degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MarauTHble SBJIEHUS HA MAaKpPO-, MUKpPO- 1 HAaHOMAacITabax
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadepa KBAaHTOBBIX HAHOCTPYKTYP, MAaT€PUAJIOB U yCTPOMCTB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: N.B. bo6koBa, kaHj. puz.-mar. HayK

[Iporpamma obcyxeHa Ha 3aceqaHnu Kadenpa KBaHTOBBIX HAHOCTPYKTYP, MarepuaiioB U yctpoucts 25.03.2025



AHHOTANMA
Kypc oxBarbiBaeT MarHWTHBIE SIBIICHUSA, CHEIH(PUKA KOTOPBIX TMPOSBIACTCS B HU3KOPa3MEPHBIX U
HAHOPa3MEPHBIX CHCTeMax (TOHKHUE TUICHKH, MPOBOJIOKH, Mallble YacTHUIIbl). AKIICHTUPYIOTCS Ba)KHBIC IS
BBICOKOTEXHOJIOTUYHBIX TPUIOKEHU MarHuTHbIE 3((EKThl, B TOM YHCIIE Hay4HBIE OCHOBBI YCTPOMCTB
CHUHTPOHUKH U KPHODIIEKTPOHUKH.

CryneHTaMm npezsiaraloTcs 3aJa4u Mo KaXIoMy paszeny Kypca. B 3amadax ¢urypupyror peanabHele amopdHbie
U KPHUCTAJNIMYECKHUE MArHUTHBIE Marepuajbl, XapaKTEPUCTHUKH KOTOPBIX 3aBUCAT OT pa3MepoB U (HOpMEI
obOwvekTa. JIms TakMX MaTepHajoB HpeaiaraeTcsi NPOBECTH AaHAJIN3 HKCIEPUMEHTANbHBIX JaHHBIX U3
aKTyaJbHBIX HAyYHBIX CTATeH, a TAK)KE OTKJIIMKOB MOJCIIbHBIX YCTPOMCTB.

Kypc Bxomut B ceteByto nmporpammy MOTU-CkonTex, TeppUTOPHAIBHO 3aHSITHS MOTYT MPOBOIAUTHCS KakK B
Cxonrexe, Tak 1 B MOTHU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJIEHHE C COBPEMEHHBIM COCTOSIHHEM HCCIICOBAaHUHM M pa3pabOTOK B 00JACTH MarHUTHBIX
SIBIIGHUH, MaTepHaJIoB U YCTPOWCTB Ha X OCHOBE.

33]13‘[1/[ JAUCHUIIINHBI

- MO3HAKOMWTDH CTYJCHTOB C OCHOBHBIMH WJICSIMH M TEXHHYCCKUMH PEIICHUSIMH B 3TOH 00nacTH, ¢
MOCTAHOBKOM 3aJad W HCCIEeIOBaTeIbCKUMHU MMOAXOMAMH K WX peureHusM. [Ipemamonaraercs, 4To
MPOCJIYIIAB 3TOT KypPC, CTYACHTHI CMOTYT YHTaTh W MOHUMATh TEKYIIY) HAYYHYIO MEPUOIUKY B ITOU
o0Oacry.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,

YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

aHaM3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VK-1.2 OcymecTBisier IMOUCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

VYK-4.1 CnocobeH BecTn OOMEH JieJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE HallMCaHUsA, NUCBMEHHOIO IIEPEBOJA M PENAKTHPOBAHUSA

KOMMYHHUKATHBHBIE TEXHOJIOTHHU, B TOM YUCjI€  |Pa3IMYHBIX AaKaJEeMUYECKHX TEKCTOB (pedeparos, acce,

HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS 0030poB, cTareii u T.1.)

aKaJIEMUYECKOTO U MPO(YECCUOHATIBEHOTO YK-4.3 Cnocoben IIPEICTABIIATh Pe3yABTATHI

B3aMMOJICUCTBHS aKaJIeMMYECKOH M MPOQECCHOHANBHON [IESITENbHOCTU Ha
pa3IMYHbIX Hay4HBIX MEpPOIPUATHIX, BKJItOYast
MEXIyHapOAHbIE

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHs,  ONPENeNATh |
peann30BbIBaTh MPUOPHUTETHI COBEPUICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICIIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu




OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJICKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBbHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO

00opynoBaHUs (crierMan3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OCHOBHBIC IIOHATHA I10 TEMC NUCHHUITIIIMHBI, KIITFOYCBBIC KOJITMYCCTBCHHBIC COOTHOILICHMA.

YMETB:

- I[IOJIB30BATHCA PA3BUTBIMU B PaAMKaX JUCHUINIMHBI MCTOAAaMU UCCICAOBAHUA, PCLIATh 3aJa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJIETD:

- MaTeMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm U METoAaMu PICCJIGI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILIIMHBI.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MUKpOMarHeTu3Mm. 5 3 10
2 MarseTnsm B HAHOPa3MEPHBIX CHCTEMAX. 5 3 10
3 OcCHOBHBIE ~ TIPWIOKEHHSI HHU3KO- U 5 ) 10
HaHOPA3MEPHBIX CHCTEM.
4 CrinH-opOUTAIbHBIC B3aUMOJICHCTBUSI. 5 2 10
5 CrnuHOBBIE peaKcalym. 5 2 10
6 YeTpoiicTBa CIMHTPOHUKH. 5 3 10
Nroro gacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.
Cemecrtp: 1 (Ocennwii)

1. MukpoMarHeTusm.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)




MaruerocraTuka, Jua- W TapamMarHeTu3M, (eppoMarHeTusM. MUKPOJOMEHBI, THCTEpE3WC, X
pasMepHbie 3aBUCUMOCTH. Ko3pruTHBHBIC CHIBI, poiib JedekToB. MarHutHas BSI3KOCTh, POJIb
nedpextoB. lloBefeHHEe MarHWTHBIX KPUCTAJIOB M IDICHOK B IepeMeHHoM rone. JluHammka
JIOMEHHBIX CTeHOK. OrmpeneneHue JIOMEHHOW CTPYKTYphl. MarHUTO-CHIIOBas MHKPOCKOTIHS.
Marseroontudeckue MeTobl. MarHuTHbIE pelaKkCalyH.

2. MarHeTusM B HaHOpPa3MEPHBIX CUCTEMAX.

XapakTepHble JTUHEHHBIC pa3Mepsl JUI MPOSBICHUS pa3MepHbIX P QekToB. TOHKHE U yIbTPAaTOHKHE
wieHkn. Kpucramimueckue u amopQHble MICHKH, COMHOBBIE CTEKJIa. MHOTOCIOWHBIE TUIEHOYHBIE
CTPYKTYypbl. MarHuTHble IpPOBOJIOKM W HUIJIbI, Majble YacTHIBI M3 MarHUTHBIX MaTepUalloB —
TEXHOJIOTUY M3TOTOBJICHHS, UMMOOMIU3ALMS Ha TIOAJIOKKAX.

3. OcHOBHEIC MPUITOXKCHUA HU3KO- U HAHOPA3MCPHBIX CUCTCM.

JIByMepHBIE MarHuTHbIE TeTEPOCTPYKTYpbl. OTHOMEpPHBIE T'€TEPOCTPYKTYPHI. YIOPSIOYCHHBIC
aHcaMOIM MarHUTHBIX HAaHOYacTUI. MarHuTHbele KepaMuKH. IpmiioxKeHus B KpUOIIEKTPOHUKE:
MIPWIOKEHUST MarHUTO-MSTKHX MaTepHalioB; YCTPONCTBA HA OCHOBE MArHUTO-KECTKUX MATEPHAIIOB.
YerpoiicTBa MarHUTO3aUCH.

4. CriuH-opOUTANbHBIE B3aUMOJICHCTBHS.

MUKpOCKOTIMYECKHE WJIM  BHYTPCHHHE CIMH-OPOWTAJbHBIC  B3aMMOJACHCTBHS B  aToMax.
MakpocKonn4eckne CIUH-OpOUTabHBIE B3auMOEHCTBUS, B3ammopneiictBue PamObl. CHUHOBBIN
spdext Xomna. CrnuuoBbiét 3ddekr Ilensrbe. Marauro-anexkrpuueckue 3ddekrsl. CHUHOBEIC
KOH/ICHCATOPEI.

5. CriuHOBBIE pelaKkCaliH.

MexaHHu3MBbI CIITHOBOM pelaKcaIum. MexaHu3m Hbsixonosa-Ilepens. Db ekt
bupa-Aponosa-Ilukyca. Mexanuzm Omnota-SAdera. TemmneparypHas 3aBUCHMOCTb CIIMHOBOM
peslakcaiuy. YJIbTPaTOHKHE B3aUMOJEHCTBUS SAEPHBIX CIIMHOB.

6. YcTpoiicTBa CIUHTPOHUKH.

CHuHTPOHHO-JIOTHYECKHE yCTpoicTBa. CHHMHOBO-TIOJIEBOM TpaH3UCTOp. MarHuTHas MaMsTh.
MarnauTtHsle 1aTYuKd. TpaH3UCTOPBHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI
OcHoBHas nuTeparypa
1. Nicola A. Spardin. Magnetic materials: Fundamental and Applications. Cambridge. 2013.

2. K. Kurrens. ®usudeckas Teopusi JOMEHHON CTPYKTYphI (heppOMAarHeTUKOB, YCIeXu PU3NIECKUX
Hayk, T.41, c. 452-544 (1950).

JomnonHurenbpHas auTeparypa



1. C.H. Marrows, L.C. Chapon, S. Langridge. Spintronics and functional materials. Materials Today.
12, 70-77 (2011).

2. F Silvearv. First Principle Studies of Functional Materials: Spintronics.
http://www.diva-portal.org/smash/get/diva2:449068/FULLTEXTO1.pdf (2011).

3. J.M.D. Coey. Magnetism and magnetic materials. Cambridge. 2010.

4. Hubert. R. Shafer. Magnetic Domains. The analysis of magnetic microstructures. Springer. 2009.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

Pecypc Canvas (CkonTex), CTYACHTHI MONy4Yal0T HHIUBUIYaIbHBINA JOCTYII.

https://mipt.ru/education/chairs/kvantovye-nanostruktury-materialy-i-ustroystva/obrazovanie/magnitny
e-yavleniya-na-makro-mikro-i-nanomasshtabakh-vklyuchaya-spintroniku.php

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[IpencraBnenue Marepuaia Ha JOCKe W/WJIHM MPU TIOMOIIK MeAuanpoekTopa. Pazoop coBpeMeHHBIX
MyOIIMKAIUI 110 TeMe TUCIUILINHBI, HHANBHUTyalbHO. BBIOOp cTaThu uist pa3dopa KaxkbIM CTYJCHTOM
MIPOU3BOUTCS U3 CITUCKA MPEUIOKEHHBIX CTaTe, JocTynHbIX B Canvas.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM MOHSITHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHus NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOJTy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUIAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUs MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoro mMarepualna, a He MEXaHHYeCcKOro ero 3amoMmuHaHus. [lpu
3aTPYNHEHUH W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBAaHTOBBIX HAHOCTPYKTYP, MaTEpHAIIOB H yCTPOUCTB
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: W.B. boOkoBa, kau. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymecTBisieT TMOUCK BapHAHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peLeHust
OCHOBE

YK-4 CriocoGeH MpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U Mpo(ecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CriocobeH BecTn OOMEH JIeJI0BOM WHGpopMaiuel B
YCTHOH M MUCBbMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M TNpOo(EeCCHOHANBHON AEATENbHOCTH Ha
pa3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOJHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESTENbHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3yabTaramMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKNUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrapieHHE 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 Cnocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

[IK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-2 CnnocoOeH caMOCTOSTEIIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
ITyONUKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIEUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yJIbTaTe HU3YUCHUA AUCHUILIAHBI «MarsuTtHble SBIICHHS Ha Maxkpo-, MHKpPO- H HaHOMacIITadax»

00yJaromuiics JOKeH:

3HATb:

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIIMHBI, KIIIOUYCBBIC KOTMYCCTBCHHBIC COOTHOIICHUA.

yMeThb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaxX AUCHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIaTh 3a1a4u 110 TEMEC

JUCIUITIIIMHBI.
BJIaJd€Th:

- MaTeMaTH4YCCKHMM W HOHSITHHHBIM afnmaparomMm v MCTOAaMHU HCCHG,I[OBaHHﬁ, COCTaBJIAIOIIMMHA

coJiepKaHue TUCIUTITUHBL.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

1. IlnoTHOYIaKOBaHHasI pelIeTka COCTOUT U3 aToMoB ¢ paguycoM 0.1 HM, ¢ opOUTaTbHBIM MarHUTHBIM
MomeHTOM | marHeToH bopa Ha arom. KakoBa cioHTaHHast HAMarHW4YEeHHOCTh?

