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[Iporpamma  cocraBnesa  Ha  ocHOBaHHH  (DENEPANbHOTO  IOCYHAPCTBEHHOTO
obpasoBarenbHOro cranjapra Beicmero obpasoBanus (OI'OC BO) mampapneHus MOATOTOBKH.
03.04.02 ®usnka, yTBEp:KACHHOTO NMpHKa3oM MuHHCTEpeTBa 00pa3oBanus U Hayku Poccuifckoi
®epepanun ot 28 asrycra 2015 r. Ne 913; Ilopsnka oprammsamum ydeGHOro mpomecca B
00pa3oBaTeNbHEIX  OpPraHM3aliAX BBICHIEro NpoQecCHOHATBHOro o6pasoBanus JoHemKoi
Haponroit Pecry6mmku, yrepikaeHHoro npukasoM Munuctepersa o6pasopanus u Hayku JIHP Ne
1171 ot «10» moGps 2017 r.; yyeOHOro I1aHa M OCHOBHOM 00pa3oBare/bHOM nporpamMmel Ousnka
KOH/ICHCHPOBAHHOI'O COCTOsIHMsl, HaupasieHus noarotoBku 03.04.02 dusmka, paspaboTaHHBIX B
I'OY BIIO «/loHenkuii HAUKMOHAIBHBIH YHUBEPCHTETY.

PazpaboTtumk:
Crapimit ipenoyiaBaress Kadeapsl
TEOPETHYECKON (DU3UKU U HAHOTEXHOJIOTHIA % B.JI. IToiimaHoB

%

IIporpamMma yueOHOHM MMCHMIIMHBI yTBEpHKICHA HA 3aCeAaHHH KaeIpbl TEOpEeTHYECKOM

(M3HKH ¥ HAHOTEXHOJIOTHH
ITpotokom Nel5 ot «02» ampenst 2020 r.
"3asenyromuit kadempoit B.H.Bapioxus

[Iporpamma y4eGHOM JMCIMIUIMHEI 000peHa y4eOHO-METOAMIECKOH KOMHUCCHEH (u3HKO-
TEXHUYECKOTo (haKyIbTeTa
ITpotoxon Ne 5 ot «15» ampenst 2020 r.

IIpencenarens yueOHO-METOXMYECKOM /
KoMHUCCHH (haKynpTeTa / B.H.Kotenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«Ilonmp30BaTenbCKuEe NPUKIAAHBIE IPOTrpaMMbl A (DU3MKOB» SBISETCA JUCLUILIUHON
0a3oBoii yactu bioka 1 «/{ucuuniannsl (Moayan)» 1o HanpasiaeHUto noarotoBku 03.04.02 dusuka
(Marucrepckas nporpamma: (pM3HMKa KOHIEHCUPOBAHHOTO COCTOSIHUSA).

Jlnsg u3ydeHus naHHOM y4eOHOM IHMCUUIUIMHBI HEOOXOIAWMBI 3HAHUS, YMEHHUS U HaBBIKH,
chopMHpOBaHHBIE B Ipoliecce H3ydeHMs mnpenmeToB «MaremaTnueckuil aHamuzy», «Teopus
BEPOSTHOCTH M MaTeMaTH4YecKash CTaTHCTUKa», «OO0mas M HSKClIepuMeHTalbHas (u3nka» Ha
npeablaylieM ypoBHe oOpazoBaHus. [losyueHHbIE 3HAHUS MCIOJIB3YHOTCS CTYAEHTaMH BO BpeMs
BBITOJIHEHUS HAyYHO-MCCIIEI0BATEIbCKON padOTHI, IPU HAIMMCAHUK MarucTepCKON AUCCEPTAIUH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yueonou oucyuniunsl

