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AHHOTANMA
Kypc oxBarbiBaeT MarHUTHBIC SIBICHHS, CHEMU(UKA KOTOPBIX TMPOSBISETCS B HU3KOPA3MEPHBIX U
HaHOPa3MEpHBIX CHCTeMaX (TOHKWE IJICHKH, IIPOBOJIOKH, Majble YacTHUIlbl). AKIIEHTUPYIOTCS Ba)KHBIE I
BBICOKOTEXHOJIOTUYHBIX TMPUIOKEHU MarHuTHbIE 3(DQEeKTh, B TOM YHWCIEe HAayYHbIE OCHOBBI YCTPOWCTB
CHUHTPOHUKH U KPHODIIEKTPOHUKH.

CryneHTaM npeiaraloTcs 3aJadu Mo KaxIoMy paszeny Kypca. B 3amauax ¢purypupyror peanpHble aMopgHbIe
U KPHUCTAJNIMYECKHUE MArHUTHBIE Marepuajbl, XapaKTEPUCTHUKH KOTOPBIX 3aBUCAT OT pa3MepoB U (HOpMEI
oObekTa. Jlng TakMX MarepualoB IpelylaracTcs IPOBECTH aHAIN3 JKCICPUMEHTANBHBIX 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

- O3HAKOMJIGHHE C COBPEMEHHBIM COCTOSHHEM HCCIIEAOBAaHUN M pa3pabOTOK B 00JIACTH MarHUTHBIX
SIBIIGHUH, MaTepHaJIoB U YCTPOWCTB Ha X OCHOBE.

33]13‘[1/[ JAUCHUIIINHBI

- MO3HAKOMHTH CTYJICHTOB C OCHOBHBIMH HJICSIMH M TEXHUYECCKHMMH PCUICHUSIMU B DTOH 001acTH, C
MOCTAHOBKOM 3aJad W HCCIICNOBATEIbCKMMHU TMOAXOAaMH K WX permeHusM. [Ipeamonaraercs, 4To
MPOCIYIIAB 3TOT KYpPC, CTYACHTHI CMOT'YT YHTaTh M MOHUMATh TEKYIIYH) HAYYHYIO MEPUOTUKY 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 npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,

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

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

YK-1.2  OcymiecTBisieT TIOHCK BapHaHTOB
MOCTAaBICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peLeHust
OCHOBE

VYK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, NUCbMEHHOIO II€PEBOAa M PEAAKTUPOBAHUS

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE

KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMHUYECKOTO U MPO(EeCCHOHATLHOTO
B3aNMOJCHCTBUS

pa3IMYHBIX aKaJIeMHUYECKUX TEKCToB (pedepartoB, scce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJIeMU4YeCcKoOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOTO  pa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATEILHOCTH, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaraMu




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

OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKd ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH 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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO 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 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl




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

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
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 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

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

(MonenupoBaHKe) C HCIOIb30BAaHMEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
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:

- MaTreMaTHU4YECKUM U MOHSITHWHBIM afraparoMm u METOAaMU PICCJ'IEIIOB&HPIIZ, COCTaBJIAIOIIMMU

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 OCHOBHBIE ~ TPWIOKEHUS]  HU3KO- | 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 TapaMarfHeTusM, QeppomarHeTu3M. MHKpPOJOMEHBI, THUCTEPE3UC, HX
pasMepHbIe 3aBUCUMOCTH. KO3pIMTHBHBIC CHIIBI, pPOJIb JePEeKTOB. MarHuTHas BS3KOCTh, POJIb
nedextoB. [loBeeHMe MarHUTHBIX KPHCTAUIOB M IUICHOK B TIEpeMEHHOM mone. JlmHamuka
JIOMEHHBIX CcTeHOK. OrmpezneneHne JTOMEHHON CTPYKTypbl. MarHuTo-cuiaoBas MHUKPOCKOITHS.
Marseroontudeckue MeTobl. MarHuTHbIE pelaKkCalyH.

