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PabGouas mporpamMmma nuCHMIUIMHBI « BeraucnurenbHble 1 HHPOPMaAIIMOHHbBIC
METOJbI B (PUBHKO-XMMHYECKUX 3a/Jadax» COCTaBJieHA B COOTBETCTBUU ¢ Deje-
paNbHBIA TOCYAAPCTBEHHBIM OOpPa30BaTEIBHBIM CTAHIAPTOM BBICIIETO 00pa3oBa-
Hus [loaroToBka kajpoB BhICIICH KBaTU(pUKAIIUN
[Iporpammy cocraBui(u): K.A. Jlebenes, a.¢.-M.H.,

npod,kad 1M, npodeccop W/

IMoamuce

PaGouast mporpamMmma quCIUTUINHBI « BEraucuTensHbie 1 HHPOPMAIMOHHBIE METO-
JIbI B (PU3UKO-XUMUYECKUX 3a]ja4axy YTBEPKIeHA Ha 3aceJaHuu Kadeaphl mpu-
KJ1agHOW MaTemaTuku mpotokoia Ne 10 ot 18.05.2023.

3aBenyromuii kadenpoit [lucemenckuii A.B. b

MIOAIHICH

VY TBepk/ieHa Ha 3acelaHuH Y4eOHO-METOANYECKON KOMUCCUU (DaKyIbTETa KOM-
MBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON MaTEMaTUKU
npotokod Ne 5 ot 19.05.2023r.

[Ipencenarens YMK ¢axynbTeTa KOMIBIOTEPHBIX TEXHOJOTHI U IPUKIIATHON Ma-
tematuk YMK ¢akynprera

A.B. KoBaneHko, a.¢.-M.H, K.3.H., JTOLCHT ——

noAIucCh

Penensenrsr:

[Tanmommuukosa TaresgHa JIeoHNI0BHA.

JIOKTOp TIeJarort4ecKux HayK, KaHauaaT (GU3uKo-MaTeMaTUYECKUX HAYyK, MpPo-
deccop. [loueTHplit pabOTHUK BBICIIIETO MTPOdecCHoHaTbHOTO 00pazoBanus PO.
Jupexrop nnctutyTa pynnamentanbHbix Hayk (MDOH) ®T'BOY BO «KyoI ' TY».

Mapxkos Buraimin Hukonaesuy.

JoxTop Texnnueckux Hayk. [Ipodeccop kadeapbl nHGOPMAIMOHHBIX CUCTEM U
IPOrpaMMUPOBAHUS HHCTUTYTa KOMITBIOTEPHBIX CUCTEM U MH(POPMALIMOHHOM O€3-
onacHoctu (MKCullb) ®I'bOY BO «KyoI' TY».



1. Heau u 3a1a494 JUCHUATIIMHBI
1.1. lear AMCHUIIMHBI.

Llenbio AMCUMIUIMHBL SIBJISETCS OPMUPOBAHUE Y ACIIUPAHTOB —CUCTEMHBIX 3HAHUHN B 00-
JACTU MaTEMaTUYECKOI0 MOJCIIMPOBAHUS MEPEHOCA YACTHULl B MEMOPAHHOM JIEKTPOXUMUU U
o0ecrieyeHrne eCTeCTBCHHOHAYYHOTO (PyHAaMeHTa /Uil HOArOTOBKY aCIIMPAHTOB K HAYYHOM Jesi-
TEJIbHOCTHU; ()OPMHUPOBAHUE Y aCIUPAHTOB CUCTEMHBIX 3HAaHUH B 00J1aCTH MaTEMAaTHYECKOIO MO-
JIeTUPOBaHMs B (PU3UKO-XUMHUECKUX Cpefax M 00ecreyeHne eCTeCTBEHHOHAYYHOTO (PyHIaMeH-
Ta JUIsl Ipo(heCCUOHAbHON OJArOTOBKHU CIIELUAINCTA.

1.2 3agauyu qTUCHMILIMHDL:

—(opMupoOBaHUE CUCTEMHBIX 3HAHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX MaTEeMaTHYECKHX
METOJIOB U MoieJiel B U3HUKO- XUMUYECKUX 3a/1avax;

—(opmupoBaHuEe 'y  HaBBIKOB  CAMOCTOSITENIbHOM  QHAIUTUYECKOM H  HAy4YHO-
WCCJICIOBATEIILCKOM paOOTHI B TAHHOW 00JIACTH;

—II0Ka3aTh AacCIMPAaHTaM BO3MOXHOCTH COBPEMEHHBIX TEXHHYECKHUX W MPOrPAMMHBIX
CPEICTB JUISl PELICHUS UCCIIEIOBATENLCKUX 3a/1a4 TEOPETHUECKOT0 XapaKTepa MPUMEHUTEIBHO K

JTAaHHOMY KJaccy 3ajad,

1.3 MecTo AucHMILINHBI (MOYJIs1) B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl.
Huctunnuna «KoMmbeioTepHoe MoJenupoBaHUe MEPeHOca MOHOB B (DM3MKO-XUMHUYECKHX

3aJladax» IJIsi MaruCTpoB OTHOCHUTCA K y‘IC6HOMy OUKITY MAaTeMAaTHUYCCKUX U €CTCCTBCHHOHAYY-

b1.B
Wudopmaruka wu

HBIX JUCIUITIINH BapuaTUBHOI'O 00Ka IIaHa

09.06.01
npoduns Maremarnyeckoe MOIETUPOBAaHUE, YUCICHHBIE METO/bI M KOMILIEKCHI IPOTPaMM.

y4eOHOT0

HaIpaBJICHUA IIOATOTOBKH BBIYHMCIINTCIIbHAs TEXHUKaA

HporpaMMa CBs3aHa CO CICAYIOIHNMU JUCHUILIMHAMU: MAaTEMATUYCCKUE METOABI 1 MOJIC-
Jn HaHOTeXHOHOFHﬁ, YHUCJICHHBIE M QHAIMTHYECKHE METOAbl MCCIEAOBAaHHMNM MaTeMaTHUYECKUX
MO,[[CJ'IGIZ, KOMIIBIOTCPHOC MOJCIUPOBAHUC B 3ala4aX TMAPOANHAMUKHU, MATEMATUYCCKNEC MOACIIN
U MHCTPYMCHTAJIbHBIC CPEACTBA B 3KOHOMHKE, a4 TAKKE C JUCLHUILUIMHON KaHIUJIATCKOIO JK3a-

MCHa MAaTCMATUYCCKOC MOJACIIMPOBAHUC, YUCIICHHBIC METOJAbI U KOMIIJICKCHI ITPOTrpaMM.

1.4 TlepevyeHb NJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs MO AMCUHUILIMHE (MOIYJII0), CO-
OTHECEHHBIX € VIAHMPYEMbIMHU pe3yJIbTATAMHU O0CBOECHHS 00pa30BaTe/IbHOM MPOrpaMMbl.
W3ydeHus: MUCHMIUIMHBI HampaBlieH Ha (OpPMUPOBaHHE CIEAYIOLIMX KOMIIETEHIIUMI:

Ne | Unneke ConeprxaHue KoM- B pesynbrare u3ydenus yueOHOM JUCIUTUIMHBL

. | KOMIIE- nereHnuu (wim e€ ya- o0yyJaronmecs J0JKHBI

. TEHIIUU CTH) 3HATh yMeTh BJaJ1eTh

1. |VK-2 CIOCOOHOCTBIO TPOEK- | KaK  MPOEKTUPO- | IPUMEHATh 3Ha- | HAbOpoM
TUPOBaTh M OCYIIECTB- | BaTh M OCYIIECTB- | HU B OOJIACTH | yMEHHU TIPO-
JSATh KOMIUIEKCHBIE UC- | JISITh ~ KOMIUIEKC- | ICTOPUM U (U- | EKTUPOBAHUS
CIIEZIOBAaHMs, B TOM | HbIE uc- | 1ocopun HayKW | KOMILJIEKC-
quciae MEXIUCIMIUIU- | CIeJIOBaHUS, B | IpH paboTe B | HBIX HCCIIe-

HapHbIe, HA

npeIMeTHOH 00-

MPEAMETHOMN

JIOBaHUM, B

OCHOBE HIEJIOCTHOTO CH- | JaCTU IUCUUIUIM- | 00JacTH JUCIHM- | TOM  YHCIe
CTEMHOTO HAay4YHOrO | Hbl Ha OCHOBE | IUIMHBL; MEXTUCIIN-
MHPOBO33PEHUS C HAy4YHOTO MHPO- TUTMHAPHBIX

HUCITOJIB30BaHUEM 3Ha-
HUM B 00J1aCTH UCTOPUU

BO33PCHUSI.




Ne | Mupekc Copepxanue KOM- B pesynbrare u3ydyenus yueOHOM JUCIUTUIMHBI
L.l | KOMIIe- neTeHuu (nim e ua- o0yyaromuecs: JOIKHbI
TEHITUN CTH) 3HATh yMeTh BJIAJIETH
u ¢punocopun HayKu;

2. | OIIK- 6; | cmocoOHOCTbBIO Mpe- KaK MPEeACTaBIATh | IPEICTABISATh MeTOJIaMU
CTaBJIATH ITOIy4YeHHBIe | IOJIyYCHHBIC PC- | rfomydeHHBIE peaMeTa u
pE3yJIbTaThl HAYYHO- 3YJbTAaThl HAYH- | pesyipraTel Ipe/CTaB-
HCCIIeI0BaTENbCKOM Ho" HAY4HO- AT HOIY-

HCCJIeIOBATENb-
NeSTeIbHOCTH Ha BhI- cKoif nestenpo- | MCCICN0BATENb- | HCHHBIC pe-
COKOM YpPOBHE U C CTH B O6IIACTH CKOH JesiTeb- 3yJIbTATHI
npeaMera, Ha BbI- HOCTH Ha BBICO- HAay4YHO-
YHeTOM cobmoneH A COKOM YPOBHE M C | KOM YPOBHE M C | UCCIIE/IOBa-
aBTOPCKHX IIpaB Y4€TOM COO0JII0- TeIbCKOM
JIEHHs aBTOPCKUX | YIE€TOM CO0III0- TeATETBHO-
Tpas. ACHIS aBTOD- CTH HA BbI-
CKUX MpaB COKOM
YpOBHE

3 K -1 BJIQJICHUEM OCHOBHBIX | OCHOBHBIC TIOHS- | pelIaTh 3aJadd | MaTeMaTH4e-
TEOPUH, KOHIEIIMN ¥ | TUS  KOMIIBIOTEpP- | TEOPETHYECKOrO | CKUM  ara-
NPUHIMTOB B n36pan- | HOTO  MOJIETMPO- | M NPUKIAJHOTO | PaTOM  KOM-
Hoii o61acTy fesTenp- | BAHAE  TEPEHOCA | XapakTepa, OT- | MBIOTEPHOM

