIEKTpOHHBIN //
OnekTpoHHOo-O0nOmoTeuynass cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/88493.html

2. Bonkxos H.B. ®usuka maruHuTHbIX siBieHuil. deppomaraetnsm: YuebHoe
nocobue / H.B. BonkoB. — Kpacnosipck: uzn-so COVY, 2015. — 125 c.
https://search.rsl.ru/ru/record/01008028682

3. Kypc obmeit ¢husuku : yaeOHOe TocoOue ISt BYy30B 10 TEXHUYECKUM
HaIpaBJICHUSIM U ClIeLUaIbHOCTAM B 4 T. : T. 3 . KBaHTOBas onTuUKa.
AtomHas usuka. Pusnka TBepAoro tena. dusuka aToMHOTO AApa U
anemeHTapubix yactuil / M. B. CaBenbes ; moa oour.pen. B. U.
CasenbeBa.Mocksa :KnoPyc, 2012.

http://lib.dvfu.ru:8080/lib/item?id=chamo:684653&theme=FEFU

4. KBanroBas ¢u3suka u HaHoTtexHosoruu / B. HeBonmu. MockBa
:Texnocdepa, 2013.
http://lib.dvfu.ru:8080/lib/item?id=chamo:813057 &theme=FEFU

5. Teoperuueckas pusuka : yaueOHoe nmocooue 11t GU3nYECKUX
cnenuanbHocTel yHuBepcuteTos : [B 10 1.] T. 2 . Teopus noss / JI. 1.
Jlanpay, E. M. JIudmm ; nox pexn. JI. I1. [TutaeBckoro. Mocksa
:®usmariut, 2012,

http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU



http://www.iprbookshop.ru/88493.html
https://search.rsl.ru/ru/record/01008028682
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

6. ®u3nka KOHJEHCUPOBAHHOIO COCTOSIHUSA : yueOHOe nocoOue 1Jis By30B 110
TEXHUYECKUM HaIpaBJIECHUSAM IOATOTOBKH U crienuaibHocTsM / FO. A.
baiikos, B. M. Ky3nenos. Mocksa : BUHOM. Jlaboparopust 3Hanmii, 2011
http://lib.dvfu.ru:8080/lib/item?id=chamo:668131&theme=FEFU

JlonosiHUTEIbHAS JINTEPaTypa

1. DnextpomarHeTusM. MeToabl pemeHus 3a1a4 : yaeoHoe nocooue / B. B.
[Toxposckuii. Mocksa : BUHOM. Jlabopatopust 3nanuii, 2011
http://lib.dvfu.ru:8080/lib/item?id=chamo:668072&theme=FEFU

2. dusuka MoBEepXHOCTH. TeopeTHIecKrne MOIEIN U IKCIIEPUMEHTATHHBIC
metonasl / M. B. Mamonoga, B. B. Ilpyaaukos, 1. A. I[Ipyaaukosa.
Mocksa :dusmataur, 2011.

http://lib.dvfu.ru:8080/lib/item?id=chamo:663084&theme=FEFU

3. Pemmens A.A. Marepuasnbl 1 METOIbl HAHOTEXHOJIOTHH [ DIEKTPOHHBIN
pecypc]: yuebHoe nocodue/ Pemmnens A.A., BaneeBa A.A.— DeKTpoH.
TEKCTOBbIE JaHHbIe. — ExatepunOypr: Ypanbckuit dheaepanbHbIi
yHusepcuret, ObC ACB, 2015. — 136 c.
http://www.iprbookshop.ru/68346.html

4. Boportsianes B.M. Ckynos B.Jl. bazoBbie TeXHOIOTUU MUKPO- U

HAHOXJIEKTPOHUKH: yueOHoe nocodue / M.: IIpocnekt, 2018. — 520 c.

http://biblioclub.ru/index.php?page=book&id=469679

HNuTepHeT-pecypcesl

1. Hansorexnonoruu B Poccum http://www.nanonewsnet.ru

2. Poccuiickuii 351eKTpOHHBIN HaHOKYpHAaI http://www.nanorf.ru

3. IIpoekt o coBpemenHoi (QyHaameHnTanbHO Hayke «lloctHaykay

http://postnauka.ru

4. HaHOTEXHOJIOTHYECKOE 00111eCTBO «Hanometp»

http://www.nanometer.ru



http://lib.dvfu.ru:8080/lib/item?id=chamo:668131&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668072&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:663084&theme=FEFU
http://www.iprbookshop.ru/68346.html
http://biblioclub.ru/index.php?page=book&id=469679
http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://postnauka.ru/
http://www.nanometer.ru/

IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHI U MPOrPAMMHOI0 O0ecneYeHust

HpI/I OCYIICCTBICHNN 06pasoBaTeanoro mnmponoecca 10 JUCHUILIIMHC

UCIIOJNIb3yeTCsl 0011ast HHPPaACTPYKTypa YU4eOHBIX KIACCOB.

IIpodeccuonanbubie 0a3bl JAHHBIX M HHGOPMALIMOHHbIE
CIPABOYHbIE CHCTEMbI

1. baza manHbIx Scopus http://www.scopus.com/home.url

2. baza nauaeix Web of Science http://apps.webofknowledge.com/

3. Hayunast anekrponHnas 6ubmmoreka http://www.elibrary.ru

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

IlnanupoBanue W OpraHu3auMsi BPeMeHH, OTBEICHHOI0 Ha M3y4eHHe
AUCUMILVIMHBI. [[pUCTYINTh K OCBOCHHIO JUCHUIUIMHBI CIENYET HE3AMEMIUTEIBHO
B CaMOM Hayaie y4eOHOro ceMmectpa. PekOMeHIyeTcsi M3Yy4HThb CTPYKTYypy H
OCHOBHBIE MOJI0XKeHUs1 Pabouell nmporpaMmbl JucuuIuiiHbL. OOpaTUTh BHUMAaHUE,
4YTO KpOME ayJAMTOPHON paboThl (JIEKUUHU, JaOOPATOPHbIE 3aHSTHSA) IUIAHUPYETCS
camMoCTOsITeNIbHAsl paboTa, UTOTU KOTOPOU BIMSIOT Ha OKOHYATEJIbHYIO OLIEHKY I10
UTOTaM OCBOCHMsI yueOHOW naucuuIUIMHBL. Bcee 3amaHus (ayIuTopHBIE U
CaMOCTOSITENIbHBIE) HEOOXOAMMO BBIMOJHATH W NPEJOCTABISATH HAa OLEHKY B
COOTBETCTBHH C IPaPUKOM.

