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Pa60qa;1 nporpamMma IUCHUILIUHBL ((MOI[GJII/IPOBB.HI/IG B 3ala4ax 3JICKTPOXUMUU) COCTABJICHA B
cootBercTBUU ¢ ®PI'OC BO no nanpasnennto noaroropku 02.03.01 Maremarnka u KOMIbIOTEP-
HBIE HAYKH.

[Iporpammy cocTaBuiI:
A

JlexxueB A. B., monieHT, KaH/. u3.-MatT. HAyK, JOLECHT

Pabovas mporpamma AMCHUIUIMHBI yTBEPKACHA HA 3aceaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METO/IOB,
npotokoi Ne 9 ot 04.05.2022.

3aBenyronuii kKageapoit s -M
(all -

MAaTCMAaTUYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxneB A. B.

YTBepxk/ieHa Ha 3acelaHuM y4eOHO-METOIMYEeCKON KOMUCCHH (haKylIbTeTa
MaTeMaTUKH U KOMIIbIOTEPHBIX HayK, IpoTokoi Ne 5 ot 05.05.2022.

[Tpencenarens YMK dakynbrera MaTeMaTHKH f/}yj
1 KomnbroTepHbIX Hayk HImansko C. I1.

PenenseHTnI:

Casenko U. B.,  kommepueckuii nupexkrop OOO «Pocl'maBBuno»

Huxutun 0. I'., noneHT kadeapsl TeOpeTHUIECKO (pU3UKHM U KOMITBIOTEPHBIX TEXHOJIOTUH
OI'bBOY BO «KybaHckHil rOCy1apCTBEHHBI YHHBEPCUTETY



1 ]_Ie.]'l]/l H 3aJa494 H3YyYCHUA JTUCHUILIMHBI

1.1 Ilestu ¥ 321294 OCBOEHHUSA TUCIHUILIHMHBI

eab AMCUMNJIMHBI: OCBOCHUE CTYACHTAMH OCHOBHBIX MEXaHU3MOB, METOJ/IOB, IIPUHIIU-
OB MOJICJIUPOBAHUS JIEKTPOXUMHUECKUX cucTeM. OCBOCHUE HAYYHOTO MOJX0Ja MPU PELICHUN
3a/1a4, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM DJIEKTPOXUMUUYECKUX CUCTEM.

[IporpamMma Kypca BKIIOYaeT B c€0sl 03HAKOMJICHHE C TAKUMHU KIFOUEBBIMH MOHSITHSIMH
3JIEKTPOXHMMHH KAK: OCHOBHBIE COOTHOIIECHUS TEPMOJUHAMUKHU PACTBOPOB JICKTPOJIMUTOB, IICK-
Tpoctaruueckas Teopus Jlebas n XroKkemns, paauyc MOHHOW aTMocQepsl, MpeAeabHbIN 3aKOH
Jebas-Xrokkens, 3akoH pazdasinenus OcTBaibia.

1.2 3apaum TUCUMIJIMHBI

3ajauM JHCHMILUIMHBI: COCTOAT B OCBOCHHE NMPO(ECCHOHAIBHBIX 3HAHWMA, MOJYyYCHUU
npoeCCUOHATBHBIX HABBIKOB B 00JIACTH AJIEKTPOXUMHUU M (PU3HMUYECKON XUMHUH:

1. O3HaKOMJICHHE CTYICHTOB C TPAJIUIIHOHHBIMU KYPCaMH 3JICKTPOXHUMHUH,

2. BeipaOoTKa MPaKTHYECKUX HABBIKOB MPU PEIICHUU MPUMEPOB C UCIIOJIB30BAHUEM KO-
JMYECTBEHHBIX COOTHOIICHUH DJIEKTPOXUMUYCCKON TEPMOIUHAMUKHA ¥ KHHETUKU ISl OTTUCAHHUS
U MIPOTHO3UPOBAHUS CBONCTB PEaIbHBIX CUCTEM;

3. O3HaKOMJICHHE C MOCJICAHUMH JIOCTIKEHUSIMHA B 00JIACTH Pa3pab0TKH HOBBIX MaTEPH-
QJIOB JUISI DJICKTPOXUMHUYECKHX CHCTEM;

4. OOy4yeHHe CTYIEHTOB HCIOJb30BAHUIO TOJYYCHHBIX 3HAHUU TPH MOJCITHUPOBAHUU
ANMEKTPOXUMHYECKHX TPOIIECCOB, CBOUCTB MEXK(Pa3HBIX I'PAHUI] H AIEKTPOIHBIX MAaTCPHAJIOB.

1.3 MecTto gucuunuHbl (MoayJs) B ctpykrype OOII BO

JucrunirHa «MoaenupoBaHue B 3a/1a4ax AICKTPOXUMHUMY) OTHOCHUTCS K 4acTH, Gopmu-
pyeMoil ydacTHUKaMu oOpa3oBaTeNnbHbIX OoTHOWEHUH, broka 1 "Aucuummuael (Mogymun)" yueo-
HOTO IUIaHa, W SBJIAETCS AUCHUIUIMHON MO BBIOOpY. DTa NUCHMIUIMHA JIOTHUECKH U COJEprKa-
TEJIbHO-METOJIMUECKH B3anMocBs3aHa ¢ apyrumu yactsamu OOII, oOecnieunBaeT npeeMcTBEH-
HOCTh ¥ TapMOHH3AINI0 OCBOSHHS Kypca.

Jns ocBoeHus: QUCHUILIMHBL «MojenupoBaHue B 3afadax 3JIEKTPOXUMHU» CTYAEHTHI
JIOJDKHBI BIIAJECTh 3HAHUSAMH, YMEHUSIMHU, HABBIKAMH M KOMIIETCHIIUSIMU, IPHOOPETEHHBIMH B pe-
3yJIbTaTe W3YYEHUS TaKUX IMPEeIIeCTBYIONUX AUCHUIUINH, KaK: 3a/laud ¥ alrOpUTMbI THAPOIU-
HAMUKH, HECTAI[MOHAPHbIE 3314/ MaTeMaTH4eCKON (HU3UKH, PU3HUKA U 1.

Hucnunnuza «MozenupoBaHue B 3aJadax 3JI€KTPOXUMHM» M03BOJsIET 3¢ (deKTUBHO (op-
MHpPOBaTh TpeOyeMble KOMIIETECHINH, CIIOCOOCTBYET BCECTOPOHHEMY Pa3BUTHIO JIMYHOCTU CTY-
JIEHTOB U FapaHTUPYET Ka4YeCTBO UX MOATOTOBKH.

IIpenmnomnaraercst, 4TO MO 3aBEPIIEHUH Kypca CTYAECHTHI CMOT'YT YUTAaTh COBPEMEHHYIO JIH-
TepaTypy MO AIEKTPOXUMUU U (PU3NUECKON XMMHUH B LEIOM, IHUcaTh pedepaTbl U UCCIEIOBA-
TENILCKUE PAOOTHI 10 COOTBETCTBYIOIIEH KypCy, TEMaTHKe.