2. MarHeTusM B HaHOpPa3MEPHBIX CUCTEMAX.

XapakTepHble JIMHEHHBIC Pa3Mephl sl IPOSBIEHUS pa3MepHbIX 3((pexToB. TOHKHE U YIbTpaTOHKUE
wieHkn. Kpucramimueckue n amopgHbIe MJICHKH, CIUHOBBIE CTEKiIa. MHOTOCIIONHbIE MJICHOYHBIC
CTPYKTYypbl. MarHuTHble IpPOBOJOKM M HIVIBI, Majbleé YacTUIbl W3 MAarHUTHBIX MarepuajoB —
TEXHOJIOTUY M3TOTOBJICHHS, UMMOOMIU3ALMS Ha TIOAJIOKKAX.

3. OcHOBHEIC MPUITOXKCHUA HU3KO- U HAHOPA3MCPHBIX CUCTCM.

JIByMepHBIE MAarHWTHBIE Te€TEePOCTPYKTYpbl. OIHOMEpHBIE TIeTEPOCTPYKTYPHL. YHOPSAOUCHHBIE
aHcaMOJIM MarHWTHBIX HAHOYACTHULl. MarHuTHble KepaMHMKH. [IpuiokeHHs B KPHOIIEKTPOHUKE:
MIPWIOKEHUST MarHUTO-MSTKHX MaTepHalioB; YCTPONCTBA HA OCHOBE MArHUTO-KECTKUX MATEPHAIIOB.
YerpoiicTBa MarHUTO3aUCH.

4. CriuH-opOUTANbHBIE B3aUMOJICHCTBHS.

MUKpOCKOTIMYECKHE WM  BHYTPCHHHE CHHMH-OpOWTAJbHBIC  B3aMMOACHCTBUS B  aromax.
Makpockonn4eckne CIUH-OpOUTANbHBIE B3aUMOJACHCTBUS, B3ammopeicTBue PamOpl. CrimHOBBIM
sbdext Xomna. CrnmuoBbili 3ddexr Ilenbrhe. Marnuto-anekrpudeckue 3¢pdexTsl. CHUHOBBIC
KOH/ICHCATOPEI.

5. CriuHOBBIE pelaKkCaliH.

MexaHHu3MBbI CITUHOBOM pelaKcaIum. MexaHu3m Hpsikonosa-Ilepes. 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, W3ydarouuil TUCIUIUINHY, JOJKEH, C OAHOW CTOPOHBI, OBIAJETh OOIIMM MOHITHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS W TOHATHA,
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 MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3yd4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUH W3Y4YEHHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH 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

dusrex-KiIacTep akaJIeMUUeCKOi U HayqHOH Kapbepbl (KBaHTOBbIE HAHOCTPYKTYPHI,
MaTepHabl U YCTpOicTBa)

Kypc: 1
KBaJIMpUKALUS: MarucTp

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

Pa3zpadoTunk: N.B. boOkoBa, kaHx. (pu3.-mMaT. 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymiecTBisieT TIOHCK 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

YK-4.1 CniocobeH Bectd 0OMEH jenoBoi nHpopmanueid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpPeBOfla W PEAAKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pa3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOJHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccCHOHANBHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESTENbHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTH, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€

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

pe3yabTaramMu
OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKNUX HayK

OIIK-1.2 Cmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHOU e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT 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 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
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 COIIMAJIbHEIE, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIYYECHUIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
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 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

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

(MonenupoBaHUe) C HCIOIb30BAaHHEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC HU3YUCHUSA AUCHHUILIUHBI «MarauTtHble SBIICHHS Ha Makpo-, MHUKpPO- 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:

- MAaTEeMaTHYCCKHMM H IOHITUNHBIM afraparoMm M MCETOHdaMUu HCCHGILOB&HHﬁ, COCTaBJIAOIIINMH

coJiepKaHue TUCIUTITUHBL.




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

1. IInoTHOYNIaKOBaHHAs! peIIeTKa COCTOUT U3 aTOMOB ¢ paanycoM 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 cooTHomeHre Mex1y OOMEHHbIMU KOHCTaHTaMu A u J? Uemy paBHbl A 1 J a5 KyOuueckoii
rpaHeleHTPUPOBaHHOM pemeTku npu napamerpax Tc =860 K, a0 =0.36 am, S=1?

4. BeiBecTr BBIpKEHHE ISl KOIPIUTUBHOW CHIIBI CPepUUCCKOM YACTHIIBI C dHEPrHEeH aHU30TPOIHH
Ea=K1(sin(f1))"2+K2(sin(fi))"4, 4K2>K1>0.

5. JlBa LIMIMHIPUYECKUX MAarHuTa W3rOTOBJIEHBl M3 OAHOTO U TOTO K€ MaTrepuayla, UX BbBICOTHI U
JTUaMETpPBl CBsi3aHbl cooTHomeHusMu h=5*10"2 D wu h=5*107(-2)D. Ilome B meHTpe MEpBOTO
umnuaapa 1073 I'c. KakoBo nose B IeHTpe U Ha Kparo BTOPOTO HUIUHApa?

6. KakoBbl m3menenuss gactor OIIP u SIMP mpu mepxoge ot cdepudeckoro obpasna K TOHKOH
IUTACTUHE U3 TOTO )K€ Marepuaia?

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

ITepeueHb KOHTPOIBHBIX BOIPOCOB:
1. B uem cocrosat ocobenHoctu criaBos [ eiicnepa?
2. B 9em cocTosiT 0COOEHHOCTH MYIBTU(HEPPOUKOB?

3. Kak u3MeHHUTCs JOMEHHasi CTPYKTypa IpH Mepexoie OT MACCHBHOTO 00paslia K TOHKOH IUIEHKE W3
TOTO K€ Marepuaa?

4. OxapakTepu3yHTe reOMETPUIO0 MHOTOCIOMHON CTPYKTYPBI AJIsi MArHUTO3AIHCH.
5. Kak skcriepiMeHTaIbHO OMPENesuTh KOSPUUTHBHYIO CHITy?

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.

1. 3KCH6pHM6HTaJ'IBHBI€ METOAbBI HU3MCPCHUA MAarauMTHBIX XapPaKTCPUCTUK MaTcpuaJioB:
HaMaroHn4€HHOCTH HACBIICHUA, IPOHULIACMOCTH, KOSPIUTHUBHOCTH.

2. YcTpoicTBa MarHeTO3aI CH.

buner 2.

1. IloBeneHne MarHUTHBIX KPUCTAJUIOB B IEPEMEHHBIX MArHUTHBIX IIOJISIX.

2. CnupanpHasi MAarHUTHAsA CTPYKTypa

buner 3.

1. CBs13p IOMEHHOM CTPYKTYpBI € pazmepamH, popMoii Kpuctasmia, JeGeKraMu.
2. CIMHOBOE CTEKJIO.

buner 4.

1. Meroas! co3naHust OMHOPOAHBIX ¥ IPAJUEHTHBIX MarHUTHBIX IOJIEH.

2. IlapamMarseTusM 31€KTPOHOB IIPOBOAUMOCTH.

buner 5.

1. KonnektuBHbBIE BO30YKIEHHS, CTUHOBBIC BOJHBIL.

2. DKCTIepUMEHTAIbHbBIE METOAbI HAOMIOAEHHUSI MAaTHUTHON IOMEHHOM CTPYKTYPBHI.

Kpurepun onennBanus

Onenka "ommunao" (10 Gaiios) BBICTABIISIETCSI  CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHWS YYEeOHOW WPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHCTeMaTH3HPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.



Onenka "ortnmuuno" (8 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6anioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 06auioB) BBICTABISIETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHITH IOJyYeHHbIC 3HAHMS Ha IpPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISIETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3liesibl y4eOHOW MporpamMmbl, HEOOXOOUMBIE AJISl AajbHEHIero ooyueHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oaiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKK B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH TMpOBOAATCS B YyCTHOM ¢opMe mno Omieram. B kaxaom OwiieTe IpeicTaBIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromeMmycs npenocrasisercs 30
MHUHYT Ha ToarotoBky. Ompoc oOydaromierocss He JOJDKEH IPEBBINIATh OJHOTO acTPOHOMHYECKOTO
Jaca.



