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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

I[I/ICL[I/IHJII/IHa ((MGTOI[OJIOI‘I/IH U MCTOJAbI HAYYHOI'O0 HCCIICAOBAHUA ((pI/I?)I/IKO'MaTCMaTI/I‘IeCKI/Ie
HAYKH)» OTHOCHTCS K JUCIUILTUHAM 00s3aTeibHON yacTh bioka 1. JucuurumHel (MOIYIH) MOIYJIS
MeTtonomorust MCCIEIOBaHUs B OOpa30oBaHMM YYeOHOrO IJJaHAa OCHOBHOW MPO(decCHOHATBLHOM
00pa3zoBaTebHON MPOrPaMMBI BBICIIIETO 00pa30BaHMsI — MPOTPaMMbl MATUCTPATYPHI 110 HAMIPABJICHUIO
nonarotoBku 44.04.01 Ilemarornueckoe obpa3oBaHue, HaNpaBICHHOCTH (poduib) 00pazoBaTEIbLHON
nporpammbl  «[IprHOpHUTETHBIC HANpaBICHUS HAayKH B (DU3MYECKOM OOpa3oBaHUU», OYHON (HOPMBI
o0Oy4eHusl.

1. IlepeyeHr  IMJIAHUPYEMBbIX
Pe3yJabTaToOB) MO AUCHUILINHE

Leabt0 ocBOCHHS AMCUUILUIMHBI «METOM0JIOTHSI U METO/bl HAYYHOTO HCClIeoBaHUs ((U3UKO-
MaTeMaTHYeCKUEe HayKH)» TOJArOTOBKA MAarucTpa, BIAJICIOIIEIO COBPEMEHHBIMU TEOPETUYCCKUMHU
3HaHUAMH, MCTOAaMU Hay‘-IHO-HCCJIeIIOBaTeJILCKOﬁ pa6OTbI nu HpHKJIaI[HOfI ACATCIBHOCTH B
MEeIarOrMYeCcKOro 00pa3oBaHMs.

3agaveil OCBOGHUS NUCIUIUIMHBI SBISIETCS TOJTyYEHUE CTyJIeHTaMu HaOopa 3HAHWA, yMEHHUHA U
HABBIKOB 110 METOIOJIOTUU ¥ METOJIaM HAyYHOT'O HCCIICIOBAHUS 10 (PU3NKO-MATEMATUYCCKHM HAyKaM.

B pesynbrare oOCBOEHHS NpPOrpaMMbl MarucTpaTypbl OOydYaroIMiicsi [OJKEH OBJa/leTh
CIICAYIONIMMHU pe3yJabTaTaMu OOy4YeHHsI 10 JUCHUIUIMHE «METOMONOTUS W METOAbl HAyYHOTO
uccrnenoBanus  (pU3UKO-MaTeMaTHUYEeCKUE HayKu)» (B Ta0nuIe MPeICTaBICHO COOTHECCHHE
00pa3oBaTeNbHBIX PE3YJIbTATOB OOYYEHHUS 10 JUCHHUILUIMHE C HWHIUKATOPAMU JOCTHXKCHUS
KOMITCTCHITH):
KomrniereHiusa u "HAUKATOPHI €€

JOCTYOKEHUS B TUCIIATUTHE

pe3yJbTaToB 00y4eHus (oOpa3oBaTeILHBIX

OO6pazoBaTenbHBIC PE3YIbTAThI TUCHUTLTAHBI
(aTamb! HOPMUPOBAHUS JUCITUTLIHHBI )

Y UICTOYHHUKHU CAaMOPa3BUTHUS U
caMopeasii3aIuu; CrocoObl
caMOOpraHu3aluy COOCTBEHHOM
JIeATECIIEHOCTH U €€
COBEPILIEHCTBOBAHUSI.

VK-6.2. Ymeer: onpenensats
JUYHOCTHEIC U
npodeccuoHanbHbIe
MPUOPUTETHI COOCTBEHHOMN
JIeATEIILHOCTH B CIIOCOOKI e¢
COBEPILIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH; pa3padaThIBaTh,
TUIAHUPOBATh, KOHTPOJIHPOBATH,
OILICHUBATh COOCTBEHHYIO
JESTENIbHOCTh B PEIICHUU 33]1a4
CaMOpPa3BUTHS U
caMopealii3aluu.

VK-6.3. Bnageet HaBRIKaMU
OCYIIECTBIIECHUS JEATEIbHOCTH
10 CAaMOOPTaHM3AIIUN U

3HACT yMeeT BJIaJI€ET
YK-6 CriocoOeH onpeaensiTs u OP-1 3naer OP-2 ymeer OP-3 Bnageer
pEaTM30BBIBATH IPHOPHUTETHI TEOPETUICCKHE MIPOBOJINTH METOHaMH
COOCTBEHHOM JE€ATEILHOCTH U OCHOBBI HayYHbIC HAYYHOTO
CITOCOOKI €€ METO/IOJIOTHH U HCCIIENOBAHUS 10 | HUCCIEIOBAHUS 110
COBEpIICHCTBOBAHUS Ha OCHOBE | METOJ/IOB ¢buzuko- ¢buzuko-
CaMOOIIEHKH HAy4YHOTO MaTEMATHYECKUM | MaTEMaTHYECKUM
YK-6.1. 3HaeT: TeopeTuko- WCCIIEIOBAHMS 10 | HAYKaM; HayKaM.
METOI0JIOTHYECKHE OCHOBEI ¢busnKo-
CaMOOIIEHKH, CAMOPa3BUTHS, MaTeMaTHUECKUM
camMopeai3alliy; HAlPaBJICHAS | HayKaM;




CaMOpPa3BUTHUIO B COOTBETCTBUU
C JINYHOCTHBIMH U
npodeccuoHaNbHBIMU
IPHOPHUTETAMHU.

OIIK-8 Cniocoben
MPOEKTUPOBATH
MEeAarorn4eckyro IesiTeIbHOCTh
Ha OCHOBE CIICIIHATBHBIX
HAyYHBIX 3HAHUHN U PE3yJIbTATOB
HCCIIEIOBAHU I

NOIIK 8.1. 3naetr ocoOeHHOCTH
MEeAarorn4ecKoi JesTeIbHOCTH;
TpeOOBaHMs K CyObEKTaM
MEeAarorn4ecKoi JesTeIbHOCTH;
pe3yNbTaThl HAYYHBIX
UccieIoBaHmi B chepe
MeAarorn4eckoi JesiTeIbHOCTH.
NOIIK 8.2. Ymeer
UCIIOJIb30BaTh COBPEMEHHBIE
CICIMAJIbHBIC HAYYHBIC 3HAHUS
U pe3yibTaThl HCCIEAOBAHUN
IU1s1 BBIOOpa METOIOB B
MeAarorn4eckoi JesiTeIbHOCTH.
HOIIK 8.3. Brageer MeToaMu,
dbopMamu u cpeacTBaMu
MeAarornIecKoi JesTeIbHOCTH,
OCYIECTBIISIET UX BHIOOD B
3aBUCHUMOCTH OT KOHTEKCTa
npodecCuOHAIbHON
JESTENIbHOCTH C YU4ETOM
PE3YJIbTaTOB HAYYHBIX
HCCIICIOBAHU M.

2.  O0beM QUCHMIUIMHBI B 3a4eTHBIX €IUHHMIAX € YKAa3aHHEM KOJIMYECTBA aKaJIeMHYeCKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy o0y4Yalommxcsi ¢ npemnogasaresnem (o BHAaM

yueOHBIX 3aHATHII) 1 HA CAMOCTOATEILHYIO PA00Ty 00y4al0MXCs
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3.  Copep:xkanue IHCHMIUIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3aesiaM) ¢ YKa3aHHeM

OTBCJICHHOI'0 HA HUX KOJIMYE€CTBA AaKAJACMHUYICCKHX YaCOB U BU/10B y‘leﬁﬂblx 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 Ha HUX KOAUUECMEaA AKAOEMUUECKUX YaACO8 U U006

YUeOHbIX 3aHAmU
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1 cemecTp
. 2 0 0 4
Tema 1. Opranusanus Hay4HbIX UCCIIEI0BAaHUN
Tewma 2. XapakTepuCTUKH U JIOTUYECKAsl CTPYKTYpa Hay4HOI 0 2 0 4
JESITCIILHOCTH
Tema 3. Meronuka opraHu3alyy U IPOBEACHUS HAYYHOTO 0 2 0 4
WCCJICIOBAHHUSI
Tema 4. MoaenupoBaHre Kak METOJI UCCIICIOBAaHUS B 0 2 0 4
(bU3HKO-MaTEMAaTHUECKUX HAYKAX
0 2 0 4
Tema 5. Meronuka 9KCIepUMEHTAILHOTO HCCIEA0BaHUS
Tema 6. PaboTta ¢ HayuHoit mutepatypoii. [Tonroroska 0 2 0 4
HAy4YHOU MyOIMKaluu
Hroro no 1 cemectpy 2 10 0 24
Bcero nmo qucuumninne: 2 10 0 24