B nmpouecce wu3zydeHuss marepuanoB ydeOHOro Kypca Ipeajararorcs
cienyomue GopmMbl paboT: YTEHUE JEKIU, 1a00paTOpHbIEC 3aHATHUS, 3aJaHUS JIs
CaMOCTOSATENbHON pabOTHI.

Jlexyuonnvie 3anamus OPUECHTHPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOXKIBIA pa3len Kypca W NMPU3BaHbl OPUEHTUPOBATH CTYJIEHTOB B IPEIJIaracéMoM
MaTrepualie, 3aJ0)KATh HAyYHbIE U METOJOJOTHYECKHME OCHOBBI JUISl JalbHEUIIEH
CaMOCTOATENBbHOM pPabOThl CTYJEHTOB. YCHENIHOE OCBOCHHUE JIMCLUUILIUHBI
MPEANOJIAracT AKTUBHOE YYacTHE CTYJICHTOB Ha BCEX JTalax €€ OCBOCHUS.
N3ydyeHne AMCUMILIMHBI CIEIyeT HAYMHATh C MPOPAabOTKU coaepkaHus padboueit
oporpaMMbl U MeToauWyeckux ykazanuid. Ilpu w3ydenun wu mnpopaboTke
TEOPETUYECKOr0 MaTepuasa CTyIeHTaM He00X0AUMO:

— TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSTUU MATEpUAIL U

JIOTOJIHUTh €r0 C Y4YETOM PEKOMEHIOBAaHHOM IO JAHHOM Teme
JIATEPATYPHI;

— TIepel OYEpEIHOW JIEKIMEW NPOCMOTPETh KOHCHEKT IPEAbLAYIIErO
3aHATHUS,


http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://www.elibrary.ru/

— TIPU CaMOCTOSITEJIbHOM H3YyYE€HMHM TEMBI CHENAThb KOHCIIEKT, MCIIOJIb3Ys
pekomenaoBanHble B PIIY ] nmnteparypHble HCTOUHUKH.

B ciydae, ecnyu BO3HUKIM 3aTPyJHEHHs, OOPAaTUTHCS K MPENOJABATEII0 B
4achl KOHCYJIbTALUN WM HA IPAKTUYECKOM 3aHSATHH.

JlabopamopHhvie 3anamus aKIIECHTUPOBAHBI HA HAU0O0JIEEe MPUHIUITUATBHBIX U
npoOJeMHBIX BONpPOCAax Kypca U TMPU3BaHbl CTUMYJHMPOBATH BBIPAOOTKY
MpaKTUYECKUX yMeHU. OCHOBHOM 1EJbI0 MPOBENIEHUS J1aO0OPATOPHBIX 3aHATUN
ABJISIETCA CHUCTEMAaTU3allusl W 3aKpPEIUIEHME 3HAHUM 10 HW3y4aeMoll TeMe,
dbopMupoOBaHHE YMEHHUW CaMOCTOSTENFHO paboTaTh C JIOMOJHUTEIbHBIMU
WCTOYHUKAMU WH(OOPMAITUH, apTyMEHTUPOBAHO BBICKA3bIBaTh M OTCTAUBATh CBOIO
TOYKY 3pPECHHUSI.

[Ipu noaroroBke K 1a00OPaTOPHBIM 3aHATUSAM CTYAEHTAM HEOOXOIUMO:

—OBTOPUTH TEOPETUUYECKHI MaTEpUal MO 3aJaHHON TEME;

—IpoayMaTh (GOPMYITHUPOBKH BOIPOCOB, BBIHOCUMBIX Ha 00CYKIECHUE;
—HMCIIOJB30BaTh HE TOJIBKO KOHCIIEKT JEKIHWM, HO W JOIOJIHUTEIIbHBIC
VMCTOYHUKHU JINTEPATYPBI, PEKOMEHJOBAHHBIE ITPENOAABATEIIEM.

Oco60 3Haunmoil st TPOGECCHOHATIBHOW TOATOTOBKU  CTYJIEHTOB
ABIIACTCSI camocmosamenvbHas paboma no Kypcy. B xone 3Toit paboThl CTyACHTHI
OTOMpaIOT HEOOXOAMMBIN MaTepUall MO U3y4aeMOMY BOIPOCY U aHAIU3UPYIOT €To.
CryaeHTam HEOOXOIMMO O3HAKOMHUTHCS C OCHOBHBIMH UCTOYHUKAMHU, 0€3 KOTOPBIX
HEBO3MOYKHO TMOJHOIICHHOE TOHUMaHKE MPoOJIeMaTHKH Kypca.

OcBoeHue Kypca CIOCOOCTBYET pa3BUTHIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOATENBHBIX OICHOK (akToB W KoHuenuui. [loatomy Bo Bcex (opmax
KOHTpPOJISI 3HaHWH, OCOOCHHO MpHW cJadye dK3aMeHa, BHUMaHUE oOpamaeTcsi Ha
MOHUMAaHUE TPOOJIEMATHKN Kypca, Ha YMEHUE NMPAKTUYCCKH MPUMEHSTh 3HAHUS U
JIeaTh BBIBOIBI.

PaGora ¢ Jureparypoil. PekoMeHOyeTCsi HCHOJIb30BaTh pPa3jIUYHbIC
BO3MOXKHOCTH palOThl € JuTepaTypoil: ¢onabsl Hay4yHoil Oubnunorekun (BOY
u anekTpoHHsle ombOmumoreku (http://www.dvfu.ru/library/), a Takxe mOCTyIHBIC
JUTSI ICTIOJTb30BAHMS IPYTHE HAYYHO-OMOINOTECYHBIE CUCTEMBI.

IMoaroroBka k 3x3ameny. K ciade sx3ameHa qomyckaroTcs oOyJarommecs,
BHITIOJIHUBIIME  BCcE€  3adaHus  (JabopaTopHble, KOHTPOJIbHBIE  palOThI),
MIPEIyCMOTPEHHbIE YYEOHOW MPOrpaMMON JMCIUIUIMHBI, MMOCETUBIINE HE MEHEE
85% ayIMTOpPHBIX 3aHATHUI U 3aLIUTUBIIKNE KypPCOBOU MPOEKT.

VIL. MATEPAAJIBHO-TEXHUYECKOE OBECIIEYEHUE
TUCTUTLIAHBI

Hepequb MAaTCPUAIIbHO-TCXHUYCCKOIO MW IIPOTIrpaMMHOI0 obecrnieueHus
JAUCHUILIMHBI IIPUBCIACH B Ta6JII/II_Ie.

