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AHHOTanMs K pabo4eil porpaMMe JUCHUILIHHbBI

Henrs penomaBanms AnCHAIAHbI: GOPMUPOBAHUE Y CTYJIEHTOB 3HAHUM
OCHOB  TE€OpPUM  HaMarHW4uMBaHus  (EppOMarHETUKOB U MOJSpHU3ALUU
CErHETOAIEKTPUKOB, ONUCAHUS CTPYKTYpbl ©  CBOWCTB MAarHUTHBIX H
MarHUTO3JIEKTPUUECKUX MaTepHaoB, SBJICHUSI TUTaHTCKOTO
MarHeTOCONPOTUBIICHHUS, O3HAKOMJICHHE C Kiaccu(uKalued MEeTOJIOB 3aIlliCu
uH(pOpMAaIMU, OCHOBHOW 3ajlaueil CIIMHOBOW DSJIEKTPOHUKH (TMpeoOpa3zoBaHUEM
uHbOpMaIluK, TPEICTaBICHHON B (opMe HAMarHMYEHHOCTH, B DJEKTPHUYECKOE
HampsDKEHUE ©  o0paTHO) M crmoco0aMuM €€  pelieHdus C  MPUMEHEHHUEM
MarHUTO3JIEKTPUYECKUX MATepUaTIOB — KPUCTAUIOB, 00JadatoNIuX OJHOBPEMEHHO
dbeppyMarHuTHBIM  (CIIOHTaHHAsi  HAMArHUYEHHOCTh) M DJIEKTPUUECKUM
(cioHTaHHasE ~ MOJIApU3allUs)  YHNOPAJOYEHUEM N peuleHust  3aj1ad
npo(heCCUOHATBHOM AESITEIbHOCTH HAay4YHO-UCCIEIOBATEIbCKOIO M IPOEKTHO-
TE€XHOJIOTHYECKOTO TUIIOB.

3agaum u3yveHus AUCUMUILIMHBI:

1. IloaroroBka oOy4YaromMXCs K PEHICHUIO 3a1ad Mpo(ecCHOHATBHON
NeATEIbHOCTH: (OPMUPOBAHME HABBIKOB pabOTBI C O0OpPYyAOBaHUEM IS
OIpEJENICHNs MapaMeTPOB MAarHUTHBIX MaTepUaioB, ONMCAHUE WCCIEAOBaHUMA,
OTHOCAILIMXCS K TPpo(hecCHoHaNbHOM cdepe.

2. Osnanenue 0a30BbIMH NPOQPECCUOHATBLHBIMU TPEACTABICHUSIMH O
JUAarHOCTUKE M BO3JCWCTBMM  MOJEHd  HA  MarHUTHbIE  MHKpO-,
HAaHOCTPYKTYPHPOBAHHBIE U TUICHOYHBIE MaTEPUAIIBI.

3.  ®opmupoBaHue  NpO(PECCHOHAIBHBIX  HABBIKOB  HAIJIAIHOTO

IIPEICTABIICHHUS U UHTEPIPETAlUN PE3yNIbTaTOB HUCCIIEIOBAHUM
MAarHUTOSJICKTPUUCCKUX MaTEPHAIIOB C HCIOJIb30BAHHEM IMPOrPaMMHOIO
oOecrieueHus.

4. OOecneydTh COBMECTHO C JPYIrUMH JHUCHUIUIMHAMU CEeMecTpa
TEOPETUUYECKYIO TOJTOTOBKY OOyYaromuxcss K Y4eOHOW TMpakTuke (Hay4dHO-
uccienoBarenbckas  pabota  (MOJy4YyeHUWE TMEPBUYHBIX  HABBIKOB  HAay4HO-
UCCJIEI0BATENbCKOM pabOThl)) HA PEANPUATHH-3aKa3UHKE.

Komnerenuuu, gopmupyembie B pe3y/ibTaTe 0CBOCHUS AUCHUIIIHHBI:

[1K-2 CiocobeH  MpOBOAWTH  HW3MEPEHHs]  MapaMeTpOB  MHKPO- U
HAHOCTPYKTYp (U3 3aKaza-TpeOoBaHus MpeanpusiTus (npuioxeHue 1))

[1K-3 CiocobeH aHanmu3upoBaTh pe3yJbTaThl M3MEPEHUN IMapaMeTpoB
MHUKPO- ¥ HAHOCTPYKTYDP (M3 3aKa3a-TpeOoBaHuUs NpeanpusTus (mpuiioxernue 1))

Pa3neJibl AMCUMIIVIMHBI:

MarauTosnekTpuaecKkue MaTepUaJIbI. [TepoBckuTonomoOHbIC
MynbTUGepporKku. OCHOBHBIE MOHSTHS TECOPUM MArHUTHBIX CBOMCTB BEILECTBA.
OCHOBHBIE MOHATHUS TEOPUH (PUIUKU CETHETOJIEKTPUUECTBA. MarHUTOPE3UCTOPHI.
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Pa6ouas nporpamMmMa JUCIIUILIHHEL COCTABIIECHA:

— B cootBercTBHM ¢ DI'OC BO — maructpaTypa 1Mo HalpaBIE€HUIO MOATOTOBKH
28.04.01 HanorexHomoruy ¥ MHKPOCHCTEMHas TEXHUKA, YTBEPKACHHLIM IpHKa3zoM Mu-
HoOpHayku Poccuu ot 19.09.2017 Ne 921;

— Ha ocHoBaHuH y4yeGHoro miana OITOIT BO 28.04.01 HaHOTeXHOJIOIWE B MHKPO-
CHCTeMHas TeXHWKa, HallpaBleHHOCTh (mpoduis) «HaroTexHOMOTHMMY), 0n06peHHOro Vye-
HBIM COBETOM yHHBepcuTeTa (mpoTokon Ne 9 ot 27.03.2024).

— C y4eTOoM 3aKasza-TpebdosaHus ot 13.03.2024 Ha pesynsratsl ocBoeHus OIIOIT BO
— nporpaMMel Maructparypsl 28.04.01 HaHoTeXHOMOTrMH ¥ MHKDPOCHCTEMHAs TEXHUKA,
HalpaBlIeHHOCTh (mpoduis) «HaHoTexXHONOrHMMY, peammsyeMoi 10 MOZENH IyalbHOTO
obyuennss B8 @I BOY BO «IOro-3anamubrii TOCYapCTBEHHBIN YHHBEPCUTET», OT Peruo-
HaJIbHOTO LIEHTPa HAHOTEXHOJIOTHM (IIpriloxKeHue K obmeit xapakrepuctrke OITOIT BO).

Pabouas mporpamMma JHMCHHIUIMHEL 0GCYXAeHa W PEKOMEHIOBAaHA K PEalH3allii B
obpazoBaTeIsHOM IIpoliecce AT LyalbHOro obydenus ctyaerTos no OITOII BO 28.04.01
HaHOTeXHOJIOrMM ¥ MUKPOCHCTEMHAsS T€XHUKA, HAPABIEeHHOCTh (Ipoduis) «HaHoTexHO-
JIOTHM» HA COBMECTHOM 3aCe[aHUH KadeIphl MEXaHHKH, MEXaTPOHHKA U POGOTOTEXHUKH C
NPEACTABUTEISIMA PernoHanbHOTO IeHTpa HaHOTexHonmorwit (mpotokon Ne 77 or

29 .05 029 ).

3aB. xadenpoit MMuP B3> C.®. Suayn
PazpaboTunk nporpamMmer .
K.(.-M.H., JOIIEHT (%/ Ky3rsko A.B.

CornacoBano: Ha 3acenanuy Kade[pbl HAHOTEXHOIOTHH, MEKPOSIEKTPOHHUKH, 0OLIeH
¥ IPHKIaRHOM Gusuku (mpotokon Ne J ot & . 06 .L0L% ),

3aB. xadbenpoit HMOull® % Kysbko A.E.
‘4
JupexTop HaywIHOM 6UGIMOTEKH W Maxkaposckas B.T'.
v

Pabouast mporpaMma JUCIHUIUIMHEL IIEPECMOTPEHa, 06CYKIeHa i PeKOMEHIOBAHA K
peanusanyy B 00pa3oBaTeFHOM IIpOLlecCe HA OCHOBaHHU ydeOHoro rmrama OITOIT BO
AyanbHOro oOydenus 28.04.01 HaHOTEXHONOTHH W MHKPOCHCTEMHAs TEXHHKA, Harpas-
NeHHOCTH (IpoQunb) «HaHoTeXHOMOrHmY», 00GPEHHOr0 YUeHbIM COBETOM YHHBEPCHTETA
(mpotoxon Ne 4 or J¥ . 05, AOZ%/ ), Ha COBMECTHOM 3aceaHNE Kadeapsl Mexa-
HUKH, MEXaTPOHUKH U POOOTOTEXHUKH C NIPEICTABUTEISIMI PErdoHANTBHOIO IeHTpa HaHO-

TexHosoruit (mpotokox Ne 7 ot A9 0f A ).

3aB. xadenpoit MMuP Gd—o C.®. SAuyn




1 Heap u 3aaauu qucuunanHbl. [lepedyens miiaHupyemMsbIxX pe3yJbTATOB 00y4YeHUs
N0 JIUCHHUILINHE, COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHHUS OCHOB-
HOI1 mMpodeCcCHOHATILHOM 00pa30BaTeIbHOI MPOTrPAMMBI

1.1 leap AUCUUIIAHBI

[enp qucuunauHel — GOPMUPOBAHKE Y CTYJIEHTOB 3HAHUN OCHOB TE€OPUH HaMarHu-
yuBaHus (epPOMarHETUKOB U TMOJISPU3ALNUA CETHETORIEKTPUKOB, ONMMMCAHUS CTPYKTYPHI U
CBOMCTB MAarHUTHBIX U MAarHUTORJIEKTPUYECKHX MAaTEPUAIIOB, SIBJIEHUS TMTAHTCKOIO Mar-
HETOCOMPOTHUBIICHUS, O3HAKOMJICHUE C KJiaccu(HKaIel METOI0B 3amucu WH(GOpMalnHy,
OCHOBHOM 3a7jaueii CIMHOBOMW 3JEKTPOHHUKHU (mpeoOpazoBaHueM MHGOpPMaIUHU, IPEICTaB-
JIeHHOU B (popMe HaMarHMYEHHOCTH, B AJIEKTPUUECKOE HANPSHKEHUE U OOPATHO) U CIIOCO-
0aMM ee perieHHus ¢ MPUMEHEHHEM MAarHUTORJIEKTPUYECKUX MaTepHUalioB — KPHCTAJIOB,
00J1aJatoIINX OJTHOBPEMEHHO (PEPPUMArHUTHBIM (CIIOHTAHHASI HAMAarHUYEHHOCTD) U AJICK-
TPUUECKUM (CIIOHTaHHAs MOJSPU3AIM) YIOPSIOUEHUEM Ul pelIeHUs 3a/1a4 Ipodeccuo-
HaJIbHOM JIEATEIBbHOCTH HAYYHO-HCCIIENOBATEIBCKOTO U MPOEKTHO-TEXHOJIOTHYECKOTO TH-
IIOB.

1.2 3agaun TUCHUIIJINHBI

3amagamMul TUCITUTUIMHBI SIBIISTFOTCSL:

1. IloaroToBKa OOy4YarOUIMXCS K PEHICHUIO 3a7a4 NMpo(eCCHOHATBHON NeSITeNbHO-
cTi: (POPMUPOBAHHUE HABBIKOB padOThI ¢ 00OPYAOBAHUEM [UIsl ONPECIICHUS TapaMETPOB
MarHMTHBIX MaTEpUAJIOB, ONUCAHUE HCCIIECJOBAHUN, OTHOCAIIUXCA K MPO(PECCHOHANIBHON
cepe.

2. OBnanenue 6a30BbIMU IPO(HECCHOHATIBHBIMU MTPEICTABICHUSIMU O JTUATHOCTHKE U
BO3/JICHCTBUM TMOJIEH HA MarHUTHbIE HaHO-, MUKPOCTPYKTYPUPOBAHHbIE M IIJICHOUYHbBIE
MaTepuabl.

3. ®opmupoBanre MNPoGECCHOHATBHBIX HABBIKOB HATIIATHOTO TPEICTABICHUS H
MHTEPIIPETAllMA PE3yJbTATOB HCCICAOBAHUN MAarHUTODIEKTPUUECKUX MaTepUuaioB C
MCIIOJIb30BaHUEM TPOTPAMMHOTO 00€CTICUeHHUSI.

4. ObecnieuuTh COBMECTHO C APYTHUMHU JUCHUIUIMHAMU CEMECTPa TEOPETUUECKYIO MO
TOTOBKY OOy4aronMxcsi K y4eOHOW MpaKTUKe (Hay4dHO-HCCIEN0BATENbCKas padoTa (mmoryye-
HUE TIEPBUYHBIX HABBIKOB HAyYHO-MCCIEIOBATENLCKOW pabOThl)) HAa MPEANPUSTHH-
3aKa34HKe.

1.3 Ilepevyensb MJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHs MO AUCHHUILIMHE, COOTHe-
CEHHBIX € INIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHUS OCHOBHOW Npo(eccHuoHATbHOMN
00pa3oBaTeJbHON MPOrPaMMBbI

Tabnuua 1.3 — Pe3ynbTaTsl 00y4eHUs IO TUCUHUIIIINHE

ITnanupyemvie pezyrbmamol 0CEOEHUs. Koo [Tnanupyemvie pezyrvmanmul
OCHOBHOU NPOPeCcCUOHANBHOUL U HAUMEHOBAHUE 00yueHus no oucyuniune,
00pazosamenvHol NPoOSPaAMMbL uHouxamopa coommueceHHble C UHOUKAMOPAMU 00-
(Komnemenyuu, 3aKpenieHHvle oocmudicenus CMUdICeHUs1 KOMNemeHyuil

3a OUCYUNTIUHOTL) KOMnemeHyuu,




KOO
KOMNnemeHyuu

HAaumeHnHoeaHue
KomMnemeHyuu

3AKPEnieHHO20
30 OUCYUNTIUHOU

[1K-2

CnocobeH  mpoBOIUTH
U3MEpEHUsl TapamMeTpoB
MHUKPO- ¥ HaHOCTPYKTYP
(3 3akaza-TpeOoBaHUS
npeanpusaTius  (Ipuio-
xeHnue 1))

[1K-2.3 IlpoBoaut wu3-
MEpeHHUsl apaMeTpoB
MHUKpPO- ¥ HaHOCTpYK-
Typ METOJaMH CHEK-
TPOCKOIIMM WJIM OITHU-
4eCKOI MUKPOCKOIINU

3uamo:

- JTambl IUIAHUPOBaHHS paboT 1o
M3MEPEHUIO NMapaMeTPOB MAarHUTHBIX
Y TUDJICKTPUYECKUX MaTEpPHAJIOB;

- TpeOOBaHMs K CONPOBOAMTEIBHOM
JTOKYMEHTAIlMH MarHUTHBIX U CETHe-
TORJIEKTPUYECKUX YCTPOUCTB;

- TpeOOBaHUS CHCTEMBI MEHEIKMEH-
Ta OE30MaCHOCTH M 3JI0pPOBBS IS
OpraHU3alUH U KOHTPOJIS TIPOLIECCOB
M3MEPEHUH MapaMeTpoOB MAarHUTHBIX
U JUDIICKTPUYECKUX MAaTepualioB
IIpU TPOBEJICHUH JIAOOPATOPHBIX 3a-
HATHIA;

Ymems:

- IUIAHUPOBAaTh MpPOBEICHHUE DPAOOT
110 U3MEPEHHIO TIApaMETPOB MArHUT-
HBIX W JHMIJIEKTPUYECKUX Marepua-
JIOB;

- OpraHu30BBIBaTh W3MEPEHHUS Iapa-
METPOB MAarHUTHBIX U CErHETORJICK-
TPUYECKUX MATEPHAIOB U YCTPOMCTB
Ha WX OCHOBE.

