r'OY BIIO «IOHEIIKA HAIIMOHAJIbHBIA YHUBEPCUTET»

®U3AKO-TEXHUYECKANA ®AKYJIBTET

Kadenpa ob1ueii Gpu3uku 1 IUAAKTUKA GU3UKH

PaGouasi nporpamMmma y4eOHOH AHCHHNIHHBI

«TOJIb3OBATEJIbCKHE ITPUKJIA/THBIE ITPOI'PAMMBI JUIS1 ®U3UKOB»

Hamnpasnenue moarorosku: 03.04.02 ®uzuxa

[Tpoduie mOArOTOBKH:

OGpa3oBaTeNbHbIN YpOBEHb BBITYyCKHUKA: Maructp

®opma 00yueHus: o4Has

Jlonenk 2016



YTBEPXIAIO:
Jlexan (HU3HKO-TEXHHYECKOTO

Rt
VOHATTBTA
| ZEPCUTET

N2

<>

j 07 W2
SN % 2
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1. O6JsiacTb NMpUMEHEHHs] W MeCTO IUCHUILUIMHBI B Y4yeOHOM mpouecce: YueOHas
muctuminHa «[loyb30BaTenbCKre MPUKIIATHBIC TPOTPAMMBI I (PU3UKOB» U MOJIYJIM OTHOCHUTCS
K UKy 0a30BOM 4acTH MPo(EeCCHOHATBLHOTO OJIOKA.

st ocBoeHus aucuuIIuHbl «Ilob30BaTeNbCKUE MIPUKITATHBIC POTPAMMBI JUTST (PU3UKOBY

CTYICHTBl MCIONb3YIOT 3HAHMS, YMEHHS, HAaBBIKH, CIOCOOBI MAESITENbHOCTHM U YCTaHOBKH,
MOJIy4eHHBIE U C(HOPMHUPOBAHHBIC B XOJ€ M3yUCHHUs TUCIHUILUIMH MPOrpaMMbl OakajgaBpHuara Io
HanpasieHuo noarotoBku 03.03.02 dusuka.

3HaHMs, YMEHUS U HaBBIKH, YCBOCHHBIC U C(DOPMHUPOBAHHBIC NMPU U3YYCHHUH JUCIUTUIHHEI,
SABIAIOTCS  0a30BBIMM  JAJIi  MOCHEAYIOLIEr0 HW3Y4YEeHHUS JUCHUILINH «KomnerorepHoe
monenupoBanne B ¢usuke» (MJIM  «CoBpemMeHHBIE  KOMIBIOTEPHBIE  TEXHOJIOTHUHY),
«CrenuanbHblil HAy4YHbIN ceMHHAp», «MeToauKa COCTaBICHUS U PEIICHUS SKCIIEPUMEHTAIbHBIX
3agad no ¢usuke» (MM «Metoauka npoBeneHHs J1abOpaTOpHBIX paboT 1o (U3MKe B BBHICIIEH
mkosey, «Hayunas opranmzanus tpyaa yuutens ¢uzukn» (MJIN «Ddusznka MarHUTHBIX SBJICHUN
U BBICOKOTEMIIEpATypHAasl CBEPXIPOBOIUMOCTHY), MPOXOKACHUS IEJArOrHYecKOoil MPaKTUKU U
HAy4YHO-HCCIIEI0OBATEIbCKOW PabOThI, a TaKKe MOJArOTOBKAa K BBIMYCKHON KBanu(HUKAIMOHHON
paboTe: MarucTepcKon qUCCepPTAIIHH.

2. HopmaTuBHBIE CCBLIKH (npuU He0OX0OUMOCmu)

3.  CTpykTypa THCHMILUINHBI (M00Y/15)

ouHas popma *3aounasn gpopma
XapakTepucTuka yueOHOM TUCIUILINHBI oby4eHns Ha base obyuenus na base
BIIO BIIO BIIO BIIO BIIO
(yckop.) (yckop.) | (yckop.)
O6pazoBaTenbHO-KBATU(UKALMOHHBIN
p (uran Marwuctp
YPOBEHbB:
HanpasiieHne noaroToBku 03.04.02 duzuka
[Ipoduns Oowui
KonnuecTBo comepkarebHbIX MOYJICH 1(9)

(Tem)

JucuuruinHa 0a30Boi / BapuaTUBHOM yacTu

N 1 IIpodeccuonanbubliii 6,10k, bazoBas yacTs
o0pa30BaTeIbHOM MPOrpaMMbl

*mexywue, (MOOYIbHbI KOHMPO.b) u

@OpMBI KOHTPOJIA
npomexlcymounas ammecmayusi (IK3ame).

ouHas popma *3aounasn ghopma
Mokazatenu o0y4yeHus Ha 0aze 00yyenus na base
BIIO * BIIO BIIO BIIO BIIO
(vckop.) (ycxop.) | (yckop.)
KonmuecTBO 3a4eTHBIX eAMHUIT (KPEIUTOB) 3,5
KonunyecTtBo yacos 126
T'ox moaroTOBKH 1
Cemectp 1
KonmnuecTBo yacos
- JIGKIIMOHHBIX
- IPAKTHYECKHUX, CEMUHAPCKUX
- 1a00PaTOPHBIX 36
- CAMOCTOSITEIILHON paboThI 90
B T.4. HHIUBUAYAIbHOE 3aIaHKE
HepnenbsHOE KONMMYECTBO YaCcOB, T.4.
ayIUTOPHBIX 2

BIIO — BrIcmIee npodeccuoHanbHOe 00pa3oBaHue
1- B cootrBercTBuu ¢ OOII (0cHOBHOM 00pa30BaTEIBHOMN TPOTPAMMOIA)



4. OnucaHue THCHMILTHHBI
eau u 3apaun

Ileny - HayuuTh TII0JIb30BaTbCSl COBPEMEHHBIMH HWH(MOPMALMOHHBIMU TEXHOJOTHSIMH,

cOopMHPOBATH METOAMYECKHE HABBIKM M YMEHHs JJs paOOThl ¢ MPUKIAJAHBIMU MPOrpaMMaMu
pa3HOro Ha3HAuEHMUS.

3aoauu — nzyueHue cOBpeMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHiA; TPUOOPETEeHNE HAaBBIKOB

pabOThl C COBPEMEHHBIMH NPUKIAJHBIMU IporpaMMaMu A OOpaOOTKM TEKCTOBOM U
rpaduueckoil WHPOpPMAIMU (TEKCTOBBIM pEIaKTOp, DJIEKTPOHHBIC TAaONHIBI, O0a3bl JaHHBIX,
rpaduUecKuil peaaKTop, MaTeMaTHYeCKUM IMakeT); oO0paboTKa 3KCHEPUMEHTAIBHBIX JaHHBIX;
(dbopMHpOBaHKE €CTECTBEHHOHAYYHOTO MUPOBO33PECHHUSI.