MarepunajbHO-TeXHHYECKOE U POrpaMMHOe o0ecredyeHne 11 CHUIIIMHbI


http://www.dvfu.ru/library/

OCHAILIEHHOCTD HepequL JIMIICH3MOHHOI'O
HanmenoBanue cenmanbHBIX

N N CHENHUANIBHBIX TOMEIIEHNH U MIPOTPaAMMHOT0 O0ECIICUCHHS.
IIOMEIEHUH U TOMEIEHUN .
. IIOMEILEHNH IS PexBHU3UTHI TOATBEPKAAIOIIICTO
JUISL CAMOCTOSITEILHOM PabOThI .
CaMOCTOSITEIILHOM PabOTHI JIOKYMEHTa

690922, ITpumopckuii kpaii, T.
Bnagusoctok, octpos Pycckui,
noxyocTpoB CarepHsIi, OCEIOK
Asixe, 10, kopryc L, ayn. L 441,
YueOHast ayaAuTOpuUs IS
MIPOBECHUS 3aHATHI
JIEKIIMOHHOTO THIA, TPYTHOBBIX U
WHIVBHUIYJIbHBIX
KOHCYJIbTaINi, TEKYIIETO
KOHTPOJISL X TIPOMEKYTOTHOH

ITomenieHne yKOMIIJIEKTOBAaHO
CHeUaIN3UPOBAaHHON Y4eOHOM
MeOenbio (TI0CaJO4YHBIX MECT —
15)
ObopynoBanue:
KK-nmanens 47", Full HD, LG
M4716 CCBA — 1 mr.
Jocka ayauropHas.

CrenmanmusupoBannoe [10 He Tpedyercs

aTTecTaluu
. . N 1O, no3BoJIsIFOLIEE BHIIOIHAT
690922, ITpuMopCKuiA Kpai, T. BubpanioHHbIii MarHUTOMETP ’ t
. o J1abopaTopHbIe pabOTHI HA JIAOOPATOPHBIX
BriaguBocTok, ocTpoB Pycckwii, Lakeshore 7400, ontrueckuit L
N ycraHoBkax, Origin — nporpamMmHoe
nosryoctpoB CanepHblid, TOCETIOK marauromeTp Nanomoke?2,
: obecrieueHue Jyisl IIOCTPOCHUE I'PaHKOB,
Asike, 10, kopnyc L, ayn. L 320. Kepp-muxpocxkon Evico :
- . | Gwyddion — cBoGoaHO pacpocTpaHsieMoe
JlabGopatopust IeHOYHBIX Magnetics, MarHuTHO-CHIIOBO#1
. MporpaMMHOE 00ecTIeYeHHE IS
TexHoJnoruit I BOY mukpockon Ntegra Aura

00paboTKu rpadrUeCcKUX H300paKESHUI

ObopynoBanue:
Mono6mnok Lenovo C360G-
i34164G500UDK — 15 mmr.

WHTerprupoBaHHbIil CEHCOPHBII
muciiei Polymedia FlipBox -
1 wr.
Konup-npunrep-useTHon
ckarep B e-mail ¢ 4 notkamu
Xerox WorkCentre 5330
(WC5330C — 1 mit.)

690922, ITpumopckuil Kpaid,
r.BnanuBocTok, octpoB Pycckuii,
nostyoctpoB CanepHslid, HOCEIOK

Asike, 10, xopm. A (JIur. IT),

Ortax 10, ka6.A1017.
Ayauropus 1
CaMOCTOSTENILHOM PaboTHI

CrrertmanusupoBanHoe [10 He Tpedyercs

JUis mpoBeneHuss ydeOHBIX 3aHATUH 1O JUCUUIUIMHE, a TaKxke s
OpraHM3alMi CaMOCTOSTENIbHOW paboThl CTYJAEHTaM JIOCTYIIHO CIIEAYIoIlee
nabopaTtopHoe obopynoBaHue u CIIeLIMATU3UPOBAHHBIC KaOWHETHI,
COOTBETCTBYIOIIME JACHCTBYIOIIMM CAaHUTAPHBIM M MPOTHUBOIMOKAPHBIM HOpMaM, a
Tak)Ke TpeOOBAHMSIM TEXHUKN O€30MMACHOCTH MPHU NMPOBEACHUH YIEOHBIX U HAYYHO-
MIPOU3BOICTBEHHBIX PA0OOT.

B nensix obecnieduenus crieliMaIbHBIX YCIOBUM 00yUEHMS] MHBAJIUJIOB U JIUII C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710pOBbsi B JIBDY Bce 3manus 0060py10BaHBI
naHgycamu, JudTamMu, TOAbEMHUKAMH, CICIHAIM3UPOBAHHBIMH  MECTaMHU,
OCHAIIIEHHBIMU  TY&JICTHHIMA KOMHAaTamMH, TaOinykamMu  WHGOPMAIIMOHHO-
HABUTAIMOHHOM IMOJIEPKKH.

VIll. ®OHAbI OHEHOYHBIX CPEJACTB

JI1st IUCIUIUTMHBI UCIIONIB3YIOTCS CIIEAYIOIINE OLIEHOYHBIE CPEICTBA!
Y CTHBIN OnpoC:
1. Cobecenopanne (YO-1)




[TceMeHHBIE PabOTHI:
1. KontponbHas padora (I1P-2)

2. JlaboparopHas pabora (I1P-6)

YcrHbli onpoc

VYCTHBII ONpoC MO3BOJIAET OLEHUTh 3HAHUS M KPYro3op CTYJIEHTa,
MNOHMMAaHUE MaTepuana, CaMOCTOSITEIbHOCTh BBIIOJHEHUS JOMAIlHUX 3a/ad4,
YMEHHE JIOTUYECKH MOCTPOUTH OTBET, BIaJCHUE MOHOJIOTUYECKOW PEUYbI0 U WHBIE
KOMMYHUKATHUBHBIE HABBIKH.

OOyuaromias QyHKIMS COCTOUT B BBISIBJICHHH JIeTajeil, KOTOpbIE IO KaKUM-
TO MPUYMHAM OKA3aJIMCh HEIOCTATOYHO OCMBICIIEHHBIMU B XOJI€ YU€OHBIX 3aHITHIA
Y TIPU IOATOTOBKE K 3a4ETY.

CoOecenoBanrie (YO-1) — cpeacTBO KOHTPOJs, OpPraHM30BaHHOE Kak
crenuanpHas Oecena mpenogaBaTesiss ¢ OOyYaloIIMMCS Ha TEMbl, CBA3aHHBIE C
M3y4yaeMoOl JUCHUIIMHOW, M pPacCUYMTAHHOE Ha BBIACHEHHWE OObeMa 3HaHUU
00yy4aroIerocs rno onpeieICHHOMY pasJielly, Teme, IpoOjaeMe U T.II.