WOHOB B (PU3HMKO- | HOCSIIIHECS K | MOJEIUPO-
HOCTH, CTIOCOGEH K CH- XUMHUYECKHUX Cpe- | KOMIBIOTEPHO- | BaHHE Tiepe-
CTEMHOMY MBILUICHUIO | nax My  MOJICIHPO- | HOCAa HOHOB B
; BaHUE TMepeHoca | pU3uKo-
UOHOB B (DU3H- | XUMHYECKHUX
KO-XHMMHYECKUX | Cpeiax,
3a/1aqyax. MPUMEHSIS
CHUCTEMHOE
MBIIIJICHHE

2. CTpyKTYypa AUCHHUTLIMHBI
2.1 PacnipeaesieHre TPyA0EMKOCTH AUCHMILIMHBI IO BHAaM padoT
OO0mast TpyT10EMKOCTh JUCIMILTAHBI cocTaBiseT 3 3au€THble enuHuIel (108 akamemwde-

ckux 4acoB, (12 nexuwmii, 12 maGopaTopHbIX, 84 caMOCTOATENbHON PabOThI, KOHTPOJIL (Gopma

KOHTPOJIA —3K3aMEH UX paclpCACICHUC 10 BUIaM pa60T MMpeaACTaBJICHO B Ta6n1/1ue:

Bun yueGHOM paboTh Bcero Cemectpsl
4acoB (4achbl)
7
KonTakTHas padoTa, B TOM YHCJI€:
AyauTOpHBIE 3aHATHS (BCEro): 24 24
3aHATHUA JIEKIIUOHHOIO TUIIA 12 12 - - -
JlaGopaTopHble 3aHATHS 12 12 - - -
3aHATHSI CEMUHAPCKOTro TUIA (CEMUHAPBI, IPaKTHYE-
CKHE 3aHSTHS) ) ) )




Nuas koHTaKTHas padoTra:

KonTpons camocrositenbaoi padotsl (KCP)

ITpomexxyrounast arrectanus (MKP)

CamocTosiTeabHast pa60Ta, B TOM YHCJIC:

Kypcogas pabora

ITpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHraia

84

84

BrlimonnHeHue WHAMBUYaTbHBIX 3aaHUH (TTOITOTOBKA
COOOIIECHUH, TPEe3EHTAITNIN )

Pedepar

IToAroToBKa K TEKyIIEMY KOHTPOJIIO

KonTpoab:

IToaroroBska K 9K3 aMCHY

O01mas Tpy10eMKOCTh yac.

108

108

B TOM YHCJIe KOHTAKTHAsA
pabora

3a4. e[

2.2 CTpyKTypa IMCOHILIMHbI:

Pacrnipenenenuie Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaaM JUCIUILIUHbI

KomngecTBo yacos

paz- HaumenoBanue pasnenon
Bcero

AynutopHas

pabota

CamocTosTenbpHast
pabota

Jciia

113

JIP

CPC

Onucanue  pasau4HbIX MOJENEH
nepeHoca 4acTull B (hU3HKO-XUMHU-
yeckux cpepax. Omnucanue mpo-
LIECCOB IE€PEHOCAa B DIJIEKTPOAHA-
au3HbBIX annaparax. KommbroTep-
HO€ MOJIEJIMPOBAHUE JJIEKTPOMEM-
OpaHHBIX IPOIECCOB M aNIaparoB
IJI1 OYMCTKH BOJBI.

27 2

16

Martematuueckue Moaenu (HpusuKo-
XUMUYECKHUX TMPOIIECCOB TMEepeHoca:
OJIHOCJIOMHBIE W MHOTOCJIOMHBIE
2 |3amaunm mnepenoca vactui. Cramu-| 27 2
OHApHbIE M HECTAllMOHAPHBIE MO-
nean. MareMaTHdecKHne ITaKeThl
(bU3NYECKOTO MOJCTUPOBAHHUS.

16

MeToapl penieHHusT KpaeBbIX 3aad
(UBUKO-XMMHUYECKUX  TPOIECCOB.
AHanmuTH4YecKHne, TPUOIKEHHEBIE,
YHCIIEHHbIE METOJbl. MeToasl pe-
IICHUST OJHOCJIOWHBIX W MHOTO-
CIIOMHBIX KpaeBbIX 3a/ay. 3aJauu
a1eKTpo (G y3MOHHOTO TIepeHoca
OMHAPHOTO 3JIEKTPOIUTA.

27 4

20




TepMOI[I/IHaMI/IKa HCPAaBHOBCCHBIX

mporeccoB. MareMatuyeckoe Mo-
4 |memupoBaHWE TIepeHOCa B JNeK-| 27 2 2 16
TPOMEMOpPAHHBIX CHCTEMaxX C ydye-
TOM 3JIEKTPOKOHBEKIIUU
MopenupoBaHue TeYEHUs IEKTPO-
nuta ypaBHeHuit HaBbe-Ctokca B
g [|Kaaie 3JIEKTPOXUMHUYECKON SUCH- 5 2 16
ku. TedeHue XUAKOCTH K Bpalla-
omemycs  aucky. TypOyneHnTHoe
TEUYCHHUE.
Hmoeo no oucyuniune 108 12 12 84
2.3 Coaep:xaHue pa3/iesioB JMCHUILIAHBI:
2.3.1 3anATHA JEKUMOHHOTO THIIA

Ne | HaumenoBanue Copepxanue pazzeina dopma  TeKy-

n/m | pasznena 1IEr0 KOHTPOJIA

1. | KomnbrotepHoe Mo- | Onucanue pa3iauyuHbIX MOJENel IepeHoca 4a- | YCTHBIN oIpoc,
NEIUPOBAHUE  dBJIEK- | CTHUI[ B (PU3UKO-XMMHUECKUX cpefax. Mojenu- | aHaIuTHYeCKUn
TPOMEMOpPaHHBIX pOBaHUE TIPOLIECCOB IMEpPEeHOCa B OJHOCIOWHBIX | 0030p MO Mpo-
MPOLIECCOB M amlMa- | ¥ MHOTOCIOWHBIX oOmactsax. KpaeBwie 3amauum | 6neme. Jlokmnan
paToB IS OYUCTKHU | JUISI CUCTEMBI JJICKTPOAU(PY3UOHHBIX ypaBHE- | IO MaTepHuajiam
BOJIbI HUW.  MonenupoBaHue OJHOMEPHBIX 3aad | CTaTbH, HCCIIe-

MeMOpaHHOU snekTpoxumun. KpaeBbie 3amauu | JOBaHHS.
O/JIHOMEPHBIX CTallMOHAPHBIX MOJENEeH Macco-
MePEeHOCca C YCIOBHUSIMHU AJIEKTPOHEUTPATLHOCTH.

2. | Maremaruyeckue KpaeBble 3amaun OIHOMEpHBIX CTallMOHApHBIX | Jlokiang mo ma-
MOJIeNN ¢bu3uKo- | MO/IeNIe MacCONepeHoca C YCIOBUSIMU Hapy- | TepuajiaM CTa-
XUMUYECKUX  MPO- | HIEHUS 3JIEKTPOHEUTPaTbHOCTH. JleKkoMIO3uLus | ThbU, HCCIEN0-
[IECCOB TEPEHOCA: | CUCTEMBI YpaBHEHUU Hepucra-IInanka- | Banus.
OJIHOCJIOMHBIE u | —Ilyaccona. MopenbHble ypaBHEHUS KOHBEK-

MHOTOCJIOMHBIE  3a- | THABHOTO TMepeHoca. MojenbHble ypaBHEHUS
Jayl TEepeHoca 4Ya- | AUCCUIAIUHU, KOHBEKIIUU U KUHETUKH.

ctuil. CTanroHapHbIe

U HECTallMOHapHbBIE

MOJIeTTN

3. | Metoasl  pemienust | MareMaTH4eckie MOJAENTH B MHOTOCIOWHBIX | Y CTHBIN OMpOC,
KpaeBbIX 3ama4 (pu- | MeMOpaHHBIX cHCTeMaX. [[ByXTOUeUHbIE U MHO- | aHAIUTHYECKHUI
3UKO-XUMHYECKUX rOoTOYEYHBbIC KpaeBble 3aj1aun. MonenupoBaHue | 0030p MO Mpo-
mporeccoB. MeTojsl | AUCCUTAIMN, KOHBEKIIMA U KMHETHKU. CTaruo- | Ojeme.
pEelIeHUs] OJHOCIION- | HApHbIE M HECTalMOHapHbIe mpolecchl. Ywc-

HBIX " MHOTO- | JIEHHBIE pelieHus. [[ByMepHbIe MOJIETH TTepEeHO-
CIIOWHBIX  KpPaeBBIX | ca OMHAPHOTO IEKTPOIUTA.
3a/1a4.

4. | MonenupoBaHue Tme- | YucieHHOe MOAETUPOBAaHUE MPOIECCOB Tepe- | Y CTHBIN Ompoc,
peHoca MOHOB B Cpe- | HOCa, TEIUIO- B MacCOOOMEHa Ha OCHOBE ypaB- | aHAIMTHYECKHUI
e Comsol nenuit HaBbe—Ctokca. Marematudeckoe mMoje- | 0030p 1Mo Tpo-

JUPOBaHUE TIEPEHOCAa B DJIECKTPOMEMOpPAHHBIX | OJeMe.
CHUCTEMaXx C YYETOM 3JICKTPOKOHBEKIIHH.
5. | Mexanuka xuakux | bamanc mMaccel m ummynbca. ['paHUYHBIE yClIO- | Y CTHBIN OMpoc,

6




cpen. Teuenue xun-
KOCTH K Bpallaroie-
mycst aucky. TypOy-
JICHTHOE TCUCHHE.

BUs. TeyeHue O>KHUAKOCTH K BpalllaiolieMycs
mucky. TypOynentHoe TeueHne. MacconepeHoc

B TypOYJIEHTHOM TEUEHUHU.

AHATTUTUYECKU N
0030p mo Tmpo-
oneme.