TpeGoBanus Kk pe3y/jbTaTaM OCBOCHHS AUCHUILIMHBI: [Iporiecc n3yueHus: IUCHMITIIMHbI
HarpasieH Ha (JOPMUPOBAHHME JIEMEHTOB CJEIYIOIIUX KOMIeTeHIHid B coorBercTBuu ¢ ['OC
BIIO no nanHOMY HampaBJICHUIO TIOJATOTOBKH (TIPOMUITIO):

00meKyJIbTypHbIMH KoMneTeHnussMu (OK):

- CMIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpaszosanuto (OK-7);

odmenpodeccuonaibHbIMU kKoMneTeHuusimMu (OI1K):

CIOCOOHOCTBIO ~ MCIIOJIB30BaTh B MPO(ECCHOHANBHON  JEATENIbHOCTH  0a30Bble  3HAHMS
(byHIAMEHTAIBHBIX PA3[eIOB MaTeMaTHKH, CO37aBaThb MaTeMaTHYEeCKHE MOJIENN THUIOBBIX
npoeCCHOHANBHBIX 3a/lad M HMHTEPIPETUPOBATh MOJTYYEHHbIE PE3YJIbTaThl C YYETOM TI'PAaHUI
npumenumoctu mozeiei (OI1K-2);

CIIOCOOHOCTBIO MCIIOJIb30BaTh 0a30Bble TEOPETHUECKHUE 3HAHHUS (yHIaMEHTAJIbHBIX pa3zeiioB
0011Ie# U TeopeTHIecKor PU3HUKH sl peleHus npodpeccuoHanbHbix 3aaau (OI1K-3);
CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE METOJIbl, CIIOCOOBI M CpE/ACTBA MOIYYEHHUs, XPaHEHUs,
nepepadoTku MHPOPMAIIMU U HABBIKM PabOTHI ¢ KOMIBIOTEPOM KaK CO CPEICTBOM YIPABICHHS
undopmarmeit (OITK-5);

CMOCOOHOCTBIO pelIaTh CTaHAAPTHBIC 3aJa4d NMPO(ECCHOHAIBHOW NEATETbHOCTH Ha OCHOBE
uHbOpMalMOHHON M OuOIMorpaduueckol KylbTypbl € IPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTH W C YYETOM OCHOBHBIX TpeOOBaHHMI WH(POPMAMOHHON
6e3omacHoctu (OITK-6);

npogdeccuonabHbIMU KoMneTeHuusamu (I11K)

HAY4YHO-HCCIeJ0BATE]bCKAS H MPOEKTHAsI 1eSITeJIbHOCTh:

CTIIOCOOHOCTBIO HMCIIOJIB30BaTh CIIEUATM3NPOBAHHBIE 3HAHHUA B 00JacTH (DU3HMKH IS OCBOCHHUS
npoduabHbIX pusndeckux aucimmind (ITK-1);

HAYYHO-MHHOBAIIMOHHAS 1eATEIbHOCTh:

CHOCOOHOCTBIO IOJIb30BAThCs COBPEMEHHBIMH METOAAMU 0OpabOTKH, aHalIM3a M CHHTE3a
¢bu3nueckoit nHpopMaIK B n30paHHO# o0acTu ¢pusndeckux uccienaoBanuii (IK-5);
neiaroruyeckasi 1 NPoCBeTUTEIbCKas 1esITeIbHOCTh:

CIOCOOHOCTBIO TPOEKTHPOBATh, OPTraHW30BHIBATh M aHAIM3UPOBATH TIEJArOTHYECKYIO
NesITeNbHOCTb, obecrieunBast M0CJIEI0BATENBHOCTD U3JI0KEHUS Mmarepuana U
MEKIUCIUILTMHAPHBIE CBSA3U Gu3uKH ¢ qpyrumu auciumuinaamu (I1K-9).

B pe3yabrare ndyyeHusi y4eOHOM QM CHUIIMHBI CTYAECHT J0JIKEH.
3namo:

® 3HaTh KJIacCU(PUKAIMIO IPOTPaMMHOT0 00eCIIeUeHMS;

e Ha3zHAUYCHHME MPUKJIAJHBIX MPOTPaMM: TEKCTOBBIM peNaKTop, 3JIEKTPOHHbIE TaOIUIIBI,
rpaduyecKkuil peJakTop, NepeBoAUUK, COCTABICHHUE CIaiiI0B, CKaHUpOBaHUE NH(POPMAIUH;
IIPUHLIMIIBI IOCTPOEHUS MAaHENIEH MHCTPYMEHTOB M X HACTPOUKH;
3HATh NpUEeMbI Habopa U popMaTupoBaHus TekcTa u popmyn B Word,
3HATh PUEMbI paboThl ¢ oObekTamu B Word;
npueMbl Habopa u penakTupoBanus Tadbnuu B Excel;

MPUEMBI CO3JIaHMS U PeIaKTHUPOBaHUs auarpamm u rpadukos B Excel;
MIpUEMBI 1 METOIbI 00paboTku naHHbIX B Excel;



e TpueMbl HA0Opa U peaKTUPOBAHUS TaOIHI] B Access;

® BUBI MEKTAOJIMYHBIX CBSI3CH U 3alIPOCOB M METOJIBI X CO3aHUS B AccCess;

® TIpHUEMBI CO3JIaHUs M PEAAKTHPOBaHUS claiioB B Power Point;

® HACTPOMKM JIEeMOHCTpaluu ciaiigoB B Power Point;

® [pHUEMBI U METOBI epeBojia TekcTa B Promt;

® MpHUEMbI U METOABI peAakTupoBanus nudpobix pororpaduii B PhotoShop;

® IpHUEMbI U METOABI CO37jaHus rpaduueckux o0bexToB B PhotoShop;

® TIpUEMbl U METOJIbI co3aHus BU3UTOK B PhotoShop;

® IpUeMbl U METOJIbl CKAHUPOBAHUS U pacrio3HaBaHus TekcTa B Fine Reader;

® TIpUEMBI H METOIbI TpeoOpazoBanus ¢aiaoB B popmar Adobe Acrobat;

® CoJiepKaHUE MPENo/1aBaeMOro MpeaMeTa;

® TEOPHUH U TEXHOJIOTMH OOYyUEHHUS U BOCIIUTAHUS YYAIIUXCS;

e CcriocoObl B3aMMOJICWCTBHS TIeJarora ¢ pa3jiudyHbIMH CYObEKTaMH IeJaroruueckoro
nporecca;

® TIPEHMMYILECTBA U HEIOCTATKH YMCICHHBIX METOJIOB pelIeHHs (PU3NUECKHUX 3314,

® METOJMKY YUCICHHOTO pelleHus anredpandeckux u quddepeHranbHbIX ypaBHEHUI;

® YNCJICHHBIC METObI PEIICHUS AreOpanvyeckux ypaBHEHUN U CUCTEM ypaBHEHMUIA;

® YNCJICHHBIE METOAbl PelICHHUs OOBIKHOBEHHBIX AU(QPEepeHIInaNbHbIX YPAaBHEHUNH U CHUCTEM
YpaBHEHUH;

® 0COOCHHOCTH MPUMEHEHHUS PA3HBIX YHCICHHBIX METOJIOB.