- obecrieunBaTh W KOHTPOJIHPOBATH
BBITIOJIHEHNE TpeOoBaHmii Oe3omac-
HOCTH, NPaBWJI TEXHHYECKOH SKc-
IUTyaTallid YCTaHOBOK IPH TPOBE-
JICHUH J1a00paTOPHBIX 3aHATHI;

Bnaoems (unu Hmemo onvim oes-
menbHoOCmU):

- HaBBIKOM H3MEPEHMI IMapaMeTpoB
YCTPOMCTB M CBOWMCTB MAarHUTHBIX U
CErHETORJIEKTPUUECKUX MATEPHUAIIOB;
- METOJIUKOM COCTaBJICHUsI pabovero
iaHa Jjs TPOBEIEHHE Ipoliecca
W3MEPEHUS TTapaMeTPOB YCTPOUCTB U
CBOMCTB MAarHUTHBIX M CErHETORJICK-
TPUYECKUX MATEPHUAIIOB;

- HABBIKOM OpraHU3alluy U3MEPEHUI
1 moAdopa COOTBETCTBYIOMIETO 000-
pPYZIOBaHMS AJIs ONpeieTIieHus rapa-
METPOB YCTPOMCTB U CBOMCTB Mar-
HUTHBIX U CETHETORJIEKTPUUYECKHUX
MaTepHUaIoB.

I1K-3

CrocobGeH  aHaIM3UpPO-
BaTb pE3yJIbTATbl HM3MeE-
pCHHII MapaMeTpoOB MHUK-

PO- ¥ HAHOCTPYKTYP

I1IK-3.1 OcymecTBusier
00paboTKy W aHamu3
ACM, COM wu ontuye-
CKHX M300paskeHui

3uamo:

- MeToABl 00pabOTKH M300paKEHUH,
K KOTOPBIM OTHOCSITCSI (DYHKITMH TIO-
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Inanupyemvie pe3yrvsmamol 0CE0EHUS.
OCHOBHOI NPOheCcCUOHATLHOU
00pa306amenvHOlU NPOPAMMbl
(Komnemenyuu, 3aKpenieHHvle

3a OUCYUNIUHOTL)

K00 HAaumeHoeaHue
KomMnemenyuu KomMnemeHyuu

Koo
U HAUMEHOBAHUE
UHOUKamopa
00CMUICEHUS.
KoMnemenyuu,
3AKPENnIenHo20
30 OUCYUNTIUHOU

Inanupyemole pesyrvmamot
00yueHUsl no oucyuniune,
COOMHECeHHble ¢ UHOUKAMOPAMU 00-
CIUDICEHUST KOMNEeMeHYULL

(3 3akaza-TpeOOoBaHUS
npeanpusaTius  (Ipuio-
xeHnue 1))

JIABJICHHS 3alIyMJICHHOCTH H300pa-
KCHUA, YBCJINYCHHUC JJOKAJIBHOT'O
KOHTpacTa, OIpPEICIICHHE TPaHUII
3€peH 110 BOJIOpa3ieiy.

- TIporpaMMbl 00paOOTKHU JTaHHBIX, B
KOTOPBIX  MPEAYCMOTpPEH  Habop
GbyHKIMA UIsT paboThl ¢ U300paxke-
HUSMH, B TOM YHCIIE JIJISl BBIPABHU-
BaHUS U CTIIQKUBaHUs, QUIBTPAIINH,
yIaJeHUS JIOKATbHBIX HCKaKCHUH.

- QJITOPUTMBI aHAJIN3a U300paKEHU,
B YAaCTHOCTH, y4Y€T HaJW4usl Ha TO-
BEPXHOCTH KPYMHOMACIITaOHBIX He-
POBHOCTEH M CITUNIIIAXCS 0O0BEKTOB

Ymemes:

- HUCIIOJIB30BATh CIIEIHANBHBIC IIPO-
rpamMMbl 751 paboThl ¢ TPEXMEPHBI-
MH MaCCHBAaMH JaHHBIX (PE3yJIbTaThI
MHUKPOCKOIINHU, TIPOBEIEHHON B KaXK-
IO W3 TOYEK IOBEPXHOCTH), HH-
CTPYMEHTBI ITOCTPOSHHS CEUCHHM
n300paxkeHust (mpoQuin)

- HCIIOJIB30BaTh CIICIUATBHBIC TIPO-
rpaMMBbI 11 00pabOTKH JABYMEPHBIX
n3o0pakeHui (IMOCTPOEHUE pactpe-
JIeJIeHUs TI0 MJIAaHAPHBIM pa3Mepam)

- IPOBOJUTH BBIPAaBHUBAHUE U CIJIa-
KHUBaHNE N300paKEHUH, a TaKKe UX
¢dunbTpanuIio.

Bnaoemov (unu UHmemo onvim oes-
menvHOCMU):

- IpUeMaMH CO3/JaHUU MacKu H300-
paKeHUs, KOTOpasi BKIIIOYAET TOJIBKO
T€ MHUKCENU, KOTOPble COOTBETCTBY-
0T OIPEIEIEHHBIM KPUTEPUSIM.

- HaBbIKaMU TepeBo/ia N300paKeHU
B MAacCHUBBI JIaHHBIX, MPUEMaMH HX
MPECTaBIICHHUS B TaOJMYHOM BHIE U
CTaTUCTHUYECKONH 00PaOOTKH.

- TpHeMaMH BBICOKOYACTOTHOTO H
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Inanupyemvie pe3yrvsmamol 0CE0EHUS.
OCHOBHOI NPOheCcCUOHATLHOU
00pa306amenvHOlU NPOPAMMbl
(Komnemenyuu, 3aKpenieHHvle

3a OUCYUNIUHOTL)

K00 HAaumeHoeaHue
KomMnemenyuu KomMnemeHyuu

Koo
U HAUMEHOBAHUE
UHOUKamopa
00CMUICEHUS.
KoMnemenyuu,
3AKPENnIenHo20
30 OUCYUNTIUHOU

Inanupyemole pesyrvmamot
00yueHUsl no oucyuniune,
COOMHECeHHble ¢ UHOUKAMOPAMU 00-
CIUDICEHUST KOMNEeMeHYULL

HU3KOYaCTOTHOrO  (puibTpoBaHus,
KOPPEKLMS SIPKOCTH U KOHTpacTa

[1K-3.3 [IpoBoauT 06-
pabOTKy pe3yJIbTaToOB
CIEKTPOCKOIUY HIIN
IpHOOPOB KOHTPOJIS
TEXHOJIOTHYECKHUX OIle-
paumit

3namo:

- TNPUHLUIB paboThl, YCTPOHUCTBO
OCHOBHBIX Y3JI0B M (DYHKIIHUHU CIEK-
TPOMETPOB U MPHUOOPOB KOHTPOJISA
TEXHOJIOTMYECKUX Ollepanui

- 0COOEHHOCTH TONy4yeHUus (Hampu-
Mep, TIOBBIIIEHHE COOTHOIICHHS
CHUTHAJI — IIyM MOCPEICTBOM yCTa-
HOBKM (WJIBTPOB M DKPAHOB, TOJI-
CTpoWKu pauadparM) u 0OpabOTKH
CIEKTPOB (B YaCTHOCTH, HH(ppaKpac-
HBIX)

- crmocoOsl 0TOOpa W TMOJATOTOBKH
po0 K MCCICIOBAHUIO PA3IMYHBIMU
OIITUYCCKUMHU METOAaMHN

Ymemo:

- HCIOJb30BaTh CIIEHHUATIBHOE IPO-
rpaMMHOE oOecriedeHne Uit paboThl
C JaHHBIM BHJIOM CIIEKTPOMETPOB
(HarmpumMep, HHPPAKPACHBIM);

- OCYWIECTBJIATh AHAJIU3 IOJIy4EH-
HBIX CIIEKTPOB ITOCPEICTBOM BbIYM-
TaHUs, MacIITAOUPOBaHUS CIIEKTPOB,
IIOMETKH  XapaKTEepHBIX  IIHMKOB,
ONPEIEICHUS UX BBICOTHI U ILIOIIAIH

- OCYIIECTBIISITH CPAaBHEHHUE IOJY-
YEHHBIX CIEKTPOB, HCIOJIB3Yys CIie-
UaNbHOE TpOorpaMMHOE obecreye-
HUE€ ¥ BCTPOCHHBbIE OUOTUOTEKH
CIIEKTPOB.

Bnaoemwv (unu Umemo onvim oes-
menvHoCMU):

- HaBBIKOM TMOWCKA JIMHUH IMoTJole-
Hus (IIPOIyCKaHMs) B HAy4YHBIX CTa-
ThSIX W CIPABOYHOMW JIUTEpATYpE IS
pacIMppoOBKU IOJYYEHHBIX CIIEK-
TPOB

- HaBBIKOM HAarJIsiJHOTO INpEACTaBIe-
HUS, KOMIIBIOTEpHOW 00paboTKH U
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Inanupyemvie pesynrbmamsbi 0c80eHUs Koo
OCHOBHOI NPOGhecCUOHATbHOT U HAUMEHOBAHUE

Inanupyemole pesyrvmamot
00yueHUsl no oucyuniune,

00pa306amenvHOlU NPOPAMMbl unouxamopa coomuecenuvie ¢ UHOUKAmopamu 00-
(Komnemenyuu, 3aKpenieHHvle oocmudicenus CMUNCEHUsT KOMNemeHyuil
3a OUCYUNTIUHOLL) KoMnemeHyuu,
KOO HaumMeHo8aHue 3aKpenyienHo20
KOMnemeHyuu KOMHnemeHyuu 3a QUCYUNIUHOU

OIMCaHMsI [TOJYYEHHBIX CIIEKTPOB

- HaBBIKOM HU3MEPEHHUS OCHOBHBIX
MarHUTHBIX M 3JEKTPUYECKUX Xa-
PaKTEPUCTUK MAaTEPHAIIOB

2 VYka3aHue MecTa JAUCHMILVIMHBI B CTPYKType OCHOBHOH NpogdeccHOoHAIBLHOMI
o0pa3oBaTe/ibHOI MPOrPaMMbI

Hucuumiraa « MarHUTOSJIEKTPUUECKUE MAaTepUAIIbD) SIBISICTCS DJIEKTUBHOM JUCIIU-
IJTMHOM, BXOJUT B 4acTh, GOPMUPYEMYIO yYaCTHUKaAMHU O0Opa30BATEIIbHBIX OTHOIICHUH,
OCHOBHOU mpodeccroHanbHON 00pa3oBaTEILHON MPOrpaMMbl — MPOTPAMMBI MarucTpary-
pol 28.04.01 HaHOTEXHOJOTHM M MUKPOCHUCTEMHAsl TEXHUKA, HAIIPaBJIECHHOCTh (MTPOQuIIh)
«HanoTexHoM0run», peain3yeMoi 1o MoJAeNu AyaabHOTO O0y4YCHHUS.

JucuunnvHa uzyyaercs Ha 2 Kypce B 4 ceMecTpe.

JucuumirHa uMeeT NPaKTUKO-OPUEHTHUPOBAHHBIN XapaKTep U U3y4yaercs 10 Ipo-
XOXKJEHUSI O0Yy4YaloIMUMHUCS TMPOU3BOACTBEHHON MPAKTUKHU (HAYYHO-UCCIIEI0BATEIbCKAS
paborta), 3aBepliaroieii JaHHbIA cCeMecTp.

3 O0beM JUCHHUILUIMHBI B 32Y€THBHIX €IUMHMIAX C YKA3aHUEM KOJIHYeCTBA aKaje-
MHUYECKMX WJIM ACTPOHOMHYECKHX YACOB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy 00y-
YAIIMXCA ¢ npenojaaBaresieM (M0 BUIAAM y4eOHBIX 3aHATHH) M HA CAMOCTOSITEJIbHYIO
padoTy 00y4arouuxcst

O6mast Tpya0eMKOCTh (00BbEM) MUCIUILUIMHBI COCTaBIISICT 3 3aU€THBIC €AUMHUIIBI
(3.e.), 108 akameMH4EeCKUX YaCOB.

Tabmuna 3 — O0beM IUCHUILIINHEI

BUJIaM Y4eOHBIX 3aHSTUH (BCETO)

Bcero
Buast yueOHO# paboThI ’
AR Y P 9acoB
OO011ast TPYA0EMKOCTh AUCHUIIMHBI 108
KonTakTHas paboTa 00yJaromuxcs ¢ mpernoaBaTesieM 1o 38,1

B TOM YHCJIC:

JICKIIMH

10, 3 HUX MpaKTHYECKas MOATOTOBKA
obOygaromuxcst — 0.

J'Ia60paTOpHLIC 3aHATUA

10 , U3 HUX TpaKTHYECKas MOJATOTOBKA
obOygaromuxcst — 0.

MPAKTUYCCKUEC 3aHATUA

18, u3 HUX IpakTUYEeCKas MOArOTOBKA
oOyyaromuxcst — 4.

CamocTosTenbHas pabora o0yyaroumxcs (BCero)

69,9

KoHTposib (MOAroTOBKA K 9K3aMEHY)

0




KonrtakTHas paboTa mo nmpomexxyrodyHoit arrecranuu (Bcero | 0,1

ATTKP)

B TOM YHCIIE:
3a4eT 0,1
3a4eT C OICHKOU HE MPEyCMOTPEH
KypcoBas pabora (IIpOeKT) HE NPEyCMOTPEH
9K3aMeH (BKIIFOYasi KOHCYJIBTAIIMIO TIEPEJ SK3aMEHOM) | HE TPEyCMOTPEH

4 Conep:kaHue TUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jiesiaM) ¢ yKa-
3aHMEeM OTBEJIEHHOI0 HA HUX KOJHYECTBA aKAJIeMUYeCKUX YacOB U BUI0B y4eOHBIX 3a-
HATHI

4.1 Conep:xaHue QUCHUNINHBI

Tabmuma 4.1.1 — ConepxaHne TUCIUTUIAHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasfe-

JIam)
Ne | Pazgen (Tema
/11 I[I/IC?II/IHJ(II/IHBI) Conepxanne
1 2 3
1 MarautosyieKTpuieckie | MarHuTOdIeKTPUYECKUE MAaTEPUAITBI M METO/IBI MX UCCIICIOBAHMSI.
MaTepuaIbl Maruuroanekrpuaeckuii 3¢ dekr. [IpakTuueckoe mpuMEHEHHE

MarHuTOXJIEKTPUYECKUX MaTepUaIoB. MEeTOAMKH U3MEPEHUM U
00pabOTKM MUKPOCKONUYECKUX M300paKeHUI MarHUTHBIX HAHO-
4acTHUL, IOJyYeHHBbIX ¢ nomoupio ACM. MeTtoauku uzyueHus
MOJIEKYJISIPHOTO COCTaB MarHUTHBIX HaHOCHCTEM ¢ nomounsro K-

CIIEKTPOCKOIIHH.
2 [TepoBckuTOnon06HbBIE Mynstudepponk BiFeOsz. CuMMeTpuilHbIN MOAXOJ K OMHMCAHUIO
MYJIbTU(DEPPOUKH CETHETOAJIEKTPUYECKNX, MATHUTHBIX M MarHUTORJIEKTPHUYECKUX

CBOICTB (peppuTa BHUCMYyTa. DIEKTPUUECKOE MEPEKITIOYCHHE Mar-
HUTHOTO COCTOSIHHSI B TUICHKaX ()eppuTa BUCMYTA.