2. Ouenutb Temneparypy Kropu ms ragonunus. S = 7/2, n=3 * 10728 m™(-3).

3. KakoBo cooTHoweHne Mex 1y 0OMeHHbIMU KoHCTaHTaMu A u J? Uemy paBHbl A u J 111 Kybudeckoi
rpaHeleHTPUPOBaHHOM pemeTku npu napamerpax Tc =860 K, a0 =0.36 am, S=1?

4. BeiBecTH BBIpaXCHUE JUIS KOAPIUTHBHON CHIIBI CEPUUICCKON YaCTHUIIBI C dHEPTHEH aHW30TPOIHU
Ea=K1(sin(f1))"2+K2(sin(fi))"4, 4K2>K1>0.

5. JlBa LMIMHIOPUYECKUX MAarHUTa U3rOTOBJIEHBI M3 OJHOIO M TOIO )K€ Marepuana, UX BBICOTBHI U
MaMETpPBl CBsi3aHbl cooTHomeHusMu h=5*10"2 D u h=5*10"(-2)D. [lome B 1eHTpe mEpBOTO
umnuaapa 1073 I'c. KakoBo nose B IeHTpe U Ha Kparo BTOPOTO HUIUHApa?

6. KaxoBbl m3menenus uactor OIIP u SIMP mpu mepxome oT cdepuyeckoro odpaslia K TOHKOM
IUTACTUHE U3 TOTO )K€ Marepuaia?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. B uem cocrosat ocobenHoctu criaBos [ eiicnepa?
2. B 9em cocTosiT 0COOEHHOCTH MYIBTU(DEPPOUKOB?

3. Kak u3MeHHTCS TOMEHHAs CTPYKTypa IpHU Iepexoje OT MacCHBHOTO oOpaslia K TOHKOH IUIEHKE M3
TOTO K€ Marepuaa?

4. OxapakTepusyiTe TeOMETPUI0 MHOTOCIOMHON CTPYKTYPHI JIJISl MArHUTO3AIHCH.
5. Kak skcriepuMeHTanbHO ONPEAeIUTh KOIPIUTHBHYO CHITY?

6. KomnexTuBHBIC BO30YKICHUS, CTUHOBBIE BOJIHBL.

7. DKcTIepUMEHTaIbHbIC METOBI HAOMIONCHNUS MATHUTHON JOMEHHOU CTPYKTYPHI.
8. MeTonbl co3/laHust OJHOPOHBIX M TPAIUEHTHBIX MAarHUTHBIX TOJIEH.

9. [lapamarHeTH3M SIIEKTPOHOB MMPOBOANMOCTH.

10. CBsi3b TOMEHHOM CTPYKTYPHI ¢ pazMepami, (popmoii kpuctamia, nedexramu.
11. CnuHOBOE CTEKIIO.

[Tpumepsl OuIETOB:

burer 1.

1. 3KCHepI/IMGHTaHBHBIG METOAbI HU3MCPCHUA MAarHMTHBIX XapaKTCPUCTUK MaTcpuaIOB:
HaMaroHn4€HHOCTH HACBIICHUA, IPOHULIACMOCTH, KOSPIUTHUBHOCTH.

2. YcTpoicTBa MarHeTO3aI CH.

buner 2.
1. IToBeneHNE MarHUTHBIX KPUCTAIUIOB B IEPEMEHHBIX MATHUTHBIX MOJISX.
2. CnupanpHasi MAarHUTHAsA CTPYKTypa

Kpurepun onennBanus

Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTYJIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.



Onenka "ortnuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMsS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 0anmoB) BBICTABISIETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasna, HO P 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoBnerBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

Ornenka "HeyJOBIETBOpUTENBHO" (2 Oaia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIICH
YacTH OCHOBHOTO COJIEpPKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpoBOAATCS B YCTHOH ¢Qopme mo Owneram. B kaxkmom Owmiiere mpencraBiIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmpoBenennn 3auéra u sk3aMeHa oOydaromieMmycs npepoctasisercs 30
MHUHYT Ha TOAroToBKY. Ompoc oOydaromerocsi He JOJDKEH NPEBBINIaTh OJHOTO aCTPOHOMHYECKOTO
Jaca.