Ymemo:

MIOJIb30BATHCS CITY>KEOHBIMH U CTaHAAPTHBIME MTporpamMmaMu Windows;
HacTpauBaTh NaHEIN UHCTPYMEHTOB U3y4aeMbIX MPUIIOKECHUH;

CO3JIaBaTh U PEJAKTHPOBATH (POPMYIIBI, TAOIHUIIB M TuarpaMMel B Word;

pabotarts ¢ rpadpuueckuMu oobekramu B Word;

(dbopMaTupoBaTh JOKYMEHT M0 3aJJaHHBIM TpeboBanusiM B Word;;

Habupath U pefakTupoBaTh Gpopmyinsl B Word;

CO31aTh IJIaKaT, IOCTEP;

COCTaBIIAThH TaOHII B Excel;

MIPOBOJIUTH PacueThl U CTPOUTH Auarpammsl B Excel,;

MIPOBOJIUTH CTAaTHUCTUYECKYIO 00paboTKy naHHBIX B Excel;

pemarth 3a1aun ontumusanuu B Excel;

co3JlaBaTh TaOIUIIBI B Access;

CO371aBaTh 3aMpochl B Access;

MOJIrOTOBUTH Npe3eHTanuto B Power Point;

co3aaTh BU3UTKY B Power Point;

oTpenakTupoBath ororpaduto B Power Point;

HacTpouTh Fine Reader u mpockannpoBats n3o0paxeHue;

coznaBath pdf daiinsl B Adobe Acrobat;

YYUTHIBATh B Y4€OHOM TPOIIECCe HHIANBHIYaTIbHBIE OCOOCHHOCTH U YPOBEHB YUaIIUXCS;
MIPOEKTUPOBATh 00pa30BaTEeNbHBINA MPOLIECC 110 U3YUEHUIO PUKIIAJHBIX IIPOrPaMM;
OCYUHIECTBJIAThH TPOBEPKY 3HAHUI, YMEHUI Y HABBIKOB YJalIUXCs 10 JaHHOHN TEME;
HCIOJIb30BaTh B 00pa30BaTeIbHOM Mpoliecce pa3sHOOOpa3HbIe pECYPChl, MEXKIIPEIMETHbIE
CBSI3H;

crienarh (U3NYECKYIO MOCTAHOBKY 3a]1aui, OLICHUTh OCHOBHBIE (DAKTOPHI,

ClIenaTh MaTeMaTHUECKYO IIOCTAHOBKY 3a71auH;

BbIOPATh YHUCIIEHHBIA METO/1 PELICHHUS;

COCTAaBHUThH AITOPUTM PEIICHUSI B MATEMAaTHYECKOM TTaKeTe;

MIPOBECTHU OTIAJIKY aJTOPUTMA;

IIPOBECTH PACUYETHI U OLIEHUTH JOCTOBEPHOCTh PE3YIbTATOB PACUETOB.



Bnaoems:

* TpueMaMu pabOTHI C MPOTPAMMHBIM 00ECIICUeHHEM, KOTOPOE U3Yy4aeTCs B AUCIUILINHE,

* crnoco0aMu W METOJaMHU IIPUMEHEHHs IMOJIYYCHHBIX 3HAHWW W YMEHUH B 00pa30BaTeIIbHOM
polecce;

e crnoco0aMyd TPOSKTHOH M HMHHOBAIlMOHHON JEATEIbHOCTH B IIOCTAHOBKE W PEHICHUH
(bu3MUYeCcKUX 3a/1a4;

* Ccroco0aMy ¥ METOJIaMHU OICHKH TJIaBHBIX W BTOPOCTEHCHHBIX (DAKTOPOB JIJIS MMOCTPOCHUS
(u3HUECKOI MOJIeNN 3a1a4u;

¢ cmoco0aMu ¥ METOZAAaMH MaTEMATHYCCKOM ITOCTAHOBKH 3a/1a4Hu.

5. Coaep:xaHue THCHMILUIMHBI M (POPMBI OPraHU3alMU YUeOHOT0 MpoIecca

IMopsinkoBbIi
HOMep U TeMa

Kparkoe cogepxxanue TeMbl

Cooepirrcamenvuwiii modynp 1

Tema 1. TexcroBbiii penakrop Word. PaGora ¢ ¢daiinamu. Pabora ¢ dhparmentamu

TexcToBblit tekcrta. Co3manwe u pemaktupoBaHue Qopmyn. Hacrtpoiika pemgakTopa

penaktop Word. dopmyi. O6wsexT @opmyia. [lanens nHCTpyMeHTOB PricoBanue. Co3nanue
¢uryp, BbIOOp THNA, [BeTa U TommuHbl JuHuid. CozgaHue u
penakTupoBanue Tadnuu. PopmMaTUpoBaHUE TAOIHUI] U UX COIAEPIKUMOTO.
lpudter, ab3ampl, cTHIX, COUCKUA. Hymepamus CTpaHUIl, CO3JaHUE
KOJIOHTHUTYJIOB. Pa3fenuTeny CTpaHHuI] U Pa3/IeyoB.

Tema 2. DOnextponHblie Tabnuibl Excel. BBoa Tekcta u Gpopmysn, pegakTupoBaHue u

DNEeKTPOHHBIC MPOCMOTP AaHHBIX. KomupoBaHHWe COAEPKUMOTO SUEEK, aBTOMATH3AIUS

Tabimnsl Excel.