1.4. llepevyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS MO JAUCHUILIAHE
(MOxy/110), COOTHECEHHBIX € IUIAHMPYEMbIMHU pPe3yJbTATAMH OCBOCHHUS 00pa-

30BaTeJIbHOM POrpaMMbl
B nporiecce ocBoeHMsI JaHHOW AMCITUIUTHHBI (POPMUPYIOTCS U JEMOHCTPUPYIOTCS CIIEIy-
OIIKUEC KOMIICTCHIIMH

Ko u HanmeHoBaHue nHauKaTopa™
JIOCTHKEHHS] KOMIIETEHIIUU
IIK-1 — CnocobeH neMOHCTpUpOBaTh 0a30Bbl€ 3HAHWS MATEMAaTHYECKHUX M €CTECTBEHHBIX
HayK, OCHOB ITPOrPaMMHPOBAaHUs U MHOOPMAITMOHHBIX TEXHOJIOTHI

PCSyJ'ILTaTLI O6y‘-ICHI/I}I 110 JUCHHUITIIMHE
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IIK-1.1 — JleMoHCTpUpYET HABBIKH pe-
LICHUS 33J1a4 MAaTeMaTH4YeCKOr0 aHallu-
3a, JIMHEWHOW anreOpbpl W aHAJIUTHYC-
CKOMl TeoMeTpuu, HCIoNb3ys (yHma-
MEHTQJIbHBIE 3HAHUS, IOJyYeHHbIE B
o0JacTu JaHHBIX MAaTEMaTHYECKUX JUC-
LUIUTHH

3HaeT OCHOBHBIC METObI KPUTUUECKOTO aHAIN3a U
OCHOBBI CHCTEMHOTO TOJXOJla KaK OOIIEHAYIHOTO
MeToa

VYMmeer aHanuM3upoBaTh 3a4ady, UCIOJIb3Ysl OCHOBBI
KPUTHYECKOI0 aHAJIM3a U CUCTEMHOI0 NOJIX0/a

YMeeT OCYIIECTBISATh MOWUCK HEOOXOMAMMOUN IS
pellleHus TOCTaBJICHHON 3anauu  uHopMaIuuy,
KPUTHYECKH OLEHUBAs HAJEKHOCTh PA3IUYHBIX
MCTOYHUKOB HH(GOpMauu

IIK-1.2 — JleMOHCTpUpPYET HABBIKH IPO-
rpaMMHUPOBAHUS IOJTOTOBJICHHBIX all-
TOPUTMOB PEIICHUS] BBIYUCIUTEIBHBIX
3ama4, pa3pabOTKU CTPYKTYPhl U TIPO-
TPaMMHPOBAaHUSL  PEIAIMOHHBIX  0a3
JaHHBIX, @ TAK)KE KCIIEPTHBIX CHCTEM

3HaeT NPUHLUIBI, KPUTEPUH, IPABUIIA IOCTPO-
CHUS CYXKJECHHUS U OLIEHOK

Ymeer (opmupoBaTh COOCTBEHHbBIE CYXKICHUA U
OLICHKH, TPAaMOTHO U JIOTUYHO apIyMEHTHUPYs CBOIO
TOYKY 3pEHUs

YmMmeer IMPUMCHATH TCOPCTUICCKHUEC 3HAHKA B PCIIC-
HHU IIPAKTUYCCKUX 3a0a4

IIK-1.3 — Bianeer ceTeBBIMH TEXHOJIO-
TUSIMH, B TOM YHCJIE, OCHOBAMH TEOPUHU
HEHUPOHHBIX CETEN

3HaeT OCHOBHEIE IMPUHOHUIIBI ITOCTPOCHUS BBIYHC-
JIMTEIBHOM TEXHOJIOTHH CETEBOr0 THUMA

YmMmeer BbIOpaTh IporpaMMHOE OOecreueHue s
pElIeHUs] MOCTABJICHHOM 3aJaud, B TOM YHUCIE —
TOIIOJIOTMIK0 HEHPOHHOM CETH

Bnageer meToaukaMu OTIagKH CETEBBIX IIporpamMmm

IIK-1.4 — Cobupaer u aHaIU3UPYET
HAyYHO- TEXHHYECKYI0 HH(POPMAIHUIO C
ydeToM 0a30BbIX NpEACTaBICHUH, IIO-
JTy4eHHBIX B 005acTH (yHIaMEHTAb-
HOW MaTeMaTUKW, MEXaHHKH, ecTe-
CTBEHHBIX HAYK, IPOrPaMMHPOBAHUS U
WH(POPMAIIMOHHBIX TEXHOJIOTHIA

3HaeT OCHOBHbBIE (DYHKIIMM MAaTEMaTHYECKUX TaKe-
TOB NIPOrpamMm JUisi HPOBEJIEHUS CHUMBOJUYECKHUX
BBIYMCIICHHUI

YmMmeer IIpOBOAUTDH Q)OpMaHBHBIC JOKa3aTcCjIbCTBa
MAaTeMaTUYCCKUX PE3YJIbTATOB HA OCHOBC aKCHMOMa-
THYECKH 3aJJaHHBIX CBOMCTB 00BEKTOB H onepaunﬁ

BJ'IaI[eeT HaBBIKAMHM OOECIICUCHUS KOPPECKTHOCTHU
BBITIOJTHECHU A aJIF€6paI/I‘-I€CKI/IX onepaunﬁ KOMIIbIO-
TCPHBIMHU CPCACTBAMU

IIK-4 — CnocobeH npenojaBaTh MaTeMaTUKy U MHPOPMATUKY B CpEAHEH IIKOJE, CHelallb-
HBIX Y4eOHBIX 3aBE/IEHUSAX HAa OCHOBE MOJIyY€HHOTO ()yHJaMEHTAIbHOTO 00pa30BaHUs U Hayy-

HOI'O MUPOBO33PCHUA

IIK-4.1 — ITouumaeT B OOBSICHIET Me-
CTO TPENOJAaBAEMOro MpeaMeTa B
CTPYKType Y4eOHOH  JesTeNbHOCTH;
BO3MOXKHOCTH TIpeaMeTa 1o (opmupo-
BaHuto YVY/I; cnenuanbHble NPHUEMBI
BOBJICUCHHUSI B yUE€OHYIO NIE€ATEIbHOCTH
0 TIpeIMeTy OOYYaIOIUXCs C pa3HBIMU
00pa3oBaTeNbHBIMA  TIOTPEOHOCTSIMU;
yCTaHABIMBaTh KOHTAaKTHl C 00yd4aro-
IIMMHCSL PA3HOTO BO3pacTa M UX POIH-
TEISIMUA  (3aKOHHBIMH  TIPEJICTaBUTEIS-
MH), JPYTUMH TI€JaTOTHYECKUMH U
WHBIMH pa0OTHUKAMU, COBPEMEHHBIE
MeIarOrH4ecKre TEXHOJIOTUU pean3a-
UM KOMIIETEHTHOCTHOTO TIOAXOJa C
Y4€TOM BO3PACTHBIX W WHIWBUIYyalIb-

3HAeT OCHOBHBIE MOHSITHUS, METOJbl U PE3YJIbTaThI
AIEKTPOXUMHUH

YMeeT 4MCIIEHHO pellaTh TUIIOBBIE 3aayd JJIEK-
TPOXUMHH

BnazleeT HaBbIKaMU TIPUMCHCHHA MCTOAOB pPEIIc-
HUJA 3a1a4 SJICKTPOXHUMUHN
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Pe3y.HLTaTI>I OGy‘-ICHI/ISI 110 JUCHUIIIIMHEC

HBIX OCOOCHHOCTEH OOydYaroIIMuXcs; Me-
TOJIBI U TEXHOJOTHH TOJUKYITYPHOTO,
mudPepeHIIMPOBAaHHOTO W Pa3BHBAlO-
1IEr0 00y4YEeHUs

IIK-4.3 — Brnageer HaBblkamMu 00yde-
HUSI U JIMaTHOCTHKH 00pa30BaTeIIbHBIX

3HAaEeT OCHOBBI MCTOHOJIOTUHN TPCIOoJaBaHuA 3JICK-
TPOXUMHU

pEe3yNbTaTOB € y4eToM crenu(uku
y4eOHOM JUCHUIUIMHBI W  pealibHBIX

YmMmeer CUCTCMATU3UPOBAHHO H3JIaraTb OCHOBHBLIC
IMOHATHA U PC3YJIbTAThI JICKTPOXHUMHUHN

y4eOHBIX BO3MOXKHOCTEH BCEX Karero-
puil oO0yyarommxcs; MprueMaMy OLICHKHU

BJIELHGGT HaBbIKaMU IMPCIIOJaBaHHUA OCHOB 3JICK-
TPOXUMHH

00pa3oBaTEeNbHBIX PE3YJBTATOB: (Op-
MHPYEMBIX B IPENOAaBaCMOM IIpeIMETe
NpECAMCTHBIX W MCTAIIPCAMCTHBIX KOM-
NEeTeHIIMH, a TaKKe OCYIIECTBIATh
(COBMECTHO C ICHXOJIOTOM) MOHHUTO-
PHHT JJUMYHOCTHBIX XapAKTEPUCTUK

2. CTpyKTypa U coJep:kaHue THCIUILTUHBI
2.1 PacnpeesieHue TPy10EMKOCTH JMCUMILIMHBI 10 BUIaM padoT

OO6r11ast Tpy10EMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4. €/1., UX pachpeieieHue 1Mo BHIam
paboT IpeCTaBIICHO B TA0JIHIIC.

Bun yuebnoii pabotbl Bcero CemecTtpsbl
4acoB (dacer)
6

KonraktHasi paboTa, B TOM 4YHcIIe: 54,2 54,2
AyIuTOpHBIE 3aHATHS (BCEro): 52 52
3aHsATHS JTEKIIMOHHOTO TUTIA 18 18 - - -
JlaGopaTopHbIe 3aHATHUS 34 34 - - -
HNuasi konTaKkTHas1 padora: 2,2 2,2
KonTtpons camocrosirenbHoi paboTs! (KCP 2 2
ITpomesxytounas arrecrauus (MKP) 0,2 0,2
CamocrosiTejibHas paboTa, B TOM YHCJIE: 17,8 17,8
ITpopaboTka yuebHOro (TeOpeTHyecKoro) MaTepuana 5 5 - - -
BrImonHeHNe HHTMBUATYaTbHBIX 3a1aHAN (TIOJITOTOBKA 5 5 i i i
COOOIICHUH, Tpe3eHTaluil)
Pedepar 4 4 - - -
KonTpoJis: — —
ITogroroBka k 3a4é€ty 3,8 3,8
OO0mas Tpy10eMKOCTh | Yac. 72 72 - - -

B TOM "HCIe KOHTaKTHas | 42 | 542

pabora

3a4. efl. 2 2

2.2 CTpyKTYypa IMCUMILINHBI
Pacnpe;[eneHHe BHUJIOB y‘-IC6HOI7I pa6OTLI " nux pr,Z(OCMKOCTI/I 10 pazz[eﬂaM AUCIIUITIINHBI.
Paznensl AucHHUILTUHEBL, N3ydaeMbie B 6-M ceMecTpe.



No KonnuecTBo 4acos
pa3- | HaumeHoBaHue pa3nenoB AymuTopHas Breaynuopras
nena Bcero pabota pabora
JI 113 JIP CP KCP | KP
1 OCHOBHBIE TIOHATHS JJIEK- 12 3 B 5 3
TPOXUMUHU
5 3aKOH pa3BeJeHUs 12 3 B 5 3
OcTBasibja
OCHOBHBIE COOTHOILLIECHUS
3. | TepMOJMHAMUKH PAacTBOPOB 16 4 — 8 4
JIEKTPOJIUTOB
4. | Vonnas cuna 16 4 — 8 4
OCHOBHBbIE TIOHATHUS AJIEK-
5 TPOCTAaTUYECKON TEOpUU 138 4 B 6 38
pPacTBOPOB CUIIBHBIX AJIEK-
TposiuToB [lebas- X1okkens
Hmozo: 72 18 - 34 17,8
2.3 Coaep:xkanue pa3aejioB JUCHUINIHHBI:
2.3.1 3aHATHSA JEKIIMOHHOI'0 THIIA.
Ne HaumeHoBanue Conep:xanue pa3aena dopma
paszeja TeKyIero
KOHTPOJIs
1 2 3 4
1 OCHOBHDIC [IOHSTHS 1) ITpoBoAHMKY TTEPBOTO poja K
2) IIpoBOJHHMKH BTOPOTO poja
AIIEKTPOXUMUHU
3) UccnenoBanust 3J€KTPOIUTOB
2 4) CreneHb qUCCOIMAITIN K
3aKOH pa3BeieHUs
Ocraansa 5) KOHCTilHTa JIUCCOLIMAIIUU
6) OO0muit BuA 3akoHa pacnpenenenus Ocpajibaa
3 | OcHoBHBIE cOOTHO- | 7) HiccremoBaHusi CHITBHBIX DJIEKTPOJIUTOB K
nieHus TepmoarHa- | 8) CpeqHsist akTUBHOCTh MOHOB 3JIEKTPOJIMTA
MHUKH pacTBOpPOB 9) CpenHsist MOJISUTBHOCTh HOHOB 3JIEKTPOJIUTOB
HJIEKTPOJIUTOB 10) IlepBoe 1 BTOpoe CTaHIapTHBIE COCTOSHUS
4 11) TlonsiTHE MOHHOW CHITBI K
Honnas cuna 12) IIpaBuso MOHHOM CHIIBI O pa30aBIEHHBIX pac-
TBOpax
5 | OcHOBHbIE TOHATUSA K
anekTpoctaruuecko | 13) Dnexrpocrarnueckas Teopus [ebas u Xioxk-
TEOPHH PACTBOPOB KeJs
CUJIBHBIX JJIEKTPO- 14) Pannyc nonHoi atmocdepsl
nutoB JleOas- 15) IlpenenwHbrii 3axoH [lebas-Xrokkemns
XIOKKEIs
2.3.2 3aHATHA CEMUHAPCKOI0 THUIIA.
3aHATUS CEMUHAPCKOTO TUTIA YUYeOHBIM TJIAHOM HE TIPETyCMOTPECHBI.
2.3.3 3ausitus JlaboparopHble TUNA.
No HaumenoBanue Tematuka MpakTUYECKUX 3aHATU | DopMa TeKyle-
} paszena (ceMmuHapoB) r0 KOHTPOJIS




1 2 3 4

1 1) UccnenoBanust MpOBOTHUKOB TIEPBOTO JIP
pona

2) UccnenoBanus MPOBOJHUKOB BTOPOTO
pona

3) UccnenoBaHust 2IEKTPOJIUTOB

OcHOBHBIE IOHATHS JJICK-
TPOXUMHU

2 4) BeruucneHus CTEIEeHU JUCCOIUAUU JIP
3aKoH pa3Be/IeHUS
5) [Ipumenenue ob1Iero Buaa 3aKoHa pac-

OcTBanpaa
npeaesnenust OcBaibaa
3 8) BriBoa cpe/Hel aKTHBHOCTH HOHOB
ANEKTPOJIUTA
OCHOBHBIE COOTHOIIIEHUS .
9) BeiBo cpeHe MOISIIBHOCTH HOHOB
TEPMOJIMHAMHUKH PACTBO-
INEKTPOJIUTOB

OB 3JIEKTPOJIUTOB
p p 10) Onpenenenue mMepBoro U BTOPOro

CTaHJIaPTHBIX COCTOSTHUM

4 11) BerurciieHne MOHHOM CHITBI JJISI CHJTb- JIP
HBIX 3JIEKTPOJIUTOB

12) WccnenoBanusi 3aBUCHMOCTH 3apsiIOB
HOHOB OT X aKTUBHOCTHU

Hoununag cuna

5 13) Dnexrpocrarnueckas Teopus lebas u JIP
OCHOBHBIC TIOHATHS JJICK- | XIOKKEIIS

TpOCTaTU4ecKoil Teopun  |14) Beruucienue paanyca MOHHOW aTMO-
pPacTBOPOB CHIIBLHBIX AJIEK- |chepbl

TposuToB Jlebas-Xrokkens |15) Beruncinenue cpearero 3¢hHEeKTHBHOTO
JaMeTpa

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTsl y4eOHBIM TUIAHOM HE MPEyCMOTPEHBI.

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 O0ecniedeHUs AJIsl CAMOCTOSTE/b-

HOM PadoThI 00YYAKINIMXCH MO0 JTUCHUILTHHE (MOIYJIIO0)

CamocrosiTenbHas padoTa CTyIEHTOB MO JTUCHUIUIMHE BKIIOYAET CICAYIOIINE BUIBI Jes-
TCJIBbHOCTU:

— MpopabOTKy M aHAJIH3 JEKIIMOHHOTO MaTepHraa;

— U3y4yeHue y4eOHOH JINTepaTypsl;

— nmouck nH(opManuy B cetu MIHTEpHET 10 pa3InuHbBIM BOIPOCaM;

— peleHune 3a1a4 1o TeMaM Kypca;

— paboTy C BOIpOCaMH JJIsi CAMOIIPOBEPKH;

— MOJTrOTOBKY K KOHTPOJIbHOU padoTe;

— MOJITOTOBKY K 3a4€TYy.

[TepedyeHnb yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTTMHBI PEICTABIICH B TAOJIHIIE.

Bun camocrositensHOM | [lepeueHp yaeOHO-METOAMYECKOTO 00ECTICYSHUS JUCITUTUTHHBI
paboThI TI0 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1. [[loaroroBka k Tekymie- | 1. Meronudeckue yka3aHust JUIsl IOATOTOBKH K 3aHSATHUSM JIEK-
My KOHTPOJIIO LIMOHHOT'O ¥ CEMMHAPCKOr0 THIA. Y TBEPXkACHBI HA 3aCEJaHUU
Cogera ¢akynpreTa MaTEMAaTUKH U KOMIIBIOTEPHBIX HAYK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 .

2. Meronuieckne yKa3aHUs 0 BBITOJHEHHIO CAMOCTOSTENb-
HOU paboThl o0yyaromuxcs. Y TBepKIeHbI Ha 3acenanun Co-
BeTa (akyJbTeTa MaTEMATUKH U KOMITBIOTEPHBIX HAYK




OI'bBOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 T.

3. Meronuueckue yKa3aHus MO UCTIOIb30BaHUIO MHTEPAKTHB-
HBIX METOJI0B 00y4eHUsl. Y TBep:kIeHbl Ha 3aceganuu CoBera
(baxkynpTeTa MaTeMaTHKH U KOMIIbIOTepHBIX Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 5t ot 05 mas 2022 r.

4. Meronnyeckue yKa3aHus 10 MOJATOTOBKE dcce, pedepaTos,
KypCOBBIX paboT. YTBep:kaeHbl Ha 3acenanuu CoBeTa paKylib-
TeTa MaTeMaTUKU U KoMibloTepHbIX HayK PI'BOY BO
«KyoI'Y». IIpotokos Ne 5t ot 05 mas 2022 r.

2. |Bemonnenue nabopa- | 1. Meronuueckue yka3aHus MO BBIITOJHEHHIO Ja0OpaTOPHBIX
TOPHBIX paldoT U pac- pabot. YTBepxaeHbl Ha 3aceanun CoBera (akynbTeTa Mare-
YeTHO-TpapUIECKUX MaTUKH U KomrbloTepHbix HayKk @T'BOY BO «KyOoI'Y». Ilpo-
3aJaHuN TokoJI Ne 5 ot 05 mag 2022 r.

2. Meronuyeckre yKa3aHus 1O BBIIOJHEHHIO PACYETHO-
rpaduveckux 3agaHuil. Y TBEpKIeHbI Ha 3aceqanuu CoBeta
(bakynpTeTa MaTeMaTHKH U KOMIIbIOTEpHBIX Hayk PI'EOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

3. [|[lomroroBka m opopm- | 1. Meronndeckne ykazaHus IO MOATOTOBKE U O(POPMIICHHIO
JIEHUE OTYETOB 110 oTyeTa M0 NpakTUKe. YTBepKAeHbl Ha 3acenanuu Coseta (da-
[IPAaKTUKE KyJIbT€Ta MAaT€MaTUKU M KoMIibloTepHblx Hayk ®I'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

4. |Bpmonnenue u 3ammra | 1. Metoanyeckne yKazaHUsl MO BBIOJHEHHWIO M 3aIIUTE BbI-
BBINYCKHOW KBaNMu(u- | MyCKHOW KBaIU(PUKAIIMOHHON paboThl (OakanaBpuaT, Maru-
KallMOHHOU PabOTHI CTpaTypa, CHEeIHaINTeT). Y TBEPKIACHBI Ha 3acenanuu Cosera
¢bakynbTeTa MaTeMaTUKU U KOMIIbIoTepHbIX Hayk PI'BOY BO
«Ky6I'Y». I[Iporokos Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCiIa MHBAIK/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM MX 37J0POBbSI U BOCHPUATHS HH()OPMAITHH:

Jnist U1 ¢ HapyIIeHUSIMH 3pEHMSL:

— B lle4yaTHOU (hopMe yBeIMUYEHHBIM HIPU(TOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA;

— B popMe ayaunodaiina;

— B 1eyatHo (opme Ha s13bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHO! (opme;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHU OTIOPHO-/IBUTATEIBHOTO amnapaTra:

— B IIeYaTHOU (opme;

— B (hopMe 2IEKTPOHHOTO TJOKYMEHTA;

— B ¢popMe ayaunodaiina.

JIaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YarOIINXCA.

3. O6pa3oBaresibHbI€ TEXHOJIOTHH.

HGKHI/II/I, CCMHUHAPCKUC 3aHATUA, UHAWBUAYAJIIBHBIC 3aJaHH, YCTHBIC OITPOCHI, 3a4ET.

I[HH peaim3aliuit KOMIICTCHTHOCTHOTO IMOAXOJAa MPEAYCMAaTpUBACTCA UCIOJB30BAHUC B
y4eOHOM MpOIlecCe aKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBEACHUS ayJUTOPHBIX M BHEAyIH-
TOPHBIX 3QHSTUU C NPUMCHCHUCM COBPCMCHHBIX MATCMATHYCCKUX IMAKCTOB NPHUKIIAAHBIX IIPO-
rpaMM, a UIMEHHO:

— ITakera Wolfram Mathematica




— Ilakera MathCAD 15.

B nporniecce BhIMOTHEHHS TPAKTHUECKHUX 3aJaHUI ydaIIuecs JOJDKHBI TPHOOPECTH HaBBIK
ucnonp3oanus nakeros Wolfram Mathematica u MATHCAD pist perieHust 3a1a4 3JEKTPOXH-
MHYECKOTO aHaIN3a.

Hcnonp3oBanue B 00ydeHUH MH(OPMAIIMOHHBIX TEXHOJOTHH coctaBiser 50% oObema
ayAUTOPHBIX 3aHATHH U CIIOCOOCTBYET (POPMHUPOBAHUIO U PA3BUTHIO NPO(ECCHOHATBHBIX HaBBI-
KOB 00YYarOLTIXCS.

K 00pa3oBarenbHBIM TEXHOJIOTHSAM TAaK)Ke OTHOCATCS MHTEPAKTUBHBIC METO/IbI O0YUCHHS.
MHTepakTUBHOCTh 10JIa4M MaTepHaja JOCTUTACTCS HE TOJNBKO 3a CUET B3aMMOJICHCTBUS BHIA
«IIPENoJIaBaTeNb — CTYJCHT» U «CTYJIEHT — IPENOAaBaTelb», HO U «CTYIIEHT — CTYACHT». Bee atu
BUJIbI B3aMOJICHCTBUS XOPOLIO JOCTUTAIOTCS TIPU U3JI0KESHUU MaTepHaia Ha MPaKTUYECKUX 3a-
HATHSX U B IIPOIIECCE JOKIAI0B C UCTIOIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHH.

B03MOXXHOCTh TUCKYCCHU TIPEIIIONAraeT YMEHUE BbICKa3aTh COOCTBEHHYIO HJICHO, TIPE/I-
JIOKUTh CBOU ITyTh PEIICHHS, aPTyMEHTUPOBAHO OTCTaWBaTh CBOIO TOYKY 3PEHHMS, CBA3HO H3JIa-
rath MbICU. [1oJI€3HBI ClieyoNKe 3aIaHus: COCTABJICHHUE TUIaHA PELICHUS 3a]]a4H, TIOMCK JIpY-
roro crocoda pemeHus, CpaBHEHNE PA3IMYHBIX CIOCOOOB PELICHUs, TPOBEICHUE BHIKJIAIOK IS
pELICHHUS 33/1a41 U BBIKJIAJOK JUIsl IPOBEPKH MPABUIBHOCTH MOJIYyYeHHOTo penieHus. CTyneHTam
npeaIaraeTcsi NpoaHAIM3UPOBATh BAPUAHTHI PEIICHHs], 00CYIUTh JTOKJIaJ, BEICKa3aTh CBOE MHe-
Hre. OCHOBHO#M 00bEM HCIIOJIb30BAHUSI MHTEPAKTUBHBIX METO/IOB O0YYCHUS pean3yercsi UMEH-
HO B XOJI€ JIMCKYCCHUIl HA MPAKTUYCCKUX 3aHSITHSX.

OOmmue BOnpockl, KOTOPBIE BEIHOCATCS HA TUCKYCCHIO:

1. CocraBiieHus IJIaHA PEIICHUS 3aa4H.

2. OnpeneneHyre BO3MOXKHBIX CIOCOOOB pellIeHUH 3ajauu.

3. Br16op cpean paccMaTpuBaeMbIX crioco00B HanboIee pauoOHAIBHOTO.

4. CamocTosTenbHOE COCTABICHUE CTYACHTAMH OIOPHBIX 33aJaHUi MO TeMe, Xapak-

TEPU3YIOIUX IITyOMHY HOHMMAHHUS CTyJIEHTaMH COOTBETCTBYIOLIETO MaTepuasa.

[IpuMeHeHre Ha 3aHATUM KOMIBIOTEPHBIX TEXHOJIOTHMN MO3BOJISIET CTYIEHTaM IpPHU pac-
CMOTPEHHUH OIPEAEICHHbIX TEM Kypca Ooiiee INyOOKO OCBOUTH HEKOTOpbIE MOHATHS. B 3TOl
CBSI3M ONpE/IeNICHHbIE MTPAKTHUECKHUE 3aHATHUS MPENOoIaBaTeNIo 11eJIeco00pa3Ho MPOBOJUTH B BU-
Je npe3eHrauuu. Taxke B TAKOM BUJE HA NMPAKTUYECKUX 3aHITHUAX IO HEKOTOPBIM TEMaM CTY-
JIEHTBI MOTYT IIPEJICTABIIATh U CBOU JIOKJIA/IbI.

JUig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/0pPOBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIBTAllMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA VI TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTecTalMu.

IIpuMepHBbIH NepeYeHb BONPOCOB Al KOJIOKBUYMOB

1. TepmoaumHamuuecKue NOTEHLIHUAIBL.

2. OCHOBHBIEC OHATHUS CTATUCTUYECKON TEPMOAMHAMUKYU CMBICT BTOPOTO HaJaja.

3.  XuMuuYecKkui MOTCHIUAN. DIEKTPOXUMUICCKHIH ITOTCHITHAI.

4. VYcnoBus 3J1eKTPOXMMHUYECKOTO PAaBHOBECHS Ha OTAENbHON MexX(a3HOl IpaHHIle U B
ANEKTPOXUMHUYECKOM LETH.

5. Ckauku MoTeHIMaja Ha TpaHMLe pasjena (a3; pa3sHOCTb MOTEHIUAIOB [anbBaHU U
Boubra.

6. Ilonsarue snexTpoHOro NoTeHIMaNa. Y paBHenue HepHera.

7. Pa3znuuHble TUIBI 3JE€KTPOAOB CPaBHEHHUSI.

8. BsauMHbIe mpeBpalleHnss XUMUYECKONH U 3JIEKTPHUUECKOM SHEPTrUH B INEKTPOXHMHU-
YECKON CHUCTEME.

9. TepMmoauHaMMKa rajJbBaHHUECKOTO JIEMEHTa, ypaBHeHue [ udoca-I'enpmronpua.

10. IMonp3oBaHMe TaOIMIIAMU TEPMOAMHAMUYECKUX BEIMYWH JJISI PACUYETOB DJIEKTPOXH-
MUYECKUX PAaBHOBECUH.

11. BnusHue npUpobl pACTBOPUTEIIS HA AJIEKTPOIHBIN MOTEHIIMAI.



12. OcHOBHEBIE THIIBI TaIbBAHUYECKHUX IIETIEH.

13. KonneHTparmoHHsIe 11enu 03 nmepeHoca v ¢ mepeHOCOM.

14. uddy3uonnsiii noreHMaN.

15. Metonbl onpeneneHus ko3P GUIMEHTa aKTUBHOCTH, KOHCTAHT PAaBHOBECHS MOHHBIX
peakluil U yucesn nmepeHoca U3MEPEHU Ha OCHOBE U3MEPEHUM DJICKTPOIABUKYIIUX CHII. DIIEK-
TPOXHMHYECKOE PAaBHOBECHUE HA T'PAHMIIC JIBYX HECMEIIMBAIOIINXCS XKUIKOCTEH, HA MeMOpaHax
¥ MOHOCEIIEKTUBHBIX JICKTPOIAX.

Oo0pa3zen 1adopaTopHOii padoThI
Nel
1. KoHcranTa qucconuaiyy MaHOBOM KUCIOTHI COTJIACHO YPABHEHUIO

HCNO <> H" +CNO~

npu 291 K pasua 1,2-10™*. Onpenennre xonnenpaumio annonoe CNO™ B pactsope, conep-

3 "
xarmem 0,6 KMoJib [ M° LMaHOBOM KKCIIOTHI.

2. B Tabnuue npuBeneHbl 3HaYeHHUA pKa KHUCIOT B HEBOAHBIX pacTBoputelsix. [IpuHsB

3 o
KOHIIEHTpaluH pacTBopos paBHbEME 0,1 KM0Jb [ M°, paccunraiiTe KOHIEHTpAlMH AHHOHOB.
IIpumeuanue. pKa= —I9 K., (HwxHuii MHIEKC a UCTIONB3YETCs U KUCIIOT, a MHAEKC b —

JUUIs OCHOBAHM ).

PactBoputenb
Kucnora
METaHOJI JTAHOJI OyTaHon Kpe30J1
YKcyCHaﬂ CH3 COOH 9,52 10,32 10,35
Xnopykeyenas CH,CICOOH 78 8,51 8,50 8,66
Juxnopykcycunas CHCI,COOH 6,3 7,14 7,30 7,31

IIpumepHBIN NepeYeHb BOIPOCOB K 3a4ETy
. [IpoBoAHMKY TIEpBOTO poAa.

. [IpoBOTHMKYM BTOPOIO poJa.

. MccrnienoBanust 2J€KTPOIUTOB.

. Crenenp auccouayi.

. Koncranra qucconnanumu.

. O6muit Bup 3akoHa pacrnpeaenenust OcBaibaa.

. UccnenoBaHusi CUITBHBIX DJIEKTPOIUTOB.

. CpenHsisi akTUBHOCTb MOHOB AJIEKTPOJIUTA.

9. Cpenssis MOISUIBHOCTh HOHOB JIEKTPOJIUTOB.

10. [TepBoe u BTOpOE CTaHAAPTHBIE COCTOSIHHUSL.

11. [loHsiTHE NOHHOW CHJIBI.

12. IIpaBuao MOHHOM CHIIBI O pa30aBIIEHHBIX PACTBOpax.
13. DnexTpocraruueckas Teopus Jlebas u XioKkens.
14. Panuyc noHHOU aTMOC(hEpHI.

15. IlpenenbHelii 3akoH [{ebast-XroKKens.

03N DN KW

Kpurepun onieHuBaHus 110 3a4€Ty.

Onenka «3a4TeHO» BBICTABISAETCS IIPU YCIOBUH, YTO CTYJEHT IIPOSBUII 3HAHUS OCHOBHO-
ro MUHMMYMa U3Y4€HHOTO Marepuajga B 00beMe, HeOOXOIMMOM JIs TIOCTIEAYIOMIET0 00yUeHUSI.
[TpakTHdeckoe 3a1aHue BHIMOIHEHO, BO3MOXHO, UMEIOTCS OT/IE€IbHbIE HETOYHOCTH U OLIHOKH.

Onenka «He 3auTeHO0» BBICTABISETCS MPHU YCIOBHUH, YTO OOHAPYKEHBI CYIIECTBEHHbIE
npo0esbl B 3HAHMM OCHOBHOT'O MaTepuaia, MPaKTUYEeCKOe 3a/laHUe BBINIOJIHEHO HE B TOJIHOM
00BEME, UMEIOTCA CYIIECTBEHHBIE OIMOKH, OKOHYATENbHBIX OTBETOB HE MOIYYEHO.




OueHoYHBIE CpeaCTBa Il MHBAIHMIOB M JIMII C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3J10PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAITBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIHMIAM U JIMLAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3710pO-
BbSI IPEAOCTABIISETCS JOMOTHUTEIHHOE BPEeMs JUIsl TOATOTOBKH OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAINAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
¥ MHBAJIHMIOB TPOLEAYypa OLEHUBAHUS PE3YJIbTATOB OOYYEHHS IO TUCHUILUIMHE MOKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS MHBAJIHMIOB M JIMI[ C OTPAaHMYCHHBIMH
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHUIUIMHE (MOJIYJII0) IPeAyCMaTpuUBaeT MpEeI0CTaBICHUE HH-
dopmaru B hopmMax, afanTHPOBAHHBIX K OTPAaHUYCHUSIM HX 3/10pPOBbS U BOCHPUATHS HH(OpMa-
MU

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00Y-
YAIOIINXCAL.

5. IlepeyeHb OCHOBHOM M JIOINOJIHHMTEILHON y4eOHOM JiUTEpaTypbl, He-
00X01MMOii 1JI1 OCBOCHUSA TUCHMILIMHBI (MOIYJIA).
5.1 YueOHas JquTeparypa:
1. DnexTpoxumus M XUMHMYecKas KHHETUKa : yuyeOHoe mocobue / I.B. Bymunoposa,
O.T'. TansmeraunoB, X.M. Apomesckas, B.I1. bapabanos. — Kazauns : U3narenscteo KHUTY,
2014. — 371 c. — ISBN 978-5-7882-1658-4. — [Onexrponssiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=427844
2. Jlamackun, b.b. Dnextpoxumus / b.b. lamackun, O.A. Ilerpuii, I A. Hupnuna. —
CIIG. : Jlanb, 2015. — 672 c. — ISBN 978-5-8114-1878-7. — [DnexrponHsIii pecypc]. — URL:
http://e.lanbook.com/book/58166
3. 3aiixos, FO.I1. DnexTpoxuMusi pacIulaBIeHHBIX COJeH : y4eOHO-METOUUECKOe MOCo-
6ue / YO.I1. 3aiikoB, u np. ; Hayd. pen. B.M. Pynoii. — EkarepunOypr : M3narensctBo Ypaib-
ckoro yHuepcuteta, 2014. — 88 c. — ISBN 978-5-7996-1261-0. — [DnexTpoHHbIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275802
4. JlexueB A.B. Merox 0a3UCHBIX MMOTEHIMAIOB B 33/1auaX MareMaTHYeCKOW (DU3MKU M THIPO-
muHamuku. — Kyol'Y, Kpacnogap, 2009. — 111 c.

5. Jpo6orenko M.W., JlexxneB B.I'., MapkoBckuit A.H. MeTozbl BeIYHCIeHHH (TIPAKTUKYM) —
KyoI'Y, Kpacnogap, 2009. — 49 c.

6. Jlexues B.I. JIabopaTOpHBIN Kypc MO 4YHCICHHOW MareMarudeckoil ¢usmke. KpacHonap,
1989.

7. Buagumupos B.C. YpaBHeHUs matemaruueckoit ¢pusuku. M., 1981. — 512 c.

8. Muxaitnos B.II. [luddepeHunanbhple ypaBHeHHsT B 9aCTHBIX NPOM3BOAHBIX. M., 1983. —
424 c.


http://biblioclub.ru/index.php?page=book&id=427844
http://e.lanbook.com/book/58166
http://biblioclub.ru/index.php?page=book&id=275802

5.3. Ilepuoanyeckue u3IaHMUS:

1. Bectauk MockoBckoro YauBepcuteta. Cepus 15. BeruuciurenbHas mMareMaTvka U
KHOepHETHKA: HayuHbIN )ypHaI. M.: MI'Y, 2014, 2015. - nocrynro: www.biblioclub.ru — Yuu-
BepcuteTckas oudamorexka ONLINE.

6. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIUOHHOH CEeTH

«HTEepHET», HEOOXOAMMBIX /IS OCBOCHUS AMCHUILUIMHBI (MOAYJIA).

1. DnexTpoHHO-OMOMMOTEUHas cucreMa '"YHHBepcuTeTckas Oubmmoreka online"
www.biblioclub.ru.

2. DnexTpoHHO-OMOIMOTeYHast cuctema M3narenscrBa «Jlanby http://e.lanbook.com.

7. MeToanyeckue YKazaHusi JJIs OOyYAIOUIUXCA IO OCBOEHHUIO

AUCHUILIMHBI (MOIYJIs1)

Ilo Kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTCs
OCHOBHOHM TEOPETHYECKHI MaTepuai, pacCMaTpUBAIOTCA OCHOBHBIE NMPUEMBI PELICHUs 33134 U
pelIaTCs MpUMEPHI MPAKTUYECKUX 3a/1a4.

Hcnonb3yercst Kak TpaauLMOHHAs MH()OPMAIMOHHO-00BICHUTENbHAS 10laYa MaTepHua-
Ja, TaK M MHTEPAKTUBHAs I10Ja4a MaTepuaya ¢ MYJbTUMEAMMHON cucTeMoi. KoMIbroTepHbIe
TEXHOJIOTUH B JJAaHHOM Cilydae 00eCHeunBaloT BO3MOKHOCTh Pa3HOIUIAHOBOI'O OTOOpa)keHUs all-
TOPUTMOB U JEMOHCTPAILMOHHOIO MaTepuasa. Takoe codeTaHHe IM03BOJISIET ONTHMAJIbHO HC-
[10JIb30BaTh OTBEJAEHHOE BPEMs U PACKPbIBATh JIOTHKY U CO/IEPKaHUE TUCLIUILIMHBI.

WNuTepaxkTrBHBIE 00pa30BaTeNbHbIE TEXHOJIOTUH, UCIIOJIb3YEMBIE B ayAUTOPHBIX 3aHATHIX
BKJIIOYAIOT CJIEAYIOIIEE:

— CEMMHApPBI B TUAJIOTOBOM PEXKHUME,

— IPYNIOBbIE AUCKYCCHH,

— 00CyXXJIeHHE PEe3yabTaTOB PaOOTHI MCCIENOBATENBCKUX TPYII, CHOPMHUPOBAHHBIX W3
OakajaBpoOB.

Ha npaxkTuueckux 3aHsITHUSX CTYIEHTBI, pellas CEMECTPOBBbIE 3aJaHUs, NMPUOOPETAIOT
NPAaKTUYECKHE HaBBIKM TNPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJIOTHH, HamuCaHWs W OTJIAIKU
IporpaMM, NPOrpaMMHON peann3aluy alropuTMOB.

BaxnelmuM sTanoM Kypca sBISETCS CaMOCTOsITeNIbHass paboTa, BO BpeMsl KOTOPOii
CTYAEHTBI OCYIIECTBIIAIOT MPOPAOOTKY HEOOXOIUMOIrO MaTepHala, UCHOJb3ys JUTEeparypy W3
OCHOBHOTO U JIOTIOJHUTEIBHOTO CIMCKOB, TOTOBSTCS K TEKYIIEMY KOHTPOJIO, U3ydasl IPUMEPHI
3aJa4, paCCMOTPEHHBIX Ha JIEKIUAX U Ha MPAKTUYECKUX 3aHATHUSAX.

JUis TeKy1ero KOHTposIs 0akaaaBpbl MPEAOCTABIAIOT IPE3EHTALMU B 3JIEKTPOHHOM BUJIE
[0 pe3yJIbTaTaM M3y4EHUs] TEOPETHUUECKUX BOIPOCOB U BBIIOJIHEHHUS 3alaHUN K CaMOCTOSITEIb-
HOI1 pabore.

B ocBoeHun nuCHUMIUIMHBI MHBAIUAAMH U JIMLIAMHU C OTPAHMYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyajbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuania.

WnnuBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHIWBUAYAIU3AlUN O0YYE€HHUS U YCTAHOBJIEHUIO BOCIUTATENBHOTO KOHTAKTa
MEXJy TpernojaBaTeieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.

8. IlepeyeHbr HHMPOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPH
OCYIIIeCTBJIEHUMH 00pa30BaTEeIbLHOIO0 MPOoIecca M0 JUCHUILIHHE (MOYJII0).

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.
Brmonnenue MMPaKTUYCCKUX 3a,Z[aHI/Iﬁ Ha KOMIIBKOTCPE C UCIIOJB30BAHUCM A3bIKa TAKUX


http://www.biblioclub.ru/
http://www.biblioclub.ru/

NaKeToB MpUKJIaaHbIX porpamm kak Wolfram Mathematica u MathCAD.

[IpoBepka MHAUMBUAYANbHBIX 33JaHUA U KOHCYJIBTUPOBAHUE MOCPEICTBOM 3JIEKTPOHHOM

IIOYTHI.

8.2 [lepeyenb HEO0OXO0AMMOI0 NPOrPAMMHOI0 00eCIICYCHHMS.
1. ITaker Wolfram Mathematica.

2. [Taker MATHCAD.

8.3 Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
1. Dnexkrponnast 6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

2. Mypamikun B. I'. MHxkeHepHble W Hay4yHbIE€ pacueTbl B MPOTPAMMHOM KOMILIEKCE
MathCAD: yuebnoe nmocobue. — Camapa: CTACY, 2011. — 84 c. - noctynHo: www.biblioclub.ru

— YuuBepcurerckas ounbanoreka ONLINE.

9. MaTepI/IaJILHO-TeXHI/I‘IeCKaﬂ 6333, HeOGXOHI/IMaH AJId OCYINECTBJICHUA

Oﬁpa3OBaTeJII>HOFO nmpomecca 1mo JTMCUmMIJIMHE (MOIly.lIlO)

PaCHpCHCHeHI/Ie BHUAOB MAaTCPHAJIbHO-TCXHHYCCKOI'O obecrnieyeHust 1o BUaaM 3aHATHH

NPEJICTAaBICHO B TaOJUIIE.

HaumenoBanue
CIIeuaJIbHbBIX HOMCHIGHI/II\/'I

OcHaIIEHHOCTh
CIIequaJIbHbBIX HOMCHICHI/Iﬁ

IlepeyeHs IMLIEH3UOHHOTO
MPOrPaMMHOT0 00eCIICUCHUS

Y4eOHbIe ay TUTOPHH IS TIPO-
BEJICHUS 3aHATHH JESKIIMOHHOTO
THITA

(302H, 303H, 308H, 309H,
505A, 507A)

MeOGenb: yueOHas meOens.
TexHndeckue cpencraa o0yde-
HUSL: 9KpaH, IPOEKTOP, KOMIIbIO-
Tep

CPEACTBO MOATOTOBKH IIPE3CH-
taruii MS PowerPoint;
MaTeMaTHYeCKUH MaKeT
MathCAD

VY4eOHbIe ayIUTOPUM AJS MPO-
BEJICHUS JIaDOpaTOpHBIX pPadoT,
IPYMIOBBIX M WHAWBUIYATbHBIX
KOHCYJbTaIUi

(301H, 309H, 316H, 320H)

Mebens: yueOHas MeOenb.
TexHU4YeCcKUe cpencTBa 00yde-
HHSL: 9KpaH, MPOCKTOP, KOMIIbIO-
Tep ¢ A0CTynoM K cetu «HTep-
HET» U B 3JICKTPOHHYIO UHPOP-
MAaI[MOHHO-00pa30BaTEIbHYIO
CpeJly OpraHu3anuu

WuTepueT-Opay3eps! s mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CpPEACTBO MOATOTOBKHU IPE3CH-
tauuiit MS PowerPoint;
MaTeMaTUYeCKHI MaKeT

MathCAD

VYueOHble ayJUTOPUH ISl TIPO-
BEJICHUS TEKYLIEH U IPOMEXKY-
TOYHOM aTTeCTaIluu

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebenb: yueOHast MmeOenb.
TexHUYeCKHE CpelcTBa 00yde-
HUS: DKPaH, POEKTOP, KOMITBIO-
Tep

MaTteMaTHYECKUH MTaKET
MathCAD

Jl51s camocTOsTeNbHOM paboThl 00YyYAIOIIMXCS MPEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOU C BO3MOXK-
HOCTBIO MOJKIIOUeHHs K ceTH «MHTepHeT» U obecredeHneM JI0CTyIa B 3JEKTPOHHYIO WHMOP-

MaIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.



http://www.elibrary.ru/
http://www.biblioclub./

HaumenoBaHue moMereHuii
JUISL CAMOCTOSITEITFHOM PabOTHI
00yJaronmxcs

OCHAIIIEHHOCTh MTOMEIICHHU
JUTSL CAMOCTOSITEIILHOM pabOThI
00yJaronuxcs

[TepeueHs MUIIEH3MOHHOTO
MIPOTPaAMMHOTO 00ECTICUCHHUS

ITomenienue nist caMocTos-
TEIHHON pabOThI 00yJaIOIIUXCS
(anTanbHbIHM 3a1 HaywHoit On6-
JIMOTEKH)

Mebenb: yueOHas MeOenb
KoMmImiekT crenuann3npoBan-
HOI MeOenr: KOMITBIOTEPHBIC
CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS
TEXHUKA C TIOJKITIOUCHHEM K
MH()OPMAITMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U JIOCTYIIOM B JJICK-
TPOHHYIO HH()OPMAIITOHHO-
oOpa3oBarenbpHyI0 cpexy oOpa-
30BaTEJILHOM OpraHu3aIiy, Beo-
KaMepbl, KOMMYHHUKAITHOHHOE
o0opyoBanue, 00eCreYnBar0-
iee JOCTYI K CETH HHTEPHET
(mpoBoOHOE COeaMHEHNE U Oec-
MPOBOJIHOE COCTMHEHHUE IO TEX-
Honoruu Wi-Fi)

WuTepueT-0pay3eps! s mpo-
CMOTpa caidToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKHU IPE3CH-
tauuit MS PowerPoint

ITomenienue nis caMocTos-
TeJTHHON pabOThl 0OYJAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGenb: yueOHas meOens.
[onkmouenne kK HHGOPMAITH-
OHHO'KOMMyHHKaHHOHHOﬁ CECTHU
«IHTEpHET» U AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-
obpa3zoBarenpHYyIO cpexy oOpa-
30BaTEJILHON OpraHu3aluu

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HeT;

CpEeJICTBO MOATOTOBKH Mpe3eH-
taiuit MS PowerPoint