IIucsMenHbIe padoTHI

[lucbMeHHBIA OTBET MpUyYaeT K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTHU
U3JIOKEHUsT MbICHH. [IuchMeHHas mpoBepka HCHOJIB3YEeTCS BO BCEX BHAAX
KOHTPOJISI U OCYIIECTBIISIETCS KaK B ayIUTOPHOM, TaK U BO BHEAYUTOPHOI paboTe.

KontponsHast padora (ITP-2) — cpeacTBo NpOBEpKH YMEHHUH HPUMEHSThH
MOJYYEHHbIE 3HAHWS [JIs1 PELICHHS 3a7ad ONPENCIICHHOTO TUIA MO TEME WJIU
paszeny.

Jlabopatopnass pabGora (ITP-6) — cpeacTBo st 3aKpeIUiCHHS |
IIPaKTUYECKOI0 OCBOCHUS MaTepHalIa Mo ONPEACICHHOMY pa3zeily.

MeTonnqecmle PEKOMEHIAUH, OIIPECACTIAIONINE TTPOLHEAYPBI

OLICHUBAHMA PE3yJbTaTOB OCBOCHUSA JUCIHUILINHDBI

OueHoYHbIE CPeCTBA ISl IPOMEXKYTOYHON aTTeCTAllUU
[IpomexxyTouHast aTTecTauusi CTYJCHTOB MO JIUCHUMIUIMHE TPOBOAUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTuBHbIMU aktamu JIBDY wu sasisercs
obs3aTenbHOM. DopMa OTYETHOCTH MO IUCHMILIMHE — 3k3ameH (1-f, oceHHMA
cemectp). Dopma sK3aMeHa — JBa MUCbMEHHBIX BOIPOCA, HA KOTOPHIE CTYJICHTY
naetcst 40 mMuH, 3aTeM 2 YCTHBIX Bompoca 0e3 MOATrOTOBKU. JJOMyCcK K dK3aMeHY
BO3MOYEH TOJILKO TOCJIE€ CITaYM BCEX JTAOOPATOPHBIX PadoT.

MeToanuyeckue yKa3aHus 10 c1aye IK3aMeHa
DK3aMeH TMpUHUMaeTcsd BeaylmuMm mnpenogaBatenem. [lpu  Oombiiom
KOJIMYECTBE TPYyNN Yy OJHOTO MpEnojaBaTesis Ui Ipu OOJbIIONH YHMCIEHHOCTH
IOTOKA IO PacCHOPSKEHUIO 3aBENyOUIEro Kadeapoi (3aMecTUTeNs JUPEKTOpa Mo
y4eOHOM M BOCHUTATENbHOW paboTe) MAOIMyCKAaeTCs MPHUBICYEHUE B TOMOIIb
BEIyllleMy MpENoAaBaTeN0 JpPYrux Impenojasarencii. B mepByro odepens
MPUBJIEKAIOTCS MPENOoAaBaTeNId, KOTOPbIE MPOBOAUIMN JIaA0OPATOPHbBIE 3aHATUS 10



JVCLHUIUIMHE B TPYIINAX.

B UCKIIOUMTENBHBIX Clly4asX, IO COIJAaCOBAaHUIO C 3aMECTUTENIEM
mupektopa Illkonpl 1o ydeOHOM ¥ BOCHHMTATENBHOW paboTe, 3aBeAyIOIUN
kadempoir uMMeeT TMpaBO TOPUHATH DSK3aME€H B  OTCYTCTBHE  BEIYLIETO
IPENo1aBaTeIs.

®opMa npoBeneHHs K3aMeHa (YCTHasl, MUCbMEHHAs U Jp.) YTBEPKIAETCS
Ha 3acelaHud Kadeapsl MO COTJIACOBAHHUIO C PYKOBOJIUTENIEM B COOTBETCTBUU C
paboueit mporpaMMoi JTUCHUIUIUHBI.

Bo Bpems mpoBeneHHs 3K3aMeHa CTYACHTHI MOTYT IOJIb30BaThCsl paboueit
MPOTrpaMMON JUCHHUIUIMHBI, a TAKXKE C pa3peliCHUs MPErnogaBaTesis, TPOBOISIIETO
3a4eT, CIPABOYHOMN JIUTEpATypOl U APYTUMH MOCOOUSIMU (YUeOHMKAaMU, y4eOHBIMU
OCOOUSIMH, PEKOMEHI0OBAaHHOM JTUTEPATypOH U T.I1.).

Bpewms, npenocraBisieMoe CTyJEHTY Ha MOATOTOBKY K OTBETY Ha 3ayere,
JOJDKHO cocTaBisiTh He Oonee 40 munHyTt. [lo McTeyeHMM JaHHOTO BpEMEHU
CTYJIEHT JOJDKEH OBITh TOTOB K OTBETY.

[IpucyrctBME Ha  3PK3aMEHE  TMOCTOPOHHHUX  JIML  (KpoMe  JIMII,
OCYUIECTBJISIONIMX MPOBEPKY) 0€3 pa3pelieHrs COOTBETCTBYIOIIMX JIML (pEKTOpa
aM00 MpOpeKTopa Mo y4yeOHOW M BocmuTaTenbHOU pabote, aupekTopa Illkosnsl,
pykoBoautens OITOII unu 3aBenyromiero kadenpoil), He nomyckaercs. IHBamu b1
Y JIUIa C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI, HE UMEIOIIME BO3MOKHOCTH
CaMOCTOATEJIBHOTO NIEPEIBMKEHHMS, TOITYCKAIOTCS 3a4€T C COIPOBOKAAOLIIUMHU.

[Ipu mpomMexKyTOYHON aTTeCTaluu O0y4YaroIUMCs YCTaHABIIMBAETCS OIEHKA
«OTIIMYHO», «XOPOUIO», «YJIIOBJIETBOPUTEIIBHOY», «HEYIOBIETBOPUTENbHO». [lpu
HESBKE CTYJICHTA HAa 3K3aMEH B BEJJOMOCTH JIEJIAE€TCS 3alHUCh «HE SIBUIICS.

Bomnpocsl k 3k3aMeny

1. JluamaraeTtusm, OpOUTAIbHBIM MarHUTHBIN MOMEHT, CITMHOBBIA MarHUTHBIN
MOMEHT, MaraeToH bopa, JlapmopoBa yactora, ATMaMarHUTHBIA MOMEHT

2. [lapamarseTusM, KJlacCU4YeCKas U KBAaHTOBAsi TCOpUU. MarHUTHBI MOMEHT
atoma. HamarununBanue napamaruetrka. 3akoH Kropu-Belicca.

3. ®eppomarnetusMm. Teopus Mmonekymsipaoro nois. 3akoH Kropu-Beiicca.