3.2. Kpamkoe onucanue cooepicanun mem (pazoenos) OUCUUNIUHb
Kparkoe conep:xxanue kypca (1 cemectp)
Tema 1. Opranusanusi HAyYHbIX HCCJIEI0BAHUMH
OpranmzaniioHHasi CTPYKTypa HayudHbIX yupexnaeHui. Kiaccudukanmuss u  sTanbl  HaydyHO-
UCCIeI0BaTeNbCKON paboThl. [loroTOBKa HAYYHBIX U HAYYHO-TIEAArOTHYECKUX KaapoB. [IpuopureTs
U CTpaTerusi HAyYHO-TEXHUYECKOTO PA3BUTHSI.
Tema 2. XapakTepucTHKH M JTIOTHYECKAS CTPYKTYPA HAYYHOH JeSITeIbHOCTH
XapakTepuCTUKU HAy4yHOW JesTeabHOCTH. CpefcTBa MO3HAHHUS B HAYYHOM AESITEIBHOCTH. METOb
TEOPETUYECKUX U SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUMN.
Tema 3. Meroanka opranu3anuy 1 NpoBeJeHUs] HAYYHOI0 MCCIeA0BAHUA
[IpoekTupoBaHre HAYyYHOTO WUCCIEAOBaHUSA. TexHomorndeckas (asa HaydyHOTO UCCIECIOBAHUS.
PednexcuBnas paza HaydHOTO HCCIICTOBAHUSA.
Tema 4. MoaenupoBaHHe KaKk MeTOJ MCCIe0BAHUS B (PU3MKO-MAaTEeMaTHYeCKNX HAYKaX
Buast monenupoBanus. Knaccudukanust moaeneit. Beibop Tuma maremMaTi4eckoi MoIemu.
Tema 5. MeToguka 3KCIIEPUMEHTAJIBHOI0 HCCJICIOBAHUS
Tunel W 3amaun  SKCHEPUMEHTAIBHBIX HCCIAEAOBaHWM, WX Kiaccudukanus. BberauciuTensHbIin
dKCIIepUMeHT. MeToIuKa mpoBeIeHHS SKCIIEPUMEHTAIBHBIX PaboT
Tema 6. PadoTa ¢ HayuyHoii 1uTepaTypoii. [loaroroBka Hay4uHol nyoaukamumn
Hctounuku HayyHoi uHpopMmaiuu. PaboTa ¢ HCTOYHMKAMHU HaydyHO-TEXHUYECKOW HWH(POpPMAIUH.
TexHOoMOTHS MOATOTOBKH HAYYHOU ITyOTMKAIIAH.
4. TlepeyeHb Yy4eOHO-METOAUYECKOr0 o0ecmedeHHs] [Jisi CAMOCTOSITEJIbHOH  PadoOThI
o0yyarouuxcst 1Mo JUCHUIIMHE

CaMocTtosiTennbHasi paboTa CTYACHTOB sSIBISIETCS 0cC000i (opmoil opraHuzanuu y4e0HOTO

mpolecca, IpeaCcTaBIIsIonasi co00H MIaHUPYEMYIO, T03HABATENbHO, OPraHU3aMOHHO U METOAMYECKU



HalpaBsIEMyI0  JIESTEIbHOCTh CTYJIEHTOB, OPHUEHTHPOBAHHYIO HA JIOCTUXXEHHE KOHKPETHOI'O
pe3yabTara, OCyIIeCTBIsieMylo Oe3 mpsiMoi momomu mpenoaaBatens. CamocrosrtenbHas pabota
CTY/IEHTOB SIBJII€TCSI COCTABHOM 4acThi0 y4yeOHOW pabOThI M MMEET LEIIbIO 3aKpEIUIEHUE U YIiyOiieHue
MOJTyYCHHBIX 3HAHWHA W HABBIKOB, MOWCK W NPUOOPETEHHE HOBBIX 3HAHHWM, a TAaKXKE BBHIIOJHEHHE
y4eOHBIX 3a/laHui, MOArOTOBKY K IpPEJICTOAIIMM 3aHATUAM M 3auéTy. OHa IpeaycMaTpUBaeT, Kak
MpaBUJIO, pa3paboOTKy pedepaToB, HAMUCAHWE M 3AUIUTY JOKJIAJ0B MM IPOEKTOB, BBITOIHEHHE
TBOPYECKHUX, WHAMBUIYAIbHBIX 3a/laHUl B COOTBETCTBMM C y4yeOHOH mHporpamMmoil (TeMaTH4ecKuM
IUTAHOM M3YYEHHUs AMCUUIUIMHBI). Tema Il Takoro BBICTYIUIGHHS MOXET OBITh MpeqIoKeHa
IpernojaBaTesneM MWIM H30paHa caMHM CTYJEHTOM, HO MaTepual BBICTYIJICHHS HE JOJDKEH
OyOonupoBaTh JIEKLIMOHHBIM Marepuan. PedepaTuBHbII MaTepuan CIIy)KUT — JOINOJHUTEIbHON
uHpopmanuelt A paboTsl Ha JabOpaTOpHBIX 3aHATUAXK. OCHOBHAs IeNb JAHHOTO BHJA pPabOTHI
COCTOUT B OOYyYEHMH CTYJIEHTOB METOJIaM CaMOCTOSITEIbHON paboThl ¢ yueOHbIM MaTepuanoM. Jlis
MOJTHOTBI YCBOGHMS TEM, BBIHECEHHBIX Ha JalOopaTopHble 3aHATHs, TpeOyercs pabota
nepoucTouHukamu. Kypc npenycMmarpuBaer caMOCTOATENBHYIO pabOTy CTYJEHTOB CO CHEMAIbHON
Hay4YHOH JuTepaTypoil. Ciieayer OTMETHTh, YTO CAMOCTOSITEIbHAs padoTa CTYACHTOB pe3yJbTaTHBHA
JIMILB TOT'J1a, KOT'/Ia OHA BBIMOJIHIETCS CUCTEMAaTUYECKH, TNIAHOMEPHO U IieJIeHANpaBIEHHO.

3amaHust A7 CaMOCTOSTENBHOW pabOThl TMPEeTyCMaTPHUBAIOT HCIIOIB30BaHHE HEOOXOIMMBIX
TEPMUHOB W TOHATHH No mpobiemaruke Kypca. OHHM HalEeNMBAIOT Ha MPAKTUYECKYI0 paboTy Mo
IIPUMEHEHHUIO HM3y4aeMOro MaTepuaina, MOUCK Oubnuorpaduyeckoro marepuana U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(OPMALMHU, UIUIIOCTPATUBHBIX MaTEpUAIOB. 3a/JlaHUsl IO CaMOCTOSATENIbHOW padote
JAFOTCS TI0 TEMaM, KOTOPbIE TPEOYIOT JTOMOIHUTEIBHON MPOPaOOTKH.

OO0t 00bEM caMOCTOSITENBHON PabOThI CTYAEHTOB MO JUCLMIIMHE BKIIOYAET ayAUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOSTEIbHYIO pabOTy CTY/ICHTOB B TEUEHHE CEMECTPA.

AymuTopHas camMocTosTeldbHas paboTa ocylecTBiseTcs B (OpME YHCICHHOTO pPELICHUS
TEOPETHYECKUX 3a1a4 [0 AWCHUIUIMHE. AyIWTOpHas CaMOCTOsITeNbHas pabora obecreyeHa
METOAMYECKUMH MaTepUallaMH.

BreaynuropHast camocTosiTenibHasi paboTa ocymiecTBisieTcs B hopmax:

- IOJITOTOBKA K YCTHBIM OIIPOCaM 110 TEOpUH;

- MOJITOTOBKA K YCTHBIM JOKJIA/IaM 110 TEOPHUH;

- IOJITOTOBKA K 3a1uTe pedepara, HAy4HbIX POEKTOB, CTAThH.

Mamepuanvi, ucnonv3yemvie O0a1 mMeKyue20 KOHMPOJA YCHeGAeMOCHmU O00yUaouuxca no
oucyuniune
KonTpoJsbHasi pa6ora - NOAroTOBKA HAYYHOH MyO/IMKALINH.
IlepeyeHb TeM NMPOEKTOB
HccnenoBanre HAHOCTPYKTYPHBIX KOMITO3UTHBIX TUIEHOK B TT0JI€ ONITHYECKOTO U3ITyYCHUS
HccnenoBanre HaHOMaTepHaloOB ¢ MOHOCTIOSMU HAHOYACTHIL B TIOJIE ONTUYECKOTO M3ITy4eHUS
HccnenoBanre HaHOYACTHUI] U HAHOCTPYKTYPUPOBAHHBIX MaTEpHAIIOB
HccnenoBanue oNTHYECKUX MPOLIECCOB B HAHOKOMITO3UTHBIX MaTepHaliax
HccnenoBanne MeTamionOIMMEPHBIX HAHOKOMITIO3UTOB B M0JI€ ONTHYECKOT0 U3IyUSHHS
HccnenoBanre HaHOMaTepHAaIOB ¢ €IMHUYHBIM MTOKa3aTesIeM MPeIoMICHUs
HccnenoBanne HaHoOMaTepUaioB ¢ KBa3MHYJIEBBIM [TOKa3aTeIeM MPEIOMIICHUS
HccnenoBanre HaHOMaTepHAIOB C HYJIEBBIM ITOKA3aTeNIeM MPETIOMIICHHS
HccnenoBanue abCoMOTHO MPO3PAYHBIX HAHOKOMIIO3UTOB
0. HccnenoBaHue ONTHYECKOTO OTPAXKEHUS U ITPONYCKaHUS MeTaMaTepHajioB
1. HUccnenosanue 3¢ dexra ycuseHus: ONTUYECKOTO U3ITYyY€HHUS MOHOCIOEM METaTTNYECKUX
HAHOYaCTHI]
12. HUccnenoBanue > deKrTa yCHICHHUS ONTHYECKOTO U3TyUIeHUS] CHCTEMON aTOMHBIX KJIacTEPOB
13. HccnenoBaHue HAHOCTPYKTYP B MOJI€ ONTHYECKOTO U3TYYECHUS
14. HaHOCTpPYKTYpHI H HAHOMATEPHAIIBI B TIOJIE ONITUYECKOTO H3ITyICHHS
15. HccnenoBanne HAHOCTPYKTYPHBIX METaMaTEpUAIOB
16. Metoxa pemETOYHbBIX CYMM JUTsI CHCTEMbBI MOHOCIIOEB METAIUTHYECKUX HAHOYACTHII
17. WccnenoBaHue cUCTEMbI MOHOCIIOEB U3 aTOMOB
18. HccimenoBanue cUCTEMBI MOHOCIOEB U3 HAHOYACTHUILL
19. KsanToBble 3(h)(heKThI B IPOCBETISAIOMINX HAHOMIOKPHITUAX ¢ (POTOHHBIMUM KPHCTAIIAMH
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20.
21.
22.
23.
24,
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.

44,

45.
46.
47.
48.

49,
50.

51.
52.
53.
54.
55.
56.

S7.
58.