BBoJa. BBon mannbix. @opmartupoBaHue naHHbIX. COpTHUpOBKa U
obpabotka crnucka. CocraBienne ¢opmyn. IlpoBenenue pacdeTos.
OOpaboTka pe3yiabTaToB HKcHepuMeHToB. (CraTucThueckas oOpaboTka
pe3yJIbTaTOB  TECTHPOBAHUWS. BblUMCICHHS B s4eiikax, pabora ¢
nuamna3oHaMu — AaHHbIX.  [locTpoeHwme  guarpamMM U TpaduUKOB.
PenaktupoBanue nquarpamm.

Tema 3. basbr nannbix Access. IIpoextupoBanue 6a3 naHHbIX. TaOmuIbl, 3apocsl,

basbl qaHHbIX OTYeThl, cTpaHuIbl. Pa3paboTka cTpykTypbl Oa3bl naHHbIX. Co3maHue

Access. MexXTabnuuHblx  cBs3eil.  I[loctpoenuwe 3ampocoB.  YmopsaoduBaHHE
3anMced. 3ampoc ¢ mapaMeTpoM, MTOroBbIi 3ampoc. Pabota ¢ dopmamu.
ABtodopmbl. Coznanue ¢popm. BbIBoJ M medaTh OTUYETOB.

Tema 4. ITpesenrarust Power Point. Kouctpykrop ciaiinos. [u3aiin ciaiiga. [Tokas

IIpesenranus CIIAliIOB: HACTPOMKAa BPEMEHH, HACTPOWKAa aHUMAalUU, CMEHA CIAiIoB.

Power Point. Coznanue mpe3eHTalMM Ha 33/IaHHYI0 TeMY JUIsl MPOBEJEHUS YpoKa IO
¢uszuke. [logroroBka nocrepa o 3aJJaHHON TeMe.

Tema 5. I'papuueckuit penakrop PhotoShop. PenaktupoBanune wn300paskeHUiA.

I'paduueckuit SIpkocTh, KOHTPAacTHOCTb, YpOBHH, LBeT. Habop u QopmarupoBanue

penaxkTop TekcTa. Pabota ¢ nudposoit pororpadueit. Coznanue nocrepa U BUSUTKU

PhotoShop. HAa 3aIaHHYI0 TEMY.

Tema 6. Maremaruueckuii maker Mathcad. Maremarudeckue ornepaTopbl, HaOOp

Matemarnueckuii | popmyn. Bektopsl m marpunbl. CuMBOJIBHBIE BbluMcieHHs. Paborta ¢

naker Mathcad.

OnmokaMM M TepeMeHHbIMH. PemieHue anreOpanyuecKkux ypaBHEHHUH.
[loctpoenne u penaktupoBaHue rpagukoB. JlekapToBble W MOJSPHBIE
rpa¢uku.  IIpocTpaHcTBeHHble  TrpadUKM U BEKTOpHBIE  TOJS.
Wurtepnonsiust u annpokcumanus QyHkuuid. OyHKIUU CTaTUCTHYECKON
00paboTKM JaHHBIX. PereHne OOBIKHOBEHHBIX Au(pdepeHInalIbHBIX
ypaBHeHUH. Pemenue cucreM OOBIKHOBEHHBIX U (epeHIMaTbHBIX




ypaBHeHUH. Pemenue ypaBHEHN B YaCTHBIX IPOU3BOIHBIX.

Tema 7. MatLAB kak nHayunslii kanmpkynarop. KomangHoe okno. Omepamuu c
MATLAB. yucnamu. [Ipocreiimme onepanuu ¢ BeKTopaMu UM marpunamu. OyHKuuu
MPUKIAAHON  4YHMCIeHHOM  MaremaTuku. [locTpoeHue  mpocTenmmx
rpadukoB. OnepaTopsl YIPaBICHHUS BEIYUCIUTEILHBIM IPOLIECCOM

Tema 8. I'padmueckuit untepdeiic monp3zoBatens. OOmmit Bua. PaGoune mucts
Maple. Obnacte BBozma. BriBom rpaduku. OcHOBBI pabOTHI. OOBbeKTHI,
nepeMeHHble W BbIpaxkeHus. Komanapl u ¢yHkuuu sgpa. Komanma
simplify(). Komanna expand. Komanaa normal. Berarcienue BoIpaKeHU U
MepeMEeHHbIX CJI0KHBIX TuoB.  Komanga subs(). Komanma solve().
Komanna fsolve [luddepenumpoBanne u wunHTerpupoBanue  I[lakeTs

I'paduka
Tema 9. OO6mme npuHIMIb! co3aanus mozaeneit B COMSOL. HaBurarop moneneit u
COMSOL raBHoe MeHio. PabGowas obOmacte um 3amaHue reomerpuu. DyHKIHH,
Multiphysics KOHCTaHTBl H  BBID@KEHHsS. 3aJaHue TEIUIOPU3UYECKUX  CBOWCTB

MaTEpHUaJOB M HaydaJbHBIX YCIOBHH. 3ajaHue TPaHUYHBIX YCIOBUH U
n3MeHenne auddepenumanbHeix  ypaBHeHHi. IlocTpoeHnme — ceTku.
Pemaromee ycrpoiictso. Busyanusanus pe3ysbTaToB

Kypc nmucummmmasl «Ilosib30BaTelbcKHe NPHUKIAAHbIE NPOrPaMMbI 1S (PU3UKOB»
npeaycMaTpuBaeT cieaymooume (Gopmbl OpraHu3anud  y4eOHOro Iporecca: JiabopaTOpHbIE
3aHATHS, CAMOCTOSITEIbHAS paboTa CTy/ICHTA.

B ydeOHOM mpolecce MMPOKO TPUMEHSIIOTCS AaKTHBHBIE M HHTEPAKTHBHBIE (POPMBI
NPOBEJCHUS 3aHATUH (pa300p KOHKPETHBIX CHTYallUi, JUCKYCCHs, MOJEMHUKa), BHEAYIUTOPHAS
caMocTosiTeNlbHast  paboTa, pPEHTHHrOBasg CHCTEMa OLEHKM YCIIEBA€MOCTH, JIMYHOCTHO-
OpUEHTHpPOBaHHOE 0OydeHue, mpodieMHoe oOydeHue, 6J109YHO-MOAYIbHOE O0yUeHHE.

Hcnonp3oBanne B y4eOHOM MpOLECCE MHTEPHET-PECYPCOB IO JAHHOMY KypcCy;
paccMOTpeHHe 3a/1a4, MAaKCUMaJIbHO MPUOIMKEHHBIX K KOHKPETHBIM HAayYHO-UCCIIE0BATENLCKUM
CHUTyallUsIM C DJIEMEHTaMH TUCKYCCHMH M TIOJIEMHUKOH B Tpollecce TOWCKa IyTeH pelieHus
c(OpPMYIHPOBAHHBIX MPOOJIEM; TECTHI U KOHTPOJIbHBIE PAOOTHI.