Hamnpasnenue noaroToBku 03.04.02 dusuka
Marucrepckas nporpamma Du3nKa KOHJCHCUPOBAHHOTO COCTOSIHUS
OO6pa3zoBarenpHas mporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxanms Maructp
KosimuecTBo conepkarebHbIX MOJYJIEH 1
Jucnunnuza 6a30Boi / BapuaTUBHOM 4acTH .
. JUCHUILTMHA 0a30BOM YacTu
00pa30BaTeNbHOM POrpaMMbl
®opmbl koHTpost (MK, sk3ameH, 3a4er) MK, sk3ameH
Mokasatem ouHas popma 3aoyHas hopma
00y4eHus 00y4YeHHS
KonndecTBo 3a4eTHBIX eAMHUIL (KPEIUTOB) 2
I'ox moarotToBku 1
Cemectp 2
KonnuecTBo yacos 72
- JICKIIMOHHBIX
- IPAKTUYECKUX, CEMHUHAPCKUX
- TaOOPATOPHBIX 28
- CAaMOCTOSTEJIbHOM paboThI 44
B T.4. HHMBHIyaJbHOE 3a/IaHUE

HenenpHoe KOTMYECTBO YaCoB, 2

B T.4. ayJUTOPHBIX 2

3.  OINHUCAHHME JUCHUIIJIMHBI

Heau u 3axaun

Ileny - HaydYuTh TOJNH30BATHCS COBPEMEHHBIMH HH()OPMAIMOHHBIMU TEXHOJIOTHAMH,
chopMUpOBaTh METOAWYECKUE HABBIKM M YMEHHUS A1 paOOThl C MPUKIAAHBIMU IpOrpaMMaMu
pa3HOro Ha3HAYEHUSI.

3aoauu — n3yuyeHne COBPEMEHHBIX MH(YOPMAIIMOHHBIX TEXHOJIOTUMN; IPUOOpPETEeHHE HAaBBIKOB
paboThI C COBPEMEHHBIMHU NPUKJIAIHBIMU [TPOrpaMMaMu AJisi 00pabOTKHU TEKCTOBOM M rpaduueckon
uH(popManuu (TEKCTOBBIN peNaKTop, SJIEKTPOHHbIE TaOnuIbl, Oa3bl JAaHHBIX, TpaduyecKuit
pelaKkTop, MaTeMaTHYeCKUH MakeT); oOpaboTka HKCHEPUMEHTANbHBIX JaHHBIX; (OpPMHUpPOBaHHE
€CTECTBEHHOHAYYHOTO MUPOBO33PEHHSL.

TpedoBaHus K pe3ybTaTaM O0CBOCHHUS JMCIMILIMHBI. Hpouecc N3YUCHUA TUCHUIIIMHBI «
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[Tonb3oBarenbCcKkue NPUKIAAHBIE MPOrpaMMbl Ui (U3MKOBY» HampaBieH Ha (QOpMHUpPOBaHUE
2JIEMEHTOB cleAyomux komnereHuud B coorBerctBuM ¢ PI'OC BO P® nHanpaBieHus
noarotoBkn 03.04.02 ®dusnka W OCHOBHOM O0Opa30BaTEIIPHOW MPOrPaMMbl  BBICIIETO
npodeccnonanbHOr0 00pa3zoBaHus HampasiieHus moArotoBku 03.04.02 dusmka (Marucrepckas
nporpamma; ®u3nKa KOHACHCHPOBAHHOTO COCTOSHHUS):
a) oowexynomypnuix (OK):

CHOCOOHOCTBIO K a0CTPaKTHOMY MBINUIEHHUIO, aHaau3y, cuate3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATIN3aLINH, UCII0Ib30BaHHIO TBOpUeckoro norenuuania (OK-

3).

0) oowenpogpeccuonanvnuvix (OIIK):

TFOTOBHOCTBIO K KOMMYHHUKAIIUM B YCTHOM U MMCbMEHHOM (opmax

Ha roCyapCTBEHHOM s3bike Pocculickoit denepanuy 1 ”HOCTPAHHOM SI3bIKE JUIS PELLICHUS 3a1a4
npodeccronanbHoi aestensHoct (OITK-1);

CIIOCOOHOCTBIO K aKTUBHOM COLMAIbHONW MOOUIIBHOCTH, OPraHu3alun
HAay4YHO-UCCIIEA0BATENICKUX U HHHOBAIMOHHBIX pabdot (OIIK-3);

CIIOCOOHOCTBIO aAANTUPOBATHCA K U3SMEHEHHUIO HAYYHOT'O IIpouiisi cBoei

npodecCHOHATIBHOMN 1€ TETbHOCTH, COLMOKYIBTYPHBIX M COLIUAIBHBIX YCIOBUI €S TEIbHOCTH
(OIIK-4);

