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CaMOCTOSITeTFHO YCTaHABINBAEMBII 00pa30BaTEILHBIN CTAaHIapT BEICIIET0 00pa3oBaHMs - MarucTparypa PenepaiapHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHre BhIcIero oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENBCKUI
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1. HEJIX OCBOEHUA

1.1 | zeranpHOE ¥ YriIyOIeHHOE N3yYeHHE OCHOBHBIX IIOHATHH M MPUHIUIIOB (PU3UKN MarHUTHBIX SIBJICHUI; COCTaBICHHE
IIpeCTaBIeHHs 00 001acTAX MPUMEHEHNs U MIPUHIKNAX (yHKIIMOHUPOBAHUS MAaTHUTHBIX MaTE€pHAJIOB, OCBEILCHUE
aKTyaJIbHBIX BOIIPOCOB B 00JIACTH UCCIIE0BAHNS MAarHUTHBIX CBOHCTB HU3KOPa3MEPHBIX U HAHOCTPYKTYPHBIX MaTepHaIOB,
03HAKOMJICHHE C IEPCIICKTUBHBIMH HANIPABJICHUAMH HCCIEAOBAHINA MarHATHBIX (PyHKIMOHATIBHBIX MaTEepHaJIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Brnox OIT: b1.B.1B.03

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |[Maremarudeckoe U KOMIBIOTEPHOE MOJAEIUPOBAHUE MATEPUAIIOB U IIPOLIECCOB

2.1.2  |Merononorus u NpakTHKa ONPENENIeHUs Pa3MEPHBIX XapaKTEPUCTHK MAaTEPUAIIOB

2.1.3 |IIpakTuka nepeBoja U pelaKTHPOBAHUS

2.1.4 |IIpou3BOACTBEHHAs IPAKTHKA

2.1.5 | TexHOMOrMM MOTYYECHHS] MATEPUATIOB

2.1.6 | ®a3zoBble peBpalleHus NPy MOTYyUYSHHH METAIJIOB U COSTUHEHHH

2.1.7 | ®U3UKO-XUMUS SBOJIOLUHU TBEPAOTO BEIIECTBA

2.1.8 | DHepro- u pecypcocOeperaromniie TeXHOJIOTHH B IIPOM3BOACTBE U UCIIOIB30BaHHN MaTCPHAIIOB

2.1.9 | KommbroTepHble 1 HH(POPMAIIMOHHBIC TEXHOJIIOTHU B HAyKe U MPOM3BOACTBE

2.1.10 | Meroap! HccnenOBaHUS XapaKTEPUCTUK U CBOWCTB MaTEpUAIIOB

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaecTByIoOmIee:

2.2.1 |IloarotoBka K MpoLEAype 3aIUTHI U 3alUTa BHITYCKHON KBaTH(PUKaIMOHHON pabOTHI

2.2.2  |IIpegnumnioMHasi MpaKTHKa

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

IIK-5: Cnioco6eH opMupoBaTH COBMECTHO € TEXHOJIONOM M KOHCTPYKTOPOM NPeIJI0KeHHs 0 M3MEHEeHUI0
TeXHOJIOTHYECKOT0 pPerjiaMeHTa MmoJiydeHusi HAHOMeTAJJIOB, CIJIABOB M KOMIIO3UTOB HA UX OCHOBE C YIy4IlIeHHbIMH
CBOIICTBAMU B COOTBETCTBHH C TPEGOBAHUSIMU MOTPEOUTENSI, 2 TAKIKE PeaTH30BLIBATH MOJTyYeHHE H HCCIIEOBAHNE CBOICTB
NPOOHBIX MAPTHIi 00pa310B

3HaTh:

ITK-5-32 Mojenu, OnuChIBAOIINE B3aUMOCBS3b (DH3MIECKHUX, XUMUIECKUX B MEXAaHUYECKUX CBOWCTB MaTEpHAIIOB (HAIIPUMED,
MOJIENT KPUCTAIUTOPHU3UKH: MOJICITN TThe303JIeKTpruIeckoro agdekra, addekra IlenbThe, anekTpoonTrudeckoro 3¢ dekra,
MarHUTOTEPMHUYECKOT0 3¢ peKTa, MAarHUTOMEXaHHIECKOTo AP dekTa)

IIK-3: Cnioco6eH caMoCTOSITEIbHO UCOJIB30BATH COBPEMEHHbIE NPEICTABIEHUS HAYK 0 MaTepuajax MpH aHaJIn3e BJIAUSTHUS
MHMKPO- H HAHO- MaclITa0a Ha PU3UKO-XUMHYECKHe, MeXaHUYecKHe, pu3nyecKkue, MOBEPXHOCTHBIE U PyrHe CBOHCTBA
MAaTepPHAJIOB, 2 TAK/Ke B3aHMO/IEiiCTBHS MATEPHAJIOB € OKPY;KAIOLIEl cpenoii, 3JIeKTPOMATHUTHBIM H3JIy4eHHEeM H MOTOKAMH

3HaTh:

[IK-3-31 CymecTByomue 1 MepCHeKTUBHBIE METOABI IPOTHO3HUPOBAHUS TEXHOIOTHUECKUX CBOMCTBA MaTepUAIOB U BEIECTB;
COBpPEMEHHBIE IIPEJCTABICHUS O B3aUMOACHCTBUY MaTEPUAJIOB C OKPY3KaIOIIEH CPEIOH, IOJIIMHU, SHEPT€THYECKUMHU YaCTHLIAMH U
U3ITy4eHUEM

MK-5: Cnioco6eH popMHpPOBATH COBMECTHO € TEXHOJIOTOM M KOHCTPYKTOPOM NPEIJIOKEHHs 110 H3MEHEHUI0
TeXHOJIOTHYECKOT0 PerjiaMeHTa MmoJydeHUus HAHOMeTAJJIOB, CIJIABOB H KOMIIO3UTOB HA UX OCHOBE C YIy4IlIeHHbIMH
CBOHCTBAMH B COOTBETCTBUM C TPEOOBAHUSIMHM MOTPeOUTENs, a TAKIKE PeaJTu30BbIBATDH MOJIydYeHUEe U HCC/Ie0BAHNe CBOHCTB
NMPOOHBIX MAPTHIA 00pa3I0B

3HaTh:

[1K-5-31 Monenn, XxapakTepu3yoIie CBA3b MEX Iy 3KCIUTyaTallHOHHBIMU, TEXHOJMIOTHIECKUMH H HHKCHEPHBIMU CBOMCTBAMU U
napaMeTpaMu cOCTaBa M CTPYKTYpPbI MaTepuana

OIIK-4: CnocoGeH HAXO0AUTH U NepepadaTbIBATL HHGPOPMALUI0, TPEOYeMYIO ISl IPUHATHS pellleHnii B HAayYHbIX
HCCIeI0BAHNSIX U B MPAKTHYECKOIl TEXHUYECKOH 1esITeJIbHOCTH, OCYIIECTBJISATh MOACTHPOBAHNE, AHAIN3 H IKCIIEPUMEHThI
B LeJISIX MPOBedeHUs A1eTaTbHOI0 UCCIeI0BAHUS IS pellleHUsi 3a1a4 B MpogeccuoHAIbHON 00J1acTH

3HaTh:

OIIK-4-31 3HaTh OCHOBHBIC MPaBHJIa MOKCKA U 0TOOpa MHGOPMAIIMH, METOIBI HCITOJIL30BAHUS HH(MOPMAITHH 151 TIOATOTOBKH U
MIPUHATHS PEIICHUH B HAYYHBIX UCCIISTOBAHUSIX U B IPAKTUICCKON TEXHUUECKON JIEATETHHOCTH

OIIK-2: CnocodeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, IPOCKTHYIO U CJIYKEOHYIO JOKYMEHTALMIO, 0POPMIATH HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOeKTHPOBATHL U pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI U
CHCTeMBbI, COOTBETCTBYIOIIHE HANPABJIEHHIO MOATOTOBKH




3HaTh:

OIIK-2-31 3HaTbh OCHOBBI TEXHHUYECKOTO MIPOEKTUPOBAHUS IS PELICHHS 3a1a4, OTHOCAIINXCS K IPO(PECCHOHANBHOI NeATeTbHOCTH,
TpeOOBaHUsI CTAaHIAPTOB HA COCTABJICHUE O(OPMIICHHE HAyYHOTEXHUUECKUX OTYETOB, 0030pOB, IyONMKaILNid, pelleH3Hi