2.3.2 3aHATHA CEMHHAPCKOI'0 THIIA
3aHATUS CEMUHAPCKOT0 TUIIA - HE ITPEyCMOTPEHBI.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne | HammenoBanwue pas- Coneprxanue pasjena dopma TEKyLIEro
/o nena KOHTPOJIS
1. | KomnberorepHoe Mo- | UncineHHOe pelleHue KpaeBbIX 3afad s
JEIMPOBAaHUE CHCTEMBI ANEKTPoA(PPY3HOHHBIX ypaBHE- OTPOCHl TO MaTe-
JIEKTPOMEMOpPAHHBIX | HUM Ui ABYX U HECKOJbKUX MOHOB. Kpae- puamam J7 u JIP.
MPOIECCOB M amMa- | BbIe 3aJaud JUIA CUCTeMbI sJeKTpoanddy-
paroB s 3MOHHBIX ypaBHeHHMH. MopenupoBanue oa- | TEOP
OUYUCTKHU BOJIBI HOMEpPHBIX OJIHOCJIOWHBIX 3a7a4 MeMOpaH-
HOM IEKTPOXUMHUMU.
2. | Marematudeckue KpaeBbie 3amaun OJHOMEpPHBIX CTallMOHAp-
MOJIEIHN (Gu3uKO- | HBIX MOJIeNel MaccolepeHoca ¢ YCIOBUSIMU
XUMUYECKUX  MPO- | HAPYLIEHUs JJIEKTpOHEUTpanbHOCTH. [le-
LlECCOB  MepeHoca: | KOMIOSHIUA CHCTEMb ypaBHeHuii HepHcra- ONpOCH 1O MaTe-
OJIHOCJIOWHBIE u | [Inanka-—Ilyaccona. MoaenbHble YpaBHEHHUS puanam JI u JIP,
MHOT'OCJIOIHBIE ~ 3a- | KOHBEKTUBHOIO  IepeHoca.  MojenbHble
Jladd TIEPEHOCA Ya- | YPABHEHUS NUCCHUNIALNKN, KOHBEKIINN U KuHe- | TEOP
ctull. CrannoHapHble | TUKU. UYMCIEHHBIE CXEMBI IJI1 MOJAEINPOBa-
U HEeCTallMOHApHbIE | HUE JAMCCUIALMU, KOHBEKLUHUHU U KHHETUKH.
MOJCIIH. MonenpoBanue r’uIpOAMHAMUKH B KaHajax
ANEKTPOAUATU3HBIX SYEEK.
3. | Meroabl  pemieHust | MeTonbl pelieHUsl KpaeBbIX OJHOCIOWHBIX U
KpaeBbIX 3a7ad (u- | MHOTOCIOMHBIX KpaeBbIX 3ajaad. Ponb rpa-
3UKO-XMMHYECKHUX HUYHBIX YCJIOBHM NpHU MOAEIMpOBaHMUHU me- | OMPOCHL TIO  Mate-
nporeccoB. MeTopl | peHoca B JIIEKTPOMEMOpaHHBIX cucTemax c | puanam JI u JIP,
pELIeHNsT OJHOCION- | yUYETOM JIEKTPOKOHBEKIINH.
HBIX M MHOTO- TEOP
CIIOMHBIX  KpPaeBbIX
3a/1a4.
4. | Maremaruyeckoe YucneHHOEe MOJENMPOBAaHUE IPOLIECCOB IIe-
MOJICIUPOBAaHUE Tie- | peHOca HAa  OCHOBE  ypaBHeHuWd  Ha- | OIIPOCHI IO MatTe-
peHoca B yekTpo- | Bbe—Crokca. JIByMepHbIe Mojenu MeMOpan- | puanam JI u JIP,
MeMOpaHHBIX cucTe- | HOW snekTpoxumun. MuTtepdelicel marema- TEOP
Max C y4eTOM DJIEKT- | THueckoro nakera Comsol.
POKOHBEKIIMHI
5. | Mexanuka xunkux | bamanc maccel m ummynbca. ['paHuuHBIE OTPOCHl TIO MaTe-
cpen. Tedenue xupa- | ycinoBus. TedeHue KHIKOCTH K Bpallarolie- puanam JI u JIP,

KOCTH K Bpalmaroie-
Mycsi Tucky. TypOy-
JICHTHOE TeUCHHUE.

Mmycsa aucky. TypOyneHTHoe TeueHue. Mac-
COIIEPEHOC B TYpOYJECHTHOM T€YEHUH.

TEOP




Coxkpamenus: JI — nekmusi, TEOP - mpopa®oTka JIeKIui 1 padoTa ¢ MaTeMaTHYECKON JINTepaTy-
poi, /[P — HEeayAUTOPHOE CaMOCTOSITEJIbHOE BBINIOJIHEHUN MPAKTUYECKUX 3aJaHui, TP — Tumo-
BOW MHIWBUyaJIbHBIN pacuer., JIP — maboparopHas pabora, KP — KOHTpoiabHas padoTa,

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

KypcoBble paboThl - HE IPeyCMOTPEHBI.

2.4 TlepeueHb Y4eOHO-METOIMYECKOT0 O0eceyeHHus IJIsl CAMOCTOAITEILHOH PadoThI
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUINHBI

IToaroToBka K perieHuro
3a]1a4 U TECTOB

Ne Bung CPC 10 BBITIOJHEHUIO CAMOCTOSTEILHON paboThI
1 2 3
1 MeTtoanveckue yKazaHHs AJIs TOATOTOBKH K JIEKITHOHHBIM U CEMUHAp-
[TpopaboTka 1 MOBTOPEHHUE |CKUM 3aHATHUSIM, YTBEPKACHHBIE Ha 3aceJaHnU Kadeaphl MPUKIaTHON
JEKIIMOHHOTO MaTepuana, |MaTeMaTHKU (aKylIbTeTa KOMIIBIOTEPHBIX TEXHOIOTHH U MPHUKIATHON
Matepuana yaeOHor 1 |MareMatuku ®I'bOY BO «Ky6I'V», mporokon Ne7 ot 18.04.2019 1.
HAy4YHOMU JUTeparypbl, |(MeToau4ecKue yKa3aHHs MO BBITOJIHCHHUIO CaMOCTOSITCIBHON pa0oThI,
MTOATOTOBKA K CEMHUHAP- |YTBEP>KICHHBIE Ha 3aceMaHnu KadeAphl MPUKIATHON MaTeMaTuku (a-
CKUM 3aHSATHSIM KyJIbT€Ta KOMITBIOTEPHBIX TEXHOJOTUH M TPHUKIATHOW MaTeMAaTHKU
OI'BOY BO «KybI'Y», nporokon Ne7 ot 18.04.2019 .
2 MeToaudeckue yka3aHHs MO BBITIOJIHCHUIO J1a0OpaTOPHBIX paboT, 1o
TMoroToBKa K TaGopaTop- qucIumunHe «JlnHaMmudeckue MOJEMH B OKOHOMHUKE», YTBEPHKICHHbIC
LM 3AHSTHSM Ha 3acelaHuu Kaq)e,Z[pI:I TPHKIIA/IHON MATeMATHKH (hakynpTeTa KOMITb-
IOTEPHBIX TEXHOJOruil W mnpukiagHol marematuku OI'BOY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2019 1.
3 MeToaudeckre yKa3aHus M0 BBITIOJHEHHUIO CaMOCTOSITEILHON PabOTHI,

YTBEpKJCHHBIC Ha 3acelaHuH Kadeapbl MPUKIAJTHON MaTeMaTHKu (a-
KyJbTETa KOMIIBIOTEPHBIX TEXHOJOIMH M IPUKIAJHOW MaTeMaTHKU

DI'BOY BO «Kyb6I'Y», nporokon Ne7 ot 18.04.2019 .

YyeOHO-MeTOANYECKUE

MaTepuajibl JIA CaMOCTOSTEIbHON pa6OTBI 06yqa10m1/1xc>1 nu3

YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) mpenocraBnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3J0POBBS U BOCIIPUATHS HH(DOpMALIUU:

JUtd nu1 ¢ HapyLIEHUSIMH 3pEHUS:

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.

JInst man ¢ HapyIEHUAMH CITyXa:

— B mieyaTHoM (opme,

— B (hopMe 3IIEKTPOHHOI' O TIOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapaTa:

— B I1e4aTHoM (opme,

— B (hopMe 3IIEKTPOHHOI O TIOKYMEHTA.
JlaHHBIN TIepeyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIUXCS.

3. O06pa3oBaTe/ibHbI€ TEXHOJIOTHH

Coueranue TPagUIIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH B (opMe JEKIHi U jadopa-
TOpHBIX. Ka)XAplii acipaHT BHICTYHAeT ¢ COOOIICHHEM IO OJHOM M3 TeM MPOrpaMMEI Kypca U
pemméHHbIM 3a1a4aM. Bo3MOKHO TpuMEHeHHe U APYyTuX 00pa3oBaTeIbHbIX TEXHOJIOTUH.
UccnenoBatenbckre MeToAbl B 00ydeHHH. [laeT BO3MOXKHOCTH YYaIl[UMCSI CaMOCTOS-
TEJIbHO MOMOJHATh CBOM 3HaHHUA, ITyOOKO BHUKAaTh B H3y4aeMylo MpoOseMy U Mpeanoarath
MyTH €€ PEIeHHUs], YTO BaXXHO MpU (OPMUPOBAHMH MHPOBO33pEHHs. KakIblif acIUpaHT BhI-
CTYIIaeT C COOOIIEHUEM I10 OJJHON U3 TEM MPOTrpaMMbl Kypca U PEIIEHHBIM 3a/ladaM.
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[Ipobnemuoe obyuenue. Co3ganue B y4eOHOM JEATEILHOCTH MPOOJIEMHBIX CHUTYaIui
U OopraHusanusa aKTUBHOH CaMOCTOSATEIbHOU ACATCIIBHOCTH Y4YalllUXCa 110 UX Ppa3pClICHUIO,
B pe3yJbTaTe dYero IPOMCXOJUT TBOPUYECKOE OBJAJICHHE 3HAHHUSIMHU, YMCHHUSIMHU, HABBIKAMH,
Pa3BUBAIOTCSI MBICIUTEIBHBIE CIIOCOOHOCTH.

[TpoekTHBIE MeTOIBI 00y4YeHHs1. PaboTa 1Mo JaHHOW METOMKE JaeT BO3MOXHOCTh Pa3BH-
BaTh WHAWBUAYAIbHBIE TBOPYECKHE CIIOCOOHOCTH y4Yaluxcs, 00Jee OCO3HAHHO MOJXOIUTh
K MpodecCHOHAIIBHOMY U COIMAILHOMY CaMOOIIPEIEICHUIO.

NudpopmMannoHHO- KOMMYHUKAIIMOHHBIE TEXHOJOTHH VI3MeHeHHe M HeOrpaHu4YeHHOE
o0o-TalmeHne CcoJiepKaHus 00pa30BaHusl, UCIIOJIF30BAHHE W WHTETPUPOBAHHBIX KYPCOB, JOCTYII
B UHTEPHET.