CHOCOOHOCTBIO MCII0JIb30BaTh CBOOOIHOE Bia/leHHe TPO(PECCHOHATBHO TPOPHINPOBAHHBIMU
3HAHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHHN JIJIsl pEIIeHHs 3a/1a4 PO eCCHOHATBLHON
JeSITebHOCTH, B TOM YHUCIIe HAXOAIIMXCS 3a IpeieslaMi HallpaBJIeHHOCTH (MPOduIIs) HOArOTOBKU
(OIIK-5);

CHOCOOHOCTBIO UCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX NMPOOIJIEM M HOBEHUIIINX

JOCTIOKEHUH (PU3KMKK B HAyIHO-KCCiIeqoBaTenbekoi padote (OITK-6);

CHOCOOHOCTBIO IEMOHCTPUPOBATh 3HAHUS B 00J1aCTH (PUIOCOPCKUX BOIIPOCOB

€CTECTBO3HAHUS, UCTOPUH U MeTojooruu dusuku (OI1K-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeTIbHOCTD:

CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 337aul HayUHBIX

UCCIIEIOBaHUM B 00J1aCTH (PU3MKH U PEIIaTh UX C TOMOIIbIO COBPEMEHHOH anmnaparypsl 1
WH()OPMAIIMOHHBIX TEXHOJOTHUN C UCIIOIH30BAaHNEM HOBEUIIIETO POCCUICKOTO U 3apyOeKHOTO
ombita (ITK-1);

HAYy4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAIETh pa3jielaMu (PU3UKH, HEOOXOAUMBIMU

JUISl peIIeHNs HayYHO-WHHOBAI[MOHHBIX 33]1a4, U IPUMEHATH Pe3yJbTaThl HAYYHBIX HCCIIE€A0BaHUN B
UHHOBaMOHHOH nesirenbHocTH (TTK-2);

CIIOCOOHOCTBIO MPUHUMATh yYacTHE B pa3paboTKe HOBBIX METO0B U METOJMUYECKUX MOIXO0B B
HayYHO-MHHOBAIIMOHHBIX HCCIICAOBAHUSAX U HHKEHEPHO-TeXHONMormueckoit nesarensHocth (I1K-3);
OPraHu3alOHHO-YNPaBJIeHYeCKAas eI TeIbHOCTh:

CHOCOOHOCTBIO TNIAHUPOBATH M OPTraHU30BbIBATH (PU3NYECKUE HCCIIeIOBAHNS,

Hay4dHble ceMuHapbl U kKoHpepermuu ([TK-4);

CIOCOOHOCTHIO MCTIONIb30BaTh HABBIKM COCTABJICHUS U O(OPMIICHUS

HAy4YHO-TEXHUUYECKOH TOKyMEHTAalll1, HAyYHbIX OTYETOB, 0030pOB, T0KJIaI10B

u crateii (ITK-5);

nefaroruyeckasi 1esireJJbHOCTb:

CHOCOOHOCTBIO METOIMYECKU T'PAMOTHO CTPOUTSH TJIAHBI JIEKIIMOHHBIX

U IIPAKTUYECKUX 3aHATHIH 10 paszenaM y4eOHBIX JUCUUIUIMH U MyOIMYHO U3JIaraTh TEOPETUYECKUE
U TIPAKTHYECKUE pa3zesibl y4eOHBIX TUCIMUILIMH B COOTBETCTBUU C YTBEPKACHHBIMH YueOHO-
METOIUYECKIMH TIOCOOUSMHE MTPU peaTu3aliuy nporpaMm Oakanaspuara B oonactu pusuku (I1K-6);
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CIOCOOHOCTBIO PYKOBOJHUTH HAYYHO-HUCCIICI0BATEIBCKOM IEITEFHOCTBIO B 00J1aCTH (DU3UKH
oOyuarommuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yabrare n3ydyeHus y4eOHOM TUCHMIIMHBI CTYAEHT JA0JI/KEeH |

3Hamb:

— 3HATh KJIACCU(PUKALIMIO IPOTPAMMHOTO 00ECTIeUeHHS;

— Ha3HaueHHE MPUKIAAHBIX MPOrpaMM: TEKCTOBBIH PENAKTOP, 3JIEKTPOHHBIE TAOJIUIBL,
rpadu4ecKuil peaaKTop, IepeBOIUYMK, COCTaBICHUE CIIali/I0B, CKAHMPOBAaHUE HH(POpMAIUH;