OnTryeckue pasMepHbIE PE30HAHCHI B HAHOCTPYKTYpax

HccenenoBanue norynpoOBOJHUKOBBIX HAHOCTPYKTYP BO BHEIIHEM HICKTPUYECKOM I10JIE
HccnenoBanue nonynpoBOAHUKOBBIX HAHOCTPYKTYP BO BHEITHEM MArHUTHOM I10JIE
HccenenoBanue noynpoBOJHUKOBBIX HAHOCTPYKTYP BO BHEIIHEM ONTUYECKOM I10JI€
KomnbsrotepHoe MoaenupoBanue GU3NIECKUX CBOMCTB rpadeHa

KomnbroTepHoe MmoaenupoBanue GU3NIECKUX CBOMCTB rpadana

KomnbroTepHoe MoaenrpoBaHyue GU3NIECKUX CBOMCTB MOHOCIIOS. HAHOYACTHL] IIPH [TOMOIIHN
METO/A PEMIETOUYHBIX CYMM

HccnenoBanue puznueckoit Mozenb rpadeHa Ha ocHOBe ypaBHeHMs [lupaka

HccnenoBanue pu3nyeckux cBOUCTB rpadeHa

HccnenoBanue hu3nyeckux CBOUCTB rpadana

Hanosnexktponuka u MaTepuai rpadan

I'padenoBast HAHOIIEKTPOHUKA

HccnenoBanyne KBaHTOBBIX COCTOSIHMN HOCUTENEH 3apsaa B rpadene u rpadane
HccnenoBanre HaHOCTPYKTYPHBIX TUIEHOK U OKPBITUH U3 rpadena

HccnenoBanue npubopoB Ha OCHOBE rpadena

HccnenoBanue BEICOKOTEMIIEPATyPHOI CBEPXIIPOBOAUMOCTH rpadena u rpadana
HccnenoBanue Gpru3nyecKX CBOUCTB YIIIEPOIHBIX HAHOTPYOOK

HccenenoBanue paclpoCTpaHEHUs! CBETOBOTO U3JIyYEHHsI B Pa3JIMUHBIX cpefax
ONEKTPOIOMUHECLICHIINS HAHOCTPYKTYP

@OTOIIOMHUHECIICHIIUS HAHOCTPYKTY]P

@DOTOIIOMUHECLIEHIIUS IOPUCTOIO KPEMHUS

JIroMHHECIICHIIUS KBAHTOBBIX TOUEK

JIroMuHECICHIIMS KBAHTOBBIX HUTEH

KomnbroTepHoe MoAeIpoBaHKE IO pacCcesHUSI KOTEPEHTHBIX ONTHYECKUX (DOTOHOB B OJIMKHEH
30H€ KBAHTOBO-Pa3MEPHBIX CTPYKTYP U3 JUIIOJb-AUIIONBHO B3aUMOACUCTBYIOIINX aTOMOB C
yuétoM 3 dexTa OJIMKHETO T B 00JaCTH ONTHYECKUX Pa3MEPHBIX PE30HAHCOB
dusnueckue 0COOEHHOCTH ONTHYECKOM MUKPOCKOMMU OJIMXKHET0 MOJIsI pacCessHUs JJa3€pHOTO
U3JTyueHHs B OJMKHEH 30HE HAHOCTPYKTYPHBIX OCTPOBKOBBIX IIEHOK Ge Ha Si B obnactu
ONTUYECKUX Pa3MEPHBIX PE30HAHCOB

OnTHyeckasi MUKPOCKOMHSI TOBEPXHOCTH HAHOCTPYKTYP B OJIM>KHEN 30HE MOJIsl paccestHUs
JIa36pHOT0 U3JIy4ECHUS

HccnenoBanne KBaHTOBBIX 3(PPEKTOB B 3aBUCUMOCTHU OT CTENEHH 3aIUThI CJIOKHBIX CUCTEM IS
CXeM KBAaHTOBOM KpUNTOrpaguu B JIMHUAX CBA3M Ha KaHAJaX C ITyMOM, OJIOKOM KOPPEKLUU
OLIMOOK U OIIEHKH KBAaHTOBOM CJIOHOCTH B UUCJICHHBIX pacyéTax

Ontuueckuii 3¢ ekt lITapka B KBAHTOBBIX BHIYHUCIECHUAX

Oddekt 3eeMana B KBAaHTOBBIX BBIUYUCICHUSIX

Pewmenne ypasaenunt lllpéaunrepa u Aupaka 11 TpEXMEPHOTO U IBYMEPHOI0 aTOMOB BOJOpOAa
[IpoGnema ABYX 37IEKTPOHOB B KBAHTOBOI MEXaHUKE, PE30HAHCHOE B3aMO/ICHCTBHE
BOJIOPOJIONIO0OHBIX aTOMOB BO BHEIITHEM I10JI€ ONTUYECKHX (POTOHOB M PEATUCTUUECKHUE CXEMBI
KBaHTOBBIX KOMITbIOTEPOB

Pemenue ypaBHeHus Jlupaka juisg aroma BoJopo/ia

Pemenne ypaBnenus LlIpénunrepa st atoMa renus

YuciaeHHoe MOJIEIMPOBaHUE OTHOKYOUTOBBIX Jlornueckux 3neMeHToB CNOT Ha sneKTpoHHBIX
CIMHAX CUCTEMBI 3JIEKTPOHOB U3 PE30HAHCHO B3aWMO/ICUCTBYIOIINX MTPUMECHBIX PUI0EPTOBCKUX
aTOMOB, OXJIaXAEHHBIX Ja3€PHBIM U3Iy4EHUEM

WccnenoBanue BOTHOBBIX (PYHKIHUN CUCTEMBI JIEKTPOHOB U3 JIBYMEPHBIX BOJIOPOAOINOI00HBIX
aTOMOB B TOIIOJIOTMYECKHX KBAaHTOBBIX KOMIIBIOTEpAX HA ONITUYECKUX KBAHTOBBIX IIEPEXOAAX
HccnenoBanue Moenei MoIynpOBOJHUKOBBIX KBAHTOBBIX KOMIIBIOTEPOB HA CUCTEME
JIEKTPOHHBIX CIIMHOB B IEPEMEHHOM MarHUTHOM I10JI€

Pe3onaHcHOE TUTIONB-IHIIOIBHOE B3aUMOECHCTBHE aTOMOB BO BHEIITHEM I10JIE ONTHYECKUX
(OTOHOB M METOJI HHTETPAJIbHBIX YpaBHEHHH ¢ y4ETOM 3¢ dexta OIMKHEro mosis

KBaHTOBBIE KOMIIBIOTEPBI HA KOTEPEHTHBIX COCTOSHUAX PUIOEPTOBCKUX aTOMOB

KBaHTOBBII1 KOMIIBIOTEP HA aTOME BOJIOPO/A B ONTHYECKOM I10JIE
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KBaHTOBbIE BHIYHMCIICHUS U 3JIEKTPOHMKA Ha CIMHAX

HccnenoBanue anropuTMOB KBaHTOBBIX BBIYMCIECHUMN

HccnenoBanue anropuTMOB KBaHTOBOM Kpunrorpapuu

UccnegoBanue aropuTMoB KBAHTOBBIX BBIUMCICHUN U KPUTITOCUCTEM

KBanToBbie 3 dekTsl kpunrorpadun

HccnenoBanue BOTHOBBIX (PYHKIIUI JIEKTPOHA B IBYMEPHOM aTOME BOJIOPO/Ia B MOJICIH
KBaHTOBOT'O KOMIIBIOTEPA HA CUCTEME aTOMHBIX JIEKTPOHOB B I10JI€ ONTHYECKUX (POTOHOB
OnTudeckast OMCTaOUIBLHOCTH B KBAHTOBBIX KOMIIBIOTEPAX

DddexT OamKHEro Mo U ONTUYECKUE pa3MEpPHbIE PE30HAHCHI B KBAHTOBBIX KOMITbIOTEpaX
KorepenTtHas nepegayua sHepruu Mexay aTOMaMy B HAHOPa3MEPHBIX MPOLIecCopax

JlunaMuka Jia3epHO-0XJIakKAEHHBIX aTOMOB C IMPUJIOKEHUEM K KBAHTOBBIM BHIYMCIICHUSIM
KBanToBbIe BhIYHCIIEHUSI HA OMIKCUTOHAX B MOJTYNPOBOJHUKOBBIX KBAHTOBBIX HUTSIX
KBaHTOBEII1 OUT Ha OCHOBE J)KO3€()COHOBCKOTO KOHTAKTa OOBIYHOTO U BRICOKOTEMIIEPATYPHOTO
CBEPXITPOBOJHUKOB

HccnegoBanue KBaHTOBBIX MPOLIECCOB B MOIYITPOBOJHUKOBBIX HAHOCTPYKTYpaxX BO BHEIIHEM
MarHMuTHOM TI0JIE

HccnenoBanue KBaHTOBBIX MPOLIECCOB B HAHOCTPYKTYPaAX BO BHEIIHEM JIEKTPHUUECKOM I10JIE
Konpnencanust boze—DiiHiTeiiHa 1 KBAHTOBbIE BHIYHCICHUS

Konpnencauus boze—DiiHIITeliHa 1 KBAHTOBBIE KOMIIBIOTEPHI HA CUCTEME ATOMOB C JIA3EPHBIM
OXJIKICHUEM

HccnenoBanue KBaHTOBBIX KOMITBIOTEPOB Ha OCHOBE CHCTEMBI JIBYX JIEKTPOHOB B IIEHTPAJIbHO-
CUMMETPUYHOM T10JI€ aTOMHOTO si/ipa B KBAHTOBOW MEXaHHUKE

KBanTtoBrie BeraucieHus Ha 3pdexre 3eemana. McciaenoBanue BOJTHOBBIX (PYHKIIHIA SJICKTPOHOB U
SHEPreTHYECKUX CIEKTPOB aTOMOB B MOJIYIIPOBOJHUKOBBIX KBAHTOBO-Pa3MEPHBIX CTPYKTYpPax BO
BHEIIIHEM MarHUTHOM TI0JIe

KBanrtoBrbie Berurcienus Ha ontudeckoM sdekre Lltapka. MccnenoBanue BOTHOBBIX (BYHKIIHIMA
3JIEKTPOHOB M SHEPTETUUECKUX CIIEKTPOB aTOMOB B KBAHTOBBIX CHUCTEMax BHYTPHU
MOJIYITPOBOIHUKOBBIX HAHOCTPYKTYP M HAHOCTPYKTYPHBIX IJIEHOK BO BHEIIHEM 3JIEKTPUYECKOM
nosie