4. OueHOYHbIe CpeACTBA JIsl TEKYIIero KOHTPOJISI yCIeBaAeMOCTH H
NMPOMEKYTOUYHOM aTTeCTAlNH

4.1 ®oHa OLEHOYHBIX CPEICTB IJIsl MPOBeJeHHUs TeKYIero KOHTPOJIsi

OreHOYHBIE CpeICTBA MPETHA3HAYCHBI ISl KOHTPOJISI M OLIEHKH 00pa30BaTeIbHbIX J0-
CTH)KEHUN 00y4aroIInXCsl, OCBOUBILUX MPOTpamMMy yueOHOU AUCIUILTUHBI «/nHaMudeckue
MOJICJIA B SKOHOMHUKEY.

OueHouHbIE CpPeICTBa BKIIFOUYAET KOHTPOJIBHBIE MAaTEpHAIIb JJI IPOBEICHUS TeKYLero
KOHTPOJIA B (opMe TOKIaa-Mpe3eHTAIIUHU 10 MPOOJIEMHBIM BOIIPOCaM, Pa3HOYPOBHEBBIX 3a-
JaHUi, TUTIOBBIX PACYeTOB U MPOMEKYTOUYHOM aTTecTaluu B GopMe BOMPOCOB U 3aJaHUI K
3a4€Ty.

OueHouHbIE CpeICTBA /711 MHBAJIUIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3J10PO-

BbSI BRIOMPAIOTCS C YYETOM WX HHIUBUIYATBHBIX MICUXO(PH3NICCKIX OCOOCHHOCTEH:

— IpY HEOOXOJUMOCTH UHBAIHJIAM U JIUI[AM C OTPAaHUYCHHBIMH BO3MOKHOCTSMH 3]10PO-
BbsI MIPEIOCTABISAETCS JOTIOTHUTEIHFHOE BpEeMsI IJIsl TOATOTOBKU OTBETA HAa DK3aMEHE;

— TpY IPOBEJCHUH MPOLIETYPHI OIICHUBAHUS pe3yIbTaTOB 00yUEeHUS WHBAIHUIOB U JIUIL C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI MPETyCMATPUBACTCS UCTIIOJIb30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3M C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSAMU;

— TIPY HEOOXOIMMOCTH JJIs1 00YUAIOIIUXCSl C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI
Y MHBAJIMJIOB MPOIIeIypa OLICHUBAHUS PE3YIHTATOB OOYUYESHHS 110 AUCHIHUIIIIMHE MOKET TPOBO-
JUTHCS B HECKOJIBKO TAIOB.

[Ipouienypa oleHUBaHuUs Pe3yIbTATOB 00YUECHUS WHBAJIUIOB U JIUIl C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI TIO TUCHUIUTAHE (MOIYIIO) IPEeIyCMaTpPUBAET MPEAOCTABICHUE UH-
dbopmaruu B hopMax, afanTUPOBAHHBIX K OTPaHUYECHUSM UX 3J0POBbS U BOCHIPUITUS HH(OpMa-
[IUU.

JInst i1l ¢ HapyIeHUsIMU 3pEHUSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

Jtst vTr ¢ HapYIIEHUSIMH CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JIst i1l ¢ HapyIIeHUsIMHU ONTIOPHO-JIBUTaTEIBHOTO anmnapara:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN IepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA 00Y-
YarouXxcsl.

VYyeOHast AeSITEeNbHOCTD IPOXOIUT B COOTBETCTBHUH € IpauKoM yueOHOro mpouecca. TekyIuii
KOHTPOJIb Ka4€CTBa MOJATOTOBKH OCYLIECTBIISAETCS MyTEM MPUBJICUECHUSI CTYACHTOB K aKTUBHO-MY
00CyKJIEHUIO OTpeeNIeH!H, HOBBIX JJI1 HUX PE3YJIbTaTOB, K PEHICHUIO TEOPETUYECKUX 3a/1ad Y
JIOCKH, MMyOJMYHOHN 3aIIUTON CAaMOCTOSITENIFHO PENIEHHBIX 33/1a4, a TAKXKE 10 JTOKJIaaaM, TIOIr0-
TOB-JICHHBIM CAMOCTOSITEIBHO Ha OCHOBE MPEAJIOKEHHON MTPEN01aBaTesieM JUTEPATYPBL.



CTpyKTypa OLEHOYHBIX CPEJICTB JJIf TeKylleil U MPOMeKYTOYHOM aTTecTaAlMU

. HaumeHoBaH#e OIEHOYHOTO CPE/ICTBA
No Kountponupyemsie TeMBbI Kon xonTpoanpyemoit _
UCIAILINHBI KOMIIETEHI[NU TCKyIIH1 POMEKYyTOIHAA
KOHTPOJIb aTTeCTaIUs
1 Hcropust pa3Butus ecre- OITK-3(snamp, nadems),) onpoc, 0okaa- | Bonpocu k 3auémy
CTBO3HAHUS Obl 1-7
OCHOBHBIE TIOJIOKE HHUS ,
2 | KJIACCHYECKOM MEXaHHKH. OIIK-3 (3namv, ymems) onpoc, ntpe- Bonpocul K sauémy
3enmayuu 8-14
IIpuHIUIIBI OTHOCH TEIb- Bonpocsl k quém
3 | HOCTH raynmies U dHH- OIIK-3 (ymemo, erademu) onpoc, PI'3 P 15-21 Y
ImTeHHA.
4 g;?;ﬁ;fﬁg{?;gﬁ;ﬁ;f_ 1IK-24 (ymems, 61a0ems), onpoc, PI3 Bonpocut k 3auémy
. N OIIK-3 (3nams) ’ 22-28
HBIX B3aUMOJICHCTBUH.
OCHOBHBIE MTOI0KEHUS IIK-24(ymems, 61a0ems) N
N Bonpocwi k 3auémy
5 | KBaHTOBOM MEXaHUKHU. OIIK-3 (3namv, ymemo, onpoc, KP 29-35
61a0emn)
Craructuyeckas pusuka. | OIIK-3 (ymems, 61ademn) onpoc, TP Bonpocot k 3auémy
3aKOHbI TEPMODIIEMEHTHI IIK-24 (snamo, ymemo, 36-42
6 | cTaTUCTHYECKON MEXaHM- 6nademy)
KU U MOJIEKYJISIpHOU pu-
3UKH. U
o D .24 (ams), | o0 prg | Bonpoce x aauémy
OIIK-3 (snademy) ’ 43-49
IECTB
Bo3HHKHOBEHUE KU3HU. OIIK-3 (ymemv, 61ademv) Bonpocsl k 3a4ém
8 | I'ennas Teopus. IIK-24 (3namo, ymems, onpoc, PI'3 P 50-56 Y
é1a0emuv)
['mob6anbHBIE TPOOTIEMBI OIIK-3 (3namv, ymems,
g | coBpemeHHOIA enadems) onpoc, PI'3 Bonpocut k 3auémy
KOJIOTHH 1IK-24 (3namo, ymemo, ’ 57-63
81a0emby)
OIIK-3 (ymems, 61a0emv) Bonpocai x 3auémy
10 | ITpunnunel cunepre THKHU. | [IK-24 (3namo, ymems, onpoc, PI'3 64-70
61a0emn)

Iloka3aTesin, KpUTEPHHU U HIKAJIbI OLEHKH C(POPMHUPOBAHHBIX KOMIIETEH LU

Koa u HaumeHoBaHue

CooTBercTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIMH IVIAHUPYEMbIM pe3dyjabTaTaM

KOMIIETeHI U 00y4eHHUs M KPUTEPHSIM X OLICHHBAHUSA
NOPOroBbIi 0a30BbIii NPOABUHYTHII
Onenka
VY 10BIETBOPUTENHHO Xopo1o/3a4TeHo OTIMYHO /3a4TEHO
/3a4TEHO

VYK — 2 — cnocoOGHOCTH
NPOCKTHPOBATH u

3naem KakK IMPOEKTUPO-
BaTb U OCYUICCTBIIATH

3naem KakK IPOEKTUPO-
aTh CIOCOOHOCTH TIPO-

3naem KaK MPOEKTUPO-
BaTb W OCYUICCTBIIATH
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OCYIIECTBIISAITh ~ KOM-
IJIEKCHBIE HCCIEN0BA-
HUSI, B TOM YHCIE
MEXIUCITUTUTHHAPHBIC,
Ha OCHOBE ICJIOCTHOTO
CHUCTEMHOI'0 HAyYHOT'O
MHUPOBO33PEHUS C

HCIIOJb30BaHMEM 3Ha-
HUII B 00JIaCTH HCTO-

KOMIIJICKCHBIEC HCCJIC-
JOBaHUA

EeKTUpPOBaTb M  OCY-
HIECTBIISATH KOMILIEKC-
HbIE HCCJENOBaHUs, B
TOM 4YHCIIE MEXIHC-
LIUIUIMHApHBIE, HA OC-
HOBE LIEJIOCTHOTO CH-
CTEMHOI'O0  HAy4YHOI'O
MHUPOBO33PEHUS

KOMIUIEKCHBIC ~HCCIIe-
JIOBaHUs, B TOM YHCIIC
MEXIUCIMIUTHHAPHBIC,
Ha OCHOBE IIEJIOCTHOT'O
CHCTEMHOT'O HAY4YHOTO
MHPOBO33PEHHS C
VICIIOJIb30BaHUEM 3HA-
HHI B 00JIACTH UCTO-
pun u punocopun
HAyKH;

Ymeem npoexmuposamyo
U 0CYWecmensims Kom-
NIeKCHble UCCIe008AHUSL,

Ymeem npoexmuposamyo
U 0CYWecmensms Kom-
nIIeKCHble UCCTIe008AHUS,
8 MOM HlUCIe MEeANCOUCYU-
NIUHAPHbBIE, HA OCHOGE
YeNoCmMHO20 CUCEMHO20
HAYYHO20 MUPOBO33PEHUs

Ymeem npoexmuposamo
U OCYUecmensims KoM-
NJIeKCHble UCCIe008aHUS,
6 MOM HUCTIe MeNCOUCYU-
NIAUHAPHBIE, HA OCHOBE
YeNO0CMHO20 CUCIEMHO20
HAYYHO20 MUPOBO33PEHUS
C UCNONL308AHUEM 3HAHULL
6 obracmu ucmopuu u
dunocopuu nayxu,

Bnaoeem cnocobrnocmoio
NPOeKmMuposams U 0Cy-
wecmensimos — KOMNIEKC-
Hble UCCIe008aHUS,

Bnaoeem cnocobrnocmoio
NPOEeKmMuposams U 0cy-
wecmensims  KOMNIEKC-
Hble UCCIe008aHUsL, 8 MOM
yucie MenCOUCYUnIuHap-
Hble, HA OCHOBE UeNoCH-
HO20 CUCMEMHO20 HaYH-
HO20 MUPOBO33PEHUs