4. HamarunuuBanue gpeppomaraetukoB. OOMeHHoe B3auMmoaeiicTeue. Kpusas
Cmarepa. 3oHHas Teopusi heppoMarHeTU3Ma.

5. MarauTHas aHu30Tponus. MarHUTOKpUCTAJIIMYECKAsl aHU30TPOIHUS B
KyOudeckux kpuctaax. @opmyna Axynosa. DeppoMarHeTHK ¢
KyOM4eCcKOil CHMMETpPHEN BO BHEIIIHEM MarHUTHOM ToJie. M3mepenue
MarHUTHOW aHU30TPOIIHH.

6. Koadduuuentsl pazmaranunpanus. AHu3oTponus popmel. Ciryyan
HaHOITPOBOJIOKU Y TOHKOM IJIEHKHU. CI0’KEHUE ABYX OJHOOCHBIX
anuzotponui. [lepneHaukyspHas MarHUTHAs AHU30TPOTIHSL.

7. JlomeHHBIE CTEHKU. TUIBI TOMEHHBIX CTEHOK. DHEPTUSI ¥ TOJIIMHA
JIOMEHHBIX TpaHull. /[BH>KeHUE JOMEHHBIX TpaHull. 3aKpeIIeHUe Ha
nedexrax.



8. Mukpo u HaHouyactulbl. KoapuutuBHOCTE yacTuil. MexaHu3Mbl
nepemaranuuBanud. CynepnapamaraetusM. Moaens Ctonepa-Boabdapra.

9. Jlunamuka HaMarHU4eHHOCTH. Y paBHeHue Jlannay-Jlummia.
[lepeknroueHne HAMarHH4eHHOCTH. DJIEKTPOHHBINA MapaMarHUTHBIA U
(beppOMarHuTHBIN PE30HAHCHI.

10.OcHoBbI cIUHTPOHUKH. CTIMHOBBINM TPAHCIIOPT.

11.T'uranTckoe MarHuTocornportusienue. Moaens MoTra.

12.0OcHOBBI KBaHTOBOMEXaHUUECKOI'O TYHHEIUpOoBaHus. Moaens Jlxynuepa

13. Moaens CnonueBckoro. TyHHENbHOE MArHUTOCONIPOTUBIICHHUE.

14 TTpuHUMTIBL 3aMUCH U YTEHUSI UHPOPMAIIUH B )KECTKOM JIUCKE.
CoBeplIeHCTBOBAHUE TEXHOJIOTUN YTEHHS U 3aIIUCH.

15.3anuceIBaromnye rojJoBKU C JaTYMKaMHU THTAHTCKOTO
MarHUTOCOIIPOTHUBIICHHUS

16.Cpena 3anucu ¢ MmI0CKOCTHOM U NEPIIEHIUKYISPHOM MarHUTHON
AHU30TPONUEH

17.CounoBbId BeHTHIIb. CIIOCOOBI CO3aHus CITMHOBBIX BeHTHIEH. CIIoCcOOBI
3aKperJIeHUs] HAMarHU4€HHOCTH B CIIOE.

18.IlepeHoc cmuHOBOTO MOMEHTA OT TOKa. [lepeHoc cnnHOBOTO MOMEHTA B
CTPYKTYpax ¢ MHOTOCJIOMHBIX CTPYKTYPaX C CUIIbHBIM CIIUH-OPOUTATIBHBIM
B3aMMO/IeHiCTBEM Ha HHTepdeiicax.

19.3anuceIBaroniyie rojJOBKU C JaTYMKaMHU TYHHEJIBHOTO
MarHUTOCOIIPOTHUBIICHHUS.

20.CeHcop TYHHETFHOTO MarHUTOCOTIPOTHBIICHHUS. BUIBI OKUCIIOB,
UCIOJIb3YEMbIX B CEHCOPaX TYHHEJIbHOI'O MarHUTOCONPOTHUBIICHHUS .

21. Anomanehsiii 3¢ dext Xomna (ADX). Puzndeckrue OCHOBBI U MPUIHHBI
HaOmoaeHus 3gpdekra. Bennunna ADX apdekra B pa3HbIX cpenax.
Ocobennoctu HaOmoaennst ADX s dexra, 3aBUCSIINE OT TEOMETPUU
MUKPOCTPYKTYp. OTJINYUs NIE€TeNb MAarHUTHOI'O TUCTEPE3UCA, MIOJTYUYEHHBIX C
ITOMOIIBIO U3MEPEHUN XOJTIOBCKOTO COIIPOTUBIICHUS U IPYTUX
MHTErPaJIbHIX MAarHUTOMETPUUYECKUX METOA0B (BUOPAIIMOHHBIN MU
CKBU/] MarHUTOMETpHI).

22.CrinnoBbIi 3 dext Xomna u B3aumoierictsue Pamosbr.

23.1lepeHoCc CHIMHOBOTO MOMEHTA OT TOKa, TEKYILIETO B INIOCKOCTH CJIOEB
TsokeIbIX MeTaiioB (SOT-3¢dekT). Dusrueckoe OCHOBBI U CITIOCOOBI
m3mepenus SOT-addekra.

24.001m1as KOHIEMIINA U HeOOXOANMbIC YCIIOBUSI BOSHUKHOBEHHUSI
B3auMoencTus J3somumHckoro-Mopusi B 00b€MHBIX KpHUCTaJlIax.



25.Bzaumopeiictue J[3smommHcKoro-Mopusi B MHOTOCJIOMHBIX CUCTEMAX.

Bnusinne B3anmonenctsus [I3smommHckoro-Mopust Ha npoLecchl

NnepeMarnninBatHus U I€PCHOC CIIMHOBI'O MOMCHTA OT TOKa.

26.001m1e TpUHLHUIIBI TOCTPOSHHSI MATHUTHON MaMsITH C TPOU3BOJIBHON

BBIOOpKOH JaHHBIX. KOHCTpYKIIMOHHBIE 0cOOEHHOCTH. [lepcrieKTHBEI

Pa3BUTHA U UCIIOJIb30BAHUSI.

27.00111e TpUHITUITE TOCTPOCHHS MarHUTHOM TTaMsITH Ha OETOBBIX JOPOXKKAX.
KoncTpykimonusie oco0eHHOCTH. [1epcreKTHBBI pa3BUTHS U

HUCIIOJIB30BaHMUA.

28.CxupMHOHHAs MaMsITh Ha OETOBBIX TOpOXkKKax. Pa3nuynbie criocoOb!

peanu3aIvm.

29.ITamsATh Ha OETOBBIX JOPOKKAX HA OCHOBE CMEIIECHUS JIOMEHHBIX TPAHHUIL CO
CUH-OpOUTAIBHBIMU () (PexTaMu (BTOpast U TPETHU BEPCHUM).