3 OCHOBHbBIC TOHATHUS CpaBHI/ITeJ'IBHaH XapaKTCPUCTHUKA DJICKTPUICCKUX U MAT'HUTHBIX
TECOPHUH MAarHUTHBIX CBOICTB MaTcpuraloB. HaMaFHI/I‘-IeHHOCTI), MardviTHas InmpoHunac-
CBOICTB BCIICCTBA MOCTb, MArHUTHas1 BOCIPUUMYUBOCTb, CAUHULIBI U3MCPCHUS.

Knaccugukanys BenecTs 1o TUILY MarHUTHOTO YIOPSI0OUEHUSI.
[Tony4yeHne MUKpOCKONIM4YecHuX n300paxkeHuit B PernonanbHom
LEHTpe HaHOTeXHoJoruil. O6paboTKa MUKPOCKOIMUYECKUX U300-
pa’keHHI MarHUTHBIX KOJIJIOWHBIX YaCTHII, OCTPOEHHE pacipe-
JIeTICHNs YaCTHI] 110 Pa3MepaM € HCIIOIb30BaHUEM CIICIHATH3HPO-
BAaHHOT'O IPOrPAMMHOT0 00eCIeUeHHs.

4 OcCHOBHBbIE MIOHATHUS XapaKTepUCTHKA CETHETONIEKTPUIECKUX CBOMCTB MaTEPUAIIOB.
Teopun pu3MKH cerHe- | BekTop monspuzanuu, TM3IeKTpUYecKas MPOHUIIAEMOCTD, TUDIICK-
TOJICKTPUYCCTBA TPpUYICCKasd BOCIIPUMUMYNBOCTE, CAUMHHUIBI U3MCPCHUS. Knaccnqm-

Kallisl CErHETORNIEKTPUKOB. [Ihe303dexT.
5 MarHuTope3ucTopsI «MOHOJIUTHBIC» MATHUTOPE3UCTOPBL. D(H(HEKT TMraHTCKOTO Mar-

HeToconpoTuBieHus. «Ilnenounsie» marauropesucropsl (I'MC,
TMC cencopsl). [Tpunnunst pabotst MRAM




Tabnuna 4.1.2 — Conepkanue ITUCHUIUIMHBI U €70 METOANYECKOe oOecTieueHre

Bunsl nestens- Vet DopmbI TEKyIIE-
HOCTH 4eOHO- IO KOHTPOJIS
15?1 I;;fgfﬁrl(;;ﬁ;) ek Ne | No | MeETOAMUECKHE ycneBaenIZocm Komnereniuu
’ MaTepHabl (no neoenam
yac | jgab. | mp. cemecmpa)
1 2 3 4 5 6 7 8
1 MarsuTosJIeKTpuIecKue V-1, V-2, V-3, I13-1 K-2
MaTrepuabl 2 1 1 |V-5 V-7, JIP-1 K-3
MV-1, MV-2
2 [TepoBckuTOMOMOOHBIE V-1, V-4, V-6, I13-2 TK-2
MYJIbTH(HEPPOUKH 2 1 2 | V-8, MVY-1, JIP-1 K-3
MYVY-2
3 OCHOBHBIE TTOHATHUS TEO- V-1, V-7, V-8, I13-3 K-2
PUU MarHUTHBIX CBOWCTB 2 2 3 | MVY-1,MV-2 JIP-2 K-3
BEIIECTBA
4 OCHOBHBIC TIOHSTHS TCO- V-1, V-7, V-8, 13-4 MK-2
pUu PU3UKU CETHETO- 2 3 4 | MY-1, MY-2, Ip-3 K-3
JJIEKTPUYECTBA MYV-3
5 | MarHuTope3ucTopsI v-1, V-2, V-3, I13-5 TK-2
2 4 5 | MV-1, MYV-2, P-4 K-3
MV-3
13 — pemieHre MpoOU3BOICTBEHHBIX 3a1a4; JIP — BeimonHeHue nabopaTopHoil padboThI
4.2 JlabopaTopHbie padoThl M (MI1H) NPAKTHYECKUE 3aHATHSA
4.2.1 JlaGopaTopHbie padoThI
Tabnuna 4.2.1 — JlaGopaTopHbie pabOTHI
Ne HaumenoBanue n1abopatopHoit paboThl O0Bem, gac
1 2 3
1 | TlomyueHne MUKPOCKOIMMYECKUX N300paKeHUI MarHUTHBIX HAHOYACTHII 4
2 | OmpeneneHre MOJIEKYISIPHOTO COCTaBa MarHUTHBIX HAHOCHUCTEM
¢ noMoupro MK-criektpockonuu 2
3 | V3MepeHne KpUBO HAMAarHUYEHUS | TIETIIM THCTepe3uca peppoMarHeTh-
Ka ¢ MOMOIIBI0 ocmiuIorpada B mepeMeHHbIX MarHUTHBIX MOJISIX 2
4 | 3mepenue rpdekTa Xosmia Kak MPUHLUIA padOThl MArHUTOMETPA 2
Hroro 10
4.2.2 TlpakTuyeckue 3aHATHSA
Ta6nuna 4.2.2 — [IpakTuyeckue 3aHsITus
Ne HanmMeHoBaHMEe NPAaKTHYECKOT0 (CEMMHAPCKOI0) 3aHsTUS O0mbem, yac
1 2 3
1 | O6paboTka MHUKPOCKOMTUIECKHX 4, U3 HUX TpaKTHUYe-
M300pakeHNIT MAarHUTHBIX HAHOYACTHI] CKasi TIOATOTOBKA
oOyuatomuxcst — 4
2 MaruuTHsbI€ 11eni. MarHuTHbIE CBOMCTBA BEIIECTBA 4, u3 HUX TIPaKTHYe-
CKasl MOATOTOBKA
obOygaromuxcs — 0
3 | OnpeneneHue CBOMCTB AUANIEKTPHKOB 2, U3 HUX MpaKTHye-
CKasi TIOATOTOBKA




obygaromuxcst — 0
4 | YucneHHOE KOMIBIOTEPHOE MOIECTHPOBAHUE /ISl TPOSKTUPOBAHHMS 2, U3 HUX MpaKTHYe-
MarHuTHBIX LENeH U UX MapaMeTpoB C IPUMEHEHHEM CIEeLMaIU3Upo- | CKasl MOArOTOBKA
BaHHOT'O IPOTPAMMHOTO 00ECTICUCHHS oOyyaromuxcst — 0
5 | I[IpoexTrpoBaHuE CONEHOM 1A, MOJIEIMPOBAHUE CO3]ABAEMOr0 UM Mar- | 2, U3 HUX [IPaKTHYe-
HUTHOTO IIOJIs1 B IporpaMMHoi cpeae FEMM CKas IOATrOTOBKA
obyvaromuxcst — 0
Utoro 18, u3 HUX npakTHye-
CKasl MOAr0TOBKA
oOyuaromuxcst — 4

4.3 CamocrositeqbHas padora crynentos (CPC)
Tabnuna 4.3 — CamocTtosiTenbHas paboTa CTy/ICHTOB

Cpox Bpewms, 3arpaun-
Ne HaumenoBanue pazzena (TeMbl) TUCHUATLTAHBI BEIIIOJI- BacMoe Ha Bbl-
- nonnenue CPC,
qac.
1 2 3 4
2 ceMecTp
1 MarHuTo3JIEKTPHYECKUE MAaTEPUAIIBI 1 nenens 16
2 [TepoBckuTONO100HBIE MYTHTH(PEPPOUKHI 2 Henens 16
3 OCHOBHbBIE TOHSATUS TEOPUU MArHUTHBIX CBOMCTB BelllE- 3 Henens 12
CTBa
4 OcHoOBHbBIE TOHATUS TEOPUU GUBUKH CETHETONEKTpUYe- 4 Henens 12
CTBa
5 MarauTope3ucTOphI 5 Henmens 13,9
Hroro 69,9

5 Ilepeyennb yueOHO-METOAMYECKOT0 00ecleYeHus JJIsi CAMOCTOAITEJIbHOI pa-
00TbI 00yYAKOIIUXCSH 10 TMCIUIVIHHE

[Tpr camMOCTOSTENIEHOM WM3YYEHHH OTICIBHBIX TEM U BOMPOCOB JUCUHUIUIMHBI CTY-
JIEHTHI MOTYT T0JIb30BaThCsl YUEOHO-HATISIAHBIMU TTOCOOUSIMU, Y4€OHBIM 000pYy10BaHUEM
¥ METOAWYECKUMU pa3zpaboTkaMu kadeapbl MEXaHUKH, MEXATPOHUKU M POOOTOTEXHHUKH B
pabouee Bpems, ycTaHoBleHHOe [IpaBiiiaMyu BHYTpEHHETO pacnopsiaka paOOTHUKOB yHHU-
BEPCHUTETA.

VYyebHo-MeToaruecKoe o0ecreyeHue Jyisi CaMOCTOSITEIbHON paboThl 00yYarOuXCs
10 JAHHOW JUCLMILIUHE OPraHu3yeTCs:

oubUOMEKOL YHUBEpCUmMema:

e OuOMMOTEYHBIN (HOH]I YKOMIUIEKTOBAH Y4eOHOM, METOIMUECKOM, HAyYHOH, IIepu-
OJIMYECKOM, CIIPAaBOYHOM JIUTEPATYpOH B cooTBeTCTBUM ¢ YII 1 nannou PIT/I;

® HMEeTCs JOCTYI K OCHOBHBIM MH()OPMAIMOHHBIM 00Pa30BaTEIbHBIM PECYpCaM,
nH(pOpMaMOHHOW 0a3e TaHHBIX, B TOM uuciie Oubanorpapuyeckoil, BO3SMOKHOCTh BbIXO-
na B luTepHer.

Kagheopoii:

e myreM oOOecrnedeHHus  JIOCTYMHOCTH  BCETO  HEOOXOAuMOTro  y4deOHO-
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METOJIMYECKOTO U CIIPABOYHOTO MaTepHana;

® IIyTeM MPEIOCTaBICHHS CBEICHUH O HaJIMYUU Yy4EOHO-METOTUYECKOW JHUTepa-
TypbI, COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB.

® IyTeM pa3paboTKu:

— METOJIMYECKUX PEKOMEHAALNN, TOCOOM MO OpraHU3alui CaMOCTOSATEIHHON pa-
OOTBI CTY/ICHTOB;

— BOIIPOCOB K 3a4eTy;

—METOAMYECKHUX YKa3aHUI K BBITIOJIHEHUIO JJAOOPATOPHBIX U MPAKTUUECKUX paloT.

munozpaghueli yHugepcumema.

— TIOMOIIIb aBTOPaM B MOATOTOBKE M WM3/IaHUU HAYYHOU, Y4COHOW M METOAMYECKOMN
JUTEPaTYPHI;

—yIOBJIETBOPEHHE MOTPEOHOCTH B TUPAKUPOBAHUH HAYIHOH, YUCOHON U METOIUYC-
CKOH JTUTEpaTyphl.

6 Oo0pa3oBare/ibHbIe TexHOT0THU. [IpakTHYecKast MOATOTOBKA 00y4aKOIIUXCS

Peanuzauus nporpaMmsl MarucTpaTypbl 0 MOJEINN 1yalbHOTO OOY4YEHHS U KOMIIe-
TEHTHOCTHOT'O ITOJX0J1a MPEAYCMaTPUBAIOT HIIMPOKOE HCIIOJIB30BAHUE B 00pa30BaATEILHOM
MPOLIECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM IMPOBENECHHUS 3aHATUIA B COYETAHUM C BHeEa-
YAUTOPHOUM paboTOM ¢ LENbl0 POpMUPOBaHUS MPOPECCUOHATBHBIX KOMIETEHIMI 00yyYa-
IOLUXCA.

Tabnuna 6.1 — IHTepakTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCTIOIB3YEMbIE TIPU
MIPOBEICHUM AYJUTOPHBIX 3aHATUI

Hcnonb3yemble HHTEp- Obnewm,
HaumenoBanue pasnena (TeMbl JEKIMH, TPAKTUIECKOTO
Ne aKTUBHBIE 00pa30Ba- Jac.
WU JTabOPaTOPHOTO 3aHATHS )
TEJIbHbIE TEXHOJIOTHH
1 | JlabopatopHas pabora: «[lomydeHne mMukpockoruueckux | Pa300p KOHKpETHBIX 2
1300paXKeHN MarHUTHBIX HAHOYACTUID) CUTyalun
2 | JIaboparopHast pabota: «OrmpezneneHne MOJIEKYIsipHOTO |  Pa30op KOHKpETHBIX 2
COCTaBa MarHUTHBIX HAHOCHCTEM) CUTYyaIHi
¢ nomonibro MK-ciekrpockonmu
3 | Jlaboparopras pabota: «/3mepeHue kpuBol Hamaraude- | Pa300p KOHKPETHBIX 2
HUS M TIETIIM TUCTepe3nca (eppoMarHeTuka ¢ MOMOIIBIO CUTYyalun
ocriorpaga B IepeMEHHBIX MarHUTHBIX MTOJISTX)
4 | Jlaboparopnas pabota: «3mepenne s¢pdekra Xomna kak |  Pa300p KOHKpETHBIX 2
MIPUHIAIA PA0OTHI MATHUTOMETPA) CUTYyalun
Hroro 8

[IpakTHyeckass MOATOTOBKA OOYYAIOIIMXCS TPU pealu3aldyd JTUCIHUIUIMHBI OCY-
HIECTBJISICTCS MIYTEM MPOBEACHUS TMPAKTUUECKUX 3aHATHH, MPEyCMaTPUBAIOIINX y4aCTHE
00y4YaroImuXcsl B BBHITIOJTHEHUU OTJICIBHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ OYyIyIIeH mpo-
(dbeccroHanbHOM JAESTENBHOCTIO M HANIPaBJIECHHBIX HA (POPMUPOBAHUE, 3aKPEIUVICHUE, Pa3-
BUTHE TPAKTUYECKUX HABBHIKOB W KOMIIETEHIIUN IO HAMPaBIEHHOCTH (MPOQUIIO) Mpo-
rpaMMbl MarucTpaTtypsl. [IpakTudeckas moAroToBKa BKIIOYAET B ¢€0sl OT/IAEIbHBIC 3aHATHS
JIEKIMOHHOT'O THUIIA, KOTOPBIE MPOBOAATCSA HA NPEANPUATAN-3aKa3UMKE U IPEAyCcMaTprBa-
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I0T mepefady yueOHoH mMHQpopMaruu oOydaromumcs, He0OOXOJUMON JIsl TOCIETYIOMIEro
BBINIOJTHEHUSI pabOT, CBA3aHHBIX ¢ Oyaymieil mpodeccuoOHaIbHON AesTeIbHOCThIO, Ha MPO-
M3BOJICTBEHHOM MpaKTHKE (HAYYHO-HCCIEOBaTeNIbCKasi paboTa), KOTOPOil 3aBepIaeTcs
JTaHHBINA CEMECTP.

[IpakTrdeckast IOArOTOBKA OOYYAIOUINXCS MTPH pealin3alii JUCIUTUIMHBI OpTraHu-
3yeTcsi B MOJICBbHBIX YCIOBUAX (000pYIOBaHHBIX (TIOJHOCTBIO WM YAaCTUYHO) B MOApa3-
JeNeHUSIX YHUBEPCHUTETa) Ha Kadeape HaHOTEXHOJOTUH, MHUKPOAJIEKTPOHHUKH, OOLIeH H
NPUKIATHON (PU3HKH.

[IpakTdeckasi MOATOTOBKA OOYYAIOIIMXCS MPOBOAMUTCS B COOTBETCTBHH C TIOJIO-
xenueM I102.181.

