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1. HEJIU U 3AJAYN OCBOEHUSA JTUCUUTTJIMHbI

Hejm:
I.

S

4.

dopMuUpoBaHUE Y CTYICHTOB HaBBIKOB PabOThI C COBPEMEHHBIMH HH(POPMALIHOHHLIMHU
TEXHOJIOTUSIMU B 00pa30BaHUM U HAYUHOH JIEeATETHHOCTH.

Ppa3BuTHE JIOrMYeCKOro MBIIIIEHUS CTYJCHTOB, HEOOX0AUMOTO Uit YPPEKTUBHOTO
pcuicHus 00pa3oBaTENbHBIX 33734 M0 MHOOPMAUMOHHLIM M KOMMYHHUKAHOHHLIM
TEXHOJIOTUAM B YUeOHOM M HAYYHOM Ipoliecce.

PasBuTHe OnepaunoHHOrO MBIIUICHHUS] HANPABJIEHHOIO HA BBHIOODP ONTHMAIbHBIX JIeH-
CTBHH, Ha yMeHHE P(DEKTHBHO M KAUYECTBEHHO IUIAHMUPOBATH CBOK JESTEILHOCTD,
MPeBU/IETH €€ Pe3yJIbTaThl.

@®opmupoOBaHUE OIbITa KOJUIGKTHBHOM paboThI.

3ajaun JUCUUIIIMHBI:

[To3HaKOMUTE yyalMxcs ¢ COBPEMEHHBIMH HHCTPYMEHTAIBLHBIMU CPEJCTBAMHU pa3pa-
OOTKH JIEKTPOHHBIX 00Pa30BATEBLHBIX PECYPCOB.

OcBoeHue npueMoB paboThl ¢ HACTOJIBHBIMU TPHIIOIKEHUAMH.

M3yuenne coBpeMeHHBIX MPOrpaMMHBIX TAKETOB Ul 00pabOTKH MaTeMaTHYECKHX H
MH()OPMALIMOHHBIX MOJICTICH.

[T03HaKOMMTB CTYI€HTOB C OCHOBAMH BEPCTKH JIEKTPOHHON JOKYMEHTALMH.
@®opMHpOBaHKE HABBIKOB IOATOTOBKH HAaY4YHOW JOKYMEHTALMH COIJIACHO YCTaHOB-
JICHHBIM TpeOOBAHUSAM M CTaH/IapTaM.

CdopmupoBarh U 3aKpEMUTh ONBIT IPUMEHEHHS HOBBIX TEXHOJIOIMH Ha OCHOBE MpaK-
TUYECKHUX 3a/ay.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

ﬂl/lCLll/llUIHHa <<”H(l')()pMaU,ldOHHbl€ TCXHOJIOTHH B Haqu0ﬁ ACATCIIBHOCTH» OTHOCHUTCA K Ba-

PUATUBHOM Y

acTH y‘lCGHOFO IJlaHa 1o HalpaBJICHUIO <<He11aromquKoe 06pa3OBaHl/1€)>.

Jis ocBoeHMs IMCLMILIMHBI CTYIEHTBI HCIIOJIB3YIOT 3HAHUS U YMEHHs, CHOPMUPOBAHHbBIE B

TPOLICCCE M3YUCHUS TAKUX JUCUMIUIMH, Kak «CoBpemeHHble UT», «OCHOBBI MaTeMaTHYeCKOH 00-

paboTKH HHpopMauun», « WEB-TexHOIOr K.

OcBoeHure JaHHOHM JUCIHMIUIMHBI CIIOCOOCTBYET MOATOTOBKE CTYJAEHTOB K MTOrOBOM roCyap-

CTBCHHOH aTTeCcTal[HU.

3. KOMIETEHUUN OBYYAIOLWEIOCSl, ®OPMUPYEMBbIE

CKHC 3aJlaHus [JI1 MOCTaHOBKH M PEUICHUS HMCCIICAOBATCIILCKUX 3aja4 B obJacTu

;
L
i

B PE3YJIbTATE OCBOEHUSI JUCLUNJAUHBI (MOYJIsI)

B pesynbrare 0CBOEHUS JUCUMILUTUHBI GOPMHUPYIOTCS CIIEAYIOLIAE KOMIIETEHIUHU:
- Wngp 7
| _ Paciiudposka komnereHunn !
}»_ KOMIIETEHUHH 4\
| OK-6 CIIOCOOHOCTBIO K CaMOOPraHu3alii U caMo0Opa30BaHHUIO.
i K11 FOTOBHOCTBIO MCII0JIb30BATh CHCTEMATH3MPOBAHHBIE TCOPETHYECKHUE M TNpaKTHYEC- |
| -
|
‘,.




o0Opa3oBaHusi

K12 CIOCOOHOCTb PYKOBOJIUTBH HAYYHO-HCCIIEA0BATEIBCKON JIEATEIBLHOCTBIO 00y4aro-

HIUXCA.

B pesyiibrate 0cBOCHUS AMCHMIUIMHBI 00YYAIOLIHUCS JOIKEH IEMOHCTPUPOBATH CJIELYIOLIHE
pesyiibTaThl 0Opa3oBaHus:
3IHaTb:
® TEOPETHYECKHUE OCHOBBI Ucnonb3oBaHus T B Hayke u oOpa3oBaHuH;

®  METO/Ibl OJy4eHUs, 00pabOTKHU, XpAaHEHUS ¥ NPEJICTABICHUS] HAYYHOU UH(OPMALIUH ¢
ucroJibzoBanueM MT;

® OCHOBHbIC HAlPaBJICHHUS U TEHJEHIMH Pa3BUTUs HOBBIX 00pa30oBaTEIIBLHBIX TEXHOJO-
Ui,

® OCHOBHBIE METO/IbI pabOThI C EKTPOHHBIMU JOKYMEHTAaMH U pecypcamu MHTepHer.

Ymern:

® [IPUMEHATH COBPEMEHHBIE METO/IbI U CPEACTBA ABTOMATHU3WPOBAHHOIO aHaJIM3a U CHC-
TEMaTU3alUK HayYHbIX JIAHHBIX;

® HCnojb30BaTh coBpeMenuble MT g noarotoBku yueOHO-METOAMYECKHX W HAYUYHbBIX
nyoIMKalui;

e Buidupath YpdextuBabie UT 1 uenosnb3oBanus B yueObHOM riporiecce;

®  HCIIOJIL30BaTh HayyHO-0Opa3oBaTelbHbIE pecypchl MHTEpHET B MOBCEIHEBHOM ITPO-
(eccuoHanbHOU IS TeIBHOCTH MCCIIEI0BATEs U 11e1arora.

Baagern:
e HaBblKamMH McnoJib3oBanusi T B opraHuzalyu ¥ npoBeACHHH HAYYHOTO HCCIIe/10Ba-
HHUS;
® HaBbIKAMH IMPOBEACHHS HAy4YHO-HCCIEAOBATENLCKUX PAdOT € MCMNOJIb30BaHUEM
CPeACTB KOMIBIOTEPHOIO MOJAECIIMPOBAHUS M KOMIIBIOTEPHOU ayireOpbl;

® HaBbIKAMH NPUMEHEHHs MYJIBTUMEJIUHHBIX TEXHOJIOTUH 00pabOTKH M TIPEACTaBICHHS
HWH(pOpMaLUK;

® HAaBbIKaMH pa60T1>1 B TEKCTOBBIX U TaOJIMYHBIX npoueccopax.

4. CTPYKTYPA U COJEPKAHME JUCHUILIAHBI (MO-
JIYJIs)

OO0was Tpy 10EMKOCTh IMCIUTUIMHBI COCTABJIAET 2 3aYE€THBIE €IMHHUIIB], 72 YacoB.



Ne
n/n

Paznen (Tema)
JAUCLIUTIJIMHBI

Buabl yueOHO# paboThl, BKIIOUAs caMo-
CTOATENbHYIO PaboTy CTYAEHTOB U TPY-

O0beM yueb-
HOH paboTsl, ¢

DOpMbI TEKYLLETO
KOHTpOJIst ycrie-

JI0EMKOCTb (B Yacax) NpUMeHeHHeM | BaeMOoCTH (1o He-
< MHTEPAaKTUBHBIX| IE/I5IM CEMecTpa),
§ mMeTon0B (B | hopma npoMexy-

% 5 yacax / %) | TO4HOM aTTecTa-
g é LK (110 ceMecT-
S| 3 Y 2 ) pam)
5 = 5 i % e A
T 5| E| 8| EE |2 |¥
5| E g g | U |E
= 5 3 z =z
9 e S
= = =
1 Paspabotka u noa- | 10 1-3 6 4 2/33.3%
roTOBKA 2JieK-
TPOHHOM IOKYMEH-
TalMK CpeCTBaMH
nakera MS Word.
2 Hcnonbs3zoBanue 10 | 4-6 6 S 2/33.3%  [P€HTUHI-KOHTPOJIb
DJIEKTPOHHbIX MPO- Ne |
ueccopos. MS Ex-
cel.
3 IToaroroBka npe- 10 | 7-8 4 2 2/50%
3EHTALIMOHHbIX
mMatepuaioB. MS
| [PowerPoint.
4 KomnbrorepHas 10 | 9-12 8 10 4/50% PeiTUHI-KOHTPOb
BEPCTKA B CUCTEME Ne 2
LaTeX.
S WEB-texnonoruu. | 10 | 13-14 4 3 2/50%
IPabora B cetn Un-
TEPHET, NMOUCKOBbIE
CHCTEMbI.
6 Cucrema komnsto- | 10 | 15-18 8 12 PeltuHr-koHTposb
TEpHOM anredpsl Ne 3
Mathcad.
Bceero 36 36 12/33.3% 3AYET

TeMmbl H coaepxaHue J1a00PaTOPHBIX 3aAHATHI

Tema 1. Paspaborka ¥ MoAroToBKa 3/1€KTPOHHON JOKYMEHTALMM CpeACTBAMH maketa MS
Word.
e  MUnrepdeiic MS Word u ero ¢pyHkuuu.

Tema 2. Ucnoab3oBanue 21ekTponnbix npoueccopos. MS Excel.

® q)OpMaTl/IpOBaHPIe JAOKYMCHTOB.

e Cruid 4 wadiousl Word.

e Hecranpapraoe popmarupoBanue.

¢ Odopmiienre HaydHOTO TEKCTA COINIACHO TPEOOBAHMAM U CTAHIAPTaM.

e Unrepdetic MS Excel u ero ¢pynxumn.

e  AOCOJIIOTHBIE H OTHOCHTENIbHBIE CCBUIKH, IMHEHHBIE onepanuu, MapKep aBTO3aITOJITHCHMUSI.

e YCJIOBHBIC BEIYUCICHMUS.



e Pemenue ypaBHeHuii cpejctsamu Excel.
e [locrpoenue rpadukoB U quarpamm.
Tema 3. [loaroroBka npe3eHraunoHHbIX MaTepuasos. MS PowerPoint.
o Uurepdeiic MS PowerPoint u ero ¢pyHkuuu.
*  Dransl N0JArOTOBKHU MPE3E€HTAIIMOHHBIX MATEPHAIIOB U MPE3EHTALMH.
e PaspaboTka M 3aliMTa NPe3eHTAIMOHHBIX MaTEPHAIIOB.
Tema 4. KomublorepHas Beperka B cucreme LaTeX
e Cucremsl TeX u LaTeX.
e Dbl U CTPYKTYpa JOKYMEHTOB.
o KoMaH/bl JUlsl JTOTHYECKOH pa3METKH.
e dopmarupoBaHue mWpUPTA.
e Bepcrka Gpopmyi.
e TaOnuubl, U300paKEeHHUs, CIUCOK JTUTEPATYPHI.
e BrbinojHeHHEe TPAKTHYECKUX 3a/IlaHHH.
Tema 5. WEB-texnosorun. Padora B cern Murepuer. [lonckoBbie cHeTeMbl
o [louck qunakTuyeckoit 1 HayuHoU uH(oOpManuu B cetn MHTepHET.
e Pabora c HayuHBIMH pecypcamu.
* Hcnoab3oBanne CeTeBBIX TEXHOIOTHI B paboTe ¢ y4eOHO-METOIMUECKMMH MaTepHalaMH U
HAayYHbLIMH ITyOIMKALUAMHU.
Tema 6. Cucrema koMinbloTepHoit anreopsl Mathcead
¢ Hutepdeiic Mathcad.
e ApudMernyecKue onepaun U BbIYUCICHHU.
e Palora ¢ BeKTOpaMHu U MaTpHliaMH.
o CyMMHpOBaHHE U MHTEIPUPOBAHHKE.
e [locTpoenue rpaguKkoB ¥ NOBEPXHOCTEH.
e Peuienue ypaBHeHHH.

e CUMBOJIbHbBIE ONIEpay

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Mayuenue kypca «MT B Hay4yHO# NesTeNbHOCTHY MpEANoiaraeT codyeTaHue JIabopaTopHbIX
SAHATHH M CaMOCTOATEIIbHON paboThl CTYI€HTOB.

Ha naboparopubix 3ansTHsX, oOmMi 00beM KOTOPBHIX YKa3aH B TEMAaTHYECKOM ILIaHe, CTY-
JACHTBI U3YHAIOT TEOPETHUCCKMA MUHUMYM, BBIITOJHSAIOT 3aaHus (MHIAUBUIYATbHO / OMAPHO HIIH B
rpyinax W3 HECKOJIbKHX YC/IOBEK), KOHCYJILTHPYIOTCS 110 CaMOCTOSTeNbHOU paboTe ¢ npernojaaba-
TEJIEM.

CamocrostenpHas paborta mpeinosaraetT 0ojee JeTalbHOE 3HAKOMCTBO € TEOPETHYECKHM
MaTepHAJIOM H NPEABAPUTENIBHYIO IOAINOTOBKY K HOBBIM J1a00OPATOPHBIM paboTaMm.

Ilpu n3ydyennu yuebHoro matepuana JaHHOH AMCUHMIUIMHBI CIEAYIOLIME TEXHOIOIMH 00yue-
HUsI: Y4eOHBIC IPYNIOBBIE IMCKYCCHM: OOCYKICHHUS 3a/1a4 (METO/IbI, IPUEMBI PELLIEHHUS, BLIGOD Ol1-
TUMAILHOTO C110cO0a PeUICHHs, KOJTHIECTBO BO3MOMKHBIX C/IYYaeB Ul PACCMOTPEHHUS U T.I.), MO3-



FOBOH IITYPM, MPE3CHTALMs MHUKPOMCCIIEJOBAHUH M UX OOCYKICHHE, TEXHOJIOIUS MPOOIEMHOIO
00yUYeHHus.

6. OUEHOYHbBIE CPEACTBA AJIsSI TEKYLWETI'O KOHTPOJIS
YCHNEBAEMOCTH, NPOMEXYTOYHOH ATTECTALIMU
M0 UTO'AM OCBOEHUSA AUCUUIIJIMHBI U YYEBHO-
METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOH
PABOTbBI CTYAEHTOB

Ilpumepsl 3ajaHuil 1J1s1 NPOBeJEHHs] PEHTHHI-KOHTPOJIsSA

PeliTuHr-konTpoJn Nel
B yuebHOM 3aBefseHWM NPOBOAWMNCA HE3ABUCUMbIMN KOHTPOAb 3HAaHUIM NO AucuunauHe. B
TECTUPOBAHUM Y4aCTBOBANIO HECKONbKO NOTOKOB y4YawmMxca (B KaXX40M MOTOKE 0AUMHAKOBOE YnC/0
ucnbityemsix). Mo pesynbtatam 6bina nonyyeHa cneayowas csogHas Tabauua, otobparkarowas
NPOUEHT YYaLWMUXCA, YCNELIHO CNPAaBUBLUMXCA C COOTBETCTBYIOLLMM 3aAaHNEM.
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HeobxoanMmo nocTpounTb ykasaHHyio Tabnuuy v ase aguarpammel (C coxpaHeHnem GpopmaTupo-
BaHUA):
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l.

3anuwunTe OTBETbI Ha CneAyloLLMe BONPOCHI (B OTKPLITOM AOKYMEHTe):
1. Kakue BbIBOAbI MOXHO caenaTb N0 AnarpaMmmam (B T.4. Npeanonoxenuns)?
2. Buem npenmyuiectBo nepsoit AMarpammol; B 4em — BTOPOI?

PelTHHr-KOHTPOJIBL Ne2
C nomoupto cucremel Bepetkd LaTeX Heo6xomumo HabpaTh hparMeHT ciieylolero co-
JlepKanust 1 ohopMIIeHHUS:



Divergence theorem

In vector caleulus, the divergence theorem, also known as Gauss's theorem or
Ostrogradsky's theorenn is a result that relates the How (that is, fluxd ol o vecto

field through a surface o the hehavior of the vector field inside the surface,

NMathematical Statement

Suppose Vs a sabset of 27 (in the case of no= 3.V represents a vohune in 3D
spacc b which is compact and has a piecewise smooth boundary S (also indicated with

b = S0 I s a continnously dilferentiable vector lield defined on a neighborhood

/// (V- -FidV = // (F-nids
s Ja

The lelt side is a volune integral over the volume Vo the right side is the surfaee

integral over the boundary of the volume V. The closed manifold OV 15 qaite

b we haves

cenerally the boundary of V7 oriented by outward-pointing norinals, and nois the
ontward pointing unit normal field of the boundary dV. {(dS may be used as a
~horthaaed for 11«/\\‘.5 I'he svinbol within the two Integrals stresscs once more tha
AV s a closed surface. In terms of the intuitive description above, the left-had
side of the «-zgu;z!iun represents the total of the sources in the volume V. and the

risht-hand side o prosents the total How across the houndary S,

2. C nomoubto pecypca Wolfram Alpha uccnenyiire pynxumio
. sin(kx)
x3k)=——=,
f(x;k) :

rae kodpduuuent k > 0. Kak Bemer cebst QyHKUMS NPH yBelIMdeHUH KOY(P(HIHEHTA.
[Toctpoiite rpaduxu mus k£ =1,2,3.

PeliTuHr-KoHTpOIBL Ne3
1. B cucreme Mathcad Berancnnts cymmy u npoussenenue nepsbix 100 wieHoB psjga. yera-

HOBUTL (hopMaT BbIBOJIA pe3yibrara «OOMHKN» ¢ NATHIO 3HAKAMH T10C/E 3aMsiTON H BBIBO-
JIOM He3Havamux HyJle ((uaxok [TokazaTs KOHEUYHbIE HYIIH):

)

a)l+l+l+...+i+ ; 6)1—— 1 (1) +.
2 3

s GGt

B cucreme Mathcad Berancnuts cieronme npeienor:
2

o lim(l-x)*

x>0
) \/— 2x+3
e |im

=425 x2 41

sin 2x

o

x=n/4 2 cos(m — x)



6.

11

12.
L3

14.
15

16.

Bonpocs! k 3a4eTty

[lousaTune, knaccudukanms, NpeUMyIIECTBA 1 HEJOCTATKH MHYOPMAIMOHHBIX TEXHOIO-
I'MH B HayKe.

OcHOBHBIE TEHJIECHIMH PA3BUTU HHPOPMALIMOHHBIX TEXHOIOTHH B cepe 0Opa3zoBaHUs
¥ HayKH.

HcnonbioBanne HHPOPMALIMOHHBIX TEXHOJIOTHH B HAYYHBIX MCCJIEJOBAHUSIX.
WHpopmalnoHHble TEXHOIOTHH B UCCIIEI0BAHAM MATEMATHYECKUX M HH(OPMALIHOHHBIX
MOJIEJIEH.

Bo3smoxHocT cetu MHTepHET Ui HayYHBIX MCCIIE0BaHUI.

Meroabl noucka undopmannu. Ilonysspasie mouckossie cuctembr: Google, Yandex,
Rambler u mp.

[IpenmyniecTBa MCMOIb30BaHUS M HEJOCTATKHM IIOMCKOBBIX CHCTEM. MeTarnoucKoBbie
CHUCTEMBI.

KomiibrotepHbie TexHonornu 06paboTki TeKcToBoM MHpopMaiuu. TekcroBoe 0hopMm-
JIEHHE MATEepHAJIOB HAYYHBIX UCCIIEJOBAHMUM.

Odopmienne 31eKTPOHHON IOKyMeHTauMu cpeacTBaMu MS Word.

. Komnprorephbie Texnonorun 06pabotky tabanuHoi uHGpOpMaluu. DIeKTpoHHbIE Tab-

JIMIIbL: CTPYKTYPa, ajpecalus, GOpMyJIbl.

OdopmiieHne pe3ybTaTOB MCCIICIOBAHHS M MOJEIMPOBAHME [IPOLECCOB CPEACTBAMH
MS Excel.

DJIEKTPOHHbIE ITPE3eHTALMH. DTalbl HOATOTOBKH H 0()OPMIIEHHS MPOEKTA.

lHoustue Gaspl nannbix. CHcTeMsl ynpasieHus 6azamu gannbix. @ynkunu CYBJL.
CYBJ] B yuebHoli siesitenibHOCTH. Bonpock! 6e301macHOCTH.

baser nannpix Hay4HOM MH(OpPMAIMK. DNEKTPOHHbBIE OGUOIHOTEKH, MEUATEKH M JIETIO-
3UTAPUH.

BusyajibHoe 1pejicTaBienust pe3yibTaToB HayYHOrO MCCIIeA0BaHMSI.

. CHCTEMBI KOMITBIOTEPHON BEPCTKHU JOKYMEHTOB.

. Cucrema LaTeX. Knacesl peraeMbIx 3a/1a4 ¥ XapakTepPUCTHKA BO3MOKHOCTEI.

. Buzet u crpykrypa nokymenToB B LaTeX. OcHOBHBIE KOMaH/IbI B pa3MeETKe.

. Cucrema xomnproTepHo# anre6pst Mathcad. CpaBHeHHe XapaKTEPUCTHK C AHAIOIAMH.
- JIuHeiinble BBIYMCTEHHs M NIEMEHTHI BEKTOPHBIX pocTpancTs B Mathcad.

. locTpoenue rpagpukoB 1 MOBEPXHOCTEN.

. CHMBOJIbHBIC BBIYUCIICHHS, pellieHHe ypaBHeHHH B Mathcad.

. Odopmienue texcra B Latex.

. @opmyiel B Latex.

. Pa3zmerxa tabnui 1 u300paKeHuid.

Bonpocel aas camocrositesbHOl paGoThl

Cucrema xomnbiotepHoii Bepetku LaTeX u Hactonpublit maker MS Word, MS Power-
Point. CpaBHenne BO3MOKHOCTEH OGOPMIIEHUS TOKYMEHTOB PA3HBIX BHIOB U YPOBHSI
CJIO)KHOCTH.



2. Habop marematnueckux tekctoB B cucreme LaTeX. Pa6ora ¢ gopmynamu. OcHOBHbIE
OKPYIKEHHSI.

3. IlponpuerapHoe u CcBOOGOJAHO pacnpocTpaHseMoe MPOrpamMMHOe oObecreueHne s
yueOHO-HAyYHOU eaTe/IbHOCTH. CONOCTABICHHE U XapaKTEPUCTUKA AaHATIOTOB.

4. llpumenenne cucTeM KOMIIBIOTEPHOM alireGpbl B IeIaroruueckoii pagote.

5. Mathcad kak cpe/icTBO aHaiM3a 1 0QOPMIIEHHUS PE3YIBTATOB YHCICHHOIO HCCIIE10BAHMUS
POLECCOB.

6. OpraHu3auus onepaiyii HaJl MaTPHLAMH.

7. llyGiukauus HayuyHbBIX MaTepHAIOB B ceTH MHTepHeT. 3aKoHOaTeNbHOE 3aKPEIJICHHE
aBTOPCKHX ITpaB Ha HAYYHOE H3/1aHHE.

8. DIIeKTpOHHAs NPe3eHTalHs KaK I10Ka3aTellb KA4eCTBa MOI0TOBKH HAYUHbIX MATEPHAJIOB
M KOMIIETEHTHOCTH JIOKJIaTYHKa.

9. Bonpocsi 6e3onacnoctu CYB/I.

IIpumepbl 3a1aHUl 115 IPOEKTHOM JeATeIbHOCTH
I. Anann3 KpynHEHIIMX PecypCcoB, MPeIOCTABISIOMMX JOCTYM K Y4eOGHO-METOIHUCCKOMY
obecrieyennio npouecca obyuenus. TpebGyercs aTh pa3sBepHYTYIO XapaKTEpPHCTHKY
KQK/I0I0 pecypea, B YaCTHOCTH:
® JIOCTYIIHOCTh MAaT€pUasoB;
® KA4eCTBO MPEAOCTABIAEMOH HHPOPMALIHH;
® AKTyaJlbHOCTb y4eOHOIO MaTepuala;
® CoOJIIOICHHE ABTOPCKHUX IIPaB;
® COOTBECTBHE MPEATABEIHHBIX MaTepuanoB u YMKJ] ®I'OC;
® SPrOHOMHYHOCTH UHTEPdeca caiiTa.
2. W3yunth KpynHeiiue »IeKTPOHHBIE M3/ATesbCTBA, 0XapakTepu30BaTh YCIOBHS IIpe-
JIOCTaBJICHHUS TIpaBa Ha NeyaTh aBTOPCKUX MATEPHAJIOB, UX 3aLUTHL.
3. BoiGparth Matepnan nay4yHoro xapaktepa (He Gosee 10 CTp.) 10 IpoPuiIt0 0OUEHHs U
oopmuTs ero ee B cucreme LaTeX. [Ipu stom pabora momkHa YAOBJIETBOPSATH OIpe-

JIe/IeHHBIM TpeboBanuam Ha odopmienue. JlonyckaeTcst B Ka4eCTBE OCHOBBI HCIIOJIB30-
Barb COOCTBEHHBIE Pa3pabOTKH U CTATHU.

ﬂpnmep AOMNOJIHUTEJbHOI0 MarTepuaJa aJis

OPraHH3alHH CAMOCTOATEIbLHON padoThI

PeweHue ypaBHeHu 8 Mathcad

Mathcad npesiaraet Hecko0JIbKO CMOCOGOB peLeHHs CHCTEM yPaBHeHHUH.

Cnoco6 No1: McnoJib30BaHMe BLIYMCIUTENLHOTO 610Ka Given - Find:

BoruncanTenbubit 610k Given-Find X0opoll TeM, YTO OH CNOCO6€eH NpejjoCTaBUTh pe-
3yJ/IbTaT pelleHUsA CUCTeMbl ypaBHEHHWH B IBYX BU1aX: YUCJAEHHOM U CUMBOJIbHOM.



"YHc/IeHHBIH METO/ IPUMEHSAETCS B CJIy4ae, eclii Heo6X0AMMO MOTYYUTh TOJNBKO JIHIIb
YHC/IeHHbIE pe3y/ibTaThbl CBOeH paboTel. B aToM ciyyae He06X0AMMO M3HAYaJbLHO 33/aTh 3a-
AlaThb BCe Haya/lbHble 3Ha4YeHUsI MapaMeTpoB.

[lepeMeHHbIe HYXKHO 3aJ]aTh B KaueCTBe HaYyaJbHbIX NPUGIMKEHHUH, HEO6XOAUMbIX /151
KOPPEKTHOH paboThl YMCJIeHHbIX MeToJ0B MathCad. [Ipu aToM, ecim HavasbHOE TIPHEIIH-
KEHHEe He 3a/laHO MJIM 3a1laHO He BEPHO, TO BbICOKA BEPOSITHOCTD, UTO pellleHHe HalJeHo He
byner. [lasee yepes «KUpHOE» PABHO 3alMChbIBAeTCA CMUCOK YpaBHeHH Bamel cucreMsl, a
nocje Hero Find(xy,z,...)— n160 "=".

CHMBOJIbHBIH METO/ NPUMEHSAIOT [/l HAXOXK/EHHS BbIDAXKEHHs] MCKOMOMH NepeMeHHOi
M3 /ldaHHOW CHCTeMbL. B 9TOM cilyyae He 06s13aTesIbHO 3a/jaBaTh BCe BEJUYMHBI BXOJSALIUE B
cucremy. JloCTaTOYHO NPOCTO 3alMCaTh BCe yPAaBHEHHUS 110 IOPSA/KY M 3aTeM HaWTH pelleH s
B BH/C BbIDQXEHHWH ¢ oMouibio onepaTopa Find(x,y,z,...)—. Hy’Ho 0TMeTHTb, 4TO He Bceraa
yAaercs 1HoJiy4uTb CHMBOJIbHOE BblpaXKeHHe /Ui llepeMeHHOH, BBUAY CJI0KHOCTH Npeobpa-
30BaHUM.

Cnoco6 Ne2: [IpumeHeHnne meToaa solve:

JTOT METO/ OYeHb XOPOLIO MOAXOAUT [Jis MOJIyYeHHUs KOPHS B CHMBOJIbHOM BH/e. 3a-
MIMCBIBAETCS OH TaK e KaK U /sl ypaBHEHHUH, C TeM JIMLIb OTJIHYHEM, YTO ypaBHEHHs 3alH-
CbIBAKOTCA B MaTPHIY-CTOJI6EILL:

[locnie 3amosiHeHUst MaTpHUIbl ypPaBHEHUSIMH, HAXKMMaeM KHOTKY C HaJMKCbIo solve Ha
nauesn Symbolic (cM. puc. 2) v nepeyrciisieM Yepes 3anATYIO0 BCe HCKOMbIE IepeMeHHbIe.

CumscnbHpe %

— . hWodifiers
float rectangular  assume
(’EIT;} simplify substitute |
bussamiaoe 2
factor expand coeffs
collect series parfrac
fourier laplace rans
irvfaurier invlaplace invztrans
Ho— (TR M| =

explicit cormbing confrac

rewtite

B T ———



7. VYUEBHO-METOJAMYECKOE U UHPOPMALIMOHHOE OBECIIE-
YEHUE AUCUMTTIAHBI (MOJLYJIS])

OcHoBHas TuTepaTypa:

l.

Kucenes, I M. MHdopMalMoOHHbIE TEXHONOIUH B IEIArOrHYECKOM 00pa3oBaHUH
[ nextponnbli pecype] : YueOuuk s 6akanaspos / I'. M. Kucesnes. - M.: JIaiukos u
K, 2013.-308 c. - ISBN 978-5-394-01350-8.

Pexum noctyna:

http://znanium.com/catalog.php?bookinfo=415216

®arees A.M. MHpopMaluMoHHbIe TEXHONOTHH B IE1aroruke 1 06pa3oBanuu | diek-
TPOHHLIH pecypce]: yueOHoe mocobue amst CTyIeHTOB-0akalaBpoB M0 HAIPaBJICHUSIM
050100 —  «llenaroruueckoe obGpasoBanue» u 050400 —  «llcuxomno-
ro-negaroruyeckoe obpasosanuey/ dareeB A.M.— DIEKTPOH. TEKCTOBBIC JaHHBIE, —
M.: MockoBckuit roposickoii negaroruueckuii yuusepeurer, 2012.— 200 c.

Pexxum jocryna:

http://www.iprbookshop.ru/26491

Mupopmanuonnbie TeXHOJIOTHH B HayKe M ob6pasoBaHum: YueGHoe mnocobue / E.JI.
®enorosa, A.A. @esoros. - M.: KT ®OPYM: HUL| UHOPA-M, 2013. - 336 ¢.: ..
60x90 1/16. - (Beicmee o6pasosanue). (nepenner) ISBN 978-5-8199-0434-3

Pesxxum nocrymna:

http://znanium.com/catalog.php?bookinfo=411182

Kunensikos T1.A. AynnoBu3syaibHble TEXHOJIOTMH 00YydYeHHs [DnexTponHbIi pecype]:
y4ebHo-MeTonuueckoe nocobue/ Kuciskos I[1.A.— DeKTPOH. TEKCTOBbIE JAHHbIE. —
Caparo: By3oBckoe o6pasosanue, 2015.— 180 c.

Pexxum nocryna:

http://www.iprbookshop.ru/33856

JononnurenbHas aureparypa

1.

to

porpeccusible MHGOPMALMOHHDBIE TEXHOIOTMH B COBPEMEHHOM obpazoBaresibHOM
ipouecce | DIeKTpoHHBIH pecype]: yuebHoe nocobue/ E.M. Angpeesa [u ap.].—
JNIEKTPOH. TEKCTOBbLIE JaHHbIE.— Pocros-na-/lony: IOxublii (enepanbubiii yHuBep-
cureT, 2011.— 256 c.

Pexum nocryna:

http://www.iprbookshop.ru/47100

Asesud AWM. MndopmanmonHsie TexHoorun o6ydeHus. Teopust. [Ipaktuka. Meto-
AmKa [ DeKTpoHHBIH pecype]: yueGHoe mocobue 1o kypeam «Mcnonpiopanne COBpe-
MEHHbIX HHOPMAITMOHHBIX H KOMMYHHKALHOHHBIX TEXHOJIOIHI B y4eOHOM mporecce »
M «AyIHOBH3yalbHbIE TEXHOIOTMH OOYYEHMS» JUIS CTYAEHTOB, o0yuyaroLmxes: 1o
cneunanbHocTaM  «Jloroneausy», «Onurodpenomnesarorukay, «Cypnonejarorux/
AzeBnd A.M.— DNIEKTPOH. TEKCTOBBIE aHHbIe.— M.: MOCKOBCKH IOPOJICKOM Te1a-
rOru4eckuu ynusepeutet, 2010.— 216 c.

Pexnm nocryna:

http://www.iprbookshop.ru/26492

Wsiomos A.A. KoMIbIOTEpHBIE TEXHOJIOIHH B HayKke U 00pa3oBaHUM | DJIEeKTPOHHBIH
pecype]: yuebnoe nocobue/ Usiomor A.A., Kouy6unckuit B.IT.— Dnektpon. Tek-




CTOBbIC JlaHHbIe.— ToMcK: TOMCKHI rocy1apcTBEHHBIH YHUBEPCUTET CHCTEM YIpAB-
JICHHUS H paJliOJIEKTPOHUKH, b Kontent, 2012.— 150 c.
Pexum jocryna:
http://www.iprbookshop.ru/13885

4. Tadyposa, H. B. Metonuka o6yuenus nHGOpMALMOHHBIM TexHOJ0rMsIM. | IpakTiym
[DnexTponnsii pecype] @ yue6. nocobue / H. B. 'adyposa, E. }0.Uypuosa. - Kpac-
Hospck:  Cubupekuit  denepaibhblii  yuusepcuter, 2011. - 181 c¢. - ISBN
978-5-7638-2255-7.
Pexum nocryna:
http://znanium.com/catalog.php?bookinfo=441409

[Iporpammuoe o6ecnevenne u Murepuer-pecypebl

Iopran: Komnbtotepusie Texnosoruu, http://ru.wikipedia.org/wiki, 2016.
[Topran ®I'OC BO: http://fgosvo.ru/
Poccuiickoe obpasoBanue. Dejiepanbublii moprai: http:/www.edu.ru/

B oW =

DIIEKTPOHHBIN THEBHHK: https://dnevnik.ru/

Ilepuoanyeckue u3nanus

1. Kypnan «Mupopmaruka u obpazopanue»: http://infojournal.ru/
2. Kypnan «Mudpopmanmornblie TexHOI0ruu»: http:/novtex.ru/I1T/
L

Kypunai «Mudopmannontoe obiectBoy»: http://www.infosoc.iis.ru/index.html

8.  MATEPUAJIIbBHO-TEXHUYECKOE OBECNEYEHHUE
JANCUUTIJIMHBI (MOYJIS)

* KomnbiotepHbiit knace Ha ociose IBM I1K IntelCore ¢ mocTynom B ceTs WurepHer,
MapKepHas U MHHTEPaKTUBHAS JIOCKHU, IEPEHOCHOH HOYTOYK, HAYIIHUKH, KOJIOHKH.

*  MysbTUMeMIANBINH KOMITTEKC B cocTaBe: HoyTOyK ¢ BBIXOI0OM B CeTh WUutepuer, myJib-
TUME/IMa [IPOEKTOP, YKpaH OeJIbIii MAaTOBBIH, I0CKA MapKepHasl.



Pabodasi nporpaMma AMCLMIUIMHBEI COCTaBIeHa B COOTBETCTBHM ¢ TpeGosanusamu ®I'OC BO no

Hanpasiienuio 44.03.05 «Ileparoruueckoe obpasosanue», mpohuis «Maremaruka. MndopMaruxay

Pabouyio nporpammy coctasun acc. Akybosuy JIA., noiw. Lopoeesa H.A.
OHO, noanuce)
_ NG

Peuensent (npezcraBurens pabotonarens) yuurens Bbiclieil kareropud MBOY COIL Nol5

r.Bragnmup Kosnoea C.B. FZC a2 A

A=

./ (mecto paboTsl, nonkHOCTE, DUO, noamuce)

Iporpamma paccmoTpena 1 0106peHa Ha 3ace1aHi Kadeapbl

ITpoToxo Ne ; Y or_[C.(4 /G roma / ; /
3aseaytoumii kapeapoii UMTO, npod. Meodeseoes FO.A. (rw K f~"’“ ——

(DOHO, noamnuce) /

Pabouasi nporpamma pacemoTpena 1 0106peHa Ha 3acelaHiH y4e6HO-METOMMUECKOR AOMUCCHHU

HarpasiieHus _44.03.05 [eparornyeckoe o6pazoBanue

ITporokon Ne - or {7 (2 /[ roma

IIpencenarens komuccun __Apmamonosa M.B.
(DHO, noanuce)




JIUCT IEPEYTBEPX/JIEHU S
PABOYEMN MPOT'PAMMBI AU CLMIIJIMHBI (MOLYJISI)

Pabouas nporpamMma oj100peHa Ha y4eOHbBIN T
IIpoTokon 3acenanus kadeapor Ne oT roja

3aBetyrouui kadeapoi

PabGouas nporpamMma o/100peHa Ha y4eOHBIH roj
IIporokosn 3acenanus kapeapor Ne oT roja

3apeyrolmi kadeapoi

Pabouas nporpamma o106peHa Ha yUeOHBIN 1o/
IIpoTokon 3acenanus kadeapbi Ne oT rojaa

3aBe/ytolmi Kadeapon