CamocrosTenbHas paboTa CTYICHTOB IPEIyCMaTPUBAET BBITIOJIHEHHWE WHIMBHYaTbHBIX
3aJJaHU{, TOATOTOBKY K JIaDOpPAaTOPHBIM 3aHATHSM, H3ydeHHE Y4YeOHOW M METOJUYECKOU
JUTEPaTyphl, COCTABIICHHE KOHCIIEKTOB, HamMcaHue pedepaToB, MPEACTaBICHUE MPE3CHTAUN U
JIOKJIa/10B.



TemaTudeckuid niaH (3anoiHsemcs coenacHo y4eOHomy niay)

Conep:xarebHblil MoayJs 1

KoaunuecTBo yacoB

Ounas ¢dopma

3aounas gopma

Ha 0a3e 0011ero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BLICIIIEro

00DAZOBANMSE npogeccuoHaIbLHOro npodeccuoHATBHOI0
P o0pa3zoBaHus o0pa3oBanus
Ha3Banus cojep:kaTebHbIX BTH. BTH. BTH. BTH.
MOJAYJIeH U TeM ° o g §§ o o g § o o g § ° g f§
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/A 2 = s | O 8IHY A Z = < o 38| Hw ] Z = s |[© 8 Hw m Z = | o gl HWO
5] = o | B a8 o 9] = o | BHals s 9] > ol al s s 9] HE | HE a8 s
1] 8|8 =|E S = 3 S |8 w|E = = 21818 = & = = 213 =& ¥
8l € & & | 8 |2 =t s | g3 =4 8 | = 5
=] = < ) =] = < ) =] = | = o = < T
O = o = O = O S
Tema 1. Windows. 14 4 10
Tema 2. TexcTOBBIN penakTop 14 4 10
Word.
Tema 4. D1exTpOHHBIE TAOIAIBI
P RV 4 | 10
Excel.
Tema 5. ba3er nannueix Access. 14 4 10
Tema 6. ITpesenrtanusa Power
. p 1 14 4 | 10
Point.
Tema 7. I'pabdbuueckunii
pag 14 4 | 10
pexakrop PhotoShop.
Tema 3. MaremaTn4eCcKui
14 4 10
naket Mathcad.
Tema 7. MATLAB. 14 4 10
Tema 8. Maple. 14 4 10
Tema 9. COMSOL Multiphysics | 14 4 10
Hmozo 126 36 | 90




(nn. 6-10 aeraromces Heobs3amMenbHOU POPMOTL U HOCAM PEKOMEHOAMENbHbIL XapaKmep)
6. Tembl ceMunapcKux 3aHAmMull.
CeMuHapCKuUE 3aHATHS YICOHBIM TUIAHOM HE MTPEIyCMOTPCHBI

7. Tembl npakmuyeckux 3aHAmMu.
[IpakTuueckue 3aHATHs y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI

8. Temvt nabopamoprvix 3aHAMuUlL.

BBox u pegakTupoBaHue TeKCTa

Co3nanue Tabuui 1 Juarpamm

Pabota c rpadmueckumu. O6bekTamu. CTpYKTYpHBIE CXEMBI M aBTOPUTYPBI

Co3naHue W peJakTUpOBaHHE MaTeMaTHuecKuxX (opmyn B pemakrope MS Equation

3.0.

5. Cozpanue mpe3eHTalny Ha 3aJJaHHYI0 TeMY JJIs MPOBeACHUs ypoka o ¢usuke. [loaroroska

noctepa 1o 3ananHoi Teme B MS POWER POINT

DnexrponHbie Tabmuiel Excel.

Coznanue 0a3bl JAHHBIX.

8. Ilporpamma MathCad. [Ipeo6pa3oBaHue airebpaniyecKux BbIpakeHUNW. OYHKIUU U UX
rpaduku

9. Ilporpamma MathCad. [locTpoeHue rpadpukoB PyHKIIMIH B pa3HbIX CHCTEMaX KOOP/AMHAT.
Pemenue ypaBHeHUN

10. ITporpamma MathCad. TumnoBsie 3a1a4n MaTEMaTHYECKOTO aHAIH3A.

11. Co3nanue nocTepa v BUBUTKU Ha 3aJJaHHYIO TEMY.

12. ITporpammupoBanue B MatLab

13. O6mue npuHuIb co3aanus moaeneir B COMSOL

14. Yucnennsie meroasl B Maple.

N =

~No

9. CamocmosamenvHas paboma.

CaMocTtosiTenbHasi paboTa CTYIACHTOB IpelycMaTpuBaeT MNPOpadOTKy TEOPETUYECKHX OCHOB
MPOCITYIIAHHOTO ~ JICKIIMOHHOTO ~ MaTepuaia; W3y4eHHe OTACIbHBIX TEM H  BOIPOCOB,
3alJIAaHUPOBAHHBIX JJISI CAMOCTOSTENBHOTO HW3YUEHHUS; W3Y4YeHHE Y4eOHOW M METOAUYECKOM
JUTEPATyphl, COCTaBJICHHWE KOHCIIEKTOB;, pEIICHHE 3aJay; CHUCTEeMaTHU3alUI0 H3yYEHHOTO
MaTepuaia nepea MoAyIbHBIM KOHTPOJIEM U IK3aMEHOM.

10.Unousuodyanvhwie 3a0anust.
WupuBuayanbHbIe 3aJaHUs y9eOHBIM TUTAHOM HE TPETYCMOTPEHBI

11. KoHTpoOJIbHBIEC BONIPOCHI K POMEKYTOYHOM ATTECTALUN

Hactpoiiku Windows: Dkpan, KinaBuatypa.

ITanens 3amau, I maBHOE MEHIO.

CrangapTHble MPOrpaMMbl: BIOKHOT.

CrangapTtHble mporpaMMsbl: ['paduueckuii peaakTop.

Mento Word. ITanenn HHCTpYMEHTOB M UX HACTpOMKa.

Coznanue U peakTupoBaHue Gpopmyt.

Hacrpoiika penaktopa popmyn. O6bekt @opmyna.

[Tanens unctpymenToB PucoBanue. Co3nanue ¢uryp, BbIOOp THMA, LIBETa U TOJLIMHBI
JIMHUN.

9. Co3pmanue u pegakTiupoBanue Tadmui. DopMaTHpOBaHUE TAOIUI] U UX COJCPKIMOTO.
10. IlpudTel, ab3a1bl, CTHUIN, CIIUCKH.

11. Hywmepauus cTpaHull, CO31aHUE KOJTOHTUTYJIOB.

12. PaznenuTenu CTpaHHUI] U pa3/ieioB. MHOTOKOJIOHOYHBIA HA0Op TEKCTa.

13. Bxonnot s36ik MathCad. IIpocTsie mepeMeHHbIe U IEPEMEHHBIEC C HHIEKCOM.

NGO~ wWNE



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49,

50.
51.
52.
53.
54.
55.
56.
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Marematnueckue onepaTopsl, Ha00p GopMyir.

Bekropsl 1 MaTpuULbI.

CuMBoIIbHBIE BeIUMCIeHU. PaboTa ¢ 010KaMu U IepeMeHHbIMH.

Pemenne anrebpandeckux ypaBHEHHH.

[TocTpoenue u penaktupoBanue rpadukoB. JlekapToBble U MOJSIPHbIE TPAPUKH.

[TpocTtpancTBeHHBIE TPAPHUKHI U BEKTOPHBIE TTOJIA.

WuaTepnomnsiuys 1 anmpokcumanus GyHKIHH.

Pemenne 0ObIKHOBEHHBIX AU (HEepeHINATBHBIX YPaBHEHU.

Pemienue ypaBHEHMI B 4aCTHBIX TPOU3BOIHBIX.

Cosznanue 3nexkTpoHHbIX Tabmu Excel. Sueliku, agpecarus, 1uana3oH sS4eekK.

BBox TekcTa u popmyi, perakTUpOBaHUE U IPOCMOTP JaHHBIX.

KonupoBanue conxepxuMoro  s4eek, aBToMaru3alus BBoAa. BBox  JaHHBIX.
dopMaTUpoBaHHUE JAHHBIX.

Cocrasnenue ¢popmyin. [IpoBenenue pacueTos.

OO6paboTka pe3yabTaToOB 3KCIIEPUMEHTOB.

Boruncnenus B siuelikax, paboTta ¢ 1Mana3oHaMu JIaHHBIX.

[TocTpoenue auarpamMm U rpauKoB.

CocraBnenue oTyera.

BeiBog 1 neuaTh pabounx JUCTOB U JUArPaMM.

Pewenne 3anau onTuMu3anyu.

CraTtuctuyeckas o0paboTKa pe3ysbTaToB.

OcHoBHble noHATUS 0a3 naHHbIX. CTpykTypa 6a3bl naHHbIX. [losig 6a3bl gaHHbIX. Turbl
JTAHHBIX.

baza nanHbix Access. [ 1aBHOE MEHIO.

Cozpanue tadonur. Co3gaHue MeXTa0IUYHBIX CBA3EH.

[Toctpoenue 3ampocoB. YHOpsao4YMBaHUE 3amuceil. 3amnpoc ¢ NapaMeTpoM, HUTOTOBBIM
3armpoc.

ABtodopmel. Coznanue Gpopm.

Power Point. Menro ®aiin, [TpaBka u Bu.

KoHncrpykTop cnaitnos. [Iu3aiin ciaina.

Mento ®opmar u Beraska.

IToka3 ciiaii1oB: HaCTPOMKa BPEMEHH, HACTPOMKAa aHUMAIM1, CMEHA CIai10B.

Co3aHue npe3eHTalny Ha 3aJJaHHYI0 TeMY I IPOBEICHUS YPOKa 10 (pU3UKE.

I'papuueckuit pemgaktop PhotoShop. I'maBHoe Mento. Ilanens MHCTpYMEHTOB, MaHENb
CBOMCTB.

PaGora ¢ rpadukoii: TMHUHN, KPUBBIE, MHOTOYTOJIbHUKH, JUIUIICHI.

PenaktupoBanue nzobpaxeHuil. SIpkocTh, KOHTPACTHOCTh, YPOBHH, IIBET.

Habop u popmarupoBanue Tekcra. @opmartsl rpadpudecKux H300paxeHui.

Pa6ora c mudposoii pororpadueii.

OnekTpoHHbIM mnepeBoaunk Promt. ['maBHoe wmento. Pabora c¢ ¢aiinmamu: 3arpyska,
COXpaHEeHHE B pa3HbIX opmarax, IepeBo/I.

[TonkmroueHre TONMOMHUTENBHBIX cioBapeil. Co3gaHue CI0BapHOM CTAaThH.

CkanupoBanue nzodpaxenuii Fine Reader. 'maBHoe mento. Hactpoiiku ckanepa.

[TakeTHas oOpaboTka n300pakeHnii. PemaktupoBanne ckaHUPOBAHHOTO H300paKEHUSI.

Pacno3naBanue tekcra. CoxpaHeHHe U300paXKeHUH U TeKCTa.

O6pabotka nuadopmannu Adobe Acrobat. ['maBHOE MeHTO.

[IpeoOpa3oBanue nokymeHToB B Pdf hopmar. /lobaBneHue u yaaaeHue CTpaHHII.

W3Bneuyenune napopmarmu u3 pdf daiinos.

12.06pa3en I3k3aMeHALMOHHOTO OUJIeTa

1.

buner Nel
Cranpaptasie nporpamMbl Windows: I'paduueckuii perakrop.
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2. PepaxrupoBanue u3obpaxkenuii B PhotoShop. SIpkocTts, KOHTPAaCTHOCTH, YPOBHH, IIBET.

Munucrepcrso odpazosanus u Hayku JHP
'OV BIIO «/[oneukuit nayuonanvbHlil yHUGEpCUmEn )

O0pa3oBaTeNbHBIA YPOBEHB Mmazucmp

dakynbpTeT @u3suKo-mexHuyecKull

Hampasnenue noarorosku: 03.04.02 dusuka

Cemectp 6 Kadenpa obmieit pu3nkn 1 TUIAKTHKA QU3HKA

VueOHas JUCHUIIIAHA «ITomp30BaTenbCKIE TPUKIATHBIE TIPOTPAMMBI IS (PH3HKOBY

3K3AMEHAIIMOHHBINA BUIET Ne 1
1.Mento Word. [Tanenu HHCTpYMEHTOB M UX HACTPOUKA.
2.Tloka3 cnaiiioB: HacTpoWKa BpEMEHH, HACTPOIKa aHMMAIMH, CMEHa CIaiJoB.

Co3zanue nmpe3eHTaIuy.

YTBepxIeHO Ha 3aceqaHnu KaQenpel obuieil huzuxu u oudaxmuku Quuxu

nporokon Ne  or" " roua
3aBeAyroNHii Kadeapoi beweenu b.U.
9K3aMEHATOP bonoapyw E. J1.

13.006pa3en TecTOBOIO 3aJaHUS
1. ®ynkuus genfit B MathCad npeanasnaveHa s
a) MHTEPIIOJIAINH,
0) criaxuBaHUs JaHHBIX,
B) 0000IICHHON aIMPOKCUMAIIHH,
I') IMHEWHOMN allpPOKCUMAIINH.

14. Kputepunu oneHuBanus
(Paspabamuiearomes u ymsepaicoaromes kageopotl na ocnoge llonosxcenus /JonHY)
CornacHO MOAYJIbHOMY MPHHLIMIY OpraHM3aly Yy4eOHOro Ipolecca CoJep)KaHue
yuebHoro kypca no [lakeram mpuxiaaHbix nporpamm (Beruucnurensnas gusnka (IpakTUKyM Ha
OBM)) cocTtouT W3 4YeThIpeX cojepKaTeabHbIX Moaysied. Kaxnmpiii copepkaTenbHBIM MOJYIb
COCTOUT M3 TEOPETHUECKOro MaTepHuaia U JabopaTOpPHBIX paldoT, BHIIOJHEHHE KOTOPHIX TpedyeT
OBJIQJICHUS TEOpUEN B YKa3aHHOM B MOJyJle 0ObeMe.

CopaepxaresbHbIC MORYJIH Dopma KOHTPOJIA banibl
ConepxarenpHblil MOAYINb 1 Teopus 10
JlaGopatopHble paboThI 40
OK3ameH 50
OOuwmii utor 100

JIJIs OllEHWBAaHUS aKaJCeMHYECKOH YCIEBAEMOCTH OOYJAIONIMXCS HCIOIB3YeTCs IIKaa
olleHMBaHus1, pekoMeHngoBanHas npukazom MOH JIHP ot 30.10.2015r. Ne 750:

Ouenka no Ouenka mo 100- OueHka 1o rocy1apcTrBeHHOM Ouenka no
HIKaJe 0aJUIbHOM HIKAJIe KaJje rocy1apcTBEHHOM
ECTS (3x3aMeH, TU(PPepeHUNPOBAHHBIN HIKaJje

3a4er) (3auer)
A 90-100 5 (OTIU4YHO) 3a4TE€HO
B 80-89 4 (xoporio) 324TEHO
C 75-79 4 (xoporo) 3a4TCHO
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D 70-74 3 (yIOBJIIETBOPUTEILHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTENHHO) 3a4TECHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHHO) HE 3aUTCHO

C BO3BMOKHOCTBIO HOBTOpHOﬁ caadyun

F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO IIOBTOPHOM Ca4H

IIPH YCIIOBUU 00s13aTeNIbHOTO Habopa
JIOTIOJTHUTEIBHBIX 0aJIIOB

3HaHME TEOPETUUECKON YaCTU Kypca OLIEHUBAETCS MO CIEAYIOIIUM KPUTEPHSIM:

1. Crynent nonyuaet 75-100% 6aiioB OT MaKCUMaJIBHOT'O, €CJIM TTOKa3al

m T1Iy0OKMEe U TIOJNHBIE OTBETHI Ha TEOPETUYECKHE BOIPOCHI; TIyOOKOEe IOHUMAaHHE

(hbU3UYIECKOH CYITHOCTH MPOOJIEMBI;

B yYMEHHE MPOBOJIUTH JIOTUYECKHE DPACCYKICHHS M OOOOWIEHHS M COMPOBOXKIATH HX

COOTBETCTBYIOIIMMU J0Ka3aTeIbCTBAMU;

2. Crynent nonyyaet 60-74% 6ajijioB 0T MaKCUMaJIbHOT'O, €CJIH MTOKa3aJl

m 1JIyOOKHE U TIOJHBIE OTBETHl HAa TEOPETUYECKUE BOMPOCHl C HE3HAYUTEIbHBIMU
MOTPEUIHOCTSIMHU, 3aT€M HCIPABICHHBIMU CAMUM CTYJIEHTOM; IOHUMaHHe (U3NUECKOM CYIIHOCTU
paccMaTpUBaeMbIX NpoodIieM;

N YMEHHUE JIOTHYECKU PacCyk/1aTh U MPOBOJUTH JOKA3aTEIIbCTBA;

3. Crynent noay4vaet 35-59% 6anmioB OT MAKCUMaIbHOT'O, €CJIM IOKA3all

N [IpY OTBETE HAa TEOPETHUYECKHUE BOIPOCHI Psii HETOUHOCTEHM, KOTOpHIE CTYJIEHT HE B
COCTOSIHUM CAMOCTOSITEIbHO UCIIPABUTD;

4. Crynent nony4aet 0-34% 06ayioB OT MaKCUMAaJIbHOTO, €CITU

W HE BBIIOJIHEHBI TPEOOBAHUS, U3JIOKEHHBIE B MTPEIBIAYIINX TYHKTAX;

B HET OTBETOB HA TEOPETHUECKUE BOIPOCHI.

Ixzamen oyenusaemcs 6 50 oannos.

I[J'IH OLICHKH 3K3aMCHa MPEnoaaBaTCyib pyYKOBOJACTBYCTCA CICAYIOIIUMU IMIPUHIHUIIAMHU

50 OannoB — TmoOKa3aHbl CUCTEMAaTHYECKME M TJIYOOKME 3HAaHHUA IIpU OTBETE Ha
TEOpPETUYECKHE BONPOCHI OMIIeTa, BBIMOJIHEHA ITPaKTHUYecKas YacTh OUJIeTa B TIOJHOM 00beMe;
45 06anj0B — TIOKa3zaHbl CUCTEMaTHMYeCKWe U TJIyOOKHe 3HAaHMsS MpU OTBETE Ha

TEOpPETUYECKHE BONPOCHI OUJIeTa, BBIMOIHEHA MTPaKTUYeCcKast 4acTh OMiieTa B MOJHOM 00beMe, HO
IIPU OTBETE JIOIMYILEHb! HECYILIECTBEHHbIE OILINOKH;

40 0annoB — MOKa3aHbl HE CHCTEMAaTHYECKHEe U HEe INIyOOKHE 3HaHWs IpPU OTBETE Ha
TEOpPETUYECKHE BOMPOCHl OMJIeTa, MpakTHYeCcKasi YacTh OMiieTa BHIMOJIHEHA HE B IIOJHOM 00beMe,
MIPH OTBETE JIOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK;

30 6an10B — MOKa3aHbl MOBEPXHOCTHBIE 3HAHMS MPU OTBETE Ha TEOPETHYECKHE BOMIPOCHI
Ounera, mpakTU4YecKas 4YacThb OWJeTa He BBIOJHEHA, IPH OTBETE JONYIIEHO MHOIO
CYIIIECTBEHHBIX OIINOOK;

20 0a/uI0B — TIOKa3aHbl OYEHb IOBEPXHOCTHBIE 3HAHUS, JAaHbl YaCTHYHBIE OTBETHI Ha
MIPOCTHIE BOIPOCHI 110 3HAHWIO OCHOBHBIX OIpeNeNeHuil u (HopMyIl, BOCIIPOU3BEICHBI OT/ICITbHbIC
(bparMeHThI MaTepHala ¢ MOMOIIBI0 YK3aMEHATOPA;

10 6ann0oB — mMoKa3aHbl OYEHb IMOBEPXHOCTHBIE 3HAHMA, JaHbl YACTUYHBIE OTBETHI Ha
MPOCTBIE BOIMPOCHl TIO 3HAHWUIO OCHOBHBIX OINpPENEICHUH M (QOpPMYIN, HE BOCHPOHU3BEICHBI
OTJeNbHbIE (parMEeHThl MaTepHaja ¢ HIOMOIIBIO IK3aMEHATOPA;

0 — monmHOE HE3HAHME MaTepHaa.

15. MaTepuajibHO-TeXHUYECKOe olecnedeHne y4eOHOro npouecca
Jlnst oGecriedeHus J1aGOPaATOPHBIX 3aHATHIA TTO TAHHOMY KypCy HE0OXOAMMO:
1. KommnbloTepHBIH Ki1acc.
2. Bwixox B UnaTepHeT.
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3. Wi-Fi moctym B Kopiycax YHHBEPCHTETA.
4. TeKCTOBBIC U AIEKTPOHHBIE PECYpChl OUOIMOTEKH YHUBEPCUTETA.

16. PexomenaoBanHas Jureparypa

=

o

=

OcHoBHas
Nudopmaruka: bazossrii kypc / C.B. CumonoBu4 u np. — CII16.: [Turep. 2003. — 640 c.

. @urypaos B. 3. IBM PC ans nonp3oBarens. U3a. 6-e, nepepad, u gom. - M.: UTHOPA - M,

1995. - 432 c.

Microsoft Office 97. llar 3a marom: (ITpakT. moco6.) / Ilep. ¢ anrn. - M.: OKOM, 1998. -
800 c.

Microsoft Office 2000: cnipaBounuk / Konecaukos 1O. - CI16: 2003

. bopnann P. DddextuBnas padora ¢ Word 97 / Ilep. ¢ anrin. - CII6: ITutep, 1998. - 960 c.

JlomosHuTEILHAS
Kamutkun H. H. Yucnennsie meroast. — M.: Hayka, 1978

. HemunoBuu B.II., Mapon N.A. OcHOBBI BBIYHCIUTENBbHONH MaTeMmaTtuku (3-e u3zd.). M.:

Hayxka, 1966

. Buuterr 3., Kammunre C. Office XP. bubnus mnone3oBarens.: Ilep. ¢ anri — M.:

Wsnarensckuii nom «Buibsmcy, 2002.- 848 c.

MeTtoanueckasi

. Metomuueckue ykazanus Juis uzydenuss Photoshop (mns cryaentoB ¢usnueckoro

¢daxynsrera) / E. Bonkosa, A.H. Cemxo / mox pea. A.H. Cemxko - oneuk: JJonHY, 2007. —
33c.

. demuyk T.}1O., Cemxo A.H. Meroanyeckue ykasaHust st pabotsl B PowerPoint (ms

cTyeHToB (uznueckoro ¢pakynprera). — JJonenk: JonHY, 2011.- 37 c.

Metoanyeckre ykazaHUs K BBITIOJHEHUIO PAcUeTHBIX palboT mo ¢u3uke (A CTYACHTOB
¢uznyeckoro u marematuueckoro akynpreroB) / A.H. Cemko. — loneuk, 2007. — 48 c.
Mertoanueckue ykazanus it u3ydenms MathCad (muist crymeHToB (¢u3M4eckoro u
matematuueckoro ¢akynstetoB) / JI. A. Kapasaii, JI. B. Hamusaiiko, O. A. PycaHosa,
A. H. Cemxo, T. K. Xamaroa. [Tog pen. A. H. Cemko. — Jlonenk: JlonHY, 2007. — 106 c.

17. MupopmanmoHHBIE pecypChl

NoookrowpdPE

http:/AMwww.on-line-teaching.com/word

http://master-samouchitel.ruAword-2010-obuchenie/

http://uroki-online.net/office/

http://balbesof.net/info/photoshop _map.html

http://rcs.chemometrics.ru/Tutorials/matlab.htm MatLab. PykoBoacTBO /it HAYMHAIOIINAX
http://detc.ls.urfu.ru/assets/amath0011/mpl.htm snekTpoHHbII Kypc mo maple
http://physics.herzen.spb.ru/library/03/02/mapletut/pagel.html snexTpoHHbIi Kypc o maple

18. IlorpammHoOe oGecnievenne

Microsoft office 2003, Winrar, Windows XP Pro (mi), Adobe Acrobat7, AutiBupyC

Kacnepcrkuit Windows Workstations 6.0.4;(;i), MathCad 14.

PaGouas mporpaMma paccMOTpPEHa | IIepeyTBePK/IeHa Ha 3ace/JaHuH, Kadeaphl ¢ H3MEHEHHAMH

(6e3 m3menenwuit) Ha 2017 pefi. [IpoTokon 3acenanus Kadeapsr Ne 7 or Y LY.
3aB. xaheapoii P24
& & P>


https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D1%82%D0%BA%D0%B8%D0%BD,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://balbesof.net/info/photoshop_map.html
http://balbesof.net/info/photoshop_map.html
http://balbesof.net/info/photoshop_map.html
http://balbesof.net/info/photoshop_map.html
http://rcs.chemometrics.ru/Tutorials/matlab.htm
http://detc.ls.urfu.ru/assets/amath0011/mp1.htm
http://physics.herzen.spb.ru/library/03/02/mapletut/page1.html

PaGouas mporpamMma paccMOTpeHa H NepeyTBepKIeHa Ha 3acelaHuy Kadeapsl ¢ H3MEHEHUMU
(6e3 m3menenuit) na 2018/2019 rox. Ilporoxon 3acenanns kadeapsr Ne 1 ot 20.08.2018r.

3aB. kadeapoi i Mamox H.I'.
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