7 ®oH/ OIEHOYHBIX CPEIACTB /ISl MPOBeJeHUS NMPOMEKYTOYHOH aTTecTAlUH
00y4Jaromuxcsi Mo JMCUUIIHHE

7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHHeM 3TanoB ux GopMUpPOBaHMS B NPO-
ecce 0CBOCHHMsI OCHOBHOM NMpo(deccHOHANBHO 00pa30BaTEIbHOM IPOrPaAMMBI

Tabmuua 7.1 — Otansel opMUpoBaHUS KOMIIETEHUIUN

Kon u naumenoBa- | Ortamnbl GopMUpOBaHHUS KOMIETEHIMH U TUCHUIUIMHBI (MOIYNH), MPAKTHKH, MPH
HUE KOMIETEHLIUN | M3YYEHHH KOTOPBIX (POPMUPYETCS JaHHAs KOMIIETEHIUS

HavyaJbHBIN OCHOBHOH 3aBEPIIAIONIUN
1 2 3 4
IIK-2  Cnocoben | [IpousBonctBennas | Hanoananutudeckoe 000- | ONTOANEKTPOHH-
IPOBOAUTHh HU3MeE- | SKCIUIyaTal[MOHHAs | py/lOBaHUE ka/MarHuTORJIEKTpHYECKUE Ma-
peHusl MapaMeTpoB | MpaKTHUKa TepHUabl
MHUKpO- U HaHO- [IpousBocTBeHHas npeau-
CTPYKTYp (U3 3aKa- IJIOM-Hasl PaKTHKa
3a-TpeboBaHUs
MpEeANpUATHS
(mpunoxenue 1))
IIK-3  Cnocoben | Mukpo- 1 HaHOCH- | MexaHHKa MUKPO- U OnTo31€eKTpOHU-
aHaAJIM3UPOBATh CTEMbI B TEXHUKE U | HAHOAMCIIEPCHBIX MAarHUT- | Ka/MarHuTolIeKTpuYecKre Ma-
pe3yJIbTaThl H3Me- | TEXHOJIOTUU HBIX CpeJl TepHUabl
peHuli mapaMeTpoB VYyeOHnas npakTuka (Hayd- | [Ipou3BoacTBeHHas mpenau-
MUKpPO- U HaHO- HO-HCCJIEI0BATENbCKAs IJIOMHAs IPAKTUKA
CTPYKTYp (U3 3aKa- pabora (rmosrydeHue mnep-
3a-TpeOoBaHMs BUYHBIX HABBIKOB HAYYHO-
MPENPUATHS HCCIIEI0BATENbCKOM pabo-
(mpunoxenue 1)) ThI))

7.2 OnucaHue mokKasartesieil 1 KpUTepueB OLEHUBAHUS KOMIIETEHUMd HA pa3-
JIMYHBIX dTanax ux GopmMupoBaHusi, ONUCAHUE HIKAJ OLEHUBAHUSA
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Tabnuna 7.2 — IlokazaTtenu U KpUTEPUH OLEHUBAHUS KOMIIETEHLIMH, IIKaJla OLlEHH-

BaHUA

Kon [Tokazatenun | Kpurepuu u mkana oueHUBaHUS KOMIIETCHLIUN

KOMIICTCH- | OLCHUBAHUA | Henocrarounslid | [loporosbrit [IponBuHyTHII Bricoknii

LK/ dTall KOMIICTCHIUH YPOBEHb YPOBEHB YPOBEHB YPOBEHbB
(unouxamopet («HEYIOBIL») («ymOBIL») («xoporioy) («oTIYHOY)
00CmUdICeHUs
KOMnemen-
yuii, 3aKpen-
JIeHHblE 3d
NPAKMUKOIL)

1 2 3 4 S) 6

[K-2/ [IK-2.3 IIpo- | 3nath: 3HaTh: 3HaTh: 3HaTh:

3aBeplIalo- | BOJAUT U3Me- | JEMOHCTPHUPYET | JEMOHCTPHUPY- | JEMOHCTPUPYET | JEMOHCTPHUPYET

19103071 penns mapa- | meHee 60% 3Ha- | et 60-74% 75-89% 3nanwmii, | 90-100% 3Ha-
METPOB MUK- | HHii, yKa3aHHBIX | 3HAHHI, yKa- yYKa3aHHBIX B HUH, YKa3aHHBIX
pO- U HaHO- B Tabnuie 1.3 3aHHBIX B Ta0- | Tadymue 1.3 mns | B Tabmune 1.3
crpykryp me- | ais [1IK-2. O6y- | mume 1.3 ms [IK-2. O6yuaro- | ms [1K-2. 3na-
ToAaMu criek- | yaromuicsa Hyx- | [1K-2. 3nanus | mwmiics umeer HUs o0yuyarole-
TPOCKOTIHU JTAeTCs B TIOCTO- | OOYYAOMIEro- | XOPOIINE, HO HE | TOCS SIBIISFOTCS
WIM ONTHYE- | SIHHBIX MOJACKAa3- | CSl UMEIOT M0- | HCUEPIIBIBAIO- MPOYHBIMU U
CKOM MHUKPO- | KaX; JIOMyCKaeT | BEPXHOCTHBIA | IIME 3HAHMUS, TITyOOKHUMH,
CKOITUU rpyOble ommOKH, | Xapakrtep, JIOTTyCKaeT He- UMEIOT CUCTEM-

KOTOPBIC HE MO- HUMCHKT MECTO TOYHOCTH. HEIN XapaKkTep.
JKET UCTIPABUTh | HETOUYHOCTH U OO6yuaromuiics
CaMOCTOSITEITb- OIITNOKH. CBOOOIHO Or1e-
HO. pUpYyeT 3HAHHUSI-
MHU.
YmMmern: Ymernb: Ymernb: Ymernb:
JEMOHCTPHUPYET | B LIETIOM chOpMHUPOBaH- | XOPOIIO pa3BU-
Menee 60% chopmupo- HBIE M CAMOCTO- | ThI€, YBEPEHHO U
YMEHHH, ycTa- BaHHBIE, HO STETTFHO MPUMe- | YCHEIIHO MpH-
HOBJICHHBIX B BBI3bBIBAKOIIINEC HACMBIC YMCHUSA, | MCHACMBIC YMC-
tabnuue 1.3 1 | 3aTpyaHeHUsS yKa3aHHBIE B HUSl, YKa3aHHbBIE

[1K-2.

MIPH CaMOCTOS-
TETHHOM TIPH-
MEHEHUH yMe-
HUS, yKa3aH-
HBIE B TaOJIHIIE
1.3 g T1K-2.

tabimuue 1.3 s
TIK-2.

B Ta0auie 1.3
s TTK-2.
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Bnaoemw (unu
Hmemsb onvim
oesmebHo-
cmu):
HaBBIKH, YKa-
3aHHBIE B Ta0-

Bnaoemos (unu
Hmemo onvim
oesamesibHo-
cmu):
HaBBIKH, YKa-
3aHHBIE B Ta0-

Bnaoemw (unu
Hmemo onvim
oesamesibHo-
cmu):
HaBBIKH, YKa-
3aHHBIE B TA0-

Bnaoemw (unu
Hmems onvim
oesamenbHo-
cmu):

HAaBBIKH, YKa3aH-
HEIE B TaOJIMIIE

mne 1.3 gag mune 1.3 nus mune 1.3 mug 1.3 ma [IK-2,
[1K-2, ve pa3su- | [1K-2, pa3surs | [1K-2, xopomio JIOBC/CHBI JIO aB-
THL Ha dJIeMEHTap- | Pa3BUTHI. TOMAaTH3Ma.
HOM YPOBHE.
IK-3/ [IK-3.1 Ocy- | 3naTh: 3HaTh: 3HaTh: 3HaTh:
3aBepIIar- | IMEeCTBISCT JEMOHCTPHUPYET | IEMOHCTPHUPY- | IEMOHCTPUPYET | JEMOHCTPHPYET
Ui o0paboTky u | menee 60% 3Ha- | et 60-74% 75-89% 3nanuii, | 90-100% 3na-
aHann3 ACM, | HUM, yKa3aHHBIX | 3HAHWI, yKa- YKa3aHHBIX B HUU, YKa3aHHBIX
COM wu o1r- B Tabimie 1.3 3aHHBIX B Ta0- | tabimue 1.3 g | B Tabaune 1.3
TUYECKHUX s [1K-3. O0y- | mune 1.3 s [1K-3. O6yuaro- | ms [1K-3. 3Ha-
n3o0paxenuit | varomuiics Hyx- | [IK-3. 3Hanusa | muiicsa umeet HUs o0yyarole-
JACTCSI B IOCTO- | OOYYArOIIEro- | XOPOIIHE, HO HE | TOCS SBIISIOTCS
I1K-3.3 IIpo- | SAHHBIX MOJCKA3- | CSI UMEIOT MO- | MCUYEPIIBIBAO- MIPOYHBIMHU U
BOAMT 00pa- | Kax; IOIMMYCKAaeT | BEPXHOCTHBIA | IWE 3HAHUS; TITyOOKHUMH,
00TKY pe- rpyOble ommOKH, | XapakrTep, JIOTTYCKaeT He- HMEIOT CHCTEM-
3yJIBTaTOB KOTOpBIC HE MO- | UMEIOT MECTO | TOYHOCTH. HBII XapakTep.
CIEKTPOCKO- | )KET UCIPABUTh | HETOYHOCTH H OO6yuaromuiics
AN WA CaMOCTOSITCIIb- OIKIOKH. CBOOOJIHO OII¢e-
puOOpPOB HO. pHUpYeT 3HAHHUSI-
KOHTPOJIS MHU.
TEXHOJIOTHU- YMmers: YmMmers: YmMmerh: YmMmerh:
YECKUX OIle- | IEMOHCTPUPYET | B IICIIOM chopMUpOBaH- XOpOIIIO Pa3BH-
pauuit menee 60% copmupo- HBIE U CAMOCTO- | ThI€, YBEPEHHO U
YMEHHMH, ycTa- BaHHbBIC, HO STEITLHO MPUME- | YCTCIIHO MPH-
HOBJICHHBIX B BBI3BIBAIONINE | HAEMbIC YMEHHS, | MEHSEMbIE yMe-
tabnuue 1.3 15 | 3aTpyaHeHUs yKa3aHHbIE B HUS, YKa3aHHbIE

[1K-3.

MIPH CaMOCTOS-
TETHHOM TIPHU-
MEHEHUH yMe-
HUS, yKa3aH-
HBIE B TaOJIHIlE
1.3 g T1K-3.

tabimuue 1.3 s
TIK-3.

B Ta0auie 1.3
s TTK-3.

Bnaoemo (unu
Hmemsb onvim
deamesibHO-
cmu):

HABBIKH, YKa-
3aHHBIE B Ta0-
mane 1.3 ga
[1K-3, He pa3Bu-
TBL.

Bnaoemwo (unu
Hmems onvim
oeamenvHo-
cmu):

HaBBIKH, YKa-
3aHHBIE B Ta0-
mune 1.3 gug
[1K-3, pa3BuTHI
Ha 3JIeMeHTap-
HOM ypOBHE.

Bnaoemo (unu
Hmems onvim
oeamenvHo-
cmu):
HaBBIKH, yKa-
3aHHBIE B Ta0-
muue 1.3 ms
[TK-3, xoporro
Pa3BHTEHI.

Bnaoemw (unu
Hmems onvim
desameJibHo-
cmu):

HABBIKH, YKa3aH-
HbIE B TaOJIHIIE
1.3 gua T1IK-3,
JIOBEJCHBI JTO aB-
TOMaTHU3Ma.
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(deccnonanbLHOM 00pa3oBaTeIbHON MPOTPAMMBI

TPOJIsl YCIIEBAEMOCTH

7.3 TunoBble KOHTPOJIbHBIE 32IaHUA WJIN HHbIE MATEePHAJIbI, HCOOXOAUMBbIE
JJIS1 OLCHKH 3HAHMI, YMEHHH, HABbIKOB M (WJIN) ONbITA eATEJIbHOCTH, XapAKTEePH-
3YIOLIUX ITAMbI (POPMHUPOBAHUSA KOMIIETEHIUI B IPoLecce 0OCBOCHUS OCHOBHOM MPO-

Tadoauna 7.3 - [TacnopT KOMILIEKTA OLEHOYHBIX CPEJCTB JJIS TEKYIEero KOH-

Ne | Paznen (rema) | Kog kon- | TexHonorus OneHoYHbIE CPEJICTBA Onucanue
/Tl | AUCUHUILINHBI Tponupy- | GopmupoBaHus | HamMmeHOBa- | NeNe 3amaHuii | IIKaJd OLEHU-
eMOH HHE BAHUS
KOMIIe-
TEHIUU
(wm  eé
4acTH)
1 2 3 4 5 6 7
1. Maruuroanekrpu- | [1K-2 JICKIIHS, otueT 1o nab. | Nel (1 4.) COTJIaCHO
yeckue marepua- | [1K-3 MPaKTHYECKOE pabore Tabmn 7.2
JIBI 3aHATHE, OT4YeT mo | Nel
naboparopHast NPaKTUKE
pabora,
CPC TECT Nel
2. [TepoBckurorno- [1K-2 JICKIIHS, otuet 1o nab. | Nel (2 4.) COTJIACHO
NOOHBIE MYIIBTH- I1K-3 MPaKTHYECKOE pabote Tabn 7.2
beppouku 3aHsTHE,
Ha60paT0pHa;{ OTYECT mo | Ne2
pa60Ta, IIPAKTHKE
CpC TECT Ne 2
3. OcHOBHBIC TIOHSI- ITK-2 JICKIIHA, oT4eT 110 1ab. | Ne 2 COIJIaCHO
THS TEOPUU Mar- [1K-3 MPaKTUYECKOE pabote Tabn 7.2
HUTHBIX CBOWCTB 3aHsTHE, oTueT 0 | No 3
BEIIECTBA nabopaTopHast TpaKTHKe
pabora,
CPC TECT Ne 3
4, OcHoBuble noHs- | [1K-2 JeKIIUS, otueT 1o 1ab. | Ne 3 COTJIaCHO
tus teopun ¢usu- | [1K-3 MPAKTHUYECKOE pabote Tabn 7.2
KM CETrHETORJICK- 3aHsTHE, OTYeT mo | Ne 4
TPUYECTBA nmaboparopHast MPAKTHKE
pabora, TECT Ne 4
CPC
5. | Marnuropesucro- | I1K-2 JneKuus, otyer 1o nad. | Ne 4 COIJIACHO
pHI [1K-3 MPaKTUYECKOE pabote Tabn 7.2
3aHSTHE, OTYeT mo | Ne5
nabopaTopHast TIPAKTHKE
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pabora, TECT Ne 5
CPC

7.3.1 HpI/IMepr THIIOBBIX KOHTPOJbHBIX 3anaHnﬁ AJIA TIPOBEACHUA TEKYIIETro
KOHTPOJIA YCIIEBAEMOCTHN

a) Bonpocsl 1 3ananus B TectoBoi (hopme no pazaeny (teme) Ne 1 «Marauroasek-
TPUUECKHUE MATEPUATIbI»

3amanue B 3aKpbITOl (hopme:

Urto Ha3bIBaIOT MyJbTU(]EepporKaMu?

1) martepuanbl, B KOTOPBIX COCYIIECTBYIOT OJHOBPEMEHHO JBa M 0oJjiee TUIIOB
«beppo» ymopsgoueHus: ¢deppomarauTHoe (ferromagnetic), CETHETORIEKTPUUECKOE
(ferroelectric) u cerneroanactuunoe (ferroelastic)

2) oneparopsl yMHOKeHUsI (multiplication) B KBaHTOBON MeXaHUKE

3) nepconaxel panractuueckoro MmynbTpuiabma "JKenesnas (Ferrum) opranuka”

4) mMaTtepualTU4ecKe MPOBOAIINE MaTepuaibl, 00Jalalomue CIOUCTOU CTPYKTY-
poii (Ferrum multilayers)

5) cioBapu Ha caiiTe YHUBEPCAJIBHOTO NepeBoaa MynbTUTpaH

3anaHue B OTKPBITON opme:

B coBpeMEHHOH 3JEKTPOHUKE IIMPOKO MPUMEHSIOTCSA YCTPOMCTBA, UCIIOIB3YIOIINE
npeoOpa3oBaHrE SHEPIUM NEPEMEHHOTO MAarHUTHOTO TOJS B 3JEKTPUYECKOE I0JIE U
HAa00OpOT, MPUHIUI AEHCTBUS TaKUX YCTPOUCTB OCHOBAH Ha SIBJICHUU 3JIEKTPOMArHUTHON
WHIAYKUUW, HO TEHJAEHUMUS K INPUMEHEHHUIO MOHOJIMTHBIX TBEPIOTEIBHBIX 3JIEMEHTOB,
YMEHBILEHUIO UX pa3MepOB U 00ECIEYEHNI0O COBMECTUMOCTH C MHTETPAJIbHOM TEXHOJIOTH-
el TpeOyeT MoKMCKa HOBBIX CIIOCOOOB MPeoOpa3oBaHUsl MEPEMEHHBIX MAarHUTHBIX M 3JIEK-
Tpuueckux noiieid. Mcnonp3oBanue kakoro 3¢ ¢exra Ajisd 3TON LEeIu SBISIETCS OJHUM U3
HanOoJiee MEePCHIEKTUBHBIX HANPaBICHUN?

3amaHue Ha yCTaHOBIICHUE MPABUILHON TOCTIEA0BATEIHHOCTH:

Pacronoxure MaTepraibl B TOPSIKE BO3PACTAHKS MAarHUTHON TTPOHHUIIAEMOCTH.
JluamarueTuku (30J10TO, M€Jlb, KPEMHUM, rpaduT)
[TapamarueTuku (aJFOMUHHHN, TUIaTHHA, OKcK Mapradiia (MnO))
deppomMarHeThku (3kene3o0, HUKeIb, KOOaIbT)

3aaaHHe Ha YCTAaHOBJICHHUC COOTBCTCTBUA:
YcTaHOBUTE COOTBETCTBUE MCKIY MAaTCpruaJIlaM U UX THUIIOM, XapaKTCPU3YIOINIUM HX PC-
AKIIWIO Ha 3JICKTPUICCKOC I10JIC!

CerneToBa CoJIb CerHeToseKTpUKn

Tutanat Oapus

TI/ITaHaTI_II/IpKOHaT CBHHIIA

Kepocun Henonsipabie gusnexkrpuku

Boznyx
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[HonmuyTnen

Bona

[lonsipHbIE AUATEKTPUKH

Cnoupt

AMMuax

0) [Ipou3BoacTBeHHas 3a1a4a 10 pazaeny (Teme) Ne 3 « OCHOBHBIC IOHATHS TCOPHH

MarHuTHBIX CBOMCTB BEICCTBA»

[IpoexkTrpoBaHuEe COJIECHOUIA, MOJEIUPOBAHUE CO3/1aBAEMOr0 MM MAarHUTHOTO TMOJiA B
nporpammuon cpeae FEMM
1) 3anyctute FEMM, co3nate HOBBIN (aiin. BeiOpaTh akcHalbHBIN THN 33Ja4d, 4acTOTa
paBHa 100000 ', equHUIa U3MEpeHUsT — caHTUMETpPhI. Paauyc pabodeit obmactu 12, eé
LIEHTP PACMOJIOKEH B TOUKE ¢ KoopauHatamu [0; 0].

[TocTpoUTh 3NEKTPOMAarHUTHYIO KaTyLIKy COTJIaCHO YEPTEXKY Ha pucyHke 1. Mcxon-
HbIE JIaHHbBIE JUIsI TIOCTPOCHUS BBIOpaTh U3 TabyuIbl | COrlacHO HOMEPY BapuUaHTa 3ajia-
HHUSI, YIUTHIBAS, YTO T U Z ¢ uHAekcamMu A, B, C u D — koopAMHATBI COOTBETCTBYIOIIUX TO-
4yek, | — cuia Toka B MCCleayeMOM KOHType, N — 4HCIIO BUTKOB cojleHOMAa. B KadecTBe
Marepuansa OOMOTKHM HCIIOJIh30BaTh MeaHbIM mpoBox AWG26 (ero muamerp pasen 0,4

MM).

Pucynox 1 — YepTéx ceueHruss 0OMOTKHU COJICHOMIA C YKa3aHUEM TOUYEK JIJIS TI0-

CTPOCHUS

Tabmuua 1 — McxoaHple JaHHBIE IS BBINOJIHEHUS 3aaHUI

Howmep A C D | N
BapuaHra | A ZA B zB rC zC rD zD
1 2 2 4 2 4 -2 2 -2 2 200
2 1 3 2 3 2 -3 1 -3 2 200
3 4 1 6 1 6 -1 4 -1 2 200
4 2 25 | 25 | 25 | 25 | -25 2 -2.5 2 200
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5 1 0.5 S 0.5 5 -0.5 1 -0.5 2 200
6 2 2 4 2 4 -2 2 -2 4 150
7 1 3 2 3 2 -3 1 -3 4 150
8 4 1 6 1 6 -1 4 -1 4 150
9 2 25 | 25 | 25 | 25 | -25 2 -2.5 4 150
10 1 0.5 &) 0.5 S -0.5 1 -0.5 4 150
11 2 2 4 2 4 -2 2 -2 5 100
12 1 3 2 3 2 -3 1 -3 5 100
13 4 1 6 1 6 -1 4 -1 5 100
14 2 25 | 25 | 25 | 25 | -25 2 -2.5 5 100
15 1 0.5 &) 0.5 S -0.5 1 -0.5 5 100

2) OnpeneauTh MOAYJIb MarHUTHOW UHAyKIuK B Touke [0,0].

3aganue 3. OnpeaenuTs paMalIbHYI0 COCTaBISIONIYI0 BEKTOpa UHAYKIMU B TOoUuke [4,4].

3a,Z[aHI/I€ 4, OHpGI[GJ'IHTB MarHuTHbBIN IIOTOK, HpOXOIIHHlHﬁ 4Ccpe3 OKHO KaTYIIKH. HSMGpC-

HHE TPOBOAUTH Mexay Toukamu [0, O] u [rA , O].

3aganue 5. OnpenenuTb CyMMapHyt0 SHEPTHIO TEHEPUPYEMOTO MArHUTHOTO MOJIsS
3ananue 6. [TocTpouTh rpaduK U3MEHEHUST MOAYJIA MHIYKIIMK Mexay Toukamu [0.1, -10]
u [0.1, 10].
3ananue 7. [loctpouth rpaduk W3MEHEHUS MO MHAYKIUU Mexay Toukamu [0, 0] u
[12, O].

B) Tekct mabopaTopHoit paboThl o TeMe Ne 4 «OCHOBHbBIE MMOHATHS TEOPUH (PUZUKU
CETHETOXJICKTPUUYECTBA» NMPUBEJCH B Y MM 1o AucCuuIuivHe.

r) [IpakTryeckoe 3ausTHsie Mo pa3aeny (teme) Ne 5 « MarHUTOPE3UCTOPEI»
DJIEKTPUYECKHM TOK, IPOTEKAOIIMI CKBO3b CBEPXPELIETKY, COCTOUT U3 IBYX 'TO-
TOKOB'": OJIMH MIEPEHOCUTCS 3JIEKTPOHAMHU IPOBOJUMOCTH, CIIMH KOTOPBIX OPUEHTUPOBAH

"BBepx", a BTOPOIl — 3JIEKTPOHAMH MPOBOJUMOCTH, CIIMH KOTOPBIX OPUEHTUPOBAH "BHU3".
PacuwnTaiiTe CONpOTHUBIEHUS CXEM, COCTABIEHHBIX M0 AHAJIOTUU C U3BMEHEHHUEM CONPOTHUB-

JICHUS B TETEPOCTPEKTYPE MPU OTCYTCTBUU BHEITHETO MATHUTHOTO TIOJIs 00111ee COpo-
THUBJICHHUE U €r0 HAJUYUU

H = Huac
HOHHOCTB}O OLICHOYHBIC MaTepI/IaJIBI U OILICHOYHLIC CpC}ICTBa JJIA HpOBC}IeHI/IH TC-

KYILIETO KOHTPOJISl yCIIEBAEMOCTH IIPEACTABIEHB! B Y MM 10 TUCIUILIUHE.

——————— —
——————— —— 33—
(a)
——————— e T —
——————— ————!
(6)
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7.3.2 TunoBble 3aJaHUs AJIS1 IPOBEICHUs MPOMEKYTOYHOM aTTecTanuu o0y4a-
IOLINXCH

lIpomescymounas ammecmayus 0 TUCIHUIUIMHE NpoBoAUTCS B dopme 3ayeta. Ha
IPOMEKYTOYHOM aTTECTAllMU MO TUCHUIUIMHE MPUMEHSETCS MEXaHU3M KBadu(UKaIMOH-
HOTO PK3aMeHa. 3a4eT UMEET CTPYKTYpPY KBATM(PUKAIMOHHOTO SK3aMEHA M COCTOUT U3 2
yacTeu:

— TEOpPEeTUYECKOU (KOMIIBIOTEPHOE TECTUPOBAHHUE);
— IPaKTUYECKOH (pelIeHrne KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1a4n ).

Ha Tteopernueckoii yacTu 3adera (TECTUPOBAHUM) MPOBEPSAIOTCS 3HAHUS M YACTUYHO
— yYMEHHUSA M HaBbIKM oOywarommxcs. s TecTupoBaHHS HCIMOJB3YIOTCS KOHTPOJIBHO-
u3Mepurenbubie Matepuansl (KMM) — Bonpock! U 3aaHusi B TECTOBOM (popMe, COCTaBIISA-
forue 0aHk TecToBbIX 3ananuil (bT3) nmo qucuumnianHe, yTBEpKICHHBINH B YCTAHOBICHHOM
B YHUBEPCUTETE MOPSJIKE.

[IpoBepsieMbIMM Ha IPOMEXKYTOYHOM aTTECTAllMU 3JIEMEHTAMU COJEpKaHUS SIBIS-
I0TCSI TEMBl JUCLMIUIMHBI, YKa3aHHbIE B paszene 4 HacTosiield nmporpaMmbl. Bece Tembl
nucuuiuinHbl otpaxeHbl B KM B paBubix aomsx (%). BT3 Bkitouaer B ceOsi HE MeHee
100 3aganuii 1 mocTostHHO TonoyiHsAeTcs. bT3 xpanuTcs Ha OyMa)KHOM HOCHUTENE B COCTa-
Be YMM u snexkrponnom Buze B DMOC yHuBepcurera.

JI1st npoBepKU 3HaHUL UCTIOIB3YIOTCSI BOIPOCHI U 3a/IaHUS B pa3JIMYHBIX (hopmax:

— 3aKpbITOH (C BEHIOOPOM OJHOTO MJIM HECKOJBKUX MPaBUIIbHBIX OTBETOB),
— OTKPBITON (HEOOXOIMMO BIIMCAThH MPABUIIBHBIN OTBET),

— Ha YCTaHOBJICHUE MPABUWIbHOW MMOCIEN0BATEIbHOCTH,

— Ha YCTaHOBJICHHE COOTBETCTBUSI.

Ha npaktuueckoi yacTu 3auera (WM 3a4eTa C OLICHKOM, WIIM 3K3aMEHa) MpOoBeEps-
IOTCSl PE3YJIBTATHl MPAKTUYECKON MOATOTOBKU: KOMNEMEHYUU, GKA0UAs YMEHUs, HABbIKU
(unu onvim OesimenvHocmu)). Pe3ynabpTaThl MPAKTUYECKOW MOATOTOBKU (KOMHEmeHyuu,
BKIIIOYASL YMEHUS, HABBIKU (UIU ONbIM OesmelbHOCmU)) TIPOBEPSAIOTCS C IOMOIIBIO KOMITe-
TEHTHOCTHO-OPUEHTHUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, MPON3BOJICTBEHHBIX, KeWc-3a/1a4
WJIY KEICOB) M pa3JIMYHOTO BHUJIa KOHCTPYKTOPOB.

Bce 3amaun SBIAIOTCS MHOTOXOJOBBIMU. HekoTophle 3amauu, NpoBEPSIONINE YpO-
BEHb C(DOPMUPOBAHHOCTH KOMIICTCHITUH, SIBJISIIOTCSI MHOTOBapUaHTHBIMU. YacTh yMEHUH,
HaBBIKOB M KOMIIETEHIIMI MPsIMO HE OTpakeHa B (OPMYJIMPOBKAxX 3aJady, HO OHU MOTYT
OBITH MPOSBIICHBI O0YYAIOMIUMHUCS TIPU UX PELICHUH.

B xaxnspiii Bapuant KM BKIIIOHarOTCS 3a1aHUs MO KaXKJIOMY MPOBEPSEMOMY 3JIe-
MEHTY COJIepKaHHUsl BO BCEX MEPEUMCIEHHBIX BbIIE (hOpMax U Pa3HOrO YPOBHS CIOMXKHO-
ctu. Takoit hpopmat KM no3BosisieT 00bEKTUBHO OMpPEACIUTh KaYeCTBO OCBOCHUS 00Y-
YalOUMMHUCA OCHOBHBIX 3JIEMEHTOB COJEPKaHMS NUCLMIUIMHBI U YPOBEHb CPOPMUPOBAH-
HOCTH KOMIIETECHIIUH.

a) [Ipumepsbl TUNIOBBIX 33/IaHUI J1JI1 TEOPETHYECKOM YacTH 3a4eTa (TeCTUPOBAHMS)

3amanue B 3aKphITON (hopme:
TyHHETbHOE MAarHETOCOTIPOTUBIICHHUE -
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a) KBaHTOBOMEXaHMUYECKUU 3 (EeKT, MpOsBISETCS NMPU MPOTEKAHWU TOKA MEXIY IABYMs
CJI0SIMU (PEPPOMArHETUKOB Pa3eJIEHHBIX TOHKUM (OKOJIO 1 HM) ClIOEM JUAJIEKTPHUKA, IIPU
TOM 00l1llee CONPOTUBIIEHUE YCTPOWCTBA, B KOTOPOM KBAHTOBOMEXAHUYECKUI I(PQeEKT,
IPOSIBISIETCS IPU MPOTEKAHUU TOKA MEXIY JBYMS CIOSMHU (DEppOMarHeTUKOB pa3felieH-
HBIX TOHKUM (OKOJIO 1 HM) cClOeM JAMPJIEKTpHUKa, MPU 3TOM 00Ilee CONPOTHUBICHUE
YyCTPOMCTBA, B KOTOPOM MPOTEKAET TOK H3-3a TYHHEJIBHOrO 3((eKTa, 3aBUCUT OT B3aUM-
HOW OpUEHTALMH M0JIE HaMarHUYUBaHUs IBYX MarHUTHBIX CJIOEB.

0) KkBaHTOBOMEXaHMYECKHH 3¢ (dekT, HaOIIOAaeMblii B TOHKUX METAINTMYECKUX TIEHKAX,
COCTOSIIIUX U3 YepeayIomuXxcs (eppOMarHuTHRIX U MPOBOSAIIMX HEMAarHUTHBIX CIIOEB.

B) KBAaHTOBOMEXaHUYECKHUM 3(D(PEKT, 3aKTI0Uaromuics B CUIBHON 3aBUCUMOCTH IJIEKTPHU-
YECKOr0 CONPOTHUBJIEHUS MaTepuana OT BEJIWYMHBI BHEIIHETO MATHUTHOTO IOJS, TEPMUH
NPUMEHSETCS B OTHOUICHHH HEKOTOPHIX (EPPOMArHUTHBIX U aHTU(EPPOMATHUTHBIX IO-
JYTIPOBOJHUKOB, OOBIYHO OKCHIOB METAJIJIOB Ha 0a3e MAaHTaHUTOB CO CTPYKTYpOU MEpoB-
CKUTA.