D¢ dexT OamKHEro Mo B KBAHTOBBIX KOMITBIOTEPaX

UccnenoBanue 3¢ dexra onTuueckoit OMCTaOMIHLHOCTA B KBAHTOBBIX KOMITBIOTEpAX
HaHoTexHom0rnM HEBUAMMOCTH B ONITUYECKOM AHANa3oHe

OrnTuyeckne pa3MepHbIE PE30HAHCHI B KBAHTOBBIX TOYKAX M aHTUTOYKAX, KBAHTOBBIX HUTSIX U
AQHTUHUTAX BO BHEUIHEM I0JI€ JIA3€PHOTO U3ITYyYEHHUS

OrnTryeckne pa3MepHbIE Pe30HAHCHI B MEPUOINMUECKUX HAHOCTPYKTYpax ¢ KBAHTOBBIMU SIMaMH B
0JI€ JIA3€PHOT0 U3Iy4YeHUs ¢ Y4€ToM 3¢ deKxTa OIMKHEro Mmosis

Meroa KBa3U4acTHI] B TBEPIOTEIHHON HAHOAIEKTPOHHKE. VccienoBane MarHuTHBIX pa3MEPHBIX
PE30HAHCOB B CUCTEME MOJISIPUTOHOB U MAarHOHOB BHYTPH MOJIYIIPOBOJJHUKOBBIX HAHOCTPYKTY]P
UccnenoBanue BOTHOBBIX QYHKIIUNA SKCUTOHA U OMIKCUTOHA B TIOJIYIIPOBOTHUKOBOU KBAHTOBOM
HUTHU

UccnenoBanue BOTHOBBIX QYHKITUN AJIEKTPOHA U3 BOJIOPOIOTIOIOOHOTO aTOMa B KBAHTOBOW HUTH
Y IPUJIOKEHUS K KBAHTOBBIM BBIYHCIICHUSM

UccnenoBanue BOHOBBIX YHKITUNA aTOMHBIX JIEKTPOHOB B KBAHTOBBIX KOMITBIOTEPAX
AHHUTHIISIIIMOHHBIN JIa3ep Ha aTOMaxX MO3UTPOHUS

HccnenoBanne aHHUTHIISIIIAN aTOMa MTO3UTPOHUS B TI0JIEe COOCTBEHHBIX M BHEITHUX ()OTOHOB
HanorexHonoruu B ontuke

BzanmopeiicTBre aTOMOB B KBAHTOBLIX Toukax (Ge/Si

du3nuecKre NPUHIMIBI HAHOTEXHOIOTUH

DddekT 3ameyieHns cBeTa

OnHOANEKTPOHUKA

HccnenoBanue 0qHOIIEKTPOHHOTO TPAH3UCTOPA

UccnenoBanme Gpu3ndecKnx MPUHIIUIIOB HAHOTEXHOJIOTHH OJHOAJICKTPOHHBIX TPAH3UCTOPOB
TynaenbHbIN 2O (PEKT U ero npuMeHeHne



Jlna camocmoamenvHoll n0020MO6KU K 3AHAMUAM NO OUCHUUNIUHE DEKOMEHOYEMCA UCNOIb308AMb
YyueOHo-memoouuecKue Mamepuaibl:

1. Anryamn, K. K. Onrtuka HaHOCTPYKTYp M HaHOMATepHaJOB : YydeOHoe mocobue. 1
Muxkpockonuyeckre ypaBHeHus: snektponuHamuku / K. K. Antynun. - 2-¢ u3n. - Mocksa :
Jupekr-Memaua, 2014. - 82 ¢. URL.: http://biblioclub.ru/index.php?page=book&id=240553 .

2. Aurynun, K. K. Ontuka HaHOCTPYKTYp M HaHOMAaTepHaJIOB : ydeOHoe mocobue. 2 : YpaBHEHUS
11 atoMHBIX iepeMeHHbIX / K. K. Antynun. - 2-¢ u3a. - Mocksa : {upexkt-Menua, 2014. - 61 c.
URL.: http://biblioclub.ru/index.php?page=book&id=240554 .

3. Aunrynun K. K. Ontuka B o0mieit 1 9KCIIepuMEHTaIbHON (DU3UKE : METOJUYECKUE PEKOMEH AN
/ ®I'bBOY BO "Val'llY um. U. H. Yaegaosa". - YiaesHosck : ®I'bOY BO "Val'lly um. U. H.
Vuesuosa", 2017. - 15 c.

5. IlpumepHbIe OLleHOYHBIE MATEPHAJIBI JAJIs IPOBEJACHUS TEKYIIero KOHTPOJIs yCleBaeMoCTH
U MIPOMEKYTOYHOM aTTeCTANMH 00y4aI0IIUXCH 110 JUCHUIITTHHE
Opranusanus v NpoBe/ieHUe aTTeCTAllH CTyAeHTa

®I'OC BO B cOOTBETCTBMM C MPUHLMIIAMH bBOJIOHCKOro Ipouecca OpHUEHTUPOBaHbI
MIPEUMYIIECTBEHHO HE Ha COO0IeHHe o0ydaromeMycs KOMIUIEKCAa TEOPETHYECKHX 3HAHHWM, HO Ha
BbIpaOOTKY y MAarucrpa KOMIETEHIMH — JUHAMUYECKOro Habopa 3HaHUM, yMEHUI, HaBBIKOB M
JIMYHOCTHBIX KAa4eCTB, KOTOPbIE O3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE TpyAa
U YCHELIHO NpOo¢eCCHOHATIBHO PEaIN30BbIBATHCS.

B mnponecce OuLEHKHM CTyAEHTOB MAarucTpaTypbl HCIOJB3YKOTCA KaKk TPaJWIMOHHBIC, TaK W
MHHOBAIIMOHHBIE THUIbI, BUbI U (OpMbI KOHTpOIIs. [Ipu 3TOM MOCTENEHHO TPaJAMLIMOHHBIE CPEJICTBA
COBEPIICHCTBYIOTCS B pyClle KOMIIETEHTHOCTHOIO IOJIXO0Ja, a WHHOBAIIMOHHBIE CPEICTBA
aJlalITUPOBAHBI JIJIs1 IOBCEMECTHOI'O IIPUMEHEHMS B POCCUHCKON BY30BCKOM IPAKTUKE.

Lens mnpoBegeHMss aTrecTalMM — IIPOBEPKAa OCBOCHMS 00pa30BaTENbHONM MPOTrpaMMbl
JUCLUIUIMHBI Yepe3 chOopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YJILTATOB.

Tunel KOHTpPOJIA:

Texymasi arrecranms: npecTaBieHa caelyIOIUMU padboTaMu: OTYETHOCTD IO JIAOOPATOPHBIM
3aHSTUSIM.

IIpoMe:xxyTOYHaAsE aTTeCTAlMA OCYLICCTBISETCA B KOHIE CEMECTpa M 3aBEpIIAET U3y4yeHUe
JTUCHUIUIMHBL, TIOMOTaeT OLEHUTh OoJiee KPyIHbIe COBOKYITHOCTH 3HAHUI M yMEHUH, GopMUpOBaHHE
ONPEACIEHHBIX KOMIIETECHIIUN.

OneHOYHBIMU CPEJICTBAMHU TEKYIIETO OLEHMBAaHUS SBISIOTCSA: YCTHBIE OMNPOCHl IO TEOPUH,
pelieHre 3aaad, (U3MUYECKUe IUKTAHThI, 3BpUCTHYECKas Oecena MO TeMe 3aHATHUSA, TPYNIOBOE
oOCyXXJeHHEe TeMbl 3aHATHS, 3aluUTa pedepaTa WiIM IpoeKTa, KOHTposbHas pabdorta. KoHTpoib
YCBOCHHMsI MaTepHualla BeIETCsl pEryJIipHO B TEUEHHE BCETO CEMECTpa Ha JJaOOPaTOPHBIX 3aHATHUSIX.

No CPEACTBA OLIEHUBAHUA, OO6pazoBaTebHbIC
H/H HCHOJIb3YEMBIC JIs1 TCKYLIETO0 OLICHMBAHUS MMOKA3aTCIIA pCByJ'ILTaTLI UCHUTIINHEI
(hopMHUpPOBaHUS KOMITCTCHIIUI

1 OueHoYHBIE CPEACTBA JJIsl TEKYIEH aTTeCTAIHH OP-1 3Haet TeopeTnyecKue
OC-1 ycTHBIi onpoc IO TEOPUH, OCHOBBI METOIOJIOTHUH U METOJIOB
OC-2 pa3HOypOBHEBBIC 33]Ia4H U 33JJaHUS, HAYYHOTO MCCIIE0OBAHUS 110
OC-3 pusnyeckuit TUKTAHT, (bU3UKO-MaTEMaTHUYECKUM
OC-4 »>Bpucrtrnueckas decena, HayKaM;
OC-5 rpynnosoe 00cyxieHue, OP-2 ymeeT npOBOAUTH HAayYHbIC
OC-6 3ammra pedepara, MPOEKTa, CTATHH, HCCTIE0OBAHUS IO (PUBHUKO-
OC-7 koHTpOJBHAs paboTa MaTeMaTUYECKUM HayKaw,

2 OuneHouHbIe cpeacTBa A5 IPOMeXKYTO4YHOI atTectanun | OP-3 Bianeer MerogamMu

3a4€T Hay4YHOI'O HCCJICIOBAHUS 11O

OC-8 3auér B popme ycTHOTO cobece1oBaHUs 1O (DU3HKO-MaTeMaTHIECKUM
BOTIPOCaM HAayKaM.

Onucanue OICHOYHBIX CpPEACTB M HEOOXOOUMOro OO0OpYAOBaHUS (JEeMOHCTPAIIMOHHOTO
MaTepuaia), a TakK ke MpPOoIeaypbl U KPUTEPUU OILICHUBAHUS MHAUKATOPOB JOCTHIKEHHSI KOMIETEHIIHIH
Ha pa3IMYHBIX JTanax uX (OPMHUPOBAHMA B TPOLIECCE OCBOEHHUS 00pa30oBaTENbHON IMPOrpaMMbI



npencraBicHsl B DOHIE OLEHOYHBIX CPEACTB UIA  TEKYIIEr0o KOHTPOJSA YCIEBAEMOCTH U
IIPOMEXYTOUHOM aTTecTalMy MO JUCLUIUIMHE «MEeToJ0JI0THS U METOJAbl Hay4HOI'O MCCIIEN0BaHUS
(bu3uKO-MaTEMaTHICCKUE HAYKH )».
Mamepuanwi, ucnonv3yemole 014 meKyuse20 KOHMPOA YCReeaemMocmu 00y4arouwuxca no
oucuuniune
Marepuains! 1uis1 OpraHu3aluy TEKYIIEH aTTeCTalluy IIPEICTABIEHBI B II. 5 IPOrpaMMBl.

Mamepuanwi, ucnonv3yemoie 0,11 RPOMENCYMOUHO20 KOHMPOIA YCREGAEMOCIU 00YUAIOWUXCA NO
oucuuniune
OC-8 3auéT B popMe ycTHOro codecel0BaHUSA 10 BONPOCAM
IlepeyeHb BONPOCOB K 3a4ETY
Opranu3anus Hay4HbIX MccaenoBaHuil. OpraHn3aluoHHas CTPYKTypa HayUHBIX YUPEKICHUH.
Knaccudukanus u sTamnsl Hay4HO-UCCIIEA0BATEIBCKOM PabOTHI.
[TonroToBka Hay4HbIX U HAy4YHO-IIE€arOrMYECKUX KaJpOB.
[TpuopuTETHI U CTpATETUs] HAYYHO-TEXHUYECKOTO Pa3BUTHSL.
XapakTepUCTUKU U JIOTMYECKasi CTPYKTypa HAay4yHOW JeATENIbHOCTH. XapaKTepUCTUKU HAyYHOH
JeSITeTHbHOCTH.
CpencTBa o3HaHMs B HAYYHOH J€STEIbHOCTH.
MeTobl TEOPETHUECKUX U SKCIIEPUMEHTABHBIX UCCIICTOBAHMIM.
8. Meroauka opraHu3allid M NPOBEACHHMsS HAy4yHOro uccienoBaHus. [IpoekTupoBaHHE HayyHOIO
WCCIICIOBAHMS.
9. TexHonoruueckas ¢aza Hay4HOT'O UCCIICTOBAHMS.
10. PedurekcuBHast paza HAYIHOTO UCCIICIOBAHUSI.
11. MonenupoBaHue Kak MeETOJ MCCIENOBaHUS B (PU3MKO-MAaTEeMAaTHUYECKUX HayKaX. Bujabl
MOJICIIMPOBAHMUSL.
12. Knaccudukaius MoaeIeH.
13. BeiOop THIIa MaTeMaTHYECKONW MOJIEIH.
14. Metoauka SKCHEPUMEHTAJIbHOIO HMCCIENOBaHMSA. THNBI M 3aJaud  SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM, UX Ki1accudukarus.
15. BeuucnuTenbHbli SKCIEPUMEHT.
16. Metoanka mpoBeIeHUS KCIIEPUMEHTAIBHBIX PaloT.
17. PaboTa ¢ Hay4HOIi 1uTeparypoil. [loaroroBka Hay4Ho# myOiaMKamnuu.
18. VcrouHnKH Hay9IHOUH HHPOPMAITHH.
19. PabGoTa ¢ uCTOYHMKAaMU HAYYHO-TEXHHUUECKON HHPOPMAIIHH.
20. TexHOIIOTHS MTOATOTOBKU HAYYHOU TyOIMKALINH.
B koHue u3yueHHs JUCHMIUIMHBI MOJBOJAATCS MTOTM PabOTHl CTYIEHTOB Ha JIEKLMOHHBIX H
MPAKTUYECKHUX 3aHATHAX ITyTEM CYMMHUPOBAHHS 3apa00TaHHBIX 0AJIJIOB B TEUSHHE CEMECTPA.

orwdPE

~No

KpnTepml OlleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCHMIIJIMHE

®opmupoBaHue 0a1JIbHO-PEHTHHIOBOM OLIEHKH PadoThl 00YYAKOLINXCH

o, [Mocemenne | Iocemenue Pa6ora na 3auér
§ JIEKIUN 1abopaTOPHBIX | TaOOpPaTOPHBIX
> 3aHATUN 3aHATUAX U TEKYILUN
@) KOHTPOJIb
1 | PazbammoBkamo |1*1=1 5*1=5 62 Gamnna 32 Gama
BHJIaM paboT Oain 0amIoB
CymMapHbIit 1 Gamn 5 6amroB 68 GayioB 100 GamnoB
MAaKCHUMaJIbHbIN
6ast

Ilo pe3ynpTaTaM NPOMEXYTOYHBIX AaTTECTAlMI CTYAEHTY 3aCUUTBIBACTCS TPYJOEMKOCTH B
3a4€THBIX enuHUNax. CTyAeHT mo y4eOHOW AMCIUIUIMHE I0JIydaeT OTMETKY '3auTeHo" COrjlacHO
crlenyromen Taouie:



Bamer (1 3auérHas equHuIA)
«3a4TEHO» 51-100
«HE 3a4TEHO» 0-50

6. MeTtoanuyeckue yKa3aHus s 00y4al0LIUXCS 110 OCBOCHHMIO JMCHUIIIMHbI

YcneurHoe uzydeHue Kypca TpeOyeT OT CTYJCHTOB IMOCEIICHUs JICKIM, aKTUBHON pabOoThl Ha
71a00paTOPHBIX 3aHATHUSX, BBIIOJHEHHUS BCeX YUEOHBIX 3aJaHMH IpernojaBaTels, O3HAKOMIICHHS C
6a30BbIMU y4eOHUKaMU, OCHOBHOU U JIOTIOJIHUTEILHOMN JINTEPATYpPOil.

OcHoBHOH (hopMOIi U3T0KEHUS MaTepuaia Kypca sSBIsIoTcs jekuun. Kak npaBuiio, Ha JIeKIUU
BBIHOCUTCSI OCHOBHOM IIpOTpaMMHBIM MaTepuayll Kypca. YacTe Marepuasa BBIHOCATCA UL
CaMOCTOSITEJIbHOI'O H3YYEHHUS CTYAEHTAaMH C HEIPEMEHHbIM, COOOIIEHHUEM MM JIMTEPATypHBIX
MCTOYHHUKOB U METOAMYECKHX Pa3paboTok. Ha mpakTH4ecKux 3aHATHUAX pAacCMaTPUBAIOT (pparMeHTHI
TEOpHUH, TPEOYIOLIME CIOKHBIX MAaTeMaTHMYECKUX BBIKJIAZOK, Pa3JIMYHble METO/bI peIleHHs 3a1ad U
HauOosiee TUNHMYHBIC 3amaud. [l 3akperyieHuss MarepHaja, pacCMaTpHBAEMOro Ha MPAaKTUYECKHX
3aHATHUAX, CTYACHTHI IIOJy4YalOT JOMAallHME 3aJaHus B BHUAE psAfa 3alad U3 COOTBETCTBYIOLIMX
3a/1a4HUKOB.

Ha gnexumsax wu3ydaercs warepual [0 OCHOBOIIOJIAralOIMM — BONPOCAM  JHUCLUILIMHBI,
pPacCKpBIBAETCA UX MPAKTUYECKAs 3HAYMMOCTh. B X0/€ NMpOBEACHUS JIEKIUU UCIIOJIB3YIOTCS IIPUEMBI U
METOABbI MpobsieMHOro obydeHus. Ha mpakTUueckux 3aHATHUAX PacCMaTPUBAIOTCS METOABI PEILeHUs
MIPUKJIAJHBIX 3a/1a4, IPOBOJUTCS aHAJIU3 MOJYYEHHBIX PE3yJbTaTOB. B X0/€ NMPaKTUYECKOro 3aHATHS
OJTHOBPEMEHHO IpecielyeTcsl Liedb paCIIUPEHUs U yIiIyOJeH!s 3HaHUH, IOJyYEHHbIX Ha JEKIHH.

[Ipy M37I0)KEHUM TEOPETUYECKOIO Marepuala Ha JIEKIUH, a TAKXKE IPH PELICHUM 3a1ad Ha
MPAKTUYECKHUX 3aHATHSX JJIS IEMOHCTPALUU TpapUKOB, 00yUyaroyX IPOrpaMm M T.I. PEKOMEHyeTCsl
HCIIOJIb30BAaTh KOMIIBIOTEPHYIO MYJIbTHUMEIUNHYIO YCTAHOBKY.

3anuch JIeKIMM — OfHa U3 (OpPM aKTUBHOM CaMOCTOATENbHOM paboThl CTYJEHTOB, TpeOyromas
HaBBIKOB M YMEHHUS KPaTKO, CXEMAaTH4YHO, IOCJIEJOBATEIbHO M JIOTUYHO (PUKCHPOBATH OCHOBHBIE
IIOJIO’KEHHMSI, BBIBOJbI, 0000IeHUs, (OpMYIMPOBKH. B KOHIE JeKIMM NpernojaBareib OCTaBseT
BpeMs (5 MUHYT) AJIL TOTO, YTOOBI CTY/I€HTHI UMEIN BO3MOXHOCTh 337aTh YTOUHSIIOIIME BOMPOCHI IO
n3yyaeMoMy Marepuainy. M3-3a HEZOCTaTOYHOIrO KOJIMYECTBA ayJUTOPHBIX YaCOB HEKOTOPBIE TEMBI HE
yZlaeTcsl OCBETUTHh B IMOJHOM O0ObEME, MO3TOMY MpErojiaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE
BOIIPOCH! BBIHOCUT Ha CaMOCTOSITENBbHYIO paboTy CTYAEHTOB, PEKOMEHAys Ty WM UHYIO JIUTEpaTypy.
Kpome aroro, mis sydmero OCBOEHMs MaTepuaja M CHUCTEMAaTH3allMd 3HAHUM 1O JUCLUIUIMHE,
HEOOXO0AMMO TOCTOSIHHO pa30oupaTh MaTepUallbl JIEKIUHA 0 KOHCTIEKTaM M y4eOHbIM rmocobusiM. B ciryuae
HE00X0IMMOCTH 00pallaThesl K MPEro1aBaTelio 3a KOHCYIbTalHeH.