Braoeem cnocobrocmvio
npoexmupogams U 0cy-
wecmenams  KOMIIEKC-
Hble UCCIeO08AHUSL, 8 MOM
qucie MenCOUCYUNIUHap-
Hble, HA OCHO8E UYen0C-
HO20 CUCMEMHO20 HAYY-
HO20 MUPOBO33PEHUsL C
UCNONb306AHUEM 3HAHULL 8
obracmu ucmopuu u ¢hu-
J0COpUU HAYKU,

pun u  duwiocopun
HAYKH;
OIIK- 6;—cnocoGHOCTD

MIPEJICTABIISITh ITOTyYeH-
HBIE pPE3yJbTAaThl Hayd-
HO-HMCCIICIOBATEIILCKOM
eSITEIbHOCTH Ha  BBI-
COKOM YpPOBHE H C
y4eTOM cOOI0IeHNUs
aBTOPCKUX TPaB

3naem xax npeocmas-
JISIMb NOJLYYEHHbIE Pe-
3yabmantvl

3naem xak npedcmas-
JISIMb NOJIYYeHHbLE pe-
3YILMAMbl HAYYHO-
UCCIe008amebCKoll 0esi-
MenbHOCU HA 8bICOKOM
yposHe

3naem xax npedcmas-
JISIMb NOJYHeHHble Pe-
3YIbMAMbl HAYYHO-
uccnedo8amenbeKoll oesi-
MeNbHOCMU HA 8bl-COKOM
VPO8BHE U ¢ y4émom co-
OF00eHUsL ABMOPCKUX
npas

Ymeem npeocmasname
NoJIyYeHHble Pe3yIbmamul

Ymeem npeocmasnamo
NOJYUeHHble Pe3VIbMambyl
HAY4HO-
UCCAe0068aMENbCKOU Oesl-
MeNbHOCMU HA 8bLCOKOM
yposHe

Ymeem npeocmasnamo
NOJYUeHHble Pe3yIbmambl
Hay4Ho-
UCcre008amenbCKoll oes-
MeNbHOCMU HA 8bl-COKOM
VPOBHE U C YUEMOoM co-
OI00eH s ABMOPCKUX
npas

Bnaoeem cnocobnocmuio
npeocmasisims  NoJay4eH-
Hble pe3yIbmamol

Bnaoeem cnocobrocmuio
npeocmasisims  NOJIY4eH-
Hble pe3yIbmamvl HAyy-
HO-UCCIIE008AMENbCKOU
oesmenvbHoCmMu HA  6bl-
COKOM YPOBHe

Brnaoeem cnocobrnocmoio
npeocmasnsims  NOJy4eH-
Hble pe3yIbmamvl Hayy-
HO-UCCNIE008AMENIbCKOU
0essmenbHoCmu  Ha  Gbl-
COKOM YPOBHE U C
yuémom cobnodeHus as-
MOPCKUX NPas

IIK — 1 —BmageHueM
OCHOBHBIX TE€OPHH,

3naem OCHOBHLIE TEO-
UM, KOHIICTIITUU

3naem OCHOBHBIE TEO-
pHUH, KOHIICTIITUU 1

3naem OCHOBHLIE TEO-
pHUH, KOHIICTIIINU U
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KOHIENIINH U TIPHH-
IIUIIOB B M30paHHOM
001aCTH ICATEIIBHO-
CTH, CIIOCOOEH K CH-

CTEMHOMY MBITIICHUIO

MPUHITUIIOB B N30paH-
HOH 00J1acTH JesITeNb-
HOCTH,

NPUHIUIIOB B N30paH-
HOM 00J1aCTH JesTelb-
HOCTH, CIIOCOOEH K
CHCTEMHOMY MBIIILJIE-
HUIO

Ymeem nonvzoeamucs
meopusmMu U KOHYen-
yusmu

Ymeem nonvzosamvcs
OCHOBHbBIX Meopul,
KOHYenyuu u npuHyu-
nos 8 u30paHHoll 06-
slacmu OesimenbHOCmu,

Ymeem nonvzosamucs
OCHOBHLIMU MEOPUsL-
MU, KOHYenyuu u
NPUHYUNOB 8 U3OPAH-
Hotl obacmu Oesi-
menbHOCmU, CNOCOOEH
K CUCTEeMHOMY Mblili-
JICHUIO

Braoeem  enaoenuem
OCHOBHBIX — MeopusmMu
U, KOHYenyusmu

Bnaoeem  ocnoenvimu
meopusiMu, KOHYenyuu
U NPUHYUNO8 6 U3-
bpannot obracmu Oe-
AmenvHocmu,

Bnaoeem ocnosuwbimu
meopusmu, KOHYenyuu
U NPUHYUNO8 6 U3-
Opan-Hou obnacmu
0esimenbHOCmuY, — Cno-
coben K cucmemHomy
MbLULTICHUIO

IHoaroroBka pedepatoB (IOKJIAAOB, COOOIIEHNI, NPe3eHTANMI) O Y4eOHOM AucC-
IUIINHE

Tembl npe3eHTan Ui
BinsiHne KOHBEKTHBHOIO ciaraeMoro B ypaBHeHHH HepHcra -Ilnanka Ha xapakrepu-
CTHMKH ITEPEHOCa HOHOB Yepe3 CJIOH pacTBOpa MM MEMOpPaHBbI
BnusHue nepeHoca KOMOHOB Ha MpeEENbHYIO IJIOTHOCTh TOKAa B MEMOpaHHOU cucTe-

CrauuonapHas 3nekTpoauddys3us Tp€X COPTOB HOHOB Yepe3 MOHOOOMEHHYIO MEM-

CeneKTUBHOCTh HOHOOOMEHHBIX MeMOpaH. TeopeTuyeckuii aHaIu3 Yrce MepeHoca.
Koadpounmentsl nupdy3nn npoTHBOMOHOB U KOMOHOB B HEOAHOPOJIHBIX HMOHOO0-

DJeKTpOMacCcoIepeHoC Yepe3 HeoJHOpoaHble MeMOpaHbl. CranuoHapHas nuddysus

Tembl 10KI210B, CO00IEeHN I, pedepaToB

1.
2.
Me.
3.
Opany.
4.
S.
MEHHBIX MeMOpaHax
6.
JJEKTPOJINTA.
1.

MaremaTtuueckass MOACIb BHCKTPOIII/I(p(I)ySI/IOHHOFO MEpCHOCA IMPOCTOTr0 SBJICKTPOJIUTA

4yepe3 HEeOTHOPOAHbIE HOHOOOMEHHBIE MEMOPaHHBI.

ok

BinsiHe KOHBEKTHBHOIO ciaraemMoro B ypaBHeHHH HepHcra -Ilnanka Ha xapakrepu-
CTHMKH ITEPEHOCA HOHOB B 3apsSKEHHOM KaIllWJIISIPe CHHTETHYECKOM MeMOpaHsbI.
Mogenb KOHKYpHPYIOIIETO0 TPaHCIOpPTa MOHOB 4Yepe3 MOHOOOMEHHYI0 MeMOpaHy ¢
MO (PUIIPOBAHHON TOBEPXHOCTHIO.

O ekt AMIAEKTPUIECKOro HACHIIIEHUS B OUTIOISIpHOM MeMOpaHe.

VYuér HapylmieHus 3JIEKTPOHEHTPaIbHOCTH NPU MaTeMaTHYECKOM MOJEIHUPOBAHUU
CTAallMOHAPHOTO TIEPEHOCA NOHOB Yepe3 TPEXCIONHYI0 MEMOPAaHHYIO CUCTEMY.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl POBEACHUA MPOMEKYTOUYHOM aTTecTalluu

Bonpocsl k 3k3ameny
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Onucanue MpOIECCOB MEPEHOCA B AIIEKTPOAMATN3HBIX arnapaTax.

2. KomnbroTrepHoe MOJETUPOBAaHHUE IEKTPOMEMOPAHHBIX MPOIECCOB U anmnapaToB JJis
OUYUCTKHU BOJBI.

3. Kpaessbie 3amaun 171 CUCTEMBI AIIEKTPOIU(DPY3HOHHBIX ypaBHEHUI.

4. OpHOMEpHbIE U ByMEpPHbIE MOJENHU IIepeHoca OMHAPHOTO AJIEKTPOJIUTA.

5. Marematuueckre MoaeIu (PU3UKO-XUMUIECKUX TMPOIECCOB MIEPEHOCA: OIHOCIOWHBIC
Y MHOTOCJIOMHBIE 33/1a4U MePeHOCca YacTHll.

6. CranuoHapHbIe U HECTAIIMOHAPHBIE MOJICITH.

7. MaremaTuueckue nakeTbl GU3NYECKOT0 MOJCIUPOBAHHUS.

8. MopenupoBaHue 0OTHOMEPHBIX 3324 MEMOPAHHOM AJIEKTPOXUMUHU.

9. CrauuonapHas 31ekTpoauddy3us IByX HOHOB Yepe3 HOHOOOMEHHYIO MEMOpaHY.

10. Craumonapnas 3nexTpoaudy3us TpEX COPTOB MOHOB 4Yepe3 MOHOOOMEHHYIO MEM-

Opany.

11. Merto/bl pemieHns OAHOCIONHBIX 1 MHOTOCIIOMHBIX KPaeBbIX 3a/1a4.

12. 3angaum snexTpoanHy3noHHOTO NepeHoca OUHAPHOTO IEKTPOIIHUTA.

13. KommbroTepHOE MOIETUPOBAHUE SIBJICHUE KOHBEKIIHH.

14. BiusHue KOHBEKTUBHOTO cjaraeMoro B ypaBHeHuu HepHucra -Ilnanka Ha xapakrepu-

CTHKH TIEPEHOCA HOHOB B 3apsHKEHHOM KaMIUISPe CHHTETHYSCKON MeMOpaHBbI.

15. MopenupoBaHue AUCCUTIAIIUN, KOHBEKIIUU U KUHETHUKH.

16. MopenupoBaHue THIPOJUHAMIKYI B KaHAIAX JICKTPOIUATTH3HBIX SYCEK.

17. Metonbl CTpeabObl B MOJIEIAX SJIEKTPOXUMHUH.

18. KoHeuHOpa3HOCTHBIE METOABI B MOJIENISIX AJIEKTPOXHUMUHU.

19. /IBymepHbIe MOAETH MEMOPAHHOM IEKTPOXUMHUHU.