— TPUHIMIBI TOCTPOEHUS NaHeNlell MHCTPYMEHTOB U UX HACTPOUKH;

— 3HaTh pHeMbl Habopa u popmarupoBanus Tekcra u Gopmyn B Word;

—  3HATh IpHEMBI paboThl ¢ 0ObekTamu B Word;

— mpuemsl Habopa U penakTupoBanus Tabnun B Excel;

— TpuUEeMbl CO3JaHMs U PEIAKTUPOBaHUs 1uarpaMm u rpaguxos B Excel;

— TpHEMBI U METO/IbI 00pabOTKH NaHHBIX B Excel;

— npuemsl Habopa U peJaKkTHpoBaHUs Ta0IMLl B Access;

—  BUJIBI MeXKTAOINYHBIX CBSA3EH M 3alIPOCOB U METOMBI HX CO3JaHUs B Access;

— TpuUeMbl CO3aHMs U peJaKTUpoBaHus ciaiinoB B Power Point;

— HACTpOMKH JIeMOHCTpaIuu ciainos B Power Point;

— TpueMbl U METO/Ibl IIepeBoJia TekcTa B Promt;

— TpUEMBI M METOJbI PeIaKTHpOBaHUs HUPPoBHIX hoTorpadwmii B PhotoShop;

— TpHeMbl U METO/bI co3/1aHus rpaduyeckux 00bekToB B PhotoShop;

— TpUEMBI U METOJIbI Co3/1aHus BU3UTOK B PhotoShop;

— TpuUeMbl U METO/Ibl CKAHUPOBAHHUs U pacrio3HaBaHus Tekcra B Fine Reader;

— TpueMBbl 1 METObI IpeoOpa3oBanus QaiioB B popmar Adobe Acrobat;

— Ccofep)KaHue MPernoaaBaeMoro Npeamera;

— TEOpUHU M TEXHOJIOTUH OOYyUEHUS M BOCIIUTAHHS YUaAIIUXCS,

— CmocoObl B3aUMOJICMCTBUS TeJarora C pasInYHbBIMM CyOBbEKTaMH IeJarorn4eckoro
nporecca;

— TPEeuMyIIecTBa U HEOCTATKU YHCICHHBIX METOJIOB pelieHus (pUu3nuecKux 3aay;

— METOJUKY YHUCJIEHHOIO PelIeHus alredpandyeckux u AudQepeHuanbHbIX YpaBHEHUH;

— YHCJIEHHBIE METO/Ibl pellIeHHs adredpanuecKux ypaBHEHUN U CUCTEM ypaBHEHUI;

— YHCJIEHHBIE METOJBI PEUICHUs OOBIKHOBEHHBIX NU((EepEeHIINANBHBIX YPAaBHEHHIA M CUCTEM
YpaBHEHUM;

— 0COOEHHOCTH MPUMEHEHHS Pa3HBIX YHCICHHBIX METOJIOB.
ymembo:

— I0JIb30BaThCA CIIYKEOHBIMH U CTaHAAPTHBIMU ITporpamMmmaMu Windows;

— HacTpauBaTh MAHEIU HHCTPYMEHTOB U3y4aeMbIX NPUIO0KEHUH;

— co3JaBaTh U pelakTUpPOBaTh (POpMyIIbl, TaOIHUIIBI U AUarpaMMbl B Word;

— pabotats ¢ rpapuueckumu oobekTamu B Word,;

— (opmatupoBaTh JOKYMEHT IO 3a/laHHBIM TpeOoBaHusM B Word;;

— Halupats 1 perakTupoBath hopmyisl B Word,

—  CO3JaTh IIaKar, IOCTep;

— cocTaBlATh TaOmuIkl B Excel;

— TIPOBOJHTH PAcUETHl U CTPOUTH auarpammel B Excel;

— TPOBOJUTH CTATUCTHUECKYIO 00paboTKy naHHBIX B Excel;

— pemrats 3ama4yn ontuMuzanun B Excel;

— co3JaBaTh TaOMHIIEI B Access;

— cozJaBath 3armpockl B Access;

— TOATrOTOBUTH Mpe3eHranuio B Power Point;