Pexomenayercs mocine Kaxaoi jgekiuuu opopMisTh KOHCIEKT Jekuuil. Ilepen kaxoi nekunei
MPOYUTHIBATh KOHCHEKT MHPEABIIyIIEH JIEKIIMH, YTO CHOCOOCTBYET JIYYIIEMY BOCIHPHSTHIO HOBOI'O
Marepuana.

Jlekuuu UMET B OCHOBHOM OO30pHBIM XapakTep W HAalENEeHbl Ha OCBelleHHe Hauboliee
TPYAHBIX U JUCKYCCHOHHBIX BOIIPOCOB, a TAKXKe MPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
paboTel ¢ HaydHOll nureparypoi. Ilpenmonaraercst Takke, YTO CTYAEHTHl MPUXOIAT Ha JIEKIHH,
NpeIBAapUTENIbHO  MPOpaboTaB  COOTBETCTBYIOIIMKA  y4eOHBIH  Marepuaid IO  HCTOYHHKAM,
PEKOMEHTyEMBIM IPOTPAMMOM.

Haubonee BaxkHbIe pa3zesnbl Kypca BBIHOCSTCSA Ha MpakTHYeckue 3aHATHs. Ha kaxaom 3aHATHH
IpejiaraeTcsi HeCKoJIbKo 3amad. YacTh 3ajjau pemiaercd Ha 3aHATUU C MOJAPOOHBIM 00CYXKICHHEM
METOJIa M TOJYYEHHBIX pPe3yibTaToB. OCTalbHBIE 3aJaud CTYJAEHT peulaeT caMoCTosATeNnbHO. s
3auéTa KOHTPOJIbHOM pabOThl CTYIEHT JOJKEH 3allUTUTh Bce 3anaHus. llpemycMmoTpena 3ammra
pedepara.

[IpakTnueckoe 3aHATHE — BaKHEWIIas QopmMa CaMOCTOATEIbHOW pabOThl CTYIEHTOB Hal
Hay4YHOH, y4yeOHOW M TepuoauuecKoi suTepaTypoil. VIMEHHO Ha MPAaKTUYECKOM 3aHATUU KaXKAbIH
CTYJEHT HUMEeEeT BO3MOKHOCTh IPOBEPUTH TNTyOMHY YCBOGHMsI y4eOHOTO MarepHualia, moka3aTh 3HaHUE
KaTeropui, TMOJIO)KEHUH W HMHCTPYMEHTOB MNpPO(EecCHOHAIBHOM JEATeNbHOCTH. YuacTue B
IIPAKTUYECKOM 3aHATHM IO3BOJIAET CTYJEHTY COCIUHUTBH IIOJYyYCHHBIE TEOPETHUYECKHE 3HAHHA C
pelieHHeM KOHKPETHBIX MPAaKTUYECKHX 3aJady W Mojenedl B oOmacTu mnpodeccHoHaTbHON
HesaTeNbHOCTH. IIpakThueckne 3aHATHS B pPaBHOM MEpe HAIPaBICHBl HAa COBEPLICHCTBOBAHUE



WHIMBUAYAIBHBIX HABBIKOB PEIICHUS TCOPETHYCCKUX M TMPHUKIAIHBIX 3a/1ad, BHIPA0OTKY HaBBIKOB
MHTEJUIEKTYalIbHOM paboThl, a Takke BeACHHS MUCKyccuil. KOHKpETHBIE MPOMOPIMH Pa3HBIX BUIOB
paboThI B TPYIINE, a TAKXKE CIIOCOOBI X OIEHKH, OMPEACIAIOTCS PEIoAaBaTelieM, BEIYIIUM 3aHITHS.

IMoaroroBka K NMPAKTHYECKHM 3aHATUSIM.

[Tpu MOAroTOBKE K MPAKTUYCCKUM 3aHATHUSAM CTYICHT JIOJDKEH U3yYMTh TEOPETUUCCKUN MaTepral
0 TeMe 3aHATHUS (MCIIOJIb30BaTh KOHCIEKT JICKIWH, U3yYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMHUTHCS C
JOTIOJTHUTEIGHOM ~ JINTEpaTypoil, NpH HEOOXOAMMOCTH JIONIOJIHUTh KOHCIIEKT, JieJlai B HEM
COOTBETCTBYIOIIME 3aIMCH U3 JIMTEPATYPHBIX UCTOYHUKOB). B citydae 3aTpyaHEHMA, BOSHUKAIONIUX TIPU
OCBOCHHH TEOPETUYECKOr0 Marepuayia, CTYASHTY CIeAyeT oOpaliarhCs 3a KOHCYJbTAIlMEeH K
mperoaBaTeio. Mg Ha KOHCYIbTAINI0, HEOOXOIUMO XOPOIIIO IPOJyMaTh BOIPOCKI, KOTOPBIC TPEOYIOT
pa3bsSICHEHHSL.

B Havasie mpakTHYeCKOro 3aHATHS MPEIOAaBaTe]lb 3HAKOMUT CTYJICHTOB C TEMOM, OTJIAIlaeT IUIaH
MIPOBE/ICHUS 3aHATHUS, BBINACT 3aJaHHs. B TeUeHHWE OTBEICHHOTO BPEMEHHM Ha BBITIOJHEHUE PabOThI
CTY/ICHT MOXKET OOpaTHTHCS K MPEIOIaBaTelI0 32 KOHCY/IbTAMEH WM Pa3bsICHEHUAMU. B KOHIIE 3aHATHS
MIPOBOJIUTCS TIPUEM BBHITIOIHEHHBIX 33]aHUH, COOECEIOBAHKE CO CTYICHTOM.

Pe3ynbTaThl BBINOJHEHUST MPAKTHYSCKUX 3aJlaHUI OICHUBAIOTCS B Oaiax, B COOTBETCTBUU C
OaITbHO-PEHTUHTOBOI CHCTEMOM YHUBEPCUTETA.

OCHOBHBIM METOZOM OOY4YCHHS SIBISETCS CaMOCTOSITEIbHAas paboTa CTYJICHTOB C Y4eOHO-
METOIMICCKUMH MaTepHalaMy U HAYYHOH JINTEPATyPOH.

PekomMeHOBaHHAs — TpemojaBaTeNsIMA  JIMTEpaTypa M ydeOHbIe  [MOCOOMS  CIIy)Kar
WH()OPMAIIMOHHOW OCHOBOHM W TIO3BOJISIIOT PETYJSPHO 3aHUMAIOIIMMCS CTYJACHTaM YCBaWBaTh
JeKIMOHHBIA Matepuai. [yis oOecrieueHusl TEPMUHOJIOTHYECKON OIHO3HAYHOCTH y4eOHOe mocolOue
COJICP)KUT CIIOBApPh OCHOBHBIX TEPMHUHOB, HCIONB3yeMbIXx B HEM. Kpome Toro, mporpamma Kypca
JICKIHH COJEPIKUT BOMPOCHI JIJIsi CAMOKOHTPOJIS.

CaMocTtosiTenbHasi paboTa CTYACHTOB IOAPa3yMEBaeT BBIMOJHEHUE CTYJSCHTAMH JIOMAITHETO
3aJjaHus B BUJIC PEIICHUS HEOOXOJAUMOT0 MHHUMYMa 3a]a4 U3 COOpHUKA JUIs MPAKTHUECKUX 3aHITHH,
KOHCYJIbTAIIMi M aHATN3a KX PEIICHUS] COBMECTHO C TIPEIoaBaTelieM.

KouTponbp camoctosiTenbHON (BHEAyAMTOpPHOW) pabOThl — HamuMcaHue M 3amuTa pedepara,
BBICTYIUICHHE C JIOKJIQJIOM Ha MPAKTHYECKUX 3aHATHIX, PEIICHUE KOHTPOJIBHOU PabOTHI.

B nmnpormecce olleHMBaHUS TMHCHMEHHBIX KOHTPOJBHBIX W CaMOCTOSITENBHBIX paboT mpu
pa3eNieHny 3aJjaHusl Ha JISHCTBUS TIPH OICHUBAHUM 3a OCHOBaHHUE OepETcs ClieAyromas mpoIeHTHAs
mIKaua:

90-100 % ot ymuciia myHKTOB — OlleHkKa "5",

74-89 % OT 4ncna MyHKTOB — OIleHKa "4",

60-73 % oT uncna myHKTOB — OorleHKa "3",

40-59 % ot uKcna MyHKTOB — OIleHKa "2",

0-39 % ot ymncna myHKTOB — oreHka "1".

CTyneHTy MOXHO TIOCTaBUTh OIICHKY BHIIIIE, €CIIU CTYJIEHTOM OPUTHHAIBHO BBIIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYyUYEHHS SBIIICTCS CAMOCTOSITENIbHAS padoTa CTYJIECHTOB C Yy4eOHO-
METOJIMYECKUMH MaTepHallaMy U HAyYHOU JINTEepPaTypoi.

OCHOBHBIM METOJIOM OOYyUYEHHS SIBIIICTCS CaMOCTOSITENbHAS padoTa CTYJIECHTOB C Yy4eOHO-
METOJIMYECKUMHU MaTepralaMy U HAyYHOU JIUTEepaTypou.

PexoMenmamuu Jutsl CTy/IEHTa BKITIOYAIOT B ce0sI ClIeIyroIee:

- o0s3arenbHOE MOCEIICHHE JISKIMI BEAYIIETO MPenoiaBaTesi; JeKIUA — OCHOBHOE METOJIMYECKOE
PYKOBOJICTBO TP H3yYEHUH JTUCITUTUIHHBI, HAN00JIee ONTUMAIBHBIM 00pa30M CTPYKTYPHUPOBAHHOE
U CKOPPEKTHPOBAaHHOE€ Ha COBPEMEHHBIH MaTepuana; B JIeKIMH TIyOOKO H TOIPOOHO,
apryMEHTHPOBAHO W METOJOJIOTUYESCKH CTPOTO PACCMATPHUBAIOTCS TJaBHBIC MPOOJIEMBI TEMBI, B
JIEKIIUU JAIOTCSI HEOOXOIMMBIE pa3HbIe MOAXO/bI K HCCIEAYEMBIM MTPOOIeMaM;

-  TOJTOTOBKY M aKTHBHYIO pa0OTy Ha MPAKTHYECKUX 3aHITHSAX; IMOJTOTOBKAa K MPAKTHYCCKHM
3aHSATHUSIM BKJIFOYAET MPOPaOOTKy MaTepHUaIoB JIEKIIHiA, PEKOMEHIOBAaHHON y4eOHON JHUTepaTyphl,
a TaKKe BHITIOJTHEHUE 3a/IaHUH HA CAMOCTOSATEIHbHOE PEIIeHUE 3a/1a4.

MeToauyeckiue pEeKOMEHAANMK IO TMOATOTOBKE K TMPAKTHYECKUM 3aHATUsAM. [IpakTudeckoe
3aHATHE BKJIIOYAeT B ceOs JBa BHJA padOT: MOATOTOBKY COOOIICHUS M Yy4acTHE B OOCYXICHHH



npo0JieMbl, 3aTpOHyTOM coobmenneM. OCHOBHOM BH paOOThl HA 3aHATHU — y4acTHE B OOCYKICHUU
poOIEMBI.

BeicTyniieHust Ha IPaKTUYECKUX 3aHATHUAX JOJDKHBI ObITh 110 BO3MOXKHOCTH KOMIIAKTHBIMHM U B
TO K€ BpeMsI BpasyMUTEIbHBIMU. Ha nmpakTuueckom 3aHATHH UJIET IPOBEPKA CTEIIEHU TPOHUKHOBEHUS
B CyThb Martepuaina, oOcyxnaemoil mpobnemsl. [losTomy Oecena Oyner MATH HE MO COAEPIKAHUIO
MPOYUTAHHBIX PAdOT; MpenoaBareib OyJeT CTaBUTh MPOOJIEMHBIE BOIPOCHI.

[lo OKOHYAaHMHM MNPAKTUYECKOIO 3aHATUS K HEMy cienyeT oOpaTuTbcs ewmeé pas, MOBTOPUB
C/I€JIaHHBIE BBIBOJIbI, IPOCJIEUB JOTMKY X IOCTPOEHUS, OTMETHUB IOJIOKEHHUS, JIEKAILUE B UX OCHOBE
— JI7151 3TOT0 B TEYEHUE 3aHATHS CIEeNyeT JAenaTh HeOOobINe OMETKH. TakuM 00pa3oM, IpakTHYeCKoe
3aHATHE HE MPOHAET AapoM, 3aKpelieHHe pPe3yJbTAaTOB 3aHATUSA BeAET K JydlIeMYy YCBOEHHIO
Marepuajga M3y4CHHOW TEMbl M JIydlled OpHUEHTAllMM B CTPYKType Kypca. BelenpusenéHHas
nporenypa J0JDKHA NPAKTUKOBATBCA PETYSIPHO — cTaOWibHAs M INpHIeXKHas paboTa B TE4YEHUE
cemecTpa OyZ€eT 3aJI0roM yCIexa Ha CECCUU.

Meroauyeckre yKazaHUsT IO OpraHM3allud W IPOBEAECHUIO CaMOCTOSATENIBHOW paboThI
dopmynupyroTcss B BUAE 3aJaHWA JUIA  CaAMOCTOSTENbHOW paloThl, MpeayCMaTPUBAIOIINX
HCIOJIb30BaHNE HEOOXOJUMBIX TEPMUHOB U MOHATUH MO npolieMaTuke Kypca. OHU HaleJuBaOT Ha
MPAaKTUYECKYI0 pPa0OTy IO NPUMEHEHHIO H3y4aeMOro MaTepuana, IMOUCK Oubimorpadudeckoro
MaTepuajia ¥ 3JEKTPOHHBIX MCTOYHHUKOB MH(POPMALUHU, WUTIOCTPATUBHBIX MAaTE€pUaIoOB. DTH 3a/1aHUs
TaK)Xe OPUEHTHPYIOT Ha HAIMCaHWE KOHTPOJIBHBIX PadoT, pedepaToB. 3agaHus O CaMOCTOATEIBHOM
paboTe aarTcs O TeMaM, KOTOpbIe TPEOYIOT IOMOIHUTEIbHONW IPOPAOOTKH.

[lonroroBka K yCcTHOMY AOKJIANY.

JIOKIazbl 1eNatoTCs 10 KaX 10 TeMe ¢ 1IeTIbI0 TPOBEPKH TEOPETUYECKUX 3HAHUH 00yJarolerocs,
€ro CIOCOOHOCTH CAaMOCTOSITETIHHO TNPHOOpETaTh HOBBIE 3HAHMA, pabOTaTh C HMH(GOPMAIOHHBIMU
pecypcamMy U U3BJIEKaTh HYXHYIO HH(POPMAIHIO.

JlokJa bl 3aCiIyIIMBAIOTCS B HaYaJle PAKTUUECKOrO 3aHATHSI ITOCIIE U3YYEHHUS! COOTBETCTBYIOIIEH
TeMbl. [Ipo0IKUTEIBHOCTD 10KIIa/1a He IOJKHA NPEBBIIIATh 5 MUHYT. TeMy JOKIaa CTyIeHT BbIOUpaeT
I10 KEJIAHUIO U3 MPEITIOAKEHHOTO CIHCKA.

IIpu moaroroBke MOKIaNa CTYIEHT JIOJDKEH HM3YYUTh TEOPETUYECKHM MaTepHai, HCHOJIb3ys
OCHOBHYIO M JIOIOJHUTENIbHYIO JIMTEpaTypy, O0Os3aTelbHO COCTaBUTh IUIAH JIOKJIaAa (MepeyeHb
paccMaTpuBaeMbIX UM BOIPOCOB, OTPAXKAIOUIMX CTPYKTYpPY M IMOCIEAOBAaTEILHOCTh MaTrepHuaia),
MOJITOTOBUTH Pa3/laTOYHbIN MaTepual Wi npe3eHranuio. [lnan noknaga HEOOX0IMMO MpPeABAPUTEIBHO
COIJIacOBaTh C MPEMOAABATEIEM.

BricTynnenue JOmKHO CTpOUTHCS CBOOOTHO, YOeTUTENBHO U apryMeHTHpoBaHo. [Ipenoaasarens
CIIEIUT, YTOOBI BBICTYIIJICHHE HE CBOJAWJIOCH K MPOCTOMY BOCHPOM3BEAECHHIO TEKCTa, HE JIOMyCKaeTcs
MIPOCTOE YTEHHE COCTABJIEHHOIO KOHCIEKTa JOKJajaa. BricTynaromuil Takxke TOHKEH ObITh TOTOBBIM K
BOIPOCAM ayJIUTOPUH U TUCKYCCHH.

Texymuii KOHTPOJIb yCIIEBAEMOCTH M KadyeCcTBa MOATOTOBKH OOY4aeMbIX MOXKET MPOBOJUTHCS
KaK Ha MPaKTUYECKUX, TaK U JEKIIMOHHBIX 3aHATUAX. [[poBepKy KauecTBa yCBOSHHs MaTepualla MOXKHO
MPOBOAUTH B BHJI€ NMHUCbMEHHOTO WJIM YCTHOTO OINpOCa, T€CTAa WM KOJJIOKBHYMa IO BOIPOCAM,
c(OpMyYIHPOBaHHBIM Ha OCHOBE YU€OHBIX BOIPOCOB TEOPETHUECKOTO Kypca AUCIUIUINHBL.

CaMmocrosiTenbHast paboTa MpeanoiaraeT: caMoCTOSTEIbHOE U3yUeHHE OTJIEIbHBIX BOIIPOCOB IO
JUTeparype, MpeUIoKeHHOW MpernojaBareieM; MOATOTOBKY K BBIMOJHEHMIO J1aOOpaTOpHBIX paloT;
pelieHre 3aa4, 3aJJaBaeMbIX Ha JIOM; MOJATOTOBKY K BBHIIIOJHEHHUIO 33JaHUI B KOMITBIOTEPHOM KJIacce.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOTHI CTYI€HTOB SIBIISIOTCS:

* 3aMKCh, YCBOCHUE, OOCYXKACHHUE JICKIINM;

* BBITMOJIHEHUE 3a/1aHUH Ta00paTOPHBIX 3aHATHSIX,

* 3aIKTa OTYETOB IO JJAOOPATOPHBIM 3aHATHUSM;

* pelleHue 3a1ay;

* 3amuTa pedepara, mpoeKTa, CTaThH,

* 3aIUTa CAMOCTOSITENIbHBIX U KOHTPOJIBHBIX PadoT;
* claya 3a4éra.

Jlekumnonnslii kype (1 cemectp)

Jleknusa 1. Opranuzanus HayYHbIX UCCIEI0BAHUMN
[Inan:



OpranuzanvoHHasl CTPYKTypa HayyHbBIX YyupexzaeHuidl. Krnaccudukamuss u  3Tanbl  Hay4dHO-
UCCIIeI0BaTENbCKONM paboThl. [loAroTOBKa HAyYHBIX M HAyYHO-TIENArornyeckux Kajapos. [Ipuopurerst
U CTpaTerusi HAyYHO-TEXHUYECKOIO Pa3BUTHSL.

Tembl npakTH4eckux 3ansituii (1 cemectp)

[IpakTuueckoe 3anarue 1. XapakTepuCTUKU U JIOTUYECKask CTPYKTypa HAyYHOU NeSTEIbHOCTH

1. XapakTepucTUKH Hay4yHOH 1€ATEIbHOCTH.

2. CpencrtBa MO3HAHMS B HAYYHOU 1€ATEIbLHOCTH.

3. MeToapl TEOPETHUECKUX U IKCTIEPUMEHTATBHBIX UCCIICAOBAHUIM.

OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

[IpakTuueckoe 3ansatue 2. MeToauka opranu3aiyy U MPOBEICHHS HAYYHOT'O UCCIIEOBAHUS

4. TIpoekTupoBaHHE HAYYHOT'O HCCIIECTOBAHUS.

5. Texuonoruyeckas ¢aza HAy4YHOT'O UCCIIETOBAHUS.

6. PeduekcuBHas da3za HAyYHOTO UCCIICIOBAHUSI.

OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

[Ipaktuyeckoe 3anarue 3. MoaenupoBaHHE KaK METOJl MCCIIEOBAaHUS B (DPM3MKO-MaTeMaTHUECKUX

HayKax

7. Bunbl MmoienupoBaHusl.

8. Kuaccuduxkanus Mmoaenei.

9. Br10op THIIa MATEMaTHYECKON MOJIEIIH.

OO6cyxeHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

[IpakTryeckoe 3ansTue 4. MeTouKa SKCIIEPUMEHTAIEHOTO UCCIIETOBAHHMS

10. Tunsl 1 337241 SKCIIEPUMEHTAIBHBIX UCCIEAOBAHUMN, NX KIIACCH(PUKAIHS.

11. BeraucauTeabHbIN SKCIEPUMEHT.

12. Meronuka npoBeieHus] IKCIEPUMEHTAIbHBIX paboT

OOcyxaeHre Ha MPAKTUIECKOM 3aHITHU TEM, BBIJCIICHHBIX HA JICKITUH.