K-6: YI'JIyﬁ.]'IeHHO 3HA€T OCHOBHBbIC TUIIbI HEOPTAHUIECCKUX U OPTAHUYECKUX MATCPUAJIOB PA3JIMYHOI0 HAa3HAYCHUS, B TOM
YUCJI¢ HAHOMATEPHAJIOB, BJIaJl€¢€T HABBIKAMHA CAMOCTOATEC/IBHOI'0 Bblﬁopa MaTEPHAJIOB VIS 3a1aAHHBIX yCJIOBl/lﬁ
IKCIIyaTalluM € y4€eTOM Tpeﬁonafmﬁ HaAACKHOCTH U TO0JITOBCYHOCTH, JKOHOMHUYHOCTH U 3KOJIOIHYE€CKUX MoCJaeACTBHIA MX
MNPUMEHEHUSA

3HaTb:

TIK-6-31 OcHOBHBIE THIIBI HEOPTaHMUYECKUX U OPraHUYECKUX MATEPUAJIOB pa3IMYHOIO Ha3HAUYEHUs, B TOM YUCIIe HAHOMATEPHAJIOB

IIK-5: Cnocoben ¢popMHPOBaTL COBMECTHO € TEXHOJI0I'OM M KOHCTPYKTOPOM IPeIJI0KCHHS 110 M3MEHECHHIO
TEXHOJIOTHYECKOr0 persiaMeHTa MoJiy4eHusi HAHOMeTAJIJIOB, CIVIABOB M KOMIIO3MTOB HA UX OCHOBE C YJIy4IIeHHbIMH
CBOICTBAMH B COOTBETCTBHH ¢ TPeOGOBAHUSIMH NMOTPEOHTEs], 2 TAKIKE PeaIM30BbIBATDH MOJIy4eHHE H HCCIeI0BAHNE CBOICTB
NPOOHBIX NAPTHI1 00pa3LOB

Ymern:

[TK-5-Y1 AnanuzupoBathb pe3yibTaThl HCCIEAOBAHNIN: YCTaHABINBATh 3aKOHOMEPHOCTH CBSI3€H MapaMeTpoB CTPYKTYPBI
MaTepHajoB U MapaMeTPOB BHEITHUX YCIOBHUH, MOJCTHPYIONINX YCIOBUS SKCIUTyaTalliy, U OIICHUBATh BO3MOXHOCTh MIEpeHOCa
MOJICIBHBIX PE3yIbTATOB HA MOBEACHHUE MAaTEPUAIIa B PEAIbHBIX YCIOBHUSIX IKCILTyaTallUH

IK-6: Yr.nyﬁ.ne}mo 3HAa€T OCHOBHLIC TUIIbI HEOPTAHUYCCKUX U OPTAaHUYECKUX MATCPUAJIOB PA3/IMYHOI0 Ha3HAYCHUS, B TOM
YHUCJI€ HAHOMATEPHUAJI0B, BJIa/1€€T HABbIKAMU CaAMOCTOATE/ILHOI'0 Bblﬁopa MaTepuajioB Vi 3a1aHHbIX yc.]'[OBl/lﬁ
IKCIUTyaTallu| ¢ Y4€TOM TPEGOBaHI/lﬁ HACKHOCTH M 10JIIOBCYHOCTH, SKOHOMHYHOCTH M 3KOJOIMICCKUX MOCJeACTBUH UX
MNPpUMEHEHUS

Ymerb:

ITK-6-Y1 CaMocTosATEeNbHO BEIONPATh MaTEepUAIIBI JUTS 3aIaHHBIX YCIOBHH 3KCILUTyaTalluy ¢ YIeTOM TpeOOBaHHUH HaIeKHOCTH U
JIOJITOBEYHOCTH, 3KOHOMUYHOCTHU U HKOJOTMUECKHUX MOCIEACTBUM UX IPUMEHEHUS

OIIK-2: CnocodeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYI0, IPOCKTHYIO H CJIYKEOHYI0 JOKYMEHTALMIO, 0POPMIATH HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PeLleH3UH, IPOEeKTHPOBATHL U pa3padaThIBaTh NPOAYKIMIO, TPOLECCHI U
CHCTeMBI, COOTBETCTBYIOIIHE HANPABJIEHHIO MOATOTOBKH

YMmerb:

OIIK-2-Y1 YMets pa3pabaTeiBaTh U 0OPMIISTh HAYYHO-TEXHHUECKYIO U IPOEKTHYIO JOKYMEHTAIIHIO, COCTaBIISATh CIIYXKEOHYIO
JIOKYMEHTAINI0, 00305, IyOIMKAINH, PELIEH3HH, BBIIOIHATE TPEOOBAHNS HOPMOKOHTPOJIS PH 0(hOPMIICHUH HAYYHO-
TEXHHYECKUX OTYETOB

IIK-3: Cnioco6eH caMoCTOSITEILHO UCMOJIB30BATH COBPEMEHHBIE MPEICTABIEHUS] HAYK 0 MaTepuajax NpH aHAJIN3e BIUSTHUS
MHKPO- H HAHO- MaclITa0a Ha (PU3NKO-XUMHYECKHe, MeXaHHYeCKHUe, (pu3nyecKue, NOBEPXHOCTHBIE U APyrHe CBOMCTBA
MAaTepHAaJIoB, a TAKKe B3aUMO/IeiiCTBHSI MAaTepUAJIOB ¢ OKPY:Kalolel cpefoii, 3J1eKTPOMATHUTHBIM H3JIydeHHeM U MOTOKAMH

Ymernb:

TIK-3-V1 OueHuBath U NPOrHO3UPOBATh TEXHOJIOIMYECKUE U IKCILTyaTallMOHHbIE CBOMCTBA MAaTEPHAIIOB U BELIECTB B 3aBUCUMOCTH
OT UX MHUKPO- U HAHOCTPYKTYPBbI; HCIIOJIb30BATh HA IIPAKTUKE COBPEMEHHBIE
IpeCTaBIeHNs O B3aUMOJEHCTBUU MaTEPUAIIOB C OKpY XKatollel cpeoi, MoIsIMHU, SHEPTETHUECKUMH YaCTUI[AMU U U3ITyYeHHEM

OIIK-4: CniocoGeH HAXOAUTH U NepepadaTbIBATHL HHGPOPMALUI0, TPeOYeMYIO ISl IPUMHATHS pelleHuii B HayYHbIX
HCCIeI0BAHNSIX H B MPAKTHYECKOIT TEXHUYECKOH 1esITeJIbHOCTH, OCYIIECTBJISATh MOACTHPOBAHNE, AHAIN3 U IKCIIEPUMEHThI
B IleJISIX POBedeHHs 1eTAILHOI0 UCCIeTOBAHMSA JUISl PellieHus 32/1a4 B MPo(ecCHOHATBHOI 00/1acTH

Ymern:

OIIK-4-Y1 YMeTh NpUMeHATH TpaBuiia MpeoOpa3oBaHus HHGOpMAIMU HEOOXOAUMBIC IS ©€ XpaHeHHUS

OIIK-2: CnocodeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYI0, IPOCKTHYIO H CJIYKEOHYI0 JOKYMEHTALMIO, 0POPMIATH HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PelleH3UH, IPOEeKTHPOBATHL U pa3padaThIBaTh NPOAYKIMIO, POLECCHI U
CHCTeMBI, COOTBETCTBYIOIIHNE HANPABJIEHHIO MOATOTOBKH

Baagern:

OIIK-2-B1 Bnaners npuBeicHHEM B COOTBETCTBUE TPEOOBAHHSIM U HOpMaM CTaHIapTOB Pa3paOdO0TaHHYIO JOKYMEHTAIHIO,
(dhopmupoBaHreM 1 0hopMIIEHHEM OTYETOB, ¢ cobmoaeHreM TpeboBanuii TOCT