I') KBAaHTOBOMEXaHMYECKHM A(P(PeKT, 3aKI0YarOMMiCS B MPEOJOJICHUN MHKPOYacTULIEH
NOTEHLMAJIBHOIO Oapbepa B ciayyae, Korjaa e€ mojHasi dHeprus (ocTarouasicsi npu TyHHeE-
JMPOBAHUU HEU3MEHHOMN) MEHbIIIE BBICOTHI Oapbepa. IIPOTEKAET TOK M3-3a TYHHEIBHO-
ro ¢ ¢ekra, 3aBUCUT OT B3aUMHON OPUEHTALIMHU T0JIEH HAMarHWYMBaHUS IBYX MarHUTHBIX
CJIOEB.

1) KBaHTOBOMEXaHUYECKUN 3(PPEKT, 3aKIIFOYAIOUIUIICS B MPEOJIOJIEHUH MUKpPOUYACTULECH
MOTEHIMAIBHOrO Oapbepa B cilydae, Korjaa e€ MoyiHasi 3Heprus (ocTaromascs npu TyHHe-
JUPOBAHUM HEM3MEHHOI) MEHBIIIE BHICOTHI Oapbepa.

3amaHue B OTKPBITOU (hopme:
B yeM oTnmumne neTens rucrepe3rnca MarHUTOMSATKONM M MArHUTOKECTKOM CTalin?

3ajaHue Ha yCTAaHOBJICHHUE MPABUIILHOM MOCIIEI0BATEILHOCTH:
PaccraBpTe NUPIEKTPUKH IO CHOCOOHOCTH YMEHBIIATh BHEIIHEE JJICKTPUUECKOE IOJIe
BHYTPU MaTepualia: HEMOJSIPHBIE NUAJICKTPUKHU, MOJSPHBIE JUIIEKTPUKHA, CETHETOMJICK-
TPHUKHU.

3agaHue Ha YCTAaHOBJIEHHE COOTBETCTBUSA:
Y CcTaHOBUTE COOTBETCTBUE MEXKAY MaTepualaMH U TUIIOM MX PEaKLUU HA MAarHUTHOE I10-
e:

1) AnromuHUR A) deppoMaraeTuk
2) Menb b) InamaraeTuk
3) Hukens B) IMapamarneTux
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0) IlpuMepbl THMNOBBIX 3aJaHUi VISl MPAKTUYECKON 4YacTH 3adyera (MM 3a4yeTra C
OLIEHKOM, MJIH IK3aMeHa)

KoMIieTeHTHOCTHO-OpUEHTHPOBAaHHAA 3a/1a4a:
U3BECTHO, YTO CHJIbHO Pa3BUTHIC TOBEPXHOCTH METANIOB MOTYT MPEIOTBPATUTH IPOOOM B
BBICOKOBOJITHOM 00OPYJIOBaHWHU, CPAaBHUBASI TTOBEPXHOCTH METAIIOB MOAOEpUTE HAubO-
nee nogxonsaumi. CpaBuute Ha cHUMKax ACM mnpodunu 3epeH Menu U allOMUHUSL Ha
KPEMHHUEBOM MOJIOKKE IO CIEAYIOIINM MpU3HAKaM: BbICOTA, PAUyC KPUBU3HBI.
[TopsIOK BBIMOJHEHUS:
1)  3amycrure Gwyddion. Otkpoiite 2 daitna ACM n300pakeHN HAIBUICHHBIX Ha
KPEMHHEBYIO ITOJIOKKY Meau 1 anromuHus — Cu.aist u Al.aist.
2)  IIpoBenute nmepBUYHYIO 00pabOTKY M300paskeHUH (CM. MOPSIOK BBITOJHEHUS 3a7a-
Hus 1).
3) Ha xaxaoM n300pakeHUH BBIIEIHTE NMPOodHIbL 1H000T0 3epHA: [asHoe oxkno —
Hnucmpymenmor — H3zeneus npogpunu. XKenatenbHO, YTOOBI OTPE3KH MUMENH MPUOTIU3U-
TEJILHO PaBHYIO JJIMHY, a BEIOpaHHBIE 3epHA 1EeAUKOM (Miau 0ObInas UX 4acTh) BXOIUIH
B JJaHHBIN OTPE30K IO HIMPUHE.
4)  TlonydeHHble rpadUKHA SKCIIOPTUPYHTE B TEKCT C MOMOIIBIO PYHKIIUU DKcnopmu-
posamub 8 mekcm (MOXKET ObITh BbI3BAHA MIEITYKOM MPABOM KHOMKOM MBIIIN Ha rpaduke) B
dbopmare RTF.
5)  OrpenakTupyiiTe TeKCTOBbBIC (aiibl U MEPEHECUTE JaHHBIC B TAOJIMYHBIA PEIAKTOP.
Jns ynoOcTBa 0TOOpaskeHUs TaHHBIX MEPEBENTE KOOPAMHATH B HAHOMETPHI (HarpuMep,
ymuosxkenreM Ha 10%). Pekomenyercs Takke B 000MX CTOIOLAX BBIOpATh YMCIOBOM (POp-
MaT JIaHHBIX.
6) Ilo xoopauHaTaM MeIU M ATFOMHUHUS TOCTPOUTE JIBE TOUCUYHBIE JUATPAMMBI C TJIa]I-
KUMH KpUBBIMHU. CpaBHHUTE BBICOTHI 3€pPEH.
7)  AnmpokcumupyiiTe 00¢ KpHBBIC MOJMHOMOM 2-ii crenenu. [lomyuunre ypaBHEHHE
aNMpOKCUMUPYIOLIEN KPUBOM BUA:
y=ax®+bx+c
8) Haiimure pagnyc KpUBHU3HBI IS KaXI0W MapaboJIbI 10 Ciiexyromiei hopmyre:

3/
R_[”(J”(x]ﬂ 2 b
R T
R—L
-2

rzie x — BeplirHa napabosl, K — KpUBU3HA.

W3 BeIIenpuBeIEHHBIX POPMYJI CIIEIYET, UTO YeM OO0JIbIlle KPUBU3HA 3€pHA, TEM MEHBLIE
€ro paauyc KpUBU3HBI.

9) CpaBHuTe paguychbl KpUBU3HBI 3€pEH MeIU U amtoMuHus. Caenante BHIBObI, TOIy4YEH-
HbIE JIaHHbIE OPOPMUTE B BUJIE OTUETA.

[10MHOCTBIO OLIEHOYHBIE MaTEpHUasbl U OLEHOYHBIE CPENCTBA I IIPOBEACHUS IIPO-
MEXYTOUHOM aTTecTal 00y4aroImuxcs npeacTaBieHbl B Y MM 1o AUCHUILIMHE.
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7.4 Meroauyeckue MaTepuaJbl, ONpeae/Jsolue Npoueaypbl OlleHNBAHUA 3HA-
HMH, YMEHUIl, HABBIKOB U (MJIM) ONbITA [AeATEIbHOCTH, XapaKTePU3yIOUIUX 3TAlbI
¢dopmMupoBaHusi KOMIETEHIIMH

[Tpoueayps! OoLleHUBaHUS 3HAHUM, YMEHUMN, HABBIKOB U (MJIM) ONbITA JEATEIbHOCTH,
XapaKTEepU3yIOIIUX 3Tanbl (OPMUPOBAHUS KOMIETCHLUH, PEryIMPYIOTCS CIEAYIOIIUMU
HOPMAaTHBHBIMU aKTaMHU YHHUBEPCHUTETA:

— nonoxenue 11 02.016 «O 6abHO-pEUTUHIOBOIM CUCTEME OLIEHUBAHUS PE3YJIbTa-
TOB 00Y4EHHUS IO AUCHUUIUIMHAM (MOIYJISIM) U MPAKTUKaM MPU OCBOCHUU O0YyYaIOUTUMUCS
00pa3oBaTeIbHBIX TPOTrPAMMY;

— monoxenue I1 02.207 «IIpoekTupoBanne u peaau3anusi OCHOBHBIX mpodeccuo-
HaJIBHBIX MPOTpamMM BBICIIETO O00pa30BaHUs — MPOrpPaMM MArucTpaTypbl O MOJEIH AYy-
QJIBHOTO O0yUYEeHUsY;

— METOJMYECKUE YKa3aHHs, UCIOJIb3yEMbIE B 00pa30BaTEIbHOM IIPOLECCE, YKa3aH-
HbIE B CIIMCKE JIUTEPATYPHI.

s mexywezco konmpona ycneeaemocmu 10 JUCUUILIMHE B paMKaxX JEHCTBYIOLIEH
B YHHUBEpPCUTETE OaUIbHO-PEUTHUHIOBOM CHUCTEMBbI MPUMEHAETCS CIEAYIOMMI MOPSI0K
Ha4McJIeHUs 0aJUIOB:

Ta6nuna 7.4 — Iopsaok HauuciaeHus 6amioB B pamkax bPC

®dopMa KOHTPOJIA MuHUMaITbHBIH Oat MaxkcuManbHBINA 02T
Oaln | mpuMedaHue Oanm | mpuMeYaHue
1 2 3 4 5
2 Brimmoman, 4 Beimomuui, mpa-
Jlaboparopnast pabota Ne 1 HO HE OTBETWJI UJIH BWJIBHO U TIOJIHO OT-
«[lomy4yenue MUKpOCKOHUYE- HEMOJHO OTBETHII Ha BETHUJI Ha BCE BOMPO-
CKHX M300paKeHUI MAarHUTHBIX Kakoi-1100 BOIpoc CBI IO Taboparop-
HAHOYACTUID) o 1abopaTtopHo pa- HOI paboTe
oote
JlaGopatopuas paGora Ne 2 2 Brimmoman, 4 Beimomuui, mpa-
«OTIPETIETICHHE  MOJIEKYJAPHOTO HO HE OTBETHJI WU BUJILHO U TIOJTHO OT-
HEMOJHO OTBETHII Ha BETHUJI Ha BCE BOMPO-
COCTaBa MarHUTHBIX HAHOCUCTEM o
Kakoi-1100 BOIpoc CBI IO Taboparop-
¢ nomoipro MK- ’ o
1o JIabopaTopHOI pa- HOM paboTe
CITEKTPOCKOTTHID) Gote
Jlaboparopnas pabota Ne 3 1 Boimonnu, 2 Bemonnun, npa-
«3mepeHne KpuBOil HAMarHu- HO HE OTBETHJI WU BUJILHO U TIOJTHO OT-
YeHUsI U MIeTJIM TUCTepe3nca HEMOJHO OTBETHII Ha BETHUJI Ha BCE BOMPO-
(dbeppomMarseTuka ¢ mOMOIIbIO KaKoii-11bo Bormpoc CBI 10 Taboparop-
ocmmuiorpada B mepeMeHHbBIX 10 JIabopaTOpPHOM pa- HOI paboTe
MAarHUTHBIX ITOJISIX) oote
2 Beimoaann, 4 Boinonnaun, npa-
Jlaboparopnas pabota Ne 4 HO HE OTBETUJI HIIN BUJILHO U TIOJTHO OT-
«U3mepenne 3¢ dexra Xomna HEMOJHO OTBETHII Ha BETHUJI Ha BCE BOMPO-
KaK MTPUHITATIA PA0OTHI MarHu- KaKo#-1mm0o BOMpocC CHI 1O J1abopaTop-
TOMETpPa» 1o JIabOpaTOpPHOM pa- HO¥ paboTe
oote
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®opMa KOHTPOJIA

MuHUMaNbHBIA 0T

MaxkcuMalibHBIN 0aJul

Oann | mpuMevyaHue Oann | mpuMmeuyaHue
1 2 3 4 5
1 Breinonxui, 2 Beimonuu, mpa-
IIpakTnuecka padora Ne 1 HO HE OTBETHJI WU BUJIBHO U IIOJIHO OT-
«O06paboTKa MUKPOCKOITHYE- HEIOJIHO OTBETHJI Ha BETUJ Ha BCE BOIPO-
CKHUX M300paKeHUI MarHUTHBIX Kakoi-1100 BoIpoc CBI 110 Taboparop-
HAHOYACTUID) o 1abopaTtopHoi pa- HOI1 paboTe
oote
1 Beinonxui, 2 Beimonuu, mpa-
HO HE OTBETUJI WU BUJIBHO U IIOJIHO OT-
IIpakTnuecka padora Ne 2
HEIOJIHO OTBETHJI Ha BETUJ Ha BCE BOIPO-
«MarnutHble nenu. Maraur- o
. Kakoi-1100 BoIpoc CBbI 110 Taboparop-
HbIE CBOICTBA BEILIECTBA» v .
110 JIaOOpaTOPHOM pa- HOU paboTe
oote
1 Breimonxui, 2 Beimonuu, mpa-
HO HE OTBETUJI WU BUJIBHO U TIOJIHO OT-
[IpakTnuecka padora Ne 3
. HEMOJIHO OTBETHII Ha BETUJI Ha BCE BOMPO-
«OrmpeneneHue CBOUCTB JH- .
Kakoi-1100 BoIpoc CBI 110 Taboparop-
AIEKTPUKOBY . .
110 JIabOpaTOpPHOM pa- HOI paboTe
oote
[IpakTnuecka padora Ne 4 1 Belmonawi, 2 Beimonnaw, mpa-
«YucneHHOe KOMIIBIOTEPHOE HO HE OTBETHJI WU BUJIBHO U TIOJIHO OT-
MOJIETTUPOBAHUE JIJISl TIPOCKTH- HEMOJIHO OTBETHII Ha BETUJI Ha BCE BOMPO-
pOBaHMsI MATHUTHBIX LIeTICH U Kakoi-1100 BoIpoc CBI 110 Taboparop-
UX MapaMeTpPOB C IPUMEHEHH- o n1abopaTtopHoi pa- HOM paboTe
€M CIIELUATIN3UPOBAHHOTO oote
MIPOTPAMMHOT0 00SCIICUCHHS)
1 Brmonaun 2 Brimonuun, mpa-
[TpakTuuecka padota Ne 5 ’ » P
HO HE OTBETHJI UJIU BWJIBHO U TIOJIHO OT-
«[IpoexTrpoBaHue cojaeHonAa,
HETOJIHO OTBETUJI Ha BETUJI HA BCE BOIPO-
MOJEITMPOBAHKE CO3/1aBAEMOTO o
KaKo#-1u0o0 BOMpoC CHI 1O J1abopaTop-
MM MarHUTHOTO TIOJISI B TIPO- < o
. 1o J1abopaTtopHoH pa- HOM pabote
rpammHol cpene FEMM»
oote
CPC 12 24
Hroro 24 48
[TocemaemocTh 0 16
3auer 0 36
Hroro 24 100

s npoeedenus npomedxcymounou ammecmayuu 00y4arowuxcs (meopemuyeckou
yacmu U npaKkmu4eckou yacmu) UCTIONB3YETCs CIIEMyIoIas METOJMKa OIICHUBAaHUS 3Ha-
HUMW, yMEHUH, HABBIKOB U (UJIK) OMBITA JIeATeTbHOCTH. B kaxknom Bapuante KM — 16 3a-
nanuid (15 BompocoB AJisi TECTUPOBAHUA U OJHA KOMIIETEHTHOCTHO-OPUEHTHPOBAHHAs 3a-

naJa).