— co3aarb BU3UTKY B Power Point;

— oTpenakTupoBaTh hororpaduro B Power Point;

— HactpouTth Fine Reader u mpockanupoBath n300pakeHHE;



— cosnasath pdf ¢aiinsl B Adobe Acrobat;

— YYHTBHIBAaTh B y4eOHOM IpoIiecce HHIUBUAYaTIbHbIE OCOOCHHOCTH U YPOBEHB YUAITHXCS;

— MPOEKTUPOBATh 0Opa30BaTENIbHBIN MPOIECC M0 U3YYEHHUIO MPUKIIATHBIX IIPOTPAMM;

—  OCYILECTBJIATH IPOBEPKY 3HAHMM, YMEHUN U HABBIKOB YYaIUXCs 110 JAHHOU TEME;

— HCIOJIb30BaTh B 00pa3oBaTebHOM IpoIiecce Pa3HOOOpa3HbBIE PECYPChl, MEXKIPEAMETHBIE

CBSI3H;

— cpaenaTth GU3MYECKYIO IOCTAHOBKY 3a/1a4M, OLICHUTh OCHOBHBIE (DaKTOPHI;

— cJeNaTh MaTEMATUYECKYI0 IIOCTAaHOBKY 3a/1a4y;

— BbIOpaTh YMCJICHHBIN METOJ PEIICHNUS;

— COCTaBMUTb AJITOPUTM PELIEHUS B MAaTEMATUYECKOM I1aKETE;

— MPOBECTU OTJIAJKY aIrOpUTMa;

— IIPOBECTHU PACYETHI U OLIEHUTH JIOCTOBEPHOCTH PE3YJIbTATOB
enademp:

npreMamMu paboThl ¢ IPOrPAMMHBIM 00ECIIEYEHUEM, KOTOPOE U3y4YaeTcsl B IUCIUIIIMHE;

crocobaMu W METOAaMH MPUMEHEHUS IMOJYYEeHHBIX 3HAaHUW M YyMEHHH B 00pa3oBaTeIbHOM
porecce;

— crnocobaMu TPOEKTHOH M WHHOBAIIMOHHOM JESATENILHOCTH B IIOCTAHOBKE U PELICHUH
buznUecKux 3a1ay;

crocobaMu M METOAAaMH OLIEHKH TJaBHBIX M BTOPOCTENEHHBIX (AKTOPOB AJI MOCTPOCHHS
(bU3UYECKON MOJIEHN 3a1a4H;
crocob6amMu U METOJJaMH MaTeMaTUYeCKOM MOCTAHOBKH

4.  COJEPXAHUE JUCLUINIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

IMopsaakoBbIii HOME
p p Kparkoe conepxkanue TeMbl

U TeMa
Cooepirrcamenvuwitit mMooyas 1

Tema 1. TexcroBerit penakrop Word. Pabora ¢ daitnamu. Pabora ¢ pparmentamu

TexkcToBbIi tekcta. Co3nanue M pepaktupoBanue Qopmyn. Hacrpoiika pemakrtopa

penaktop Word. dbopmyn. OObexkT Dopmymna. I[lanens wuHCTpymMeHTOB PucoBanue.
Co3nanue ¢uryp, BeIOOp THIa, 1[BeTa W ToNUMHBI TUHUNA. Co3maHue u
penakTupoBanue Tadaul. dopMaTupoBaHue TabIUI U UX COJEPKUMOTO.
Hlpu¢ter, ab3aupl, ctuwim, cnuckd. Hymeparus crpaHul, co3JaHHe
KOJIOHTUTYJIOB. Pa3enuTenu cTpaHHUI ¥ pa3JIeNoB.

Tema 2. OnextponHble Tabuuisl Excel. BBox Tekcta u hopmyn, perakTupoBaHue

ONEeKTPOHHBIE U IpocMOTp AaHHbIX. KonupoBaHue colepKUMOTo sSUeeK, aBTOMaTH3alus

tabmuis! Excel. BBoJa. BBon manHbix. @opmartupoBaHue JaHHBIX. COpPTHpOBKA U
obpabotka cmucka. CocrtaBnenue ¢opmyn. IIpoBenenune pacueros.
OO6paboTka pe3yabTaTOB SKcrepuMeHTOB. CrartucTuueckas oOