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1. IEJIU U 3BAJAUU OCBOEHUSA ITUCUHHUITTJINHDbI

Hean:
I. (dopmupoBaHHE Y CTYJCHTOB HABBLIKOB PAOOTBI ¢ COBPEMEHHBIMH HH(POPMALMOHBIMH

TEXHOJOI'MsSIMH B O6P'cB(.)BLU'lI/IH 19§ }lay‘{l{Oﬂ ACATCIIBHOCTH.

§®)]

PpasBuTHE JIOTHUECKOIO MBIIICHHS CTYACHTOB, HEOOXOIAUMOTO Juid 5P PEKTHBHOTO
petienust 00pa3oBaTebbIX 3alau M0 HH(POPMALHOHHBIM H KOMMYHHKALHOHHBIM

TEXHOJOIMIM B y‘IEGHOM M HayunoMm rpoliecce.

U0

Paspurue OHCPAHOHHOI'O MBIHIICHHST HATPABICHTHOTIO HA Bl)l()()D OHTUMAILHDLIN J(CH-
CTBHHN, Ha YMCHHC ')(I)(l)CKTHlSHO M KAQUeCTBCHHO ITHUIAHWUPOBATHL CBOIO JICATCILHOCTD.
HPCJIBUJICTL €C PE3YJILTATHL.

4. opMHpOBAHIE OTBITA KOJIJIEKTHBHOR padoTLI.

Ja/ iy JIHCHHIIHBL:

e [l03HAKOMHUTH YUAIIMXCS ¢ COBPEMEHHBIMH HHCTPYMEHTAILHBIMU CPEICTBAMK paspa-
GOTKH HTEKTPOHHLIX 00PA30BATEIBLIBIX PECYPCOB.

e (OcpocHUE HPUEMOB PA0OTHI ¢ HACTOJBHBIMH MTPUIIOIKCHHAMHU.

e M3yuenne coBpeMeltbIX MPOrPAMMHBIX TAKETOB JUls 00pabOTKH MATCMATHIECKHX H
HHPOPMAITMOHHBIX MOJIC/ICH.

e [103HAKOMMTEL CTYJIEHTOR C OCHOBAMH BEPCTKH HICKTPOHHON JOKYMCHTAIlHH.

e (DOpMHPOBAHHE HABLIKOB ITOJANOTOBKH HAYYHOH JOKYMEHTAIHU COrIacHo VCTaHoR-
JCHILIM TPeOOBAHMSIN 1 CTAH/1apTaM.

e CopMHpPOBATH H 3aKPEIITH OMBIT IPUMEHEHHS HOBLIX TEXHOJIOTHIT Ha OCHOBE 11PAK-

THUCCKHX 3aJ1a4.

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OIIOI BO

Jlncimumna «MndgopManuoHibe TEXHOJIOTHH B HAYUHON JEITEILHOCTH) OTHOCHTC K Ba-
pHaTHBRHOl vacTn yueOHOTO niana no nanpasnenuio «fleparoruueckoe 00pa3oBaHUEY.

Jlist OCBOCHISH JUICIIMTIIMHBL CTY/ICHTBI HCHOJB3YIOT 3HAHM W yMCHIs, CHOPMHPOBAHLDIC 1
HpOICCCE H3YUeHMs! TAKNX ARCUMIINH, KaKk «COBPEeMEHHbIC UT», «OcHoBLI MaTeMaTHUECKOH 00-
padotku wirpopmarmny, « WEB-Texnonorun».

OcBoeHIe Jannoil AHCIHINIHILL CIIOCOOCTBYET MOJ'OTOBKE CTYACHTOB K HTOIOBOM IoCy/1ap-

CTBCHHOU arrccTalni.

3. KOMIETEHLUMU OBYYAIOWETOCH, ®OPMUPY EMbIL
B PE3VJLTATE OCBOEHUSI AUCHUTTJIIMHBLI (MOAYJIST)

3 PE3VILTATC OCBOCHHII JIMCIIHTITHIHBI (l)OpI\IHp)/IOTCﬂ CIICAYIOMMC KOMITCTCHIIHAH!

[ e !

IWngp

KOMITCTCHION

Pacuimdgposka Komierenimi !

OK-6 CHOCOOHOCTBIO K CAMOOPIaHu3allii 1 caMo00pa30BaHHIo.

FOTOBHOCTLIO HCIOJIL30BATL CHCTEMATH3HPOBAHHBLIC TEOPETHUCCKHE H npaKTruic-

CKHUE 3aJlaHust JULd MMOCTAHOBKH H PEUICHMSI HCCJIEJOBATCIILCKHX 3aJla4 B obJlactu ‘




oOpazoBanus

MIK-12 CHOCOOHOCTD PYKOBOJIHTEH IIaquO—I/lCCHCJ'IOB’dTCﬂI;CI\’Ova} JCSTCILHOCTBIO 00vVUaIo-
N2 )
KU XCS.

B pesyibrare ocsoenust JIMCIHIIMHBL 00YUaIOUIHACS JOIKEH JIEMOHCTPUPOBATH CJIC/IYIONIHE
PE3YIBTATHL O0OPA3OBAHMSL:
3narn:
e TeopeTHuccKue ocnosbl Henosbzosanus UT B nayke n oOpazosanmm;
e MCTOJDBI HOJYUCHHs, 00padOTKH, XPAHCHUSI U TIPEJICTABICHUS HayYHOH HHpOpMalHu ¢
nernosnzonanuem U
e OCHOBHBIC HAINpPaBICHMUs W TEHJACHLHH Pa3BUTHsI HOBBIX 00pa3oBaTENILHLIX TEXHOJIO-
IHH:
e OCHOBHBIC METOJIbI PA0OTHI C AIEKTPOHHBIMH JOKYMEHTAMH U pecypcamu MurepHer.
YMeTh:
e [PHUMEHSITH COBPEMCHHBIC MCTOJIbI M CPEJICTBA ABTOMATH3HPOBAHHOIO aHAJIM3A W CHC-
TEMATH3ATHHY HAYUHBIX JIAHBIX:
e Hcnodb3osarh coppemettibie UT julst HOAroToBKH yucOHO-METOAHUCCKHX H 1Ay YHbIX
YO KA,
o puidupars o Qexrununie MT st nenonpsosanng B yueOHOM nponecee;
e HCHOJIB30BATL HAyUHO-00pa3zoBaresibHble pecypebl MHTEPHET B 1OBCEIHEBHON 1TPO-
(peccHOHATBHOMN JICSTENBHOCTH HCCIEI0BATENIs U TIej1arora.

Baajgern:
e apbikaMu ucrnoianzopaius MT B opranu3amnuu 1 NpoOBEIEHUH HAYYHOIO HCCIIEH0Ba-
TS

e HABLIKAMI  HPOBCJICHHS  HAYUYHO-HCCIICAOBATCIILCKHX p86OT ¢  HCILOJIB30BAHKUEM
CPCJICTB KOMIILIOTCPHOTO MOJICTTAPOBAHST U KOMHblO'l'@pHOﬁ a]ll*€6pbl;

® J[ABLIKAMH TIPHMCHCHHSI \l)"J’ll)Tl'IMCJLHI\/JleIX TEXHOJIOTUH 06132160'1"1\'1/1 H TIpeAcTaBJICHUSI

HHPOPMATTHHA;

L HABDBIKAMH p'zl()U'l bl B TCKCTOBBLIX M TAOJIMUHBIX Hpoueccopax.

4. CTPYKTYPA U COJAEPKAHUE JUCHUILIMHBI (MO-
YIS

O6n@s TPY,I0EMKOCTD JICITHILIIHE COCTABIAET 2 3aUeTHBIC SAMHHILLI, 72 Hacos.
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No Pasjen (tema) Buasl yuednoit paboTsl, BkIouast camo- | O0bem yued- | DopMbl TEKYLLIETO |
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SCITAIHOTHDBIN
Marepuainos. MS
. PowerPoint. |
| Konmnslorepiias 10 | 9-12 3 10 4/50% Peiimiir-xout poit|
BEPCTKA B CHCTEME Ne 2
 |LaTeX. ‘
3 WEB-rtextonorim. | 10| 13-14 ‘ 4 3 2/50%
Padora s cern M-
‘ epHeT. NOUCKOBbLIC ‘ l
‘ ClicTeMbl. I e
o Cuerena komnoio- | 10 s8] S 2| | Pt SKOHTPOILL
repioit anredpo ‘ ‘ INo 3
]4” Mathcad. | |
| Beero ] 36 36 | 12/33.3% | 3AUET

Templ n copepskanne J1aboPATOPHBIX 3AHSITHI

Tema 1. Pazpaborka u MOATOTOBKA HICKTPOHHOH JOKYMEHTAIHIT CPCACTBAMIL MaKeTa MS
Word.

Tena 2. Menoanzopanie vierrponnnix nponeccopos. MS Ioxcel.

©

Y CAOBHLIC BLIMHCTICHHS.

Hirepdeiic MS Word u ero Ghynkimu.
dopyaTHPOBALNAC JOKYMCIHTOR.
Cruan u mabnornst Word.

Hecera HIAApPTHOC (])0 pMaTHpoBaue.

Mirrepdeiic MS Excel i ero hynximn.

()(I)O])M.T]CHHC HAyuHOI O TeKCTa COMIACHO T[)CGOBZ‘H—HUIM H CTanlapram.

AOCOJOTHBLIC U OTHOCHTCIBIDLIC CCLIJIKH, JIMHEHHDbIC oHepatn, Mapkep ABTO3ATOJIHCH M.



e Pernenuc ypaenennii cpesiersamu Excel.
e [locrpocHne rpadiKkon 0 iHarpaMM.
Tema 3. [oaroropka npe3enTanuonubx Mmarepuajion. MS PowerPoint.
e Virepdeiic MS PowerPoint 11t ero (hyHKIuu.
e  DTallbl NOAIOTOBKHI MPE3CHTAIIMOHHBIX MATEPHAIIOB H TIPC3CHTAINH.
e Pazpaborka v 3amiTa nNpe3eHTallMOHHLIX MATCPHAIIOR.
Tena 4. Kovusiorepnas seperka B ciuereme LaTeX
e Cncrempr TeX n LaTeX.
e  Bu/l 1 CcTpyKTYpa JIOKYMCHTOR.
e KoMarn U JONHUYCCKON PasMCTKH.
e QopyvatipoBanue mpHQri.
e Beperka popmyir
e TabGuuiibl, n300paKCHHUs, CIHHCOK JINTEPATYPDI.
e Buinoanenie npak rHucckux sa lanid.
Tema 5. WEB-rexnoaorun. Padoia s cern Mirrepner. Houeronsbie cncienbl
e TIOHCK JMAAKTHUCCKOIN 1 Hayunoii naQopmannu s cern Mirreprier.
e Palora ¢ HaydyHLIMH pecypcamil.
e Vlcnosnnzonatie CeTEBLIX TEXHOJIOrHIT B padoTe ¢ yuedHo-MeTOAHICCKUMN MaTephaliaMi 1
HAYUHBIMH [TYOJIHKALHAMH.
Tema 6. Crerema komnnlorepuoii aznredpst Mathead
e Murepgeiic Mathead.
¢ ApH(MCTHUECKAE OLEPAIHI H BLIMHCIICHHSL.
e Palora ¢ BekropamMu B MATPHLEAMH,
e CyMMHUPOBAHHE U UIITCIPHPOBAHHIE,
¢ [locrpoenne rpadKkoB 1t HOBEPNHOCTEH.
e Pelucunc ypaBleHuii.

e CHvBOJIbHDBIC olepatim

5. ObPA3OBATEJIbHBIE TEXHOJOI'MA

Mzyuenie kypea « AT B Haywainoii JiesTeILHOCTI) NPEATNIOIAracT colucTanne 1ab0opaToOpHBIX
3AHATHH B CaMOCTOSITCIIBHON PadOTLI CTYICHTOB.

[1a 1aGopatopiibix 3aisTisx, 00imuit 00LeM KOTOPLIX YKA3aH B TCMATHUCCKOM [LIALC, CTY-
CHTLE M3Y SQIOT TCOPCTHUCCK I MUIIMYM, BbIIOIHSHOT Sl (HIHBHAYWILHO / HOIIPHO T 15
I‘P_\'HIIZ!\ 113 1HCCKOJLKHX UCHOBCK ), I‘CUHC’\Jll;'l'Hp)'IO'l'C}I 11O CaMocC FOSTCHBION ])Ll(\()'lc ¢ HPCHo and
FesIeM.

CamocTogrelibiiag pabora npejuiojaraer 00jee JETaIbHOC 3HAKOMCTBO € TCOPCTHHCCKIM
MATCPHATTON H lIPC,’,LIHIPH'I‘C.‘II:II}‘!k) 1HO/TOTOBKY K HOBLIM J[ZI()OPLI'I‘UPHl)lM P‘d()O'l"dM.

Lipn wsyucnnn yueGnoro MaTepiaia JAHHOH ANCIMILIIILE CIEYTONHE TEXHOMOTHI 00ye-
st VaeGHLIe TPYIIOBBIC JICKycenn: 00cyraeHns 3a1a (MCTo Ibl, TPHEMbI PEILICHNS, BLIOOP OT1-

FHMUTLHOTO cnocoda peurcHist. KOJIYCCTBO BOBMOKHBIN CHYHACH LA PUCCMOTPCH S 11 P PN N



POBOT HITYPM, NIPE3CHTAINS MIKPOUCCICIOBAHMIT W HX 00CYIK/ICHHE, TEXHOJIOTH PoOIEMITOTO
oOyucts.

6. OHEHOYUHBIE CPEJICTBA I TEKYUIETO KOHTPO.TSI
YCHEBAEMOGCTH, POMEXYTOUHOU ATTECTALNU
110 UTOAM OCBOEHUS ANCHUIIJIMHBI U YUEBHO-
METOJUUYECKOE ObECHHEYEHHUE CAMOCTOSTEJbHOM
PAGOTHI CTYJAEHTOB

[Ipuvcepsn 3a/taiiii st IPoBeACHust P THH-KOHTPOJISE

Peiirnur-gonrpoJdin Nel
B yueBHOM 3aBefeHUn NPOBOAM/CH HE3aBUCMMbIN KOHTPO/bL 3HAHWMI NO AucuuninHe. B
TECTUPOBAHUM YUaCTBOBANO HECKO/IbKO MOTOKOB y4alMXCa (B KaXKAOM NOTOKe 0[MHAKOBOE YNCNo
ucnbiTyembix). Mo pesynstatam Bbia noaydeHa cnedyrowas ceoaHas Tabnauua, otobpaxatowas
APOLEHT YYaULMXCa, YCNewHo CNpaBuBLIMXCA C COOTBETCTBYIOWMM 3aAaHnem.

{ | i
— I vy = Tal o~ @ } m -
w v ) U Y U u L U Y
= = bird = = = = = = -
= I = E E £ X I I _I.
™ o M o m @ [ m [5S] =
=8 = L L =1 =8 L =8 = o
3 L] 3 o Q i ) e ] o
M (il m [14] " m s} feal m A
AoTas NE L 59 91 70 79 63 46 34 4 23 25
JoTax No 2 33 87 53 56 40 34 )3 0 17 21
MoTor N2 3 92 100 76 88 70 52 35 3 23 24
JoTox Ne 4 93 97 77 84 66 50 | a7 1 22 25
ToToR NE S 99 55 57 56 76 51 28 3 23 23

Heobx0anMmo NOCTPOUTDL YKasaHHyto Tabauuy 1 ABe Anarpammsl (C CoxpaHeHnem bopmaTnpo-
BaHWUA):



Tanare 1

sananue 10
anagrie 1 3zazhME 1D

szparuz © 3303HM $aAEHIE ©

. 3343HW z3aaHMe §

: v y - o L 3 _—
wanative 7 3a1aHME 5 FRERHUE - : sadatie 5

3BAHME & zanaHue b

3anuiunTe OTBETbI Ha CeAyioline BONPOoCh! (B OTKPBLITOM LOKYMEHTE):
L. Kakue BbIBOAbI MOXHO CAENATb NO AMArpammam (B T.4. NPeAn0/iOme s )2
2. Byem npemmyliectso nepeon Anarpammbl; B 4emM — BTOPOA ?

Peiirnnr-konrpot, Ne2
1. C nomoipio cucremnl eperku LaTeX neodxojmmo nadbparth GpparmMedT clie/lyolero co-

JCpiKannss u ()(])ODMHL’,‘I'HDIZ



Divergence theorem

the divervence theorem, also known as Gauss's theorem or

»How (that s, flux) of a vector

[ vector caleulus,
Ostrogradsky’s theorem, is o result that relates the

Held throueh o surface to the behavior of the vector field nside the surface.

Mathematical Statement
of B {in the case of n = 3. V represents a volume in 3D

Suppose 1 s a subset

space) which is compact and has a piecewise smooth boundary S (also indicated with

AV = S 1 F s a continmonsty differentiable vector field defined on a neichborhood
ol Vo then we have:

/// v M/ \// [ ll‘}’(;’vfﬁ‘

/.

The lelt side is o volume integral over the vohune V', the right side is the surlface

ntegral over the boundary of the volume V. The closed manifold dV s quite

of 17 oriented by outward-pointing nonuals, and n is the

normal ficld of the boundary V. (dS may be used as a

|

vererally the houndary

outward pointing unit
shorthand for ndS.) The svibol within the two integrals stresses once more thal
OV s a closed surface. Tn terms of the intuitive description above. the left-hand
side of the equation represcuts the total of the sources in the volume V. and the

deht-hiand side represents the toral flow across the boundary 5.

2. C nomoibio pecypea Wollram Alpha uecnenyitre gpyricinio

. sm(k\)
J (Xl ) B s
kx
rie kooddrnent & > 0. Kak sener ceGst pyukiust npu ysemuuenun koodhunmnenra.
ITocrpoiire rpapukn jurst &k =1.2.3.

Peitrnur-kourposn Ne3
1. 13 encreme Mathead sorancints cymmy u npousseaenne nepsbix 100 unenon psiyta, ycra-

HOBIFTL (popMaT BLIRO 1A peryinTara «OOMHIT ¢ HAThIO 2HAKAMIT ITOCIE 3a1sTTON 1 1Ly

OM He3HAUQIMX HvICH ((irakor Hoxkasars Koneunbie iyin):

S FRLULILI R PSRN )
a — =t =t —— —.. SN
o3 1 \/E \6 \/TI

2. B3 cuereme Mathead Bultuciinth, ¢aeUOMKE npenesinr:

=l

. lxm | —-x)*

\

\/\—2,\—%3.

o |iM—————
el 95 y® ]

sin 2x

3 lil]l
w42 cos(r —x)



vl

Bonpocekl Kk 3auery
Flousrrne, KIacCnQuKaius, HPCHMYIICCTBA A HELOCTATKI HEPOPMUAHOHHLIN TN 10
FHE B Havike.
OCHOBHBIC TCHJICHIUMI PA3BHTHS HHPOPMAIIMOHIIBIX TEXHOJIOIMH B chepe 00pa30BaHMs
MOAYKH.
10,130 B3a1He TGO PMATHONTBLIX TCXHOJ0T W B HAYUIHLIN HCCAC, 0BUTIN.
PhipopMannoiibie TeXHOIOIMH B MCCHETOBAHHN MATCMATHYECKUX H HHQOPMALHOHBIN
MOJICHECT.
Bosvomiocti ceri Mlrepner Juist HAyuHbIX HCCe10BAHNI,
Mero. sl noueka nidopmatind. Honyssipabie nonckosble cuerempl: Google, Yandex.
Rambler v ap.
[penmyiecTBa HCHOIL30BAHMS W HCIOCTATKH TIOHCKOBBIX CHCTEM. MCETaloncKoBbIC
CHCTCMbI.
Komnbiorepiibie rextonorin 00paboTku Tekcronoii niopmanun. Texcrosoe odhop::-
JACHHC MATCPHAIOB HAYUHBIX UCCIIE/I0BATHHT.

Odopmrernie anekTporioii Jlokymenrarmn cpexcreami MS Word.

. Komubtorepisie texnonoriin 00paborTkn 1ad muHoil niopayarttin, DIACKrponibie 1ad-

JUILE CTPYRTYpa, a/ipecattist, (POpMyIibl.

. Odopvneine pezvipraton HECJASAOBAHHS U MOJICIHPOBAINC 1TPOIECCOB Cpe1CTRAMIL

MS lixeel.

CCKTPOIHBIC HPE3CH AL, DTANbI TOUTOTOBKU H O(OPMIICHHSI IPOCKTA.
onsirie Oasp jatnnix. Cucrempl ynpapierust Oazamu jaunpix. Oymkimn CYbJL
CCVB)L B vaeOnoii siestrenniioctin. Borpoent besonacnoctit,

. basbl AQUHLIX nayunoil nipopmatyin. DICKTPoHHbie ONOIHOTEKH, MEANATCKH 1 JICu-

SHTApHH.

. BIBywibHOS MPCHCTABICH S PE3YIILTATOB HAYUYHOTO HCCICOBATIHSL.

- CHeTenbl KOMILIOTCPHOTT BEPCTKH JIOKYMEHTOB.

. Crerenma LaTeX. Kiracen! periaeMpIx 3a/1au 0 XapakTepHCTHKA BO3ZMOKHOCTEH.

. By o erpyrrypa oxymerrron B LaTeX. Ocnonninie KOMaH bl B pa3meTie.

. Cierenta komrnioreprioit wiredps Mathcad. Cpasrcnie XapakTepieTHR ¢ Qi IoraniL.
CThinelibie BLIMHCACHT 1 OJICMCHTBI BEKTOPHLIX Hipoctpancts B Mathcead.

. tlocrpoetne rpadMKoB 1 HOBEPXHOCTCH,

. CHMBOJILILIC BLIDHC ICH ks, penienue ypasielindi s Mathead.

1. Odopwienie Tekera s Latex.

2. dopmylst B Latex.

. Pasmerka radaui 1 1300panceHnii.

Bonpocut st caMocTosire/1bnoli padorn
Cricrenma konnniorepioii neperkn LaTeX u nacronbinni naker MS Word. MS Power-
Point. Cpasnenie Bo3MoKHoCTeH 0QOpMIIEHHST JIOKYMCHTOB PA3HBIX BHIAOB W yPOBHSI

CIOWHOCTH.



2. Habop maremarnueckux texkcros B cucreme LaleX. Pabora ¢ popmynamu. OcHoBHbIE
OKPYIKCHUSI.

oo i])l)IIDHCI‘LlP[l()C 11 Cli()()U,‘LI]() PACHPOCTPAHSCMOC  HPOIpaMMITOC ooecrieuete LA
:»"IGGIIO—!IL:_\ O JICHATCHBHOCTH. ConocrapliceHie 1 NAPAKTCPHCTHRA allaJioroB.

4. Tipumencrie cnerem KoMULIOTEPHOI allreOpnl B ejlarordyecioii padotre.

5. Mathead kak epejicto atainza 1 0hOPMICHHS PE3YILTATOB YHCIICHHOTO HCCIIC0BATH s
HPOLLCCCOB.

0. Opranmsaids Omepannii 1 MaTpPRIAMI.

7. TIVOInIRamms Hayuneix Marepuaion B ceti Mirreprer. 3aKoHoarelbHOC 3aKpelicne
ABTOPCKHN MpaB Ha Hayuoce M3aaime.

3. ")_‘lCI\"'I'PUlIHLl}l HPESCHTALA Kl THOKAZATCID KAMCCTBA HOANOTOBKH HAYUHBIN MATCPHAIIOL

1 KOMIOCTCHTHOCTH JIOKJTQJMTITKRA.

9. Bonpockl 0ezonacnoctn CYDB/I.

ITpuMmepst 3apanni st TPOEKTHOMH J1CSITELHOCTH
Lo ATUGTS KPYIHCTTIIIX PecYPCoB, NPEAOCTABIBIONIIN JIOCTYI K YUCOHO-MCTO/IHUECKOM
OOCCHCUCHITIO  Hpolieced vovaeHtst. IpeOyercsd Jlalb pasBepHyTylo XdpdKICPHCIHKY
ICOIJIOIO peeyped, B HaCroct:
° TOCTNTHIOCTH MATCPHUIOB,
e KAUCCTBO HpejocranisemMoi nHpopMalnu;
o ARTYAWILHOCTH VaehHOTo NMaTepHana;
e CcoOJIOJIEHNE ABTOPCKHX TIPAB;
e COOTHCCTBHE Npe/ttase. biX Matepuanos u Y MK/ PIOC:
¢ HPIOHOMEUHOCTL HitTepeca caiira.
20 Plyvairs KpynueHinde 2ICKTPOHHLIC H3MATENLCTRA, OXAPAKTCPHZOBATL YCIOBHS 11PC-
JLOCTABIICHIST TIPABA HA HCUATH ABTOPCKUX MATEPHAIIOB., UX 3aLIIUTDI.
3. Buiopars, vmarepualn nayuioro xapakrepa (ne 6onee 10 crp.) no npouino o0ueHHs 1
oopaur, ero ce B cierese LaleX. [pi o1om padora osusiid y AOBICTBOPs Lh Ulipe-
Jencinniv rpebonaliisiy na oopmictue. Jonyckaeres B KauecTse 0CHOBLI HCIOJIL30-

BATH COOCTRCHILIC PASPAOOTRIT W CTATLH.

{IpiMep LONONHHTENLHOIO MAaTEPHAJIA 1JIsE

OPranu3anin cCaMoOCTOSITCABbHOK PADOTLI

Peuwsenune ypasHernii B Mathcad

Mathcad npejiaraer HECKOJIbKO CTOCOBOB PEUICHHS CHCTEM YPABHCHHHH,

Cnoco6 Ne1l: ucnonn3oBanue BLIYHCAUTENLHOTO 610Ka Given - Find:

Bruiuucanrenbtnlil 6ok Given-Find xopolun TeM, uTo OH crnocobeH MpejocTaBuThL pe-
JYJILTAT pelieH st CHCTeMbl ypaBHeHWH B ABYX BUAAX: HHCJIEHHOM U CUMBOJIbHOM.



Ype/ienubid MeToy] HPUMCHACTCI B Cayyae, ec/id HeoOX0[HMO MOJIYYHTD TOJLKO JHITH
THCJACHITLIE pesyaibTarbl cBoed paboTbl B atoM cayvae HeoOX0AUMO U3HAYa/ILHO 3a/laTh 3d-
JTh BCe HavaJibHble 3HAYCHM TapaMeTpoB.

[lepeMeHibIe HYIKHO 3aaTh B KAUCCTBE HavadbHbIX UPHOJIIKCHHH, HCOOXOAMMbIX jiJlil
kopperrhoii paforn uMcaenHrx merosos MathCad. Tpu arom, ecnn wavanbhoe EREISHIE
SKOHME HE 38/1AH0 MJIH 3@J1aH0 HE BEPHO, TO BbICOKA BEPOATHOCTD, UTO PEHICHHE HAHTeHO He
Syyier. Jlasiee qepes «KUMPHOCe» PABHO 3alTUCLIBAETC CMIMCOK ypaBHeHMH Bawewn cucremol, a
nocse nero Find(x,y,2,..)— anbo "="

CHMBOJILHBII METOJ{ TPUMEHSIIOT JUIs HAXOM(/IEHUSI BLIPXKEHHU A HCKOMOH TTePeMeHHC
W3 JaHHOH cucreMbl. B arom ciydae He 06513aTe/IbHO 3aJlaBaTh BCe BEJUUMHBI BXOJIHE B
CHCTCMY. JL0CTaTouHO MPOCTO 3aMHCaTh BCe YPAaBHEHHS 110 TTOPA/IKY H 3aTeM HaHTH PellieHus
B BUJC BHIpaei ¢ nomotibio oneparopa Find(xy,z,...)—. Hy»HO OTMETHTL, MTO HC BCCI/Q
VL CTeS HOJIVAIHT L CHMBOJILHOC BLIDIKCHUE JULA HEPCMCHHOM, BBH/LY CHOMHOCTH HPEOOD-
O BAHMIL

Cnoco6 Ne2: Ilpumenenune mero/a solve:

ITOT METO/ OYCHD XOPOUIO THOXOAMT JUIST OJYHEHHMs KOPHS B CHMBOJILHOM BH/Je. 3a-
M ChiBaeTcs OH TaK e Kak W [IJIsl YPaBHEHUH, ¢ TeM JIMIIL OTJIMYAEM, YTO YPaBHEHHs 3allH-

chipaloTceda 3 MarTpH ILY'CT()J[()CI,LZ

[locne sanoseritss MmaTpHuibl YypaBsHeHHWAMH, HAOKMMaeM KHOIKY ¢ HaAIIHCLIO solve Ha

qariedan Symbolic (e, prc. 2) W riepedrcsisieM Yepes 3aliaTylo Bce HCKOMble epeMEeHHbIC.

HEC b HbiE e
— .t Madifiers
: Noat rectangular assuma
? ( siraplify subslitule
”113 ctor Expand coefs
collect ceries parfrar
IRIATETS laplice nrans
infourier invlaplace imztians
n - n' o |1l -
zaplicit cormbing confrac
1etite




7. YUEBHO-METOJHYECKOE U HHOPOPMALUMOHHOE OBECIIE-
UEHNE AWCUUTIIHHBLI (MO/Y JI51)

Ocnosuas jirreparypa:

e

“y

)
=)

.

IKuceaen, 1. M. MidopMaliioHiibie TEXHOIOMMH B 1/ OIHUCCKOM  00PA30BUIiHH
| Dncrrponnlii peeype] @ Yuebiuk st dakaaspon / I M. Kncenes. - M.: Jlanikos u
K. 2013, - 308 ¢. - ISBN 978-5-394-01350-8.

Peacum rocryina:

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

Bdareen AN PLOpMLioninbie TeXHOJA0MHH B IS QIONHKC 11 00pasosaiiiit [ Diek-
FponLIL pecypel: vuednoe 1ocodne uia Cry cHToB-0akaiaBpoB 1O HAHPABJICHHAM
050100 —  «llerarornueckoe  odpazopatiie» o 030400 —  «llenxono-

Lo-He/iararnueekoe oopazonaniey/ Mareen A.M.— DIICKTPOH. TCKCTOBLIC JIAHHbLIC. ——
M.: Mockosekuii ropoackoii negarornueckiii ynusepenrer. 2012.—- 200 c.
Peacm joerynia:

http://www.iprbookshop.ru/26491

MudopMamuoninbiec TeXHoAorni B Hayke ¥ obpasopanui: Yuediioe nocooue / LJL
desorona, AA. detotor. - Mo HJT @OPYM: HUTT UHOPA-M. 2013, - 336 ¢
60x90 1/16. - (Buictice odpasosanue). (nepeiuier) ISBN 978-5-8199-0434-3

Pemum nocryta:

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

IKneskon TLA. Ay jnosisvaibHbie TEXHOJIOIHKH o0ydenus [ DIeKTPOHHBIH pecype

yueOno-meromacckoe nocodue/ Kuensikon TLA.~— DACKTPOH. TEKCTOBLIC JIAHIbIC.—
Caparon: Byszonckoe obpazosanme, 2015 — 180 c.
Pesknm roeTya:

Lttp://www.iprbookshop.ru/33856

JlonoJimrresasbuast anTepatypa

Hporpecensinic HHQOPMAIIOIHDLIC TEXHOJIOIMH B COBPEMEHHOM 00PA30BATCIbHON
Hpoiecee | daerponnnii pecype]: ydebnoe nocooue/ L.M. Anjipeesa [ up.].—
DAektpotl. Tekeronbie anibic.— Pocros-ta-ony: 10mnpii dejepaibubii yitsep-
crrer, 2001 — 256 c.

Peacm jloerynia:

hitp://www.iprbookshop.ru/47100

Asenna AL Mndopaatgtoninie rextionornn o0yuerust. Teopust. Tpakinka. Mero-
suika [Dacerponiil peevpe]: vaeBnoe nocobue no kypeanm «Menonesoparnme cospe-
CHGIX HHDOPMUTHOHILIX H KOMMYHHKALHOHLIX TCXHON0rHH B yueOHoM Hpolecee»
AV, UTOBH3VAIILILIC FCXHOJMOTHI 0DYUeisy LI CTYICHTOB, O0YHAIOHIANCS 1Y
cretutuibioctsy  «Jloronemsy.  «Omurodpenonearornkan.  «Cyprone aroriy
Asenitd AW~ DuekTpolt. TekeToBbie Janibie.— M. MOCKOBCKHH FOPOJICKOH HeJtd-
rornuecekiit yinsepeunrer. 2010.— 216 ¢.

PesxnM noceryrna:

hitp://www.iprbookshop.ru/26492

Maioaon ALA. KoMibloTepibie TEXHOMOHIT B HayKke 1 odpaszosatiu | Dsrexrpontinlii
peeyvpel: yuehnoe rocobie/ Msiomon AA., KouyGuncxnii B.IL— Dickrpon. Tek-



crorpie jlanabie.~— Tosmcer: TOMCKHI rocyaapcTBCHILIT YHHBCPCHTCT CHCTENM YIIpal-
JChis 0 panoanektporiku, s Konrent, 2012.— 130 ¢.
Pewim pocryna:

hitp://www.iprbookshop.ru/13885

4. Tadyposa, H. B. Meroanka o0yuennst HHOOPMAIHOMILIM TeXHOJIOr M. Hpakinym
[ Daterrpoilii peeype] ©vaced. nocodue / TL B Tadyposa. b 1O Hypiciosa. - Kpae
nosper: Cubnpesnit — Qeepanbiniit yunsepenrer. 20010 - 181 ¢ - ISBN
OT78-5-7638-2255-7.

Pesxim nloeryia:

htp://znanium.com/catalog.php?bookinfo=441409

[porpamvnoe obecnetuenne n Marepuer-pecypent

Hop rair KOMUBLIOTEPHBIC TEXTOJIOMHH. hup:/ru.wikipedia.ore/wiki, 2010.
[Hopran dI'OC BO: http:/feosvo.ru/

Pocertiicioe oopasosanie. depepanbipiii mopras: hitp:/ www.edu.ru/

)]

4. DnekrpoHHLIi JIICBHHK: hitps://dnevnik.ru/

Hepuomnaeckne msjranisi

L OKypran «Mndopyatika i odpazosatiey: htip:/infojournal.ru/
%

Ky pras «Mudopyannoinie rexnogoriim: hitp/movtex.ru 11/

JKypras « Miopayrainonioe o0mect 8oy : hitp:/Awww.infosoc.iis.ru/index himl

8. MATEPHANLHO-TEXHUUECKOLE OBGLECIIEYEHNAE
JUCHUITJIIMHbBL (MOAYJIS)

¢ Kosmnniorepnnii kiace na ocnose IBM TK IntelCore ¢ nocrynom s cern Mirreprer.
MAPKEPIAS 1 HHTCPARTHBLIAS JLOCKH, HEPEHOCHOH HOYTOYK, HayUIHHKIL KOJIOHKIL

o Myviprinenniinntii komiuicke 3 cocrase: HoyrOyk ¢ BLIXOLOM B CCTh HMurepuer. mylin-
THME/IA TIPOCKTOP, HKPaH OCIbI MATOBBI. JIOCKA MapKepHast.



Palongs HPOrPANME AHCIUIUIILD COCTABICHA B COOTBCTCTIIN ¢ TPCOOBANITNMH MI'OC BO no

nanpasnennio 44.03.05 «llearornucckoe oOpasosanney., npodguin «Maremaruka. Hinopmarikay

Padouvio nporpavvy cocranuit ace. Arxyoosuu A, nou. Fopdeesa H.A.

Denenmenr s (npeetasieean, paborojrrens) yaruress Bhictiedi kareropun MbOY COITIT NoTS

B iannvip Kosoosa C.B. —~—1 /o . =
ranivil s - o

e LN 7oA s
Mecro pAOo ML, 1o prtoctn., MO, nosunics)
L o

Iporpannia pacevorpena nojlodpena a 3aceaar kadenpn!
Py}
‘ . -
Hporokon Ne =4 or 70 [zf /é; roJia
; % , ) /Y g
Jancayionit Kageapoid MITO, Hpo. Meodseoes 10.A4. 4 /7/\//
/

(DU, noumen)

Padouas nporpamma paceMoTpena n ogodpena na 3aceAatin yueOHO-METOUHIECKOH KOMHCCHI
natpericins 440305 Tleyaronniccekoe oOpasoBanie

Hporokon Ne 2 ot /- (iz/é_ RO

Hpeteenarean konuceinn _Apmastonosa M. B.

(DHO, nojmen)



JIMCT HEPEYTBEP U H M S
PALOUYEM MPOTPAMMBI AUCUHITJIUHbBI (MO/1YJIS))

Padouas nporpamma opoopena na _yueOnbli 10,1

[pororon sacenanmst kageph No oT rojid

Sanc/viomnii kade poii_

Padouas nporpamma ojoopena Ha Yy4eOHBIid 10/t

[pororoa saceuanis kade, ipor Noo or FO L

Sasevionudi kageapoil___

Padouas nporpamma oJlodpetia ma - yueOHbIH 1'0/1
[lpororon sacenanst kadepn No or _Toj1

Sascyiountdi kadeapoii