K-6: YI'JIyﬁ.]'IeHHO 3HA€T OCHOBHBbIC TUIIbI HEOPTAHUYECCKUX U OPTAHUYECKUX MATCPUAJIOB PA3JIMYHOI0 HAa3HAYCHUS, B TOM
YUCJI¢ HAHOMATEPHUAJIOB, BJIaJl€¢eT HABBIKAMHA CAMOCTOATEC/IBHOI'0 BblﬁOpa MaTEPHUAJIOB VIS 3aIaAHHBIX yCJIOBl/lﬁ
IKCILIyaTalluM € y4€eTOM Tpeﬁonafmﬁ HaACKHOCTH U JO0JITOBCYHOCTH, JKOHOMHUYHOCTH H 3KOJIOIHYE€CKUX MmoCJaeACTBHIA MX
MNPUMEHEHUS

Baanernb:

TTIK-6-B1 AHanu3om BIUSHHS BRIOOpa MaTepralia Ha TEXHOJIOTHIO MPOU3BOICTBEHHOTO MPOIIecca U Ka4eCTBO TPOTyKITHN

OIIK-4: Cnoco0eH HaX0AUTh U NepepadaThIBaTh HH(POPMALUIO, TPeOyeMyI0 ISl IPUHATHUS PellleHnii B Hay4HbIX
HCCJIeIOBAHNAX M B NPAKTHYECKO TeXHUYECKOi AesiTeIbHOCTH, OCYILECTBJISTH MOJAETHPOBAHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBEICHNs AeTAILHOIO HCCJIeI0BAHNSA ISl PellieHUs 32/1a4 B NPO(ecCHOHANBLHOI 001acTH




Baanernb:

OIIK-4-B1 Bnaners npueMaMu YMCTBEHHOU AEATENBHOCTH, CBSI3aHHBIMH C aHAIM30M, CHHTE€30M, CpaBHEHUEM, Kiaccu(UKaIeH,
CTPYKTYPHUPOBAHHEM H CHCTEMaTH3alMeil nHpopManuu

ITK-3: Cioco6eH caMOCTOSITEILHO HCMOJIb30BATH COBPEMEHHBIE NMPEICTABICHAS HAYK 0 MaTepHAaJaX MPH aHAJIN3€ BIUSTHUS
MHKPO- H HAHO- MacIITa0a Ha PU3HKO-XUMUYECKHE, MeXaHNYeCKHe, (pu3nmuecKkne, MOBEPXHOCTHBIE H APYrHe CBOICTBA
MaTEpPHAJIOB, a TAKKe B3aNMO/IelCTBUSI MATEPHAJIOB C OKPY:KAIOLIEll Cpeloi, 3JIeKTPOMATHUTHBIM U3JIydeHHEeM H MOTOKAMU

Baagers:

ITK-3-B1 OcHOBaMH MOJETHPOBAHUS CBOWCTB MaTEpHaIOB B 3aBUCHMOCTH OT X MHKPO- U HAHOCTPYKTYPBI; HABBIKAMH pa3pabOTKU
HOBBIX MAaTE€PUAJIOB C 3aJJAHHBIMU TEXHOJIOTUIECKUMH 1 (PYHKITUOHATLHBIMU CBOHCTBaMU

IIK-5: Cnioco6en popMHpoOBaTH COBMECTHO € TEXHOJIONOM M KOHCTPYKTOPOM NPEIJI0KEHHs 10 M3MEHEHUI0
TeXHOJIOTHYECKOT0 pPerjiaMeHTa MmoJiydeHusi HAHOMeTAJJIOB, CIJIABOB M KOMIIO3UTOB HA UX OCHOBE C YJIy4IlIeHHbIMH
CBOIICTBAMU B COOTBETCTBHH C TPEGOBAHUSIMU NMOTPEOUTENSI, 2 TAKKE PEATH30BLIBATH MOJTyYeHHE H HCCIIETOBAHNE CBOICTB
NPOOHBIX MAPTHIi 00pa310B

Baagern:

[IK-5-B1 Ananu3om BAUSHHS Ka4eCTBa CHIPhs U pab0TOCIIOCOOHOCTH 000py10BaHUS Ha TEXHOJIOTUIO TIPOU3BOACTBEHHOTO
nporiecca U Ka4ecTBO
TPOTYKIIUH

4. CTPYKTYPA U COJAEPKAHUE

KM Bbinosin
sieMble

padoTsl

Kon Yacos

3aHATUA

HaumenoBaHue pa3iejioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

dopmupyemble
HHIUKATOPHI
KOMIIeTeHIHii

JlutepaTypa
H 31
pecypcbl

ITpumeuanue

Paznen 1. OcHoBHBIC
noHATHA pusuku
MATHUTHBIX SIBJICHHUI

1.1 MarseTtusM. MarautHoe 3 3 I1K-3-31 JI1.1 J11.8

roJie. MarHUTHBI MOMEHT.
BekTopsl MarHuTHOM
WHAYKIHH,
HaMarHu4eHHOCTH,
HaTPSHKEHHOCTH MarHUTHOTO
1noJisi. MarHuTHBIN MOTOK.
MarHuTHBIH 3apsia.
MarHuTHbBIE CBOMCTBA
AJIEKTPOHHOM 000I0UKH
aToMa. DJIEKTPOH B
MarduTHoM mnoje. CruH-
opOHTAITEHOE
B3auMociicteue. /JIex/

JI1.15J12.1
22
JI2.3]13.1
Ol

1.2

Beruncnenne 3¢ hekTuBHOTO
MarHUTHIO MOMEHTa aToMa
xenesa. /Cp/

OIIK-4-B1

JI1.8 JI1.12

P1

1.3

Junamaruerusm.
Juamaraerusm atoMoB. [ua-
MarHeTH3M COEAMHEHUH.
Jmamaruetusm me-TasuioB.
Jwnamaruerusm Jlanaay.
Jlmamarne-Tu3m
CBEPXIPOBOIHUKOB.
JlnamaraeTnsm

wia3mel. /Jlex/

IK-3-31

JI1.11 JI1.15
€]

1.4

Brruncnenue MonspHoit
JMaMarHATHOMN
BOCTIPUHMYHBOCTH
aToMapHoro Bojxopona. /Cp/

OIIK-4-Y1

JI1.8 JI1.12

P2

1.5

OrmeHka paguyca Hapy>KHOI
3IIEKTPOHHOH 0O0IOUKH
aToMa XJIopa 10 3HAYCHUSM
JIMaMarHUTHOM
BOCTIPUMMYHUBOCTH. /Cp/

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1

JI1.8 JI1.12

P3




1.6 ITapamarueTusm. [K-3-31 JI1.11 JI1.15
[TapamarneTru3m JlanxeBeHa. 21
ITapamarunerusm bpusuttosna.

INapamarnerusm Iaynu.
[Tapamarnetusm Ban ®dnexa.
S nepHbit

napamaraeTusM. /JIex/

1.7 Pacuer 3Hauenus OIIK-2-Y1 JIT.8 JI1.12 P4
HaMarHMYeHHOCTH OIIK-4-31
HACBIIEHUS UeaIbHOIO OIIK-4-V1
nmapamMarHuTHOTo rasa. /Cp/

Paznea 2. OcHOBHBIE BH/IbI
MArHUTHOTO
YIopsi104eHusl.
MarHuTHbIe
yHkuHOHAIBHBIE
MaTepuaJbl.

2.1 ®eppomarneruzm. JloMmeHHas TIK-3-31 J1.3
CcTpyKTYpa (ep-
pomMarueTukoB. Teopus
BHYTPHUMOJIEKYJISIPHOTO OISt
Beiicca. OOMeHHas sHeprusi.

MaruautHble CBOICTBa
(heppomarneTukos. /Jlex/

2.2 Omnpenenenue 00bEeMHON 1 OIIK-2-31 JI1.8 P7
MMOBEPXHOCTHOM MJIOTHOCTH OIIK-2-B1
"MarHuTHBIX 3apsoB" 1y OIIK-4-31
(heppoMarauTHOI
coepsr. /Cp/

2.3 AH(peppoMarHeTusM. TIK-3-31 JI1.11
CrHIepeoprueHTAIOH-HbIC
nepexonsl. /IIp/

2.4 ®eppumarnermsm. /IIp/ TIK-3-31 J1.11

JI1.12J13.1

2.5 Pacuer uncia MarueToHOB OIIK-2-V1 JI1.15 P5
Bopa Ha onHy Monekyy OIIK-2-B1
MAarHeTuTa U CPaBHUEHHUE CO OIIK-4-31
3HAaYEHUEM, TIOTy4YEHHBIM I10 OIIK-4-V1
teopun Heest. /Cp/ OIIK-4-B1

2.6 Ornpeienenne OTHOIIEHHS OIIK-2-V1 JIT.8 JI1.12 P6
(heppUMarHUTHON TOUKH OIIK-2-B1
Kropu k acumnroruyeckoit OIIK-4-31
touke Kropu B OIIK-4-V1
¢eppumarnernke. /Cp/ OIIK-4-B1

2.7 MarsauTHbIE CBOMCTBA TIK-3-31 TIK-5- | JI1.14 JI1.16
aMOpQHBIX U 31 IIK-5-32 JI1.18 JI1.19
HaHOKPHUCTAINTNYECKIX [TK-6-31
cruiaBoB. CNIMHOBBIE
crexia. /IIp/

2.8 SBnenue TIK-3-31 [IK-5- | JI1.8 JI1.11
MarHUTOKPUCTAJUTMYECKOM 31 [IK-6-31 JI1.15
anu3otponuu. duzndyeckas
pupoaa
MarHUTOKPUCTAIUIMYECKOU
aHn3oTponuu. KoHcTanTel
aam3oTponuu. /JIex/

2.9 OrnpenieneHne BHEIIHETO TIK-3-Y1 IIK-3 JI1.12 P8
MAarHUTHOTO I0JIS -B1 IIK-5-B1

TpeOyeMOro JUIsl HACBILICHUS
M30TPOITHOM KENe3HOM

ctepsr. /Cp/




2.10

Omnpenenenue
HAMarHHYCHHOCTH
HACBIIIEHUS ¥ ePBOT
KOHCTaHTbI aHU30TPOITHN
MaTepHaa o
9KCIIEPHUMEHTAIbHBIM
nmaaabM. /Cp/

MK-3-¥1 IIK-3
-B1 IIK-5-V1
[IK-5-B1 IIK-6
-V1 IIK-6-B1

J1.8

2.11

OCHOBHBIE BHJIbI SHEPTUU
MarHeTHKOB.
MarnurocraTiuueckas
sHeprus. CoOcTBEHHOE
pa3MarHUYMBaIoOIIee MMoJie
MarHeTHKOB.
PasmaramauBaronuii hakrop.
DHeprus B3auMOJEHCTBHS
(heppoMarHeTrka ¢ BHEIIHUM
nosnem /JIex/

TIK-3-31 IIK-5-
32

JI1.8 JI1.12
JI1.15

2.12

Pacyer TepMOANHAMUYIECKHX
apaMeTpOB MapaMarHUuTHOTO
BemecTBa. /Cp/

OIIK-2-Y1
OIIK-2-B1
OIIK-4-Y1
OIIK-4-B1 IIK-
5-32

J1.8

P9

2.13

[Ipoueccer
HepeMarHMYNBaHUs:
CMEILEHHUS TOMEHHBIX
TPaHUII, BPAIIlCHAS
pe3yabTUPYIOLIEH
HaMarHMYeHHOCTU U
napamnpoliecc.
MaranToMsrKiue MaTepHaIbl.
/JTex/

IK-3-31

JI1.8 JI1.15

2.14

Onpexenenue
MOBEPXHOCTHOH MJIOTHOCTH
sHepruu 180 rpagycHoit
JIoMeHHO# rpanunsl. /Cp/

OIIK-2-Y1
OIIK-2-B1
OIIK-4-B1 IIK-
3-B1

JI1.15

P10

2.15

MaramToxecTKue
Matepuaibl. DeppuThl.
CrutaBbl IS TTOCTOSTHHBIX
MarHuToB. BinsHue
TEXHOJIOTHYECKHX
BO3JICHCTBUM Ha

MUKPOCTPYKTYPY
crutaBoB. /Ilp/

[K-3-31 IIK-5-
32 TIK-5-B1
I1K-6-31

JI1.2 J11.4
JI1.9 JI1.16
JI1.17

P11

2.16

Omnpenenenue KO3PIUTUBHON
CHJIBI M OCTaTOYHOI
HaMarHUYEHHOCTH TOHKOM
wieHku. /Cp/

IK-3-¥1

JI1.12

P12

Pa3nen 3. MaruuTHbIe
CBOJICTBA HU3KOPa3MepPHBIX
M HAHOCTPYKTYPHBIX
MaTepuaJjoB.
CnuHTpOHNKA. MarHuTHbIE
PE30HAHCHI.

3.1

MarnutHbIe CBOICTBa
HaHO4YacTull. MeTo/bl
WCCIIEIOBAHUSI MAaTHUTHBIX
CBOMCTB HAHOYACTULI.
Temneparypa OIOKHPOBKH.
IIpenen oAHOOMEHHOCTH.
Bnusaue pazmepa
HAHOYACTHII HA HX
MarHuTHbIe cBoiicTBa. /IIp/

I1K-3-31 IIK-6-
31

JI1.11 J11.13
JI1.15J12.4
J2.5
Ol




32 OCHOBBI CHHHTPOHUKH. 3 OIIK-2-31 JI1.7 J11.10
CrnunoBas nrxekust. CruH- OIIK-4-31 IIK- 21
TOK. [ ITaHTCKUIT MarHUTHBIN 3-31 [IK-3-V1
uMmrieaanc. TyHHenbHOE T1K-5-31 TIK-5-
MarHUTOCOIIPOTHUBIICHHUE. 32
Dddekt ruranTcKoro
MarHeroconporusnerus. /I1p/
33 DeppOMarHUTHBIN pEe30HAHC. 3 TIK-3-31 J1.7
SnepHbIii MarHUTHBII 21
pe3oHanc. D ekt
Méccbayapa. /TIp/
34 Pacuer 3Hauenus BpemMeHu 3 TIK-3-Y1 IIK-3 JI1.12 P14
JKA3HU NIEPBOTO -B1 I1K-5-32
BO30YKICHHOTO COCTOSIHHUS ITK-5-Y1 TIK-6
snpa S7Fe. /Cp/ -31 [IK-6-VY1
35 Orpenenenue myupuHbI 3 OIIK-2-31 JI1.5 J11.6 P13
JIMHUU PE30HAHCHOIO OIIK-2-Y1
noryorexHus. /Cp/ OITK-4-31
OIIK-4-V1 IIK
-5-V1
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoutposabHble MeponpuaTHs (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe E[dioiefﬂeMHe B
KM O — JTIUKATOPBI OTIPOCHI JJIsl TIOATOTOBKH

KOMIIETEHIINI




KM1

DK3aMeH

TIK-5-Y 1;1IK-3-
31:TIK-3-V 1;1IK-3-
B1;ITK-6-31;TTK-6-
V1;0MK-4-B1;01TK
-4-Y1;0TTK-2-
V1;011K-4-31;0T1K-
2-31;011K-2-B1;[IK
-5-31;TTK-5-32;1TK-5
-BI;[IK-6-B1

1. OcHOBHBIE XapaKTEePHCTHKHU MarHeTHKOB. IleTisa rucrepesuca.

2. CnvHOBBIN U OpOUTANBHBII MATHUTHBIE 1 MEXaHUYECKHE MOMEHTBI
ANIEKTPOHOB B aToMe. CIIMHOBHII U OpOUTANBHEINA g-(aKTOPHI,
rUpOMarHuTHas anoManus cnusaa. Marueron bopa.

3. [ToaHbI MAarHUTHBII MOMEHT JJIEKTPOHHOH 06omouku. [IpuHIMn
[Taymu. IIpaBuna Xyu-ga. ®axrop Jlanze.

4. MarHuTHbIe MOMEHTBI IIPOTOHA U HEUTPOHA. AHOMAIINU SITIEPHOTO
MarHeTH3Ma 1 UX KauecTBeHHOe 00bACHeHHe. MarHUTHBIA MOMEHT
aTOMHOTO s7pa. ' mpoMarHUTHOE OTHOLIEHHE JUIs spa. S aepHblit
MAarHeToH.

5. luamarHetusm aroma. /luamarHuTHasi BOCIPUUMYNUBOCTb.

6. ITapamaraerusm aroma. [lapaMaruuTHast BOCHPUUMYHUBOCTD. 3aKOH
Kropu.

7. Teopus MonekyJsipHOro o Belicca.

8. 3onHas Teopus maraeruszma. Kputepuii peppomaruernsma.

9. ®eppomarneTuku. [IpsMoii 0OMeH.

10. MexaHW3MBI KOCBEHHOTO OOMEHHOTO B3aHMMOJICHCTBYSI.

11. SIBnenre MarHUTOKPUCTAIUINYECKOM aHu30Tponuu. dusnyeckas
IpUPOJa MATHUTOKPUCTAIITHUECKOH aHn30Tponuu. KOHCTaHTHI
aHU30TPOIIHU.

12. OcHOBHBIE TUIIBI MATHUTHOM aHn30Tponuu. dusndeckue NpUIUHSI,
00yCJIaBIMUBAOIINE UX CYIIECTBOBAHHE.

13. Maruuntocrarudeckas sHeprusi. CoOCTBEHHOE pa3MarHUYHBaloIee
TI0JIe MarHeTHKOB. Pa3MaranauBaronmit pakrop.

14. DHeprust B3auMoACHCTBHA (heppOMarHeTHKa ¢ BHEITHUM ITOJIEM.
15. Teopus ¢peppumarnernsma Heesst. MarHuTHBIE TOAPEIIETKH.
OCHOBHBIE TUIIBI TEMIEPATYPHBIX 3aBUCUMOCTEN HAMArHUYEHHOCTH
(eppumaraeTnkoB. Touka KOMITEHCAINN.

16. Teopus anTHdeppoMaraeTu3Ma B NpUOIMKEHUN MOJICKYJIIPHOTO
nosist. [lonarue acumnroruueckoit Touku Kropu. 3akon Kropu- Belicca
JUTS aHTH(EPPOMAarHETHKOB.

17. IIpouecchl NepeMarHMYMBAHUS MATHETUKOB: CMEILEHHS JOMEHHBIX
TpaHHUI], BpallleH!s pe3yNbTHPYIOIeH HaMarHUMYeHHOCTU U
naparnporiecc.

18. MexaHu3MbI OPMUPOBAHUS BEICOKOIPIIUTHBHOTO COCTOSHHUS.

19. MarauTHO-TBep bl MaTepHAIIBl UX CBOMCTBA M 00IACTH
HNPUMEHEHUS.

20. MarHuTHO-MSATKHE MaTepHabl HX CBOICTBA U 00IaCTH
IIPUMEHEHUS.

21. AmMop¢Hble MarHeTHKH. CITIUHOBBIE CTEKJIA.

22. HaHopa3MepHbIE MarHETUKH. MarHuTHbIe CBOICTBA
HaHOMAaTepUaloB.

23. OcHOBBI CTUHTPOHUKHU. CrinHOBast MHKEKIHsL. CITUH-TOK.

24. DddeKT ruraHTCKOro MarHeTOCONPOTHUBIICHHUS.

25. ®deppoMarHUTHBINA PE30HAHC.

26. S nepHplil MATHUTHBIN PE30HAHC.

27. Dddexr Méccbayapa.

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MbIX 10 AucuuiuinHe (KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon HasBanue Tposepsewbie
WHIIKATOPHI Coneprxanue paboTsI
paboThI padoThI N
KOMITCTEHIIUH
P1 [IpakTuueckas ITK-5-31;11K-5- BbrauciuTh 3¢ eKTHBHBIA MAarHUTHBIA MOMEHT aToMa Kele3a.
pabota 32;I1K-5-VY 1;I1K-3-
31;IIK-3-V1;I1IK-3-
BI;IIK-6-31;I1K-6-
Vi
P2 IIpakTuyeckas OIIK-4-B1;IIK-5- BbruuciuTh MOJISIPHYIO TMaMarHUTHYIO BOCIIPUUMYHUBOCTb aTOMapHOIO
pabota 32;I1K-5-31 BOZOpOJA.
P3 IIpakTuyeckas OIIK-4-B1;IIK-5- OCHOBHOH BKJIaJ B IUaMarHETU3M BHOCST BHEIIHUE 3JIEKTPOHbI
pabora 32;I1K-5-31 aTOMOB. Y aTOMa XJIOpa 8 BHELIHUX 3JIEKTPOHOB, & €r0 JUaMarHUTHas

BOCIIPUMMYHBOCTD paBHa -24,2 *10"-9 m3/kmonb. Ouenuts Paanyc
Hapy>KHOH 3JIEKTPOHHOH 000JIOYKH aTOMa XJIOpa.




P4

IIpakTuyeckas
pabota

OIIK-4-B1;[IK-5-
32:T1K-5-31

T'unorernueckuil uxeanbHBIX ra3 IpPY HOPMAIBHBIX YCIOBUSAX COCTOUT
W3 aTOMOB, HOPMAJIBHOE COCTOSIHUE KOTOPBIX B CIIEKTPOCKOMUYECKIX
o00o3HaueHuax 2D3/2. Paccunrtars 3HaUYeHNE HAMAarHUYEHHOCTH
HachILEeHNs ra3a Ms 1 onpeesuTh BeIUYUHY HanpsyKeHHOCTH
MarHUTHOI'O MOJI, HEOOXOUMOI0 ISl JOCTH)KEHNS HaMarHMYeHHOCTH
M=Ms/2.

P5

IIpakTuyeckas
pabora

OIIK-4-B1;IIK-5-
31;I1K-5-32

HamaranuenHocts Hacbienus maraeruta npu T=0K pasna 485 IT'c.
PaccuuTaTh uncno marueToHoB bopa Ha O7lHY MOJIEKyJly MarHeTHTa u
CPaBHUTH CO 3HAYCHUEM, TIOITy4YEeHHBIM 10 Teopun Heers.
[Ipeanonoxuts, uro g=2.

P6

[IpakTuueckas
pabora

OIIK-4-BL;I1K-5-
31;I1K-5-32

Paccmotpers eppuMarHUTHEINA MaTepHal, B KOTOPOM OTHOILIECHHE
4yCJIa MArHUTHBIX MOHOB A-TIO3UIUSX K YUCIIy MAaTHUTHBIX HOHOB B B-
no3unusax paBHo lambda/nu=3/2. [Ipennonaras, 4o 0OMEeHHOE
B3auMojieiicTBHEe BHYTpH A- 1 B-nozperierok npeHe6peKMMo Masio 1o
CPaBHEHHIO C OOMEHHBIM B3aUMO/ICHCTBHEM MEXKTY MOJpETIeTKaMH,
OIIPEAENUTH OTHOIICHKE (heppUMarHUTHOH Toukn Kropu
acuMnroTuueckoit Touke Kropu. Bo3MokHO 1 B TaKOM MaTepuae
CYIIECTBOBAHUE TOUKU KOMIIEHCA[H?

P7

IIpakTuyeckas
pabora

OIIK-4-B1;IIK-5-
31;I1K-5-32

Jliis heppoMarHuTHOM cepbl, HAMAarHUYEHHOH JT0 HachIeHuss Ms B
panuarbHOM HANpaBlieHUH, ONPEACTUTE OOBEMHYIO H TOBEPXHOCTHYIO
TUIOTHOCTH "MarHUTHBIX 3apsa0B".

P8

[IpakTuueckas
pabota

OIIK-4-BI;I1K-5-
31;1IK-5-32

Kakas Benn4rHa BHELTHEr0 MarHUTHOTO TOJISL TPEOYeTCs st
HACHIIICHHS U30TPOITHOH XKeIe3Ho! cephr?

P9

[IpakTnueckas
pabora

OIIK-4-BL;I1K-5-
31;IIK-5-32

PaccmoTpeTs mapaMarHuTHOE BEIIECTBO, coaeprkamiee N=1022
atoMoB/cM3 ¢ L=0 S = 1/2, B COCTOSIHUHU TETUIOBOI'O PAaBHOBECHS MPH
temneparype T B marautHOM nosie H. Jlns Bemectsa npu H=10"40 u
T=300 u 4K onpenenuts 3HaYEeHHsI HAMATHUIEHHOCTH M, BHYTpeHHEH
sHepruu U, cBoOboaHOM 3Heprun F u suTpomnuu S.