20. JIudneKkTpuyecKoe HACKIIEHUE B OUITOJISIPHOW MeMOpaHe.

21. KommbroTepHOE MOAECTUPOBAHUE SJIEKTPOMEMOPAHHBIX IPOILIECCOB ISl OYUCTKH BO-
B

22. YucrneHHoe MOJAETUPOBAHHWE TMIPOIECCOB IEpeHoca Ha OCHOBE YypaBHeHui Ha-
Bbe—CTOKCa.

23. Bamanc maccel U uMmmysbca. [ paHUYHbBIE YCIOBHUS.

24. TeueHwue KUIKOCTH K BPAIIAFOIIEMYCS IUCKY.
[Tpumep 3K3aMeHaIMOHHOTO OHIeTa:
JlucuunnuHa
«BpraucnuTensHbIe U HHPOPMAIIMOHHBIC METOIBI B (PU3UKO-XHMHUYSCKUX 3a/1a9aX)
DK3AMEHAIIMOHHBIN BUJIET Ne 3
1. MonenupoBaHue OJHOMEPHBIX 3a/1a4 MEMOPaHHON NEKTPOXUMUH. .
2. JIByMepHBIE MOJICH TEPeHOCca B JIEKTPOMEMOpaHHBIX cHCTeMax. PacmpeneneHus
KOHIIEHTPALUM.
[IpenonaBarens:
J-p. pu3-mart. Hayk,
npod. kad. IpUKI. MaTEMATUKH K.A. JleGenen
3aB. kaenpoit mpuKiI. MaTeMaTUKH
J-p. duz-mat. Hayk, mpodeccop M.X. YprenoB

4.3. MeTtoauyeckue MaTepuaJbl, onpeaesonye Npoueaypy oieHnBaHus 3Ha-

HHU, YMeHHIi, HABLIKOB H ONBITA eSITeJILHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl popMupo-
BAaHUS KOMIIETEHIMIA
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Texywuti Konmpoab MPEACTABISAET COOON MPOBEPKY YCBOEHUS YYEOHOrO0 mMaTepHalia Te€o-
PETUYECKOTO U MPAKTUUYECKOTO XapaKTepa, PEryJsipHO OCYIIECTBISIEMYIO Ha MPOTSHKEHHH Ce-
MecTpa.

K ocHoBHBIM (hopMam TeKyIIero KOHTPOJS (TEKyIIEH aTTecTalnuu) OTHOCSATCS OMpoC B
paMKax CEeMHHApCKHMX 3aHITHH, MPOBEJACHHUE TECTOBBIX 3a/laHUM, MOATOTOBKA pedepara (coob-
HICHUS, JTOKJIaJa, MPE3CHTAIMN) TI0 OINpEeIEHHOW TeMaTHKe, pa30op pacueTHO-TpapuuecKux
3aJJaHUH, BBHIIIOJIHEHUE KOHTPOIUPYEMOM CaMOCTOSITEIbHON PaOOTHI.

Ha nepsom smane ¢ghopmupyromes komniexc 3nanuii Ha OCHOBE TIIATEIBHOTO U3yUCHHS
TEOPETUUECKOro MaTepuaia (JeKIMOHHbIE MaTepualbl IpernoaaBaress, peKOMEHayeMbIe pa3ze-
JIbl OCHOBHOW U JIOIIOJIHUTEJIBHOM JINTEPATyphl, MaTepuasbl NEPUOJIUUECKUX HAYUYHBIX U3IAHUM,
HEOOXOJUMOTr0 JJisi OBJAJIEHUS TMOHATHIHO-KaTEropHalbHBIM amnmnapaToM U (GOpMUPOBaHUS
MPEACTABICHUI O KOMIUJIEKCE MHCTPYMEHTApHsl, UCIIOJIb3YEMOT0 B paMKax JaHHOM OTpaciu 3Ha-
HUA).

Ha emopom smane Ha ocHOBE CPOPMUPOBAHHBIX 3HAHUH U MPEACTABICHUHN 110 JAHHOMY
pas3zienly CTYACHTHI BBINONHSIOT 3aJaHusl, HALlEJICHHbIE Ha hopmuposanue ymMeHull 1 HA8bIKO8 8
pamkax 3asaeneHHol komnemenyuu. Ha TaHHOM 3Tane CTyJeHTbl OCYILECTBISIOT CaMOCTOSTENb-
HBII MMOMCK TEOPETHUECKUX MATEPUANIOB B paMKax KOHKPETHOTO 3aJaHusi, 0000IIAI0T U aHAIH-
3UpPYIOT COOpaHHBIM MaTepuana MO CXEeMe, PEKOMEHIOBAHHOM IpenojaBareneM(popMyIupyoT
BBIBOJIbI, TOTOBST MPaKTUUYECKHE PEKOMEHJAIU, peepaTUBHbIE MaTepHalbl i MyOIMYHOTO
HX IPCACTABJICHUSA U O6CY)KI[€HI/I$L

Ilpomesicymounas ammecmayus OCyIIECTBIISICTCS B KOHIIE CEMECTpa M 3aBepIlIaeT U3yye-
HHUC OUCHUIIIINHBI ((KOHIIGHIII/II/I COBPCMCHHOT'O CCTCCTBO3HAHU). HpOMe)KYTO‘IHaFI aTTecranuAa
MOMOTaeT OIEHUTH OoJiee KpyHHbIE COBOKYITHOCTH 3HAHUI M YMEHUN U ypoBeHb (hopcHpOBaH-
HOCTH OIPEIECIEHHBIX KOMIIETCHIUN.

4.2.1. MeToauiecKkue peKOMeH/1aliu,
onpeaesoIye NPoueaypbl OeHNBAHUSI IK3aMeHa

[TpomexyTouHas aTTecTanus TPAAUIIMOHHO CITY>)KUT OCHOBHBIM CPEJICTBOM OOECTIeUeHUs
B y4eOHOM TIpoliecce «00paTHOM CBSI3M» MEXIY MpernojaBareiieM U 00yJaroummes, Heo0Xoau-
MOM JAJIi CTUMYIMPOBAaHUS pabOThl O0YUYAIOIUXCS M COBEPIICHCTBOBAHUS METOJIUKH Ipernoia-
BaHUS yUYCOHBIX JTUCITUTUINH.

HtoroBoii opmoit KOHTpOS cHOPMHUPOBAHHOCTH KOMIIETEHIIUN Yy OOYyYarommxcs Mo
JUCITUTUIMHE SIBIIIeTCS dk3aMeH. CTyIeHThI 00s3aHbl C/IaTh 3K3aMEH B COOTBETCTBUU C pacIuca-
HUEM U YYeOHBIM IJIAaHOM.

®OC mpoMeKyTOYHOW aTTECTAllMA COCTOWT W3 JBYX TCOPETHUECKHUX BOIPOCOB M pac-
YEeTHO-TpapUIeCcKOro 3aJaHus K 9K3aMeHY 10 AUCIUIIIHHE.

DK3aMeH 110 TUCIHIUIHHE MpecienyeT Ielb OICHUTh paboTy CTyIeHTa 3a Kypc, IMoiryde-
HUE TEOPETUYECKUX 3HAHUMN, UX TIPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIILICHUS, IPUOOPETEHNE
HABBIKOB CaMOCTOSITEIBHONW pa0OThI, YMEHHE TPUMEHSATH TOJIYYCHHBIC 3HAHUS ISl PEIICHUS
MPAKTUYECKHX 3a7ad.

dopma npoBeIeHNs YK3aMEeHA: YCTHO.

DK3aMeHaTOpy MPeOCTaBIseTCs MPaBo 3a7aBaTh CTYACHTaM JOTOTHUTEIbHBIE BOMPOCHI
1o BCel yueOHOM mporpaMMe TUCIUIUIAHEI.

PesynpTar cnaum sx3aMeHa 3aHOCUTCS MpernojaBaTesieM B 9K3aMEHAIMOHHYIO BEIOMOCTh
1 K3aMEHHYIO KHUXKKY.

OtBer crymenta Ha »Sk3ameHe mno auciuiummHe «KCE» onenuBaeTcss mo 3k3a-
MEH/HeXaJeTe.

Kpumepuu oyenku:

Otauyno: Ha nBa TeopeTnueckux BOMpOCa JaHbl Pa3BEPHYThIE OTBETHI, CTYIEHT apry-
MEHTHPYET CBOU CYKJIEHUS, TPAMOTHO BJa/ieeT MPodecCHOHAIBHON TEPMUHOJIOTHEH U MOKa3bI-
BaeT: IIyOOKoe, MOJIHOE 3HAHUE COZepX aHHUs yueOHOro MaTepuania, IOHUMaHUue CYIIHOCTH pac-
CMaTpPUBAEMbIX 3aKOHOMEPHOCTEH, MPUHITUIIOB U TEOPUI; YMEHHUE aBaTh TOUYHBIC OMpEACICHUS
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OCHOBHBIM TMOHSTHSIM, BbIIEIATH CYIIECTBEHHBIE CBSA3H MEXJy pacCMaTpUBAEMbIMH 3aKOHOMED-
HOCTAMHU. CTyIEHT IIOJIHO U IIPABUJIBHO OTBETHJI HA BOIIPOCHI IIPENIOAABATES.

Xopomo: Ha aBa TeopeTuecKkux BOMpoca JIaHbl pa3BepHyThie 0TBEThl. CTYIEHT, I0Myc-
Kasi OT/AEJbHBIC HETOYHOCTH, OOHAPY)KMBAET JOCTATOYHOE BJaJieHHE y4yeOHBIM MaTepuajoM, B
TOM YHUCJI€ MOHSATHIHBIM anmnapaToM; EMOHCTPUPYET YBEPEHHYIO OPHEHTAIUIO B HW3yYEHHOM
MarepHaie, BO3SMOKHOCTb PUMEHATh 3HAHUS Ui PEIICHUS MPAKTUYECKUX 3a7a4, HO 3aTpyaHs-
eTCs B MPUBEJCHUU MPUMEPOB. BO3MOXKHO, MTPH U3TI0KEHUU OJHOTO BOIMPOCA JIOMYUICHBI SIBHBIC
HETOYHOCTU B (DOPMYJTUPOBKE; CTYACHT B IEJIOM MPABHJILHO OTBEYAECT HA BONPOCH KOMUCCHH,
JIOTTyCKasl HECYIIECTBEHHbIE TTOTPELTHOCTH.

YnoBiaerBoputeabHo: CTyIEHT U3NIaraeT OCHOBHOE COJIEpXKaHHE y4eOHOTO Marepuaa,
HO PacKpbIBaeT MaTepuas HEMoJIHO, HEMOCIe0BaTeIbHO, IOMYCKaeT HETOUHOCTH B OIpe/ere-
HUM TIOHSATHH, HE YMEET JI0Ka3aTeIbHO 00OCHOBATH CBOM CYX/IeHUS. JlOMyCKaeT CyIecTBEeHHBIE
OIIMOKY Ha OTBETHI MIPernogaBaTels..

HeynosaerBopurenbHo: CTyeHT JEMOHCTPUPYET pa3pO3HEHHbIE OECCUCTEMHBIE 3HA-
HUS, HE BBIIEJSIET TJIABHOE U BTOPOCTENEHHOE, JOMYCKAeT OIMIMOKU B OMpPENEICHUU TMOHATUH,
Oecropsi104HO, HEYBEPEHHO U3JIaraeT MaTepuall, Wik BOOOIIE OTKa3bIBa€TCs OT OTBETA.

OneHouHble CpeACTBa AJIs MHBAJINWJOB U JIMI] C OTPAHMYEHHBIMU BO3MOYKHOCTSMHU 370pO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIMBUAYAIBHBIX MCUXO0(U3NYECKHX OCOOCHHOCTEH.

— IpU HEOOXOJAMMOCTH MHBAJIMIaM M JHUIAM C OFPaHUYEHHBIMU BO3MOYKHOCTSAMHU 3710pO-
Bbsl [IPEIOCTABIIACTCS AOIOIHUTEIBHOE BpEMs IS IIOATOTOBKU OTBETA HA YK3aMEHE;

— IIpU [IPOBEJICHUU MPOLEYPhl OLIEHUBAHMSI PE3YJIbTATOB 00YUEHUs MHBAIMUJIOB U JIULL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3J0POBbS IIPEAYCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yUarOIUXCs ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSAMU 3/I0POBbSI
U MHBAJIMJOB IMpOLESypa OLEHUBAHUS PE3ylbTaTOB OOYUYEHHS IO JHUCHUIUIMHE MOKET MPOBO-
JUTHCSA B HECKOJIBKO 3TAIlOB.

[Ipouenypa oneHuBaHusl pe3yjabTaTOB OOY4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMM 3/I0POBbsl 10 TUCHMIUIMHE (MOJYJII0) MpeaycMaTpuBaeT MpeoCcTaBlIeHUue UH-
¢dopMmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUUYEHUSM UX 37J0POBbS U BOCIPUATHUS UH(POpMa-
LUU:

4.2.2. MeToauueckue peKOMeHIalnu,
onpeesione Npoueaypbl OlleHMBAHUS 0OIIPOCca

®opMa MpoBEACHUS — YCTHBIN OIPOC.

JnutensHOCTh onpoca — 15-20 MUHYT.

Kpumepuu ouenxu:

OUeHKa «Hey0081emeopumeIbH0) BbICTABISIETCS, €CIIU CTY/IEHT HE 3HAeT 3HAUNUTEIIbHON
YacTH MaTepuaja M3y4yaeMoil TeMBI, OITyCKaeT CYIIeCTBEHHBIE ONMIMOKH, ¢ OONBIIMMH 3aTPy/I-
HEHMSIMU OTBEYAET I10 33/1aHHOMY BOIIPOCY TEMBI;

OUeHKa «y006/1emeopUmMebHo» CTaBUTCS, €CIIA CTYACHT JEMOHCTpUpPYET (parMeHTap-
HbI€ TPE/ICTABICHUS O COJCPKAHUU M3y4aeMOil TeMbl, YCBOMJI TOJILKO OCHOBHOM MaTepuall, HO
HE 3HaeT OTIENbHBIX JeTayeH, JOMyCcKaeT HETOYHOCTH, HEIOCTATOUYHO MPABWIIBHBIE (OPMYITH-
POBKH, HapyIIaeT MoCIeI0BaTeIbHOCTh B U3JI0)KEHUH POrPaMMHOI0 MaTepHara,

OUEHKa «XOpOoul0» BHICTABISIETCS, €CIIN CTYIEHT JEMOHCTPUPYET OOIINe 3HAHHS [0 TeMe
CeMMHapa, TBEPJIO 3HAET MaTepual Mo TeMe, TPAMOTHO U IO CYLIECTBY M3J1araer ero, He J0Mmyc-
KaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, MOXKET MPABUIHHO MIPUMEHSITh TEOPETH-
YeCKHe TOJI0KEHUS;

OUEeHKA «OMJIUYHO» CTABUTCS, €CIIU CTYAEHT JIEMOHCTPUPYET INIyOOKHE U MPOUYHBIE CH-
CTEMHBIE 3HAHMS 10 U3Y4aeMOW TeMe, CUEPIIbIBAIOIIE, [TOCIEeI0BATEIbHO, TPAMOTHO U JIOTHYE-
CKHU CTPOMHO M3JaraeT OTBET, HE 3aTPYJHIETCSA ¢ OTBETOM IPU BUJOU3MEHEHUH BOIIPOCA, YMEET
CaMOCTOSTENIbHO 0000IIaTh ¥ U3JIaraTh MaTepHal, He TOMyCKas OMINOOK.
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4.2.3. MeToauuecKkue peKOMeH/Ialnu,
onpeaesoIMe Npoueaypbl oneHuBaHusa pedepara (10K/aana, COOOIEHN I, TPE3eHTAIUN)

HenpasunbHo opopmiieHHast paboTa He IPUHUMAETCH.

Kpumepuu oyenku:

OUeHKa «Hey00s/1emeopUmebHO) BBICTABISCTCS NP HECOOTBETCTBHUH 3asBJICHHON Te-
MBI pedepara (HoKiIana, cCOOOMEeHUs, TPE3ECHTAIMN) €ro COJACPKAHUI0, HAIMYUU TPYOBIX TO-
rpenrHocTel B 0oopMIIeHHH pabOThI, UCIIOJIL30BAHNN HEHAIICKAIUX HOPMATHBHBIX ¥ HAYIHBIX
UCTOYHUKOB, IPUBOISAIIMX K YTPAaTe HAyYHOU 3HAYMMOCTH TOATOTOBJICHHOTO pedepaTa HIn pe-
depar He MOATOTOBIICH,

OUEHKA «YO006J1eMEOPUMETIbHO» BBICTABISCTCS, €CIM CTYJACHTOM JOMYIIEHBI HECyIIe-
CTBEHHBIC (DAKTHYECKHE OMIMOKH B U3JI0KEHUH MaTepHalia U/ JOMYIIEHO UCTIOIh30BaHUE He-
HA/IJICKAIIUX HOPMATUBHBIX MCTOYHUKOB TPU COXPAaHCHHM aKTyallbHOCTH TeMbl pedepara. Pe-
depar (coobmieHue, AOKIAM, MPE3CHTAIHS) MPEICTABISICT COO0M HM3JI0KECHHE PE3yJbTaTOB Uy-
KHUX UCCIICIOBAaHUN 0€3 CaMOCTOSATEIbHOM 00pabOTKH HCTOYHHUKOB;

OUEeHKA «XOpOoui0» BBHICTABISICTCS B TOM CIlTydae, KOTJa UMEIOTCS OTAEIbHbBIC TOTPEIIHO-
ctu B opopmiieHun pedepara. Pedepar (coobmenne, T0KIa, Ipe3eHTAIUs) IPEACTABISIET CO-
00l CaMOCTOSITEITLHBIN aHAIN3 Pa3HOOOPA3HBIX HAYYHBIX MCCICIOBAHUN M TEOPETUICCKHUX JIaH-
HBIX, OJTHAKO HE B MOJIHOM Mepe OTpa)kaeT TpeOOBaHUs, CPOPMYIIMPOBAHHBIC K €r0 M COJepXKa-
HUIO;

OUEHKA «OMAUYHO» BBICTABISICTCS CTYJIIEHTY, €CIIU CTYACHTOM IpelcTaBlieH pedepar
(coobmieHme, JTOKIAA, IPEe3CHTANHs), OTBeUYaronuii TpeboBanusaM 1mo ohopmieHuto. Comepxa-
HUe pedepara JOHKHO OCHOBBIBATHCSI HA COOTBETCTBYIOIIMX JIMTEPATYPHBIX UCTOUYHUKAX. B pe-
depate (cooOieHnn, TOKIAAE, MPE3CHTAINH ) OTPAKAIOTCS TaKue TPEOOBaHUS KaK aKTyaJbHOCTh
coJiep>KaHUsl, BBICOKUI TE€OPETUYECKUI YPOBEHb, TTTyOHMHA U MOTHOTA (DaKTOPOB, SBJICHUI, MPO-
0JieM, OTHOCSIIIIUXCS K TeMe, HHPOPMAIMOHHAs HACHIIIICHHOCTh, HOBU3HA, OPUTHHAIHLHOCTD W3-
JIOKEHUSl MaTepuana; CTPyKTypHas OpraHM30BaHHOCTb, 0OOCHOBAHHOCTh MPEIOKEHUS U BBI-
BOJIOB, C/ICJIaHHBIX B pedepare (COOOIIeHUH, TOKIIAJE, MPE3EHTAIIHN )

4.2.4. MeTtoanyecKue peKOMeHIAlUH, ONpeaessiolnie Mpoueaypsbl OleHUBAHUS KOH-
TPOJIBHBIX PadoT

5. IlepeyeHb OCHOBHOI W JONMOJHUTEJIbHOH y4eOHOH JIUTEpaTypbl, HEO0XO-
AMMOM JIJI1 OCBOCHUS TUCUUILIMHBI (MOIYJIA)

5.1. OcHoBHas1 iuTEpaTypa:

1.  Awmocos, A.A. BeruncnuTenbHbIe METOIBI [ DNeKTPOHHBIN pecypce] : yuel. mocodue / A.A.
Amocos, 0.A. Iyounckuit, H.B. KormuenoBa. — Onektpon. nan. — Cankt-IletepOypr :
Jlanp, 2014. — 672 c. — Pexum noctyma: https://e.lanbook.com/book/42190 . — 3ari. ¢
JKpaHa.

2. Amnppees, B.K. CoBpeMeHHBIE MaTEMaTUYECKUE MOJIEIN KOHBEKIINH [ DIEKTPOHHBII pe-
cypce] : monorpadus / B.K. Auapees [u np.]. — DnexktpoH. gaH. — Mocksa : @u3Martiur,
2008. — 368 c. — Pexxum nmoctyna: https://e.lanbook.com/book/59497 . — 3aru. ¢ skpaHa.

3. Cawmapckuit A.A., Matematudeckoe MonenupoBanue: Maen. Meroasr. [Tpumeps! [Dnex-
TpoHHBII pecypc]: MmoHorpadus / A.A. Camapckuii, A.Il. MuxaitnoB. — DIeKTpOH. J1aH.
— Mocksa: ®usmariut, 2005. — 320 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/59285

4,  Jlebenes K. A., Kyzskuna M. B. (Ky6I'Y). Marematuueckre 1 KOMIbIOTEPHBIE METOTbI
JUIs MoJienupoBaHus epeHoca nonos. Kpaessie 3amaun [Teker] : Y. 1/ K. A. JleGenes,;
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https://e.lanbook.com/book/42190
https://e.lanbook.com/book/59497
https://e.lanbook.com/book/59285

M-Bo oOpa3oBanus u Hayku Poc. @enepannu, Kybanckuii roc. yH-T. - KpacnHonap : [Ky-
OaHCKull rocyjapcTBeHHbIN yHUBepcurer|, 2017. - 97 c.

5. VYprenos K. M., KoBanenko, [llanmomaukosa T. JI. Maremarndeckoe MOJSITMPOBAHHE TETI-
JomMaccorepeHoca B A. B. a5iekTpoiuanu3HbIX ammaparax Boaonoarotosku [Teker] / - M.:
dunance! u cratuctuka, 2010. - 214 c.

5.2. JlonoJiHMTE/IbHAS JIUTEPATypa:

6.  Y3nmenoa AmmunHart MaroMmeToBHa. MaTeMaTn4ecKkue MO 3JICKTPOKOHBEKIIUU B DJICK-
TpoMeMOpaHHbIX cuctemax [Tekcr] / A. M. Y3aenona, A. B. KoBanenko, M. X. YpreHos.
- Kapauaesck : [KUI'Y], 2011. - 154 c.

7. UyOsips Hatanbst Onerosna (Ky6I'Y). JIBymepHbIe MaTeMaTHYECKHUE MOJICIIH ITEPEHOCa
OMHAPHOTO SJIEKTPOIUTA B MEMOPAHHBIX CUCTEMAaX (YMCIICHHBIN U aCUMIITOTHYECKUNA aHa-
mu3) [Teker] : monorpadus / H. O. UyOsips, A. B. KoBanenko, M. X. Yprenos ; M-Bo 00-
paszoBanus u Hayku Poc. ®enepanuu, OenepanbHoe roc. Or0KeTHOE 00pa3oBar. yupe-
*aeHue Boiciiero mpod. oopazosanus "Kybanckuii roc. Texnon. yH-1". - Kpacuogap :
[KyoI'TY], 2012. - 131 ¢

8. [TackonoB B.M., [Tonexaes B.U., Uynos JI.A. HucneHHoe MOJIeIMPOBAHKE MPOLECCOB
Teru1o U MaccooooOmMernaM.: Hayka. 1984. 284.

5.3 Ilepuoauyeckue U3TAHUS:

1. Moknaxaw! akagemun Hayk // Axkagemuznatuentp "Hayka". ISSN 0869-5652.

2. Maremaruueckoe mojenupoBanue // AkanemusnatieHTp "Hayka". ISSN 0234-0879.

3. DKONOrn4YecKuil BECTHUK YEPHOMOPCKOTO IKOHOMUYeCcKoro corpyauudectsa (UIC) //
NznatenberBo Kybanckoro rocynuBepeuteta. ISSN 1729—5459.

4. Journal of Mathematical Physics // AIP Publishing. ISSN 0022-2488.

5. Russian Journal of Mathematical Physics // MAUWK "Hayxka / Interperiodika”. ISSN
1061-9208.

6. Letters in Mathematical Physics // Kluwer. ISSN 0377-9017.

7. Mathematical Physics, Analysis and Geometry // Kluwer. ISSN 1385-0172.

6. MCTOIII’I‘-IGCKI/IG YKazaHud A1 OﬁyanOIIII/IXCH M0 OCBOCHHIO JUCIHHUITJIMHBI.

Marepuan Kypca U3JI0KEH B OCHOBHOM B JIMTEPATYPHBIX UCTOYHMKAX, IIEPEYUCIICHHBIX B
CIIMCKE JOIMOJHUTEIBHOW JIUTEPATypHl 10 NMPUYMHE MX JABHErO M3JaHusA. ABTOPOM JaHHOIO
Kypca HallMCaH pacIIMPEHHBbIA KOHCIEKT JICKIUN, WIIOCTPUPOBAHHBIA ITPAKTUYECKUMU IIPUME-
pamu. DJIEKTPOHHBIN BapUAHT 3TOr0 TEKCTA JIOCTYIIEH CTYACHTAM.

Jlexuuu u naGopaTopHble 3aHATHS YepenytoTcs. OOIIeHne npenoaaBareis U CTYJSHTOB B
ayJIMTOPUU TPEAINOoaraeT MpeaBapUTebHYI0 MPOPadOTKY KOHCIEKTAa CTYIAEHTaMHU CaMOCTOS-
TENbHO. 3aJia4ya MPENnoJaBaTessd COCTOUT B PACCTAHOBKE AKIEHTOB U Pa3bsICHEHWM CMBICIIA U
HEO0OXOJJMMOCTH BBEACHUS O0OOIIEHUI KIacCUYECKUX MOHSTUH. [[Jsl MOJTHOLIEHHOTO BOCHpHSI-
THUSI HOBBIX 00BbEKTOB HEOOXO0AMMa MILTIOCTPAIMS UX MPAKTUYECKOTO IPUMEHEHUSI.

OT10 (u3nUecKre MOJENH, ISl KOTOPhIX MaTeMaTH4YeCKHe MOJIEIH IMPUBOJAT K KPacBbIM
3a71a4aM.

Ha naGopaTtopHbIX 3aHATHAX CTyAEHTaM MpeAiaraloTcsl MpUMephl AJii MPUMEHEHUS Teo-
pHHM, U3JIOKEHHOM Ha JIEKIUSAX U B YIOMSHYTOM KOHcmekTe. OOCyXIeHHe CIOCOO0B pelIeHHs
IpeIaraéMplX 3aJad MPU3BAHO AKTUBHU3UPOBATH ITO3HABATENBHYIO JEATEIBHOCTH CTYJIEHTOB.
OTOMY JI0JI’KHA CIIOCOOCTBOBATh MPAKTUUECKasi HAMPaBJIEHHOCTh UTOTOBBIX PE3YJIbTATOB.

B ocBOEHMM IMCHHUIIMHBI WHBAIWJIAMH M JULAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsI OOJIBIIIOE 3HAYCHHE MMEET MHAMBUIyalbHas ydyeOHas paboTa (KOHCYIbTallMU) — AO-
HOJTHUTENBHOE pa3bsCHEHUE y4eOHOro MaTepuana.

WunuBuyanbHble KOHCYJIBTALUMU 1O MPEAMETY SIBISIOTCS BaXHBIM (aKTOpOM, CHOCO0-
CTBYIOLIMM MHIMBUAYAIN3alUN O0yUEHHS U YCTAaHOBJIEHUIO BOCIUTATEIBHOIO KOHTAKTa MEXTY
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npernoaBaTesieM U 00yJYaromuMcs HHBATUIOM HITU JTUIIOM C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3/I0POBBSL.

7. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3yEMbIX NPHU 0CY-
IIEeCTBJIEHNH 00PA30BaTEJIBLHOIO NMPOLECCA M0 AUCHUIIAHE (MOLYJII0).

7.1. Ilepeyenb HH(POPMATMOHHII-KOMMYHUKAIIMOHHBIX TEXHOJIOTHMHA TEXHOJIOTHIA,
HCNO0JIb3yeMbIX MIPH OCYLECTBJIEHUHN 00pa30BaTeIbHOIO Mpolecca

1. Buxkunenus, cBoOOIHAS SHIMKIONEUS. [ DIESKTPOHHBIN pecypc].
http://ru.wikipedia.org

2. DuexTpoHHO-OubOIHoTeuHas cuctema «Koncynprant crymentay (Www.studmedlib.ru);

3. OnexrponHas oubaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru

4. Karanor uandopmarrontoit cuctemsl «EnHOE OKHO 10CTyIa K 00pa3oBaTeNbHBIM
pecypcamy». [DnekTpoHHbIi pecypce]. — http://window.edu.ru/window/catalog

5. 3. DKcrnoHeHTa, 00pa30BaTEIbHBIN MaTeMaTUYECKU CailT. [ DNeKTpoHHBIN pecypc].

—http://www.exponenta.ru
7.2 llepeyeHb JUIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHSIEMOI0 MPOrPaMMHOI0 odec-
nevyeHust
1. Onepanunonnas cucrema MS Windows.
2. NnrerpupoBannoe opucnoe npuinoxxenne MS Office.
3. IIporpammMHoe obecrieueHre U OpraHU3aluK YIIPABISEMOro KOJUIEKTUBHOTO U 0e3-
omnacHoro pocryna B IaTepHer.
4. Maremarnueckuii naker MathCAD, FemLAB
5. TIporpaMmsl, IeMOHCTpaIUK BUIeo Matepuaios (npourpeiBatens « Windows Media
Player»).
6. TIporpaMmsI 1J1s IEMOHCTpAIMK U co3anus npe3enTtarmii («Microsoft Power Pointy).
7.3 IlepevyeHnb cOBpeMeHHBIX MPO(ecCHOHATBLHBIX 623 TAHHBIX M HHPOPMALHOHHO-
CIPaBOYHBIX CHCTEM

7.3. IlepeyeHb HHPOPMALUOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubinoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
2. DneKTpoHHO-OHOIMOTEeYHas cucTeMa u3aarenbeTs «Jlauby (http://e.lanbook.com).

3. DrekTpoHHas GuOMMOTEYHas cucTeMa «Y HUBepcuTeTckas oubamoreka ONLAIN»
(http://www.elibrary.ru)/.

8. MaTepuaJIbHO-TEXHHYECKOE O0ecrevyeHue Mo JUCHUILINHE (MOIYJII0)

MaTepI/IaJ'IBHO-TCXHI/IQCCKOC obOecrieueHue JAUCIHUITIINHBI (MO-

Ne Bup pabor
JTyJis1) M1 OCHAIIEHHOCTh

1. JlexunoHHble 3aHATUS | JIeKIIMOHHAs ayauTOpUs, OCHAIEHHAs MPe3eHTAIMOHHON
TEXHUKON (IIPOEKTOP, DKpPaH, KOMITBIOTEP/HOYTOYK):. ayl.
129, 131, A3016, A305, A307

2. CemuHapcKue 3aHsATUS
3. JlaGopaTopHble  3aHs-
TS

4. I'pynnoBeie (uHauBU- | Ayautopust Aya. 147-150, 133
TyaJbHbIE) KOHCYJIbTa-
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ouu

Texkymuid  KOHTPOJIb,
MPOMEXYTOYHAs aTTe-
cTanus

Aynurtopus Ayn. 147-150, 133

CamocTosiTenbHas pa-
oora

Kabuner miast caMOCTOATENbHOM pabOoThl, OCHAIEHHBIA KOM-
IBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOIKIIOYEHUS K CETH
«MHTEepHeT», MPOrpaMMOi SKPaHHOTO YBEJIWYEHHUS M oOectie-
YEHHBIH JIOCTYIOM B  DJIEKTPOHHYIO  HMH(OpPMaIOHHO-

oOpasoBarenbHyl0 cpeny yHuBepcuteta. Ayn. 102-A u 4u-
TJIbHBIN 31
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