Kaxp1i1 BepHBIN OTBET OIICHUBAETCS CIICAYIONUM 00pa3oM:
— 3a7aHue B 3aKpbITOi popme —2 Oaa,
— 3aJlaHuie B OTKpBITON (popme — 2 Gasna,
— 3aJ]aHue Ha YCTAaHOBJIEHUE MPAaBUIIBHON MOCIIEI0BATENBHOCTH — 2 Oasuia,
— 3aJlaHUe Ha YCTAaHOBJICHHE COOTBETCTBUS — 2 Oasia,
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— pelieHue KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOM 3aa4u — 6 6aJioB.
MakcumanbHOE KOJTMYECTBO 0aNIOB MO MPOMEXKYTOUHOM artectauuu — 36.

8 IlepeuyeHb OCHOBHOW M JONMOJHHUTEJbLHOH Y4eOHOH JUTEpaTypbl, HEOOXOH-
MOI1 17151 0CBOCHUSI AUCHMILTHHBI

8.1 OcHoBHas yueOHasl JUTEpaTypa

1. BoitroBuu, U. JI. HanoanmektponHas snemeHTHas 0a3za mHpopmatuku. Kade-
cTBeHHO HOBBIe Hampasiienus / W. JI. BoiitoBuu, B. M. KopcyHckuid. - 2-¢ u3j., ucnp. -
Mocksa : Hatmonanenbsiii OtkpeiTelid YHuBepcuter « AHTYUT», 2016. - 323 c. - URL:
http://biblioclub.ru/index.php?page=book&i1d=429109 (mata obpamenus 28.12.2024) . -
Pexxum noctyna : mo nmoganucke. - TeKCT : AIeKTPOHHBIH.

2. AmniecauH, C. C. MaruuTHbI€ U 3J€KTPUYECKUE CBOMCTBA CHIIBHOKOPPEIUPOBaH-
HBIX MarHUTHBIX TOJIYIIPOBOJHUKOB C YETHIPEXCIMHOBBIM B3aUMOJCHCTBHEM U C OpOU-
TaJgbHBIM yriopsigoueHueM : MoHorpadus / C. C. AmecHuH. - Mocksa : @usmatiut, 2013.
- 172 c. - URL: http://biblioclub.ru/index.php?page=book&id=275465 (mara oOpamicHus
28.12.2024) . - PexxumM 10CTYyTIA : 110 MOAMHUCKE. - TEKCT : 3JIEKTPOHHBIH.

3. HanonnekTponuka: Teopus u npaktuka : yaeoOnuk / B. E. bopucenko, A. 1. Bo-
poObeBa, A. JI. lanumiok, E. A. YTkuHa. - 5-€ u31., 35eKTpoH. - Mocksa : Jlaboparopus
3Hanui, 2020. - 369 c. - (YueObHuk ajs Boiciiei mkoJbl). - URL:
https://biblioclub.ru/index.php?page=book&id=712969 (nata obpamenus 28.12.2024) . -
Pexxum noctymna : mo noanucke. - TEKCT : 3JEKTPOHHBIN.

8.2 lonosiHuTeIbHAs yueOHasi JiUTeparypa

4. Cy3nanes, Urops [lerpoBud. DnekTpuyeckre U MarHUTHBIE TIEPEXObl B HAHO-
KJIacTepax M HaHOCTpyKTypax : [MoHorpadus] / U. I1. Cy3nanes. - M. : Kpacann, 2012. -
480 c. - TekcT : HENOCPEICTBEHHBIN.

5. IlomnaBsko, FO. M. ®u3nka akTUBHBIX JUAJICKTPUKOB : yaeOHOe mocooue / FO.M.
[TorumaBko ; JLIL. Tlepesep3esa ; W.I1. PaeBckuii. - PoctroB-u/Jl : M3narensctBo KOxkHOTO
dhenepaabHOTO YHUBEPCUTETA, 2009. - 480 C. - URL:
http://biblioclub.ru/index.php?page=book&1d=240943 (nmata oOpamienust 28.12.2024) . -
Pexxum noctyna : mo noanucke. - TEKCT : SEKTPOHHBIN.

6. Boncosckuii, C. B. Marnetusm / C. B. Boncosckuii. - M. : Hayka, 1984. - 208 c.
: wi. - (IlpoGaeMbl HayKW U TEXHUUYECKOTO Tporpecca). - TeKeT : HemocpeICTBEHHBIH.

7. Cy3nanes, Uropse [letpoBuu. Hanotexnonorus : ®U3nko-xuMusi HAHOKJIACTEPOB,
HaHOCTPYKTYyp 1 HaHoMartepuasuos / W. I1. Cy3nanes. - Mocksa : JIubpokom, 2013. - 592 c.
- (CuHepreTuka: oT NPOIUIOro K OyaymiemMy). - TeKCT : HermoCcpeACTBEHHBIM.

8. Amecaun, Cepreit CremanoBud. OCHOBBI CHUHTPOHUKH : yueOHOe Tocobue / C.
C. Annecuaus. - U3n. 2-e, ucnp. - Cankt-IlerepOypr : Jlanp, 2010. - 288 c. : un. - (Yueob-
HUKH 117151 By30B. CrieninaiibHast turepaTypa). - TEeKCT : HemoCpeICTBEHHBIN.

8.3 IlepeueHb MeTOAMYECKUX YKA3AHUIA
1. MynbTr(EppOUKH : METOIUYECKUE YKA3aHUS K BBITIOJHEHUIO JTA0OPATOPHBIX pa-
00T 17151 CTYACHTOB HarpapyieHus: oAroToBkHU 28.04.01 «HaHoTEeXHOJIOrMU U MUK-
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pocuctemHas Texaukay / FOro-3am. roc. yH-T ; cocT.: A. B. Ky3pko, A. E. Ky3bko. -
Kypck : FO3I'Y, 2021. - 31 c. : un. - 3ari. ¢ TUTYJ. 3KpaHa. - TEeKCT : 3JIEKTPOHHBIM.

2. MynbTdEppOrKH : METOJUYECKHE YKA3aHUS K BHITTOJHEHHUIO IPAKTUYECKUX pa-
00T 17151 CTYICHTOB HarpaByieHHs ToAroTOBKH 28.04.01 «HaHOTEXHOJIOTHHY U MUK-
pocuctemHas Texuukay / FOro-3am. roc. yH-T ; coct.: A. B. Ky3bko, B. I1. 3b1ko0B. - Kypck
: T03I'Y, 2021. - 55 c. : un. - 3ari. ¢ TUTYJ. 3KpaHa. - TEeKCT : 3JIEKTPOHHBIM.

3. MynbTudepponku : METOANYECKUE PEKOMEHIAIMH JIJISi CAMOCTOATENbHOM pa-
00THI CTYZIeHTOB HampasieHus moarotoBku 28.04.01 «HarnoTeXHOIOTHH Y MUKPOCH -
cTtemHas TexHukay / FOro-3arm. roc. yH-T ; cocT. A. B. Ky3bko. - Kypck : FO31'Y, 2021. -
11 c. - 3arn. ¢ TuTyI. 3KpaHa. - TeKCT : AIIEKTPOHHBII.

8.4 JIpyrue y4eOHO-MeTOAHUYECKIE MATEPHUAJIBI

OrtpacrnieBble HAyYHO-TEXHUYECKUE KypHAIIbI B OMOIMOTEKE YHUBEPCUTETA:
M3Bectus BhIcUX y4eOHBIX 3aBeieHui. Dusnka

Pu3rKa METAJUIOB Y METAJUIOBE/ICHUE

N3mepurenbHas TEXHUKA

9 [lepeyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX [IJISl OCBOCHHS JUCHUILIUHbBI

1.http://www.nanometer.ru/ -caiit "Hanometp"

2. http://thesaurus.rusnano.com- CioBapb HAaHOTEXHOJIOTUYECKUX W CBSI3aHHBIX C
HAHOTEXHOJIOTUSIMUA TEPMUHOB.

3. http://biblioclub.ru - DnexTpoHHO-OMOMMOTEYHAsS cUCTeMa «YHHUBEPCUTETCKAs
OuOIMOTEKA OHJIANHY.

4. https://phys.org/ - HoBOCTH HayKH, MCCICAOBAHHUN M TEXHOJIOIrHiH (press release
on-line).

10 MeToauyeckue ykazaHusl JJIs1 00y4alOIIMXCS M0 0CBOEHHIO U CIUMINHBI

OCHOBHBIMHM BHUJaMHU ayJIUTOPHON pabOTHI CTyJEHTA MPU U3YyUYEHUU TUCIUTLIUHBI
SIBJISIFOTCS JICKLIMU, JTA0OPATOPHBIE U TPAKTUUECKUE 3aHATHSL.
Ha nexuusax uznararoTcs U pa3bsICHAIOTCS OCHOBHBIE MOHSITUS U MOJIOKECHUS KaK-
IO HOBOM TEMBI; BaXXHBIE MOJ0XKEHUSI apTYMEHTUPYIOTCA U WILTFOCTPUPYIOTCS TPUMEpa-
MU U3 TPAKTUKH; OOBSICHACTCS MpaKTUUecKas 3HAYMMOCTh M3y4aeMOW TEMBbI; JEIaloTCs
BBIBO/IbI; JTAIOTCSl PEKOMEHAAIUH JIJIs CAaMOCTOSITEIbHOM paboThI 1o JaHHOU Teme. Ha nek-
USIX HE0OXOAUMO 3aJaBaTh MPENOAABATEII0 YTOUHSIOIIUE BOMPOCHI C LEJbIO YSICHEHUS
TEOPETUYECKUX MOJIOKEHUN, Pa3pEUIEHUs] CIIOPHBIX BONPOCOB. B Xoxe JeKuuu CTyIAeHT
JIOJKEH KOHCTIEKTUPOBAaTh y4eOHbIN MaTepuai. KoHCTIEKTUPOBaHHE JEKIUA — CIOMKHBIH
BUJl PabOThI, MPEATNONAraroNii WHTCHCHUBHYIO YMCTBEHHYIO ACSTEIBHOCTH CTY/ICHTA.
KoHcrnekT sBisieTcsl Moae3HbIM TOTIAa, KOrJa 3alMCaHO CaMO€ CYLIECTBEHHOE U CIEJIaHO
3TO JIMYHO CTYJAEHTOM B PEKHME PEAIBHOIO BPEMEHU B TeueHue Jiekuuu. He cienyer
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CTPEMHTHCSl 3alMCcaTh JIEKIUIO JOCIOBHO. llenecooOpa3sHo BHauane MOHSTH OCHOBHYIO
MBICJIb, U3JIATaEMYIO JIEKTOPOM, a 3aTEM KpAaTKO 3amucath ee. JKenaTeapbHo 3apaHee OCTaB-
JSATh B TETpaau MpoOenbl, KyJa Mo3/IHee, MPU CaMOCTOATENbHON padoTe ¢ KOHCIEKTOM,
MOYHO BHECTH JOMOJIHUTENIbHBIE 3anucy. KOHCHEKT JeKIUu Jy4ylle NOoApa3AeiisaTh Ha
IYHKTHI, COOJI0/Iasi KPaCHYIO CTPOKY. DTOMY B OOJBIION cTeNeHUu OyAyT ClIOCOOCTBOBATH
BOITPOCHI IJIaHA JIEKIUHU, KOTOPBIA MPENOJaBaTeNb AA€T B HaYale JIEKIUOHHOTO 3aHATHS.
Cnenyer oOpamiath BHUMaHUE Ha aKIEHTHI, BHIBOJbI, KOTOPHIE J€laeT JEKTOp, OTMeuas
HanOoJsiee BaKHBIE MOMEHTHI B JIGKIITMOHHOM MaTtepualie.

HeoOxomumbiM sIBiIsIeTCS TIIyOOKOE€ OCBOEHHE COJIEp:KaHUs JIEKIUA U CBOOOJHOE
BJIaJICHHE UM, B TOM YHCJI€ MCIOJIb30BAHHOW B HEW TepMHHOJIOTHEH. PaboTy ¢ KOHCIEK-
TOM JIEKIUU 1€JeCO00pa3HO MPOBOJUTH HENOCPEACTBEHHO IOCIE €€ MPOCTYIIMBAHMS,
YTO CIIOCOOCTBYET JIyUIIIEMY YCBOCHHUIO MaTepuasia, Mo3BOJIsIET CBOEBPEMEHHO BBISIBUTH U
YCTPAaHHUTh «IPOOETbD» B 3HaHMUSIX. PaboTa ¢ KOHCIIEKTOM JICKITMH MPEIOoJIaracT mepeyu-
ThIBAHWE KOHCIEKTa, BHECEHHWE B HEro, MO0 HEOOXOAMMOCTH, YTOUHEHHH, JOMOJIHEHUH,
pa3bsACHEHU M U3MeHEeHU. HekoTopble BOMPOCHI BBIHOCATCS 3a paMKu Jekuui. M3yue-
HUE BOIIPOCOB, BBIHOCUMBIX 332 PAMKH JICKIMOHHBIX 3aHSATHUW, MPEANOJaraeT CamoCTOs-
TEJIbHOE N3yYEHHE CTYJICHTaMU JOMOJHUTEIbHON JIMTEPATyphl, YKa3aHHOU B 1.8.2.

N3yyenue HamboJiee BaXKHBIX TEM WJIM PA3JEJIOB JTUCUUIUIUHBI MPOJOHKACTCS Ha
71a00pATOPHBIX U MPAKTUYECKUX 3aHSITHUIX, KOTOPbIE 00ECIeYUBAIOT KOHTPOJIb MOJATOTOB-
JICHHOCTH CTYJIEHTA; 3aKperuieHne y4eOHOro marepuasna; mpuoOpeTeHUe OmbITa YCTHBIX
MyOJIMYHBIX BBICTYIUICHUM, BEICHUS TUCKYCCUHU, B TOM YHUCJIE apryMEHTAIMU U 3allUThI
BBIJIBUTAEMBIX MOJIOKEHUI U TE3UCOB.

JlaGopatopHOMY WM TPAKTUUYECKOMY 3aHSTHIO MPEIIISCTBYET CaMOCTOSITEIbHAS
paboTa CTyAeHTa, CBSI3aHHAsl C OCBOEHHWEM MaTepuasa, MoJy4eHHOTO Ha JIEKIHIX, U MaTe-
pHUAJIOB, U3JI0KEHHBIX B YUEOHUKAX U YYEOHBIX MOCOOUSX, a TAKXKE JINTEPATYpPE, PEKOMEH-
JOBaHHOW TipenoaaBateneM. CamocTosiTenbHas padbotra ¢ yueOHMKaMH, Y4eOHBIMU TTOCO-
OusIMU, Hay4YHOM, CIIPABOYHOM JIUTEPaATypOM, MaTepuaiaMH TMEPUOJUYECKUX H3TaHUN U
WNurtepHera siBnsiercss HamOosiee 3G(HEKTUBHBIM METOJOM TOJIYYCHHS JIOMOJHUTEIbHBIX
3HAHWM, MO3BOJIAET 3HAYUTEIHHO AKTMBU3WPOBATH MPOLIECC OBJIAJACHUS HHGOpMAIIHEH,
criocoOcTByeT Oosee riIy0OKOMYy YCBOEHHIO m3ydaeMoro marepuana. [Ipu pabdote ¢ wuc-
TOYHHKAMU U JIUTEPATYPON HEOOXOAUMO:

— COIIOCTaBJIATh, CPABHUBATH, KIACCU(DUIIMPOBATH, TPYIIIIUPOBATH, CUCTEMATH3UPO-
BaTh UH(QOPMALIMIO B COOTBETCTBUHU C ONPEIETEHHON YUeOHOM 3a1auei;

— 0000611aTh MOJTy4eHHYI0 HH(OPMAIIKIO, OLICHUBATH MPOYUTAHHOE;

— (QuKCUpPOBaTH OCHOBHOE COJIEp)KaHHME IMPOUYUTAHHOTO TEKCTa; (HOPMYIHUPOBATH
YCTHO U MUCbMEHHO OCHOBHYIO HJICIO TEKCTA; COCTABJIATH TUIaH, (DOPMYIHUPOBATH TE3UCHI.