P10

[IpakTuueckas
pabota

OIIK-4-B;I1K-5-
31;I1K-5-32

Ornpenenuts MOBEPXHOCTHYIO IJIOTHOCTD dHepruu 180 rpagycHon
nomenHo# rpanunbl Hukens (IK), Haxosmerocs moj neicTere
ogHOpOAHOTO HampspxeHus sigma=100 kr/mMm2. [IpearnoaoxuTs, 9To
S=1/2, a=2.86A, Tc=638K, lambda=3*10"-5 uzorpormnna.

P11

[IpakTuueckas
pabota

OIIK-4-BI;I1K-5-
32;I1K-5-31

OKkcnepUMeHTalbHas KpUBas HAMarHMYMBaHUA MOHOKPUCTAIIHYECKOTO
o0pasia KpeMHHCTOTO JKene3a, CHATast B HanpasyieHnd [110], B
enmanmax CU npencrasiena ypasHennem H=(M"3-2*M)*10"4.
OmnpenenuTs HAMarHUYEHHOCTD HACBIIIEHHS U MEPBYIO KOHCTAHTY
aHM30TPOIHU MaTepHana.

P12

[IpakTuueckas
pabora

OIIK-4-B;I1K-5-
31;I1K-5-32

PaccmoTpuM TOHKYIO nepmanoeByto ieHky (Ms=830 I'c) c ogHoOCHO#H
aam3otponwueit Ku=2.5*%10"3 spr/cm3, kK KOTOPO# IPHUITOKEHBI
MpoAoJIbHOE U Toniepeunoe (nepnesaukynsipao OJIH) MmarHuTHbIE OIS
Hx u Hy. Onpenenuts KO3pUUTUBHYIO CUIIYy U OCTaTOYHYIO
HaMarHAYEHHOCTH ATOW IICHKH, €CIIM TIOCTOSTHHOE TIOTIEPEYHOE TI0JIe
Hy=0.5 Hc u nerns rucrepe3uca CHUIMAETCs B IPOJOJIbHOM
MIEpEMEHHOM TIOJIE.

P13

[IpakTuueckas
pabota

OIIK-4-BI;I1K-5-
31;I1K-5-32

OmnpenenuTs MIUPUHY JIMHAU PE30HAHCHOTO TTOTIIOIICHUS,
HaOmoxaemoit pu umHe BonHs! CBY-monst 3 oM, 1 ceprdeckoro
(heppoMarHeTrka ¢ penakcanuoHHo# yacrtoroit lambda=4pi* 1078 cm-1
Y HaMarHW4eHHOCTHIO HacklmeHust Ms=10"4 I'c. [Ipennonaoxute, 4To
g=2.

P14

[IpakTuueckas
pabora

OIIK-4-B;I1K-5-
31;I1K-5-32

Ompenenuth HaMMEHbIIIEE 3HAUCHHUE BPEMEHH )KU3HU IIEPBOTO
B030YXIeHHOTO cocTosHUSA sinpa 57Fe.

5.3. OueHo4Hble MaTepPUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

3K3aM€HHaL{HOHHBII71 OHIIET COCTOMT U3 IISATH 3aJlaHUM: ABYX TCOPCTUYCCKUX BOIIPOCOB, OJIHOM 3aa4u U ABYX TC€CTOBBIX 3a/a4y.
HpI/IMepLI OUIETOB HaxXoOATCs B IPUJIIOKCHHUAX K pa60qeﬁ nporpamMme JUCHHUIIIINHBI.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OcHoBHas 00pa3oBaTenbHas IPOrpaMMa MOATOTOBKY MarucTpoB mnpeaycmarpusaeT @OC kak KOMIUIEKC Me1arOrHIecKux
U3MEPUTEIBHBIX MaTEPUANIOB U OLIEHOUHBIX CPEJCTB JUIA OMpeeNICHUs] KadyeCcTBa Pe3yIbTaToB 00yUeHHs U YPOBHS
c(OPMHPOBAHHOCTH KOMITCTCHIINIT 00yJaIOMINXCs B X0/I¢ OCBOCHUSI, B YACTHOCTH, AUCIMILIMHEI (Moayis). POC sBisercs
COCTABHOH 4acThIO yUeOHO-METOINUECKOTO 00eCIeIEHIS YIEOHBIX JUCIUILUINH, CITyKHT JUIS OIEHKN YCIIEITHOCTH OCBOCHUS
00y4yaeMbIMU AUCLUILTHHBI (MOIYJIS) U CIOCOOCTBYET MOBBIIIEHUIO KauecTBa 00pa30BaTeIbHOrO Mpoliecca.

Bun npoMexxyTo4HOM aTTecTalniy 10 AUCUUININHE, YCTAaHOBICHHBIH yU4eOHBIM Iu1aHoOM, ompeznenser coctaB POC.

O0mas nporeaypa 1 CpOKH IMPOBEICHIUS OLIEHOYHBIX MEPOTIPHATHH COOTBETCTBYIOT PETJIAaMEHTaM TEKYIIEero KOHTPOJIS 1
MPOMEKYTOTHOH aTTECTAlUH MO AUCIUILIHHE.

Hrorosas arrectanus o AUCUUILTHHE IPEAyCMOTPEHA B BUJE dK3aMeHa. DK3aMeH SABJIs-eTCs 3aKIIOUUTEIbHBIM 3TalloM Ipolecca
(hopMHpPOBaHUS KOMITCTSHIINH CTYICHTA ITPH U3YYSHNH NUCIUIUINHBI WIN €€ YaCTH U MMeeT LENTBI0 TPOBEPKY M OIICHKY 3HAHMH
CTY/ICHTOB TI0 TEOPHH W IIPHMEHEHHIO TIOJTydeHHBIX 3HAHUH, YMEHHUH 1 HABBIKOB.

OK3aMeH IPOBOJUTCS MO PACIUCAHUIO, CHOPMUPOBAHHOMY YUEOHBIM OTENIOM, B CPOKH, IIPEAYyCMOTPEHHBIE KaJIeHIapHBIM
rpadukom ydeOHOro nporecca. Pacnucanue s5K3aMeHOB J10BO-AUTCS [0 CBEJCHHS CTYICHTOB HE MEHEE 4eM 3a JIBE HeJIeNH JI0
Havaja 9K3aMeHalMoOHHOH ceccru. [1o JaHHON ANCIMIUTHHE SK3aMeH IPOBOJHUTCS B YCTHOH (hOpMeE M CTYJCHTaM Ha SK3aMeHE
HpeIOCTaBISIETCS IPaBO BEIOPATh OMUH U3 OmIeToB. Bpems moaroToBku k orBery coctaBmiseT 60 MunyT. ITo ncreuernu
YCTaHOBIICHHOTO BPEMEHU CTYJEHT J0JIKEH OTBETUTH Ha BOIIPOCHI HK3aMEHALIMOHHOTO OUIeTa.

DK3aMeH IPHHUMACTCS TIPENOAaBaTeNeM - BEAYIIHM JICKTOPOM. DK3aMeH MPOBOIUTCS TOJIBKO IIPH NPEIbIBICHIH CTYICHTOM
3a4EeTHOM KHIDKKH U TIPH yCIOBHUH BBITTOJHEHHS BCEX KOHTPOJIBHBIX MEPOIIPUATHIA, IPETyCMOTPEHHBIX YIEOHBIM IIJIAHOM H pabouei
MPOrpaMMOi MO U3yyaeMoi JucUuIUInHE (CBeAeHUsT (PUKCUPYIOTCS TOMYCKOM B BEJOMOCTH).

DOC npoMeKyTOUHON aTTECTAUH 10 JUCHUIIIIMHE COCTOMT U3 9K3aMEHALIMOHHBIX BO-ITPOCOB, COCTABIEHHBIX C Y4E€TOM
TOKa3aTenell OlleHNBaH! KOMIIETSHINH, GOPMHUPYEMBIX B pe-3yIIbTaTe OCBOCHUS TUCIUILIHHEL. OIeHKa BBHICTABIISETCS
o0ydJaromumes, JOMYIIEHHBIM K 9K3a-MEHY, Ha OCHOBE KPHTEPHEB YPOBHEH OCBOCHHS KOMIIETEHIINH (COOTHOCUTCS C YPOBHIMHU:
«IIOPOTOBBII» — OlleHKa «3», «IIPOABUHYTHII» — OLIEHKA «4» U «BBICOKUI» — OLIEHKA «5»).

O1eHKa «OTIIMYHOY WM «XOPOII0» CTABUTCS, €CIH CTYICHT ITOJIHO U3JaraeT N3ydeHHBIH MaTeprai, OOHapyKHNBaeT MOHIMaHHE
crerduKy BOmpoca, 1aeT MPaBUIBHOE ONIPEETIeHIE OC-HOBHBIX TIOHATHH PEeUeBOil KOMMYHUKAINHN; 00HApYKUBacT ITIOHNMAHHE
MaTepHana, Mo>KeT 000C-HOBaTh CBOH CYX/ICHUS, IPUMEHHUTh 3HaHUA Ha IPAKTHUKE, IPUBECTH HEOOXOJUMBbIE IPUMEPBHI,
CaMOCTOSITENBHO COCTABJICHHBIE; M3JIaraeT MaTepual MociaeA0BaTeIbHO U MPABUIBHO C TOYKH 3PEHHS HOPM JIMTEPATypPHOTO SA3bIKa;
BJIajieeT HaBBIKAMH S3BIKOBOTO aHamm3a. OTBET He COepKUT (PaKTHUCCKUE OIINOKH.

OreHKa «y[OBIETBOPUTEIBHO» CTABUTCS, €CIIN CTYJCHT JAaeT OTBET, YAOBICTBOPSIONINI TeM XkKe TPeOOBaHUAM, T.€. OOHAPYKUBAET
MOHHMaHKeE CHEeNU(PHUKY BOIPOCA, HO IPHU OTBETE HE JEMOHCTPUPYET JOCTATOYHOH 0OOOCHOBAHHOCTH CYKAEHUH, W/UIM OTYACTU
TIOJIMEHSICT pacCyKie-Hus Mepecka3oM TEKCTa, U/WIIH JIOMYCKAeT OJHY (PaKTHIECKYIO ONIHOKY.

O1eHKa «HEYHAOBICTBOPUTEIIFHOY» CTABUTCS, €CIIH CTYCHT 0OHapY KUBaeT He3HAHUE OOJBIIEH YaCTH MaTepralla, HEBEPHO OTBEYACT
Ha BOIPOC, TaET OTBET, KOTOPBIH COAEPIKATEIBHO HE COOTHOCHUTCS C MOCTABIEHHOH 3a/1aueld, TOMycKaeT OMUOKH B HOPMYIHPOBKE
OIIpEeAENEHNH U MPaBUII, HCKAKAIOIIUE UX CMBICI, OECIOPAIOYHO M3I1araeT MaTeprall.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTENU 3aryaBue Bubnmoreka WznarenscTBo, rox
JI1.1 |Po3e H.B., 3eMHON MarHeTusM 1 OrexkTpoHHas ONOIHOTEKa Beiunnit Bonouexk: OHTU
TpyOstannckmii H. H., | marautHas pa3Benka HKTII CCCL1, 1934

SInoBckuii b. H.

JI1.2 | OxotHukos B. 1. MarsuTsl: Hay9HO-TIOMYJIIpHOE | DIEKTpOHHAs OHOIMOTEeKa Mocksa, Jlenunrpan:
H3aHuE l'ocynapcrBenHoe
U3/1aTeJILCTBO TEXHUKO-
TEOPETHYECKOIT JINTEpaTypébl,

1949
JI1.3 | Axynos H. C. ®DeppoMarHeTusM: OnexTpoHHas OnOIIOTEKA Mocksa, Jlenunrpan:
MoHoTrpadus TocynapcTBeHHOE

M3JaTeNbCTBO TEXHUKO-
TEOPETUUECKON JIUTEPATYPBI,

1939

JI1.4 |IIpeobpaxeHckuit A. MarHuTHbIE MaTepHAIbL OnexTpoHHas OUOIHOTEKA MockBa: Bercm. mxoma, 1955
A

JI1.5 |Ceprees H. A, OCHOBBI KBaHTOBOI T€OpUHU DnekTpoHHas OMbIHOTEKA Mocksaa: Jloroc, 2013
Pa6ymkun . C. SIIEPHOI0 MAarHUTHOTO

pe3oHaHca: MoHorpadus

JI1.6 | benbckas H. I1., SnepHbIit MarHUTHBIN DnekTpoHHas GHOIHOTEKA ExatepunOypr: M3aarenscTBo

Ensnos O. C. pe3oHaHc. Teopus u mpakTuka: VYpanbckoro yHUBEpCUTETA,

yaebHoe mocobue 2014




ABTOPBI, COCTaBUTEIN

3ariaBue

bubaunoreka

WsnaTenbcTBO, IO

JI1.7 | Axuesep A. 1., CIHHOBBIE BOTHEI OnexTpoHHas OUOIHOTEKA Mocksa: Hayxka, 1967
Bapesxtap B. I,
ITenermunckuii C. B.
J1.8 [Kpurunk I. C. ®u3uKa MarHUTHBIX SIBJICHUI OnexTpoHHas 6ubIHOTEKA Mocksa: MockoBckuii
yHHUBepcuTeT, 1976
JI1.9 | Kpymnunuka C. dusuka GeppuToB U DneKkTpoHHas OubIHoTeKa Mocksa: Mup, 1976
POACTBEHHBIX MM MarHUTHBIX
OKHCIIOB
JI1.10 | TypoB E. A. Du3uuecKue CBOKCTBA OnexTpoHHas OuOIHOTEKA Mocksa: AkageMus Hayk
MarHUTOYNOPSAA0YEHHBIX CCCI[1, 1963
KPHCTAJIIOB!
(heHOMEHOTOTHYECKas TEOPHS
CIIMHOBBIX BOJIH B
(eppoMarHeTykax,
aHTH(eppOMarHeTKax u
cabbIx (heppoMarHeTnKax
JI1.11 | Boncosckuii C. B. MarseTusMm: MarHUTHBIE OnexTpoHHas 6ubIHOTEKA Mocksa: Hayxka, 1971
cBoifcTBa 1Ma-, mapa-, geppo-,
a"THdeppo-, 1
(heppuMarHeTHKOB:
MoOHorpadus
JI1.12 | SIxoBneB U. A. COopHHUK 3a1a4 IO 00ILEMY DnexTpoHHas 6M0IHOTEKA Mocksa: Hayxka, 1977
Kypcy GH3HKH. DIEKTPHIECTBO
U MarHETU3M
JI1.13 | Peixonkos . 1., Hanmomarepuansr: yue6HOE OnexTpoHHas OuOIHOTEKA Mocxkga: JlTabopatopust 3HaHUiA,
JIésuna B. B., rmocobue 2017
HMzumzurypu 3. J1.
JI1.14 | Kekano U. b., AwmopdHBIe HaHO- U OnexTpoHHas OuOIHOTEKA M.: U3n-Bo MUCuC, 2008
IlyBaeBa E. A. MUKPOKPHUCTANINYECKUE
MarHuTHBIE MaTepuabl: J1ao.
MPaKTHKyM: y4e0. mocodue st
CTyJl. By30B Hamp. Ous.
MaTepuaaoBeIeHUE U CIEll.
Hanomatepuanst
JI1.15 | bopoBuxk E. C., Jlexmuu o MarHeTu3My: yuaed. | bubmmorexa MUCuC XappkoB: ['oc. yH-T uM. A. M.
Munsaep A. C. nocobwue i Gu3. crien. yH-TOB T'opsxoro, 1966
JI1.16 | Kekano U. B., BricTpo3akanennble MarHuTHO- | Bubanoreka MUCuC M.: Yyeba, 2000
Menymenkos B. T1. TBEPJIBIE MAaTEPHUAIIBI CUCTEMBI
Nd-Fe-B: Kypc nexnmii st
cTyad. ¢pu3.-xuMm. pax-ta
JI1.17 | Jetrok JI. M., Du3rKka MAarHUTHBIX bubanorexka MUCuC M.: Yyeba, 1986
Anydpues A. H., MaTepuaios: JIa0. mpakTHKyM
Mopuenko A. T. Juid cTya. cuen. 0648
JI1.18 | Kexkano U. b. AMop(¢HBIE MaTHUTHBIE Bubmmorexa MUCuC M.: Yueba, 2001
marepuansl: Pa3n.: [lonydyenue,
MpoIieccsl aMmopdu3anumy,
aTOMHOE CTPOEHHE, CBOMCTBA:
Kypc nexuwmii ans cryn.
Hanpasi. 651800 u 654100
JI1.19 | Kexkano U. b. Amop(dHBIe MaTHUTHBIE Bubmmorexa MUCuC M.: Yueba, 2002

Matepuaisl: Moaenu
CTPYKTYDBI, Ae()EKTHI,
pelaKCcaMOHHbIC TIPOIIECCHI:
Kypc nexnuit nis crya.
Hanpasi. 651800, 654100

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

Bubnnoreka

HSJIaTCJ'ILCTBO, ron




ABTOPBI, COCTaBUTEIN

3ariaBue

bubaunoreka WsnaTenbcTBO, IO

JI2.1 |Benos K. IL. Uro Takoe MarHeTH3M: HayYHO- | DIIeKTpOHHAs OMOIHOTEKa Mocksa: 'ocynapcTBeHHOE
MOTYJISIPHOE U3JJaHKe U3JAaTENbCTBO TEXHUKO-
TEOPETHIECKOH JINTEpaTypHl,
1955
JI2.2 | Kpsuios A. H. O 3eMHOM MarHeTusme OnexTpoHHas 6ubIHOTEKA Ierporpaxn: Tunorpadus
Mopckoro Komuccapuara,
1922
JI12.3 | Capuna M. IL DJIeKTPUYECTBO M MarHeTU3M: | DIeKTpOoHHAs OHOIMOTeKa HoBocubupck:
yuaebHoe rmocobue HoBocubupckuii
rocyAapCTBEHHbIN
TEXHUYECKUI yHUBEPCUTET,
2013
JI2.4 |Jlyxos B. B., OCHOBBI MOJIEKYJISIPHOTO OnexTpoHHas OnOIHOTEKA Pocros-na-Jlony, Taranpor:
Iep6axos U. H. MarHeTu3Ma: y4yeOHHK OxHbBI# QenepanbHbIi
yHuBepcuret, 2017
JI2.5 |MopryHos P. b., MarseTusm Ha OCTPHE HUIJIbL. DneKkTpoHHas OMOIHOTEKA Tambo0B: TamMOOBCKHI
Komnak O. B., OCHOBBI aTOMHO-CHJIOBOM U roCyJapCTBEHHBIN
Bessepxnuuit A. U., MarHUTHO-CUJIOBOH TEXHUYECKUI YHUBEPCUTET
Hmutpues O. C. MHUKPOCKOIIUU: HAYYHOE (TTTY), 2018
AIIEKTPOHHOE M3/IaHHE:
MoHorpadus
6.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenbcTBO, TOX
JI3.1 | Kanyrtkun /1. E., ITocoOue mis bubmnorexka MUCuC M.: Yuyeba, 1999
Paxmrant 1O. A., CaMOCTOSITCILHOU ITOJITOTOBKH
Amvapus I'. M. CTYACHTOB BEUEPHETO
(hakynpTeTa o Kypcy
'Maruetusm'
6.2. Ilepeuens pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn «HTEepHET»
D1 |ba3a naHHBIX Hay4HOU JUTEpaATyphl Scopus | http://www.scopus.com/
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
1.1 |MATCAD
I1.2 | Win Pro 10 32-bit/64-bit
6.4. IlepeueHb HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM M MPO(ecCHOHAIBHBIX 0a3 TaHHbBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcuHarenne
b-329 Jlabopatopuss HaHOOMOTEXHOIOTHIA: "CTallMOHAPHBIC KOMITBIOTEPBI/MOHOOOIOKH 6 1IT., HAaObOp

JIEMOHCTPAIMOHHOTO 00OpYIOBaHMS, B TOM YHCIE: JOCKa
yueOHasi, TUIA3MEHHBIM TeNeBU30p € AMaroHagplo 99 cm.
Omnpenernenre cTabMIBHOCTH KOJUIOMIHBIX crcteM Malvern
Zetasizer Nano ZS;

OmpeneneHne pa3MepoB YacTUI METOAOM YIBTPa3ByKOBOH
cniekTpoMeTpun Matec Zeta-APS,;

CnextpodoToMeTpruIecKoe oIpezieeHne KHHETUKH
okucnenus Thermo Scientific HeXios a;
Onpexnenenue  MeXaHu3Ma  TylleHHs  (iayopecLeHIUn

KBAaHTOBBIX YacTHLl C ()yHKIMOHAIBHBIMH TpyNIaMH Ha
ITOBEPXHOCTH Cary Eclipse Fluorescence
spectrophotometer;

OKHCIIUTENBHO-BOCCTAHOBUTEIEHOE

noTeHMoMerpuyeckoe Tutposanue pH-150MU;
OmpeneneHne MOBEPXHOCTHOTO HATSHKEHHS M IUIOTHOCTH
xunkocteit KRUSS Easy Drop DSA 20;

V3mepeHue BS3KOCTH Ha POTALMOHHOM M BHOpPAlMOHHOM
Buckosumerpax SV-10, RM-100.

IIpecc TUIPABINYECKUIM I[II'M-100MI'4A CKb
Crpoitnpubop; neodunphas cymka - CHRIST ALPHA 1-2
LD; mynasrumerp """"Axrtakom"""" """"ABM-4306""""
ncrounnk  Toka  """"Master DC  Power  Supply
HYS5010E""™"  (cmstue BAX); Becbl aHATUTHYECKUC
""AND GR-202""""; komruiekT yueOHoU Mebenun"




YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIDIEKT y4eOHOH MeOenun Ha 55 MecT i 00ydJaromuxcs,
50 IK c¢ gmocrynom k HTC «HMuteprer», OHNOC
YHHMBEpCUTETa Yepe3 JUYHbI KabuHer Ha ruiatdopme LMS
Canvas, numeHsuoHHsle mnporpamMmmel MS  Office, MS
Teams, ESET Antivirus.

JTro6oit KOpITyC
MynpTUMeauiiHas

VYueOHas aymuTopus Uil TIPOBEICHUS
3aHATHH JICKIHOHHOTO THIIA W/WIN JUIS
IIPOBEIEHHS NIPAKTUIECKUX 3aHATHIA:

KOMIUIEKT y4eOHOW Mebenn no 36 MecT yisd 00ydaromuxcs,
MyJIbTUMEINHHOE  000pyMOBaHWE, MAarHUTHO-MapKepHas
JIocka, pabodee mecto mpemonasarens, I[IKc moctymom k
UTC «UHutepuer», DUOC yHuBepcUTEeTa 4Yepe3 JIMYHBIN
kabuner Ha mmiargopme LMS Canvas, IHIICH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

Crenuduka Kypca 3aKII09aeTcsl B MaJIoM 00beMe JIeKIIHOHHON Harpy3ku u 6omsimomM ooseme CPC. TloaToMy mpenogaBaTemo mpu
NPOBECHUN JICKIIMOHHBIX 3aHATHH CIIeyeT OCHOBHOE BHUMAHHE yIEIATh (PU3NUIECKOMY CMBICITY OCHOBHBIX MOHATHH M 3aKOHOB B
obyracTi pU3NKH MarHUTHBIX MaTepHaioB. CiexyeT n30eraTh HCIOJIB30BaHHS CIIOKHOTO MaTeMaTHIECKOT0 anmapara. Tak ke B
paMKax JIEKIUH peKOMEHTyeTcs AaBaTh KpaTKHH o0mmit 0630p pa3znenos, BEIHOCUMBIX Ha CPC 11 opueHTaIuy CTyIeHTOB B
Mmarepuare. [IpernogaBaTento peKOMEHIYeTCs IPU POBEICHUH JIEKIIMOHHBIX 3aHATUII HCTIONB30BaTh AKTUBHBIC U MHTEPAKTHBHEIE
TEXHOJIOTHH (ANAJIOTOBBIN PEXUM, JUCKYCCUH, pa300p KOHKPETHBIX CUTYallui U T.1.).