30.KupasnbHble CIUHOBBIE CTPYKTYPHI B CpeJie C BRICOKUM B3aMOIEHCTBHEM

JI3sinommHCcKOorO-MOpusi.

KpnTepnn BBICTABJICHHUA OHCHKHA CTYACHTY Ha 3a4€T€ 110 JUCHMUILJIMHE

Banst
(pe#iTHHTOBO
1 OILICHKM)

Onenka 3ayera
(cranmapTHas)

TpeboBanus k chOpMHUPOBAHHBIM KOMIETEHIIUSIM

86 -100

OTJIMYHO / 3a4TE€HO

OneHKa «OTJIMYHO» BBICTABISETCS CTYyAEHTY, €CIM OH IIOJHO YCBOHII
NpOrpaMMHBIA MaTepuall, HCUEpPIBIBAIOLIE, IOCIEN0BATEIBHO, YETKO H
JIOTHYECKH CTPOMHO €ro M3JaraeT, yMeeT TECHO YBS3bIBaTb TEOPHIO C
MPaKTHKOHM, CBOOOIHO CHpaBiseTcs ¢ 3ajJadaMH, BONPOCAMH M JPYTHMH
BUJAaMU IPUMEHEHUS 3HAHUN, NPUYEM HE 3aTPYAHSEICS C OTBETOM IIpU
BUJIOU3MEHEHUU 3a/laHui, UCIIOJIb3YET B OTBETE Marepuan
MOHOTpaUIecKol JNHUTepaTyphl, MPAaBUIBHO OOOCHOBBIBAET IPHHATOE
pelleHre, BIaJeeT Pa3HOCTOPOHHUMU HAaBbIKAMHU U NIPUEMAMU BBIIIOJHEHUS
IIPAKTUYECKUX 3a7ad.

76 -85

XOpOIIO / 3a4TEHO

OHeHKa «XOpomIio» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepual, TIpaMOTHO W 1O CYHICCTBY MH3JIara€t ¢€ro, HC MAOIlyCKas
CYIIECTBECHHBIX HETOYHOCTEHl B OTBETE Ha BOIPOC, NPaBUJIBHO IPUMCHACT
TCOPETUYCCKHUE MTOJIOKCHUSA IPU PCIICHUU MMPAKTUICCKUX BOIIPOCOB U 3a4a4,
BJIa€CT H€06XO,I[I/IMLIMI/I HaBbIKaMU U IIPUEMaMU UX BbIIIOJIHCHUS.

61 -75

VIOBJIETBOPHUTEIBH
0 / 3a4TEHO

OI_[CHKa «YHOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HMCET
3HaHUS TOJBKO OCHOBHOTO MaTe€puala, HO HE YCBOUJI €TI0 )ICTaJIeﬁ,
JAOIMYCKAeT HETOYHOCTH, HEAOCTATOYHO MPaBUJIIbHbLIC (bOpMyJ'II/IpOBKI/I,
HapyHmeHusA JIOTHYECKOM MOCIIEA0BATCILHOCTH B U3JI0KCHUH IIpOorpaMMHOTO
MaTte€puajia, UCTIbITBIBACT 3aTPYAHCHU IIPU PCIICHUU 3aJ1a4.

0-60

HEYIOBJICTBOPUTEI
BHO / HE 3aYTEHO

O1neHKa «HEYAOBICTBOPUTEIHHO» BBICTABISAECTCS CTYICHTY, KOTOPBIA HE
3HAET 3HAYMTENBHOW YacTH IPOrPaMMHOIO «HE MaTepuaia, IOIyCKaeT
CyIIECTBEHHBIC OIMMOKHW, HEYBEPEHHO, C OONBIIMMH 3aTPYJHEHUSIMHU
BBITTOJTHSET pemeHue 3az1a4. Kaxk IIPaBUIIO, OIICHKa
«HEYIOBJIETBOPUTEIBHO»» CTaBUTCA CTyAEHTaM, KOTOpblE HE MOTYT
POAOJIKUTE o0ydeHue 6e3 JIOTIOJTHUTENBHBIX 3aHATUH o




COOTBCTCTByIOH.[eﬁ JUCIOUTIIIIHHEC.

OneHovHbIe cpeacrea nJjs Telcymei/i arrecranmmmu

Tekymass arrecranus CTYJACHTOB MO JUCHUIUIMHE TPOBOJMUTCA B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU aktamu JB®DY wu sBisgercs
00513aTeTLHOM.

Texymas arrectamusi MpoBOAUTCS B (OpPME KOHTPOJIBHBIX MEPOTPUSTHHA
(pemreHM0 JOMAmIHUX 3a7ad) IO OICHWBAaHWIO (DAKTHUYSCKUX PE3yJIbTaTOB
OOy4eHHsI CTYJICHTOB M OCYIICCTBIISIETCS BEAYIIUM MIPEIOIaBaTEIICM.

OObeKkTaMu OLICHUBAHUS BBICTYIAIOT:

— ydeOHasl AUCIUIUIMHA (CBOEBPEMEHHOCTh BBINOJIHEHUS PA3IMYHBIX BUIIOB
3aJlaHUi, TOCEIIAeMOCTh BCEX BUIOB 3aHATHUM 110 aTTECTYEMOMN AUCIUIUIMHE);

— CTEIICHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YpOBEHb OBJIQJICHUSI MPAKTUYECKUMH YMEHHSIMU M HaBBIKAMH IO BCEM
BUJIaM y4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSATEIILHOU pabOTHI.

CocraBnseTcs KalCHOApHbIM IUIAH KOHTPOJIBHBIX ~ MEPOIPHUATHU 11O
nuciuruinee. OneHKa MoCEenaeMOCTH, CBOEBPEMEHHOCTh BBIMIOJIHEHUS PA3TUYHBIX
BUJIOB 3aJJaHUI BENETCS HAa OCHOBE XypHaya, KOTOPBIA BEAET MPENOAAaBaATENb B
TE€YEHUE Y4eOHOro CEMeCTpa.

OueHoYHbIE CpeICTBA ISl TEKYIeH aTTecCTAlNU

Tekyiiass arrectanus CTYJEHTOB IO JUCHUIUIMHE TPOBOJUTCA B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU akTamu JB®D®Y wu sBusgercs
00s13aTENLHOM.

Tekymas arrectanus TPOBOAMTCSA B (GOpME KOHTPOJIBHBIX MEPONPHUATHIA
(KOHTPOJIBHBIX PabOT, 3aMUTHI OTYETOB IO JIAOOPATOPHBIM paboTaM M 3alluTe
KYpCOBOT'O IIPOCKTA) II0 OICHUBAHHUIO (DAKTUUECKUX pEe3yJIbTaTOB OO0yYeHUS
CTYJEHTOB M OCYIIECTBIISICTCA BEIYIIIUM MPENOIaBaATEIIEM.

OOBeKkTamMu OIICHUBAHUS BBICTYIIAIOT:

— y4eOHasi AUCIUIUIMHA (CBOCBPEMEHHOCTDH BBITIOJTHEHHUS Pa3JIMYHBIX BUIOB
3aJIaHUH, TOCEIIAEMOCTh BCEX BUIOB 3aHITHH MO aTTECTyEMOMN AUCIUILINHE);

— CTENEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YpOBEHb OBJIQJICHUSI MPAKTUYECKUMH YMEHHUSIMHU M HaBBbIKAMH IO BCEM
BUJIaM y4eOHOI paboThI;

— IOCEIICHNE 3aHITHHI

— pe3yJIbTaThl CAMOCTOATEIIBHOM pabOTHI.

CocraBnsieTcs  KaJ€HJApPHBIM IJIJaH  KOHTPOJBHBIX  MEPOIPHUSITHN  TIO
nucruriiae. OneHKa MOCenaeMOCTH, CBOEBPEMEHHOCTh BBIMIOJIHEHUS PA3TMYHBIX
BHUJIOB 33JlaHUI BEJETCA HA OCHOBE KypHalla, KOTOPbIA BEAET MpPEno/iaBaTeilb B
TE€YEHUE Y4eOHOTO CeMecTpa.

Y CTHBII ONPOC B COYETAHMHU C NMPOBEPKOI 0TYETA 10 JIA00OPATOPHOH
padore




OueHuBaHve  3amMThl  J1AOOPATOpHOM  pabOThl  MPOBOAMTCS  MpHU
NPEICTaBICHUHA OTYETa B JIEKTPOHHOM WM MEYaTHOM BHUJE, MO ABYXOaIbHOMN
HIKaJe: «3a4TEHO», «HE 3aUTECHOM.

Ipumep koHmpovubX 80NPOCO8 K N1abopamopHou pabome « Mzmepenue

MACHUMHOU AHU30MPONUU MOHKUX NAEHOK HA 6UOPOMASHUNOMEMPE» '

1. [To xakoMy (hU3MYIECKOMY MIPUHITUITY BUOPAITMOHHBIN MarHUTOMETP

HU3MCPACT MarHUTHBIM MOMEHT 06pa3ua B 1ojie?

2. YTto Takoe MarHuTHas AHU3O0TPOIINA, OCH JICTKOI'O U TPYAHOT'O
HaMarHU4uBaHus?

3. HapHcyﬁTe IICTJIM MAaroHuTHOI'O TUCTCPEC3HCa, UBMCPCHHBIC B JICTKOM U
TPYAHOM HaAIIPABJICHUAX HaAMAarHU4WBaHUWA, CCJIN B 06pa3ue MNPUCYTCTBYCT
CUJIbHas1 OAHOOCHAsA aHU30TPOIIN.

4, Kaxk paccuutats 1mose u SJHEPTUI0 MAarHUTHOW aHU30TPOITHH 110 METOTY
IUTOIIAIEH ?
5. UYTo Takoe MarHUTOMEPTBBIN CJIOM B TOHKUX MAarHUTHBIX IJICHKAX U KaKOu

OKCIICPUMCHT HYKHO IIPOBCCTH, YTOOBI OIIpCACINTD CTO TOJ'IH_[I/IHY?

Kpurepuu onieHnBaHus 0TYETA MO J1a00PaTOPHOIl padoTe

Ouenka TpebdoBanus

«3a4YTEHO» CTyseHT IpHUCYTCTBOBAJ Ha JJaOOpaTopHOU paboTe,
CaMOCTOSITEIILHO MOTYYHII HEOOXOIUMbIE IKCIIEPUMEHTAIbHBIE
pe3yJIbTaThl, 0POPMHUIT OTUET B COOTBETCTBHH C TPCOOBAHHSIMH,
MPABUIBHO MOCTPOUI rpaduIecKre 3aBUCUMOCTH (PU3HUYECKIX
BEJIMYHH, CJIeJIa)I TPABWIIBHBIC BBIBOBI, OOBSICHIIT XO/T
3aKOHOMEPHOCTEH, MPOJIEMOHCTPUPOBAI INIyOOKOE 3HAHUE TEOPHH
M3Y4aeMbIX SIBIICHUH, PAaBUIIFHO OTBETHJI HA KOHTPOJIBHBIC
BOIPOCHI

«HE 32a4TEHO» CTyzeHT He peAoCcTaBUI OTYET, JINOO OTYET HE COOTBETCTBYET
YCTQHOBJICHHBIM TPeOOBaHUAM IO O(POPMIICHUIO WU
COJIEP’KaHUI0, HE COAEPKUT BHIBOAOB. CTYAEHT MPEIOCTaBUII
MIPABUIBLHO O()OPMIIEHHBIN OTYET, HO MCIIOJIb30BAJl Uy>KHE IaHHbBIE.
CryneHT npenocTaBuil MPaBUIbHO 0(OPMIIEHHBIN OTYET, HO HE
MOXET OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

KourpoJuabHas padora

KontponpHble pabOTBl TPOBOASTCS B BHUAE TECTOB JUIsl TPOBEPKU
TEOPETUYECKUX 3HAHUU CTYJCHTOB W PEIICHMS 3aJa4M U1 IPOBEPKU YCBOCHUS
MIPAKTUYECKUX YMEHHMI M HaBbIKOB. Ha pemenune tecra orBoautes 12 munyt. Ha
pellIeHue 3aa4u OTBOJUTCS 28 MUHYT.

llpumep mecmosozo 3adanus

[ToguepkHuTE mNpaBUIBHBIE BAapUAHTHI OTBETOB II0 BAIlIEMy MHEHHUIO.
BHuMarenpHO CMOTPUTE HAa BONPOC, B HEKOTOPBIX 3aJaHUSIX MPABUIbHBIX
BApHUAHTOB OTBETA MOXKET OBITh HECKOJIBKO.

1. MarHuTHBIMH CBOMCTBAMHU MOTYT 00Ja1aTh



JnsnekTpuku

Meramibl

[TonynpoBOIHUKHN

Bce BblllIeNepeYnCcIeHHbIE MATEPHUAIIBI

2. B kakux eIMHHIIAX U3MEPSETCS] MarHUTHBIN MOMEHT B cucteme CU?

A3

AM

Am?

A/m

3. KoaddunmeHT pazmarnnuuBanus 04eHb TOHKOW IJICHKH (ToJMHA 1 HM) B

TUTOCKOCTH TIeHKU B cucteme CU npubnu3utenbHO paBeH
1
0

T

1/2

4. KospduumeHT pa3MarHiuMBaHus OYEHb JJIMHHON MPOBOJIOKH (JIJIMHA OOJIbIIE
nuametpa B 1000 pa3) B paguaibHOM KOPOTKOM HarpasiieHuu B cucteme CU
NPUOJIM3UTENIBHO PABEH

1

0

1/2

T

5. Ha rpanune pa3nena 1ByX cpes HEIpepbIBHBI (MOXKET ObITh HECKOJIBKO
MPaBUIIbHBIX OTBETOB)

TaHreHuHaanaﬂ COCTaBJIAIOIIasis H

Hopwmainbhas cocrasmsitomas H
TanreHmuanbpHas cocrapisgromas B
HopmansHas cocraBisironias B

6. HanpspkerHocTs MaruuTHOTO noJis B cucteMe CI'C u3mepsiercs B

9

I'c

emu

A/M

7. CymmMma ko3 duimenToB pasmaranurbanus B cucteme CU paBHa
0

4n

1



3

8. Uemy paBen marHeTon bopa?

eh/4nm

eh/2m

em/4rh

e/2m

9. Yemy paBHa gactoTa JlapMOpoBO#i iperiecCy B MArHUTHOM T10JIe MHAYKIUY B
B cucrteme CU1?

eB/2pupom

e/2m

eB/2m

e/2mB

10. Kakue MarHuTHBIE MaTepuaibl ciabee BCEro pearupyroT Ha MarHUTHOE ToJie?
deppoMarHeTuKu

[Tapamarueruku

JrnaMarHeTukKu

AHTUQEpPOMATHETUKHU

11. Kak 3anuceiBaercs 3akoH Kropu

xm=CI/T

rm = C/(T-Ty)

Am = C/(T+Ty)

*m = C-T/Ty

12. B obmactu a 0au3KuX K HYJII0 HakiIoH GyHkiuu Jlamkesena L(a) paBen
1/2

1/3

1/4

1/5

13. Mo>XHO 11 HACBHITUTH MOJTHOCTHIO TAPAMAarHUTHBINA MaTepuan?
Jla, MO3KHO, HO TI0JIE JIOJKHO OBITh BhINIE B cpeaneM 10° D
HeBo3M0kHO, €cJiM HE paccMaTpUBaTh cliydail aOCOJIFOTHOTO HYJIS

Het, HEBO3MOKHO TIPH JIFOOBIX YCITOBUSIX

Ja, MOXHO, HO TOJIBKO MIPU OYE€HBb HU3KUX TEMIIepaTypax v OOJIbIINX MarHUTHBIX
TIOJISAX

14. TIpenmnooXuMm, 4TO MarHETU3M BEIIECTBA MOJTHOCTHIO O0YCIIOBIICH
CIIMHOBBIMH MOMEHTAMH €T0 JIEKTPOHOB. Uemy Oyet paBeH (-pakTop B TAaKOM
ciny4dae?

1



0
1/2
2

15. YeMy paBHA NPOEKIUSI MATHUTHOTO MOMEHTA Ha HAPaBJICHUE MarHUTHOTO

moJis?
giued

Quusy/J(J +1)

Qons(J+1)

QiusM;

16. B xakom ciydae pynkmnus JlamkeBeHa nepexoaut B GpyHkiuio bpumtrosHa?
Ecnu BemecTBo AuamMarHeTHK

Ecnu J 6eckoHeuHO

Ecnu g-paxTop pasen 2

Huxorna He nepexoaut

17. [loueMy MOJEKYJIIPHOE MOJIe HE HAMarHMYMBAET BELUIECTBO JI0 HACBILICHUS B
OJTHOM HANpaBJICHUU?

OTO NPOTUBOPEUNT YCIOBUIO MUHUMYyMa 3HEPrUU 3eeMaHa

DTO NPOTUBOPEUHT YCIOBUIO MUHAMYMAa SHEPTUA MATHUTHOW aHU30TPOIINHU

910 MPOTUBOPEUYMT YCIOBUIO MUHUMYMAa MAarHUTOCTaTUYCCKON YHEPTUM

DTO MPOTUBOPEUUT YCIOBUIO MUHUMYMa OOMEHHOM SHEPTUH

18. Kaxkoit u3 peppomarueTukoB uMeeT HanboJIee HU3KYI0 HAMATHUYEHHOCTh MPU
temneparype 200 K?

KoGanbT

Keneso

["agonuuui

Huxenb

19. ITouemy cymiecTByIOT ABE Temnepatypsl Kiopu, peppomarautHas u
napaMarHuTHas?

N3-3a cynepnapamarseTuzma

N3-3a 00pa3oBaHus CIMHOBBIX KJIACTEPOB

N3-3a 00pa3oBaHKs CIHHOBOTO JIbJIa

N3-3a mapanpouecca

20. YkaxuTe mpaBIIbHYIO0 (POpMYITy SHEPTUH OOMEHHOTO B3aUMOACHCTBUS Eex
MEXIY JBYMsl CIIMHOBBIMU MOMEHTaMH Si U Sj, eciau J — 0OMEHHBIM UHTETpall
—2]§; X §;

—2J8;S;

2]8; X §;



2]5;5;
[Ipumep 3anaum

MaruutHass BOCIPUUMYMBOCTh HUKENsA npu temneparypax 400 u 800°C
paBHa cootBercTBeHHO 1,25-10° u 1,14-10*. Onpenemuts Temneparypy Kropu n
MarHuTHYI0 BocpuuMunBOCTh Iipu 7' =600°C.

KpnTeplm OIICHUBAHUA KOHTPOJbHBIX paﬁoT

Onenka TpedoBanust
«OTJINYHO» Crynenrt pewmnn 70% TecTOBBIX 33aHUM U 3a1a4y
«X0pouo» Crynent peunia 55-69% TecToBbIX 3a/1aHUl U 337a4y

«ynosJieTBoputTeabH0» | Ctynent pemmn 40-54% TecTOBBIX 3aJJaHUM U clieNall TPaMOTHYIO
MOMBITKY PELIMTH 3374y, HO MOT' OIIUOUTHCS C OTBETOM UIIH
peri 30-44% TeCTOBBIX 3aJIaHUM, HO PEIINJI 337]a4y UCATbHO.

«HeyaoBJeTBOpUTENbHO» | CTyaeHT pemni MmeHee 40% TecTOBBIX 3aJaHUI U HE pelInI
3amauy. [IpaBuiibHO pemienHas 3agava naet mwitoc 10% x
pe3yIbTaTy TECTOBBIX 3aaHHM.