[IpakTuueckoe 3anarue 5. Pabora ¢ HayuHoi nureparypoit. [logrotroBka HayqHOH MyOIHKaAIIUN

13. VcrouHuKy Hay9IHOH HHPOPMAITHIH.

14. PaGoTa ¢ UCTOYHUKAMU HAYYHO-TEXHUUECKON HHPOPMAIIHH.

15. TexHODOTHS NOATOTOBKM HAYYHOM IyOIMKAIUH.

OO6cyxeHre Ha MPAKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

7. IlepeueHb OCHOBHOI W [JAONMOJHHUTEJIbHOW YyueOHOW JuTeparypbl, WHTepHeT-pecypcoB,
HEO00XOAUMBIX /IJISl 0CBOEHHU S TUCHUILINHBI

OcHoBHAas1 IUTepaTypa

1. Erommwmna, U. JI. Merononorus Hay4HbIX HcclefaoBanuil : ydyeOnoe nmocooue / M. JI. Erommna ;
TToBOKCKHIT TOCYAaPCTBEHHBII TEXHOTOTMUYECKHiT YHUBEpcHTET. - Momxkap-Ona : IIT'TY, 2018. -
148 c. [DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=494307 .

2. Jlamaesa, M. I'. MeTooyiorust HAy9HBIX UCCIIeIOBaHUH : yaeOHoe mocodue / M. T'. Jlanmaena, C. I1.
JlamaeB. - OpenOypr : OI'Y, 2017. - 249 c. [Onexrtponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485476 .

3. MuxkprokoBa, T. 0. Merononoruss M MeTOJIbl OpPraHMU3ALMU HAYYHOTO HCCIIEIOBAHUS
anekTpoHHOe yueOHoe mocobme / T. HO. MukprokoBa. - KemepoBo : KemepoBckuit
rocynapcTBeHHblii  yHuBepcuteT, 2015. - 233 c. [DOnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481576 .

4. Topenos, C. B. OcHOBBI Hay4HbIX HcclenoBaHuil : yuyeOHoe mocobue / C. B. T'openos, B. II.
Topenos, E. A. I'puropwes ; mox pen. B. I1. T'openosa. - 2-e u3a., crep. - Mocksa ; bepnun :
HMupext-Menua, 2016. - 534 c. [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=443846 .

5. Kysnenos, M. H. OcHoBbI HayuHBIX HccaenoBanuii : yuebnoe nocooue / M. H. Ky3nenos. - 3-e
m3n. - MockBa : HM3pmarenbcko-toproBas koprnopanus «JamkoB u K°», 2017. - 283 c.
[OnekrponHslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=450759 .

JonmosiHuTE/ILHAS JIUTEPATYPaA
1. Mknsap, M. @. OcHOBBI Hay4YHBIX HccaenoBaHul : yuyeOHoe nocodue / M. @. Ilkmsap. - 6-e uzn. -
Mocksa : M3parenscko-toproBasi koprnopauus «JlamkoB u K°», 2017. - 208 c. [D1eKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450782 .
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9.

O3épkuH, /I. B. OcHOBBI HayyHBIX HCCIIEIOBAHWUN W MAaTEHTOBENEHUE : yueOHoe mocodue / JI. B.
Ozépkun, B. II. AnekceeB. - Tomck : Tomckuii rocylapCTBEHHBI YHHMBEPCUTET CHCTEM
yIOpaBlIeHUsT W paauodyiekTpoHuku, 2012. - 172 c. [DnekTponnbiii  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209000 .
KpasmoBa, E. JI. Jloruka u MeTomosiorusi Hay4yHBIX HCCIENOBaHUM : yuyeOHoe mocobue / E. JI.
Kpasuora, A. H. I'opogumiesa. - Kpacnosipck : Cubupckuii penepanbheiii yausepcuret, 2014. -
168 c. [Daexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=364559 .
Baiinmreitn, M. 3. OCHOBBI Hay4HBIX HCCIIEIOBaHUi : yyeOHoe mocobue / M. 3. Baitnmreiin, B.
M. Baitnmreitn, O. B. Kononosa. - HMomxkap-Ona : MapI'TVY, 2011. - 216 c. [DneKTpoHHbIit
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=277061 .
Komnankuit, B. W. [InanupoBanue u opraHu3anusi Hay49HbIX HCCIeIOBaHUHN : yueOHOe mocobue /
B. U. Komnaukuii, C. B. Jlorunos, I'. B. Kommamkwuii. - PoctoB-nHa-/lony : M3nmarenbcTBO
«DeHukKey, 2014. - 208 c. [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271595 .
Canuxos, B. A. OCHOBBI Hay4HBIX HCCIIEIOBaHU : yueOHoe nmocooue / B. A. Canuxos. - 2-e usn.,
crep. - MockBa ; bepnun : dupext-Meaua, 2017. - 150 c. [DnekrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=455511 .
TpyOunsiH, B. A. OcHOBBI HayuHBIX HCClIeOBaHUM : yueOHoe nocodue / B. A. Tpyouusi, A. A.
[Topoxus, B. B. Menemun. - CtaBponons : CKOVY, 2016. - 149 c. [Dnexrponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=459296 .
Cacdponosa, T. H. OcHOBBI Hay4HBIX HccienoBaHul : yueoHoe mocooue / T. H. Cadponona, A. M.
Tumodeera. - Kpacnospck : Cubupckuit Qenepanpubiii ynusepcuter, 2015. - 131 c.
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=435828 .
HuTepHeT-pecypcsl
biblioclub.ru — 3BC «YHuBepcuteTckass OMOIMOTEKAa OHJIAWH» — OJJICKTPOHHAs OMOIHOTEKa,
obecrieynBaromas AOCTYI BBICIIMX U CPEIHUX Yy4eOHBIX 3aBelleHHH, MyOIMyHBIX OMOIMOTEK U
KOPIIOPAaTHBHBIX IOJIb30BaTeNIe K HanOojee BOCTPEOOBAaHHBIM MaTepHuaiaM y4eOHOH M HaydHOM
JUTEpaTyphl IO BCEM OTPACHIAM 3HAHUN OT BEAYIIMX POCCHMCKHUX M3JaTeNbCTB. Pecypc comepkut
y4eOHUKH, ydyeOHble 1ocoOusi, MOHOrpaduu, MEepUOJUYECKHE H3IaHMsI, CIIPAaBOUYHUKH, CIIOBapH,
SHIMKJIOTIEUH.
els.ulspu.ru  — caiitr OBC Hayynas OuOmMoTeKa  YIBSHOBCKOTO TOCYJapCTBEHHOTO
nejarormyeckoro  yHuBepcuretra umeHun W. H. VYibgHoBa, cojepxamuil cChUIKM  Ha
oOpa3oBarenbHbIe  (IIEKTPOHHO-OMOIMOTEYHBIE CHUCTEMBI, KaTajor OHOJMOTEYHBIX CaWTOB,
METOAMYECKHE PEKOMEHJAallMKM) M HayudHble pecypchl (HaydHble 3JIEKTPOHHbIE OMOIMOTEKH,
HayYHbIE YIEKTPOHHBIC U3/IaTEIbCTBA).
bibl.ulspu.ru - caiiT Hay4HOW OHONMOTEKH YIBIHOBCKOTO T'OCYAApPCTBEHHOTO IEAarOrm4ecKOro
yHuBepcutera uMeHn M. H. YibsHoBa, coaeprkalye 31eKTPOHHBINA KaTaJIOT KHUT U KYpPHAJIOB.
OnektponHas oubiaroreka nmoprana PODU http://www.rfbr.ru/,
Nudopmanmonnas cucrtema "EnuHoe oOkHO gocTtyma K oOpa3oBaTelbHBIM — pecypcam”
http://window.edu.ru/,
DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTiuueckoro gakynsrera MI'Y http:/lib.mexmat.ru/,
O6pazoBarenbHbii poekT A. H. Bapruna http://www.ph4s.ru/book_nano.html,
MexayHaponHbli  Hay4dHO-oOpasoBarenbHbii  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.ntm EqWorld — mup matemaTHyeckux ypaBHEHHWH. Y4eOHO-
oOpaszoBarenbHasi (U3MKO-MaTeMaThyeckass OuOnIMoTeKka. DJEeKTpOHHas OMOIMOTEKa COAEPIKUT
DjVu- u PDF-daiinel y4eOHMKOB, Y4eOHBIX NOCOOMIH, COOPHHMKOB 3aJad W YIPaKHEHHH,
KOHCIIEKTOB JICKIM, MOHOTpaduii, CIPaBOYHUKOB M JUCCEPTAIMA 0 MaTeMaTHKe, MEXaHUKE H
¢uzuke. Bce marepuasnsl mpUcCiaHbl aBTOPAaMHU U YUTATESIMU WM B3AThl U3 MHTepHEeTa (M3 WWW
apXUBOB OTKPBITOTO JOCTYIIA),
DnekTpoHHas Oubmuoreka u3narenbersa "Benen" http://venec.ulstu.ru/lib/.

10. UnaTepHet-Bepcus xypHana "Ycnexu ¢usnueckux Hayk" http://ufn.ru/.
11. MadpopmaninoHHO-CITpaBOYHAs M MMOMCKOBas cucrema http://www.phys.msu.ru/ opurmanbHbil calT

¢usnueckoro paxynprera MOCKOBCKOTO TOCY/IapCTBEHHOTO YHUBEPCUTETA,

12. Hayunas snexmponnas 6ubnuomexa. Pexxum nocryna: http://elibrary.ru/defaultx.asp.