CamMocTosTeNbHYI0 PabOTy ClielyeT HaYMHATh C MEePBbIX 3aHATHI. OT 3aHATHA K 3a-
HATHUIO HYXHO PETYJISPHO MPOYUTHIBATH KOHCIEKT JIEKINI, 3HAKOMUTHCSI C COOTBETCTBY-
IOIUMU pa3fieflaMi y4eOHHKa, YUTaTh U KOHCIIEKTUPOBATH JINTEPATYPY MO KaXKIOH TeMe
mucuuiuinHbl. CaMoCcTosATeNIbHAs padoTa JaeT CTyIeHTaM BO3MOXKHOCTh PAaBHOMEPHO pac-
MpeAeuTh Harpy3Ky, CHOCOOCTBYeT Oojee TiyOOKOMY M KaueCTBEHHOMY OCBOEHHIO
y4yeOHOro matepuaia. B ciydae HEOOXOAMMOCTH CTYIEHTHI OOpaIiaroTcs 3a KOHCYJIbTa-
nuen k npemnojaBatento. OOs3aTeIbHBIM 3JIEMEHTOM CaMOCTOSITENIbHOW PaboOTHI MO JHUC-
IUTUIUHE SBJISIETCS CAMOKOHTPOJIb. OHOM M3 BaXKHBIX 3a71a4 00YYEHHS CTYJEHTOB CIIOCO-
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O0am u mpuemMaMm camMooOpa30BaHUs SIBISETCS (HOPMHUPOBAHME Y HUX YMEHHS CaMOCTOS-
TEJIbHO KOHTPOJIUPOBATH U aJIEKBATHO OLIEHUBATh PE3yJIbTAThl CBOEH YUEOHOMU JIesITeNIbHO-
CTH M Ha 3TOM OCHOBE YIIPAaBIATH MPOLECCOM OBIaJACHUS 3HAaHUSAMU. OBIIaJICHHE YMEHHUSI-
MU CaMOKOHTPOJISI IPUYyYaeT CTYACHTOB K IJTAHUPOBAHUIO Y4eOHOIO Tpy/ia, CIOCOOCTBYET
yrayOJeHUI0 X BHUMAHUS, TAMSITU U BBICTYIAET KaK BaXXKHBINA (PaKTOp pa3BUTHUS MTO3HABA-
TeJIbHBIX crtocOOHOCTEN. CaMOKOHTPOJIb BKIIIOUAECT:

— OIlepaTUBHBIN aHAJINU3 TITyOUHBI U MPOYHOCTU COOCTBEHHBIX 3HAHUN U YMEHUN;

— KPUTHUYECKYIO OIIEHKY PE3YyJIhTAaTOB CBOEH MO3HABATEIBHOMN AEATEILHOCTH.

CaMOKOHTpPOJIb YYUT IIEHUTHh CBOE BPEMSI, MO3BOJISIET BOBPEMS 3aMETUTh U UCIpa-
BUTbH CBOU OIUOKHU. DOPMBI CAMOKOHTPOJISI MOTYT OBITh CJIETYIOUTUMHU:

— YCTHBIM IMepecka3 TeKCTa JIEKIIMM U CPaBHEHHUE €0 C COACpP’KaHHEM KOHCIIEKTa
JIEKIINH;

— COCTaBJICHHUE IJIaHa, TE3UCOB, (POPMYITHPOBOK KITIOYEBBIX MOJIOKEHUN TEKCTa IO
MaMsITH;

— TIEepecKa3 ¢ OMOpOM Ha WITIOCTPALIMH, YEPTEKU, CXEMBbI, TAOJIHIIbI, OMTIOPHBIE TO-
JIOKEHUA.

CaMOKOHTPOJIb Yy4eOHON AESTENBHOCTH MO3BOJSET CTYJEHTY OLIEHUBaTh (Pdek-
TUBHOCTb ¥ PAIMOHAILHOCTh MPUMEHSIEMBIX METOJI0B U ()OPM YMCTBEHHOTO TpY/la, HaXO-
JUTH JTOMyCKaeMble HEJO0YEThl U Ha 3TOM OCHOBE MPOBOJUTH HEOOXOAUMYIO KOPPEKIIUIO
CBOEH MMO3HABATEJIBHOW JIEATEIIbHOCTH.

[Ipu mOArOoTOBKE K MPOMEKYTOYHOM aTTeCTAllMU MO JUCHUILTUHE HEOOXOJMMO I0-
BTOPUTHb OCHOBHBIE TEOPETHUUYECKHUE MOJIOKEHUSI KaKJAOW M3YYEHHON TEMbl U OCHOBHBIC
TEPMUHBI, CAMOCTOSITEJIbHO  PEIIUTh  HECKOJIbKO  THUIIOBBIX  KOMIIETEHTHOCTHO-
OPUEHTUPOBAHHBIX 3a]1a4.

11 Ilepeyenb MHPOPMALUOHHBIX TEXHOJOIMH, HCIOJIb3YEMBbIX MPHU OCYLIECTB-
JIeHUH 00pa30BaTeIbHOr0 IMpolecca Mo IMCUHUILVIMHE, BKJIKYasl INepedyeHb MPo-
rpaMMHOro oecrnie4yeHHs1 1 UH(POPMALMOHHBIX CIHPABOYHBIX CHCTeM (IIPH Heo0XO0-
AMMOCTH)

IIpoepammnoe obecneuenue:

OdunuansHoe HauMeHoBaHUe nporpamMmmHoro npoaykra: LibreOffice (becruarnas,
GNU General Public License). Pexxum goctyna cBoOO HBIN

OdunuanbHoe HaMMEHOBaHUE TporpamMmHoro mpoxaykra: Gwyddion - mporpamma
JUI BU3yaJIM3allud U aHaJN3a JaHHBIX CKaHUPYIOLIEH 30HA0BON MUKPOCKOIWH, MpeIHa-
3Ha4YeHa JIJIsl aHajn3a BBICOT, MOJIYYEHHBIX METOJAaMH CKaHHPYIOMICH 30HIAOBONH MHKpPO-
ckomuu (AFM, MFM, STM, SNOM/NSOM), u noaaep>kuBaeT MHOKECTBO (OpMATOB
JAaHHBIX, MOJIyYEHHBIX MeToqaMu Mukpockonuu (SPM). Pexxum noctyna: cBoOOIHBIIH

OdunmanbHoe HamMeHoBaHME Tporpammuoro mnpoxaykra: FEMM (Finite Element
Method Magnetics) — nporpaMmHoe oOecrieYeHHe I PEIICHUs HU3KOYAaCTOTHBIX JJICK-
TPOMAarHUTHBIX TBYXMEPHBIX H OCECHMMETPUYHBIX 3a/1a4. Pexxum mocTyma cBOOOIHBIH.

12 Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOX0AUMOIi JJIsl OCYIIeCTB-
JIEHUs1 00pPa30BaATEJIbHOI0 MPOIIECCA MO JUCHHUITIMHE
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AynuTOpHBIE 3aHATHUS N0 AUCHUIUIMHE MPOBOJATCS B yUeOHOU ayAUTOPHUH ISl TIPO-
BEJICHUS 3aHATUI JEKIMOHHOTO TUIA U JJabopaTtopuu Kadeapbl HAHOTEXHOJIOTUH, MUKPO-
AJNIEKTPOHUKH, O0IIEeN U MPUKIATHON (DU3UKU, OCHAILIEHHBIX CTaHIApPTHOM y4eOHOU mMebe-
JIBIO (CTOJIBI M CTYJIbS AJI1 00YYAIOIIUXCS; CTOJI U CTYJI JJIs TPEMoAaBaTesl; 10CKa).

B 00pazoBaTesnbHOM Mpoliecce UCTIONB3YETCs cieayrollee JadopaTopHoe 000py10-
BaHue: 0a30BbIN ammapar st usydeHus s dexra Xosia, JErMPOBAHHBIN TOHOPHOMN MpHU-
MEChIO TepMaHU Ha NIEYaTHOMU IJIaTe, JETMPOBAHHBIN aKIIENTOPHON MPUMECHIO reépMaHui
Ha TeyaTHOM riare, AaTuuk mMarautHoro moiss £2000 mTn, karymka mogenu D Ha 600
BUTKOB, U-00pa3Hblil cepIeyHHK, Mapa MOJIOCHBIX HAKOHEUYHUKOB M 3KMMHBIX CKOO ISt
u3zydeHus 3gdexra Xomna, TpaHcHOpMaTop C BHIIPIMUTETEM, HICTOYHHUK MUTAHUS MTOCTO-
SHHOTO TOKa, aBTtoTpanchopmarop JIATP-2,5(10A), MynpTUMETp, KOMIUIEKT H3MEpPH-
TEJIbHBIX KaTYIIEK, BOJIbTMETP nepeMeHHoro Toka GVT-417 B (2 mit.), 1Ba 100aBOYHBIX U
OJTHO JTAJIOHHOE COMpoTHUBJICHHE, Kito4, ociuutorpad Cl1-112 (9800), obpasmoBoe co-
nporusiieHre 1 OM, peryiInpoBOYHBIN peoCTaT.

Jlis opranuzanuu 00pa3oBaTENbHOIO MPOLECcCca MPUMEHSIOTCS TEXHUUECKHUE CPejl-
cTBa 00y4eHus: skpan MoounbHbIN Draper Consul 60x60" 152x152 (3146,40), mpoekTop
BenQ MX522P, moounbabiii [TK ACER"Aspire 5720-102G16Mi (32032), nemoHcTpanu-
onnbiii koMiutekT (Hetton ROMBICA Blacrdird I1I3HX 121850 Intel Core 1 312110, Tene-
Bu3op Hyundai HLED65BU7006 4K Ultra HD).

Jlis OCyILIECTBIEHUS NMPAKTUYECKOW MOATOTOBKH OOYyYaroUUXCs MPU peau3aluu
JUCHUIUIMHBI MCHOJB3YIOTCSI 000PY/IOBAHUE M TEXHUYECKUE CPEICTBA OOYyYEHHs Mpea-
MPUATUSA-3aKa3UMKa.

[lepeueHb MOMEIMIEHUN NMPUBENECH B MPUIIOKEHUU 2 K JIOTOBOPY O IPAKTHYECKON
MOATOTOBKE O0YyYarolUXCsl, 3aKIIOUEHHOMY MEXIYy YHHBEPCUTETOM W MPEANpPUSITHEM-
3aKa34YUKOM.

[lepeuenb 00OpyAOBaHMS NPEANPUATUSA-3aKA3UMKa U (UMW) TEXHUYECKHX CPENICTB
oOy4eHHS:

— C3M SmartSPM-1000. ;

— HK-cnexkrpometp Nicolet 6700.

13 OcobenHoCcTH peau3anvy JUCUMILVIMHBI 1JI MHBAJIUAOB M JIMI C OTPAHM-
YeHHBIMHU BO3MOKHOCTSIMM 310POBbS

[Tpu oOydeHwH U ¢ OTPAHUICHHBIMH BO3MOKHOCTSIMH 37]0POBbSI YIUTHIBAIOTCS HX
WHIUBUyalIbHbIE TIcuXo(du3ndeckue ocoOeHHOCTH. OOydeHne MHBAIMIOB OCYIIECTBIIS-
€TCSl TaK’K€ B COOTBETCTBUHM C WHIWBHUIYAIbHOWU MPOTrpaMMON peadMiIuTaIlMy WHBAIUAA
(Tpu HATTUYHH).

Jna nuy ¢ Hapywenuem ciyxa BO3MOXKHO MpelOCTaBlIeHHE yueOHOM HHPOpMaIuu B
BU3yalIbHON (hopMe (KpaTKHii KOHCIIEKT JICKIIM; TEKCThI 3a/IaHN, HalleYaTaHHBIC yBEIH-
YEHHBIM MPUEGTOM), HA ayJTUTOPHBIX 3aHATUAX JOMYCKAeTCs MPUCYTCTBUE aCCUCTEHTA, a
TaK)Xe CypJIONIEPEBOTIMKOB U TUPIOCYpIOTIEPEBOTIMKOB. TeKyluii KOHTPOJbL yCIleBae-
MOCTH OCYIIECTBIISICTCSI B MUCbMEHHOUW (hopme: oOydJaronuiicss MMCbMEHHO OTBEUYaeT Ha
BOITPOCHI, MMCHbMEHHO BBIMOJIHACT MpPAaKTHUYCCKUE 3amaHus. [IpomexyTodHasl arTecTanus
JUTSL JTUI] ¢ HApYIICHUSMH CITyXa IMPOBOAUTCS B MUCBMEHHOW (hOpME, TIPH 3TOM HCITONIb3Y-

28



10TCs 00mMe Kputepuu oreHnBanus. [Ilpu HE0OX0MMMOCTH BpeMsi TIOATOTOBKU K OTBETY
MOJKET OBbITh YBEITUYEHO.

na nuy ¢ Hapywenuem 3peHus NOMYCKAETCS ayAualbHOE MpenocTaBieHue HHPOp-
MalliM, a TaKXX€ WCIIOJb30BAaHUE HA AYJUTOPHBIX 3aHATHSAX  3BYKO3AINHCBIBAIOIINX
ycTpoicTB (AMKTOGOHOB M T.1.). JlomyckaeTcss MpUCYTCTBUME HA 3aHSATHSIX AaCCUCTEHTa
(MOMOUTHUKA), OKA3bIBAIOIIETO 00YUYaIOIUMCSI HEOOXOAUMYIO TEXHUYECKYIO MTOMOIIIb. Te-
Ky KOHTPOJIb YCIIEBAEMOCTH OCYIleCTBisgeTcsl B ycTHoM (opme. [Ipu mpoBenenuun
MIPOMEKYTOYHOMN aTTECTAIUU JJIS JIWI] C HAPYIICHHEM 3PCHUS TECTUPOBAHUE MOXKET OBITH
3aMEHEHO Ha YCTHOE coOeceI0BaHUE 10 BOPOCAM.

Hna nuy ¢ ocpanuyeHHbIMU 803MONCHOCHAMU 300pP06bs, UMEIOWUX HAPYULeHUs
ONOPHO-08U2AMENbHO20 ANNapama, Ha ayJUTOPHBIX 3aHATHUSAX, a TAK)KE MPU MNPOBEICHUN
MPOIEAYP TEKYIIETO KOHTPOJISI yCIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTAIl[U MOTYT OBITh
MIPEIOCTaBICHB HEOOXOIUMBIE TEXHHUUECKHE CpeacTBa (IEPCOHATBHBIN KOMIBIOTED, HO-
yTOyK WJIA APYTrOM TajpKeT); JOMyCKaeTCs MPUCYTCTBUE acCUCTEHTa (ACCHCTEHTOB), OKa-
3BIBAIOMIETO O0YYaIOIUMCS HEOOXOJUMYIO0 TEXHUUYECKYIO MOMOIb (3aHITh pabouee me-
CTO, TIEPEABUTATHCS MO AyAUTOPHUH, NMPOYUTATH 3aJaHKue, 0OPMHUTH OTBET, OOILIATHCS C
MIPENoAaBaTEIIEM).
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14 JIucT 10MOJTHEeHUH M U3MEHEeHM i, BHECEHHBIX B Ppa0041yI0 MporpaMmmy

JUCHHUIIJINHBI
Howmepa crpanuig OcHoBaHue i
U3MEHEHUS U HOI-
Howmep us- Bcero Ha-
n3Me- 3aMeHeH- AHHYJIMPOBAH- HO- MUCH JIMIIA, TPOBO-
MEHEHHUS CTpaHHI] | Ta
HEHHBIX HBIX HBIX JIMBIIIErO U3MEHE-

BbIX

HUA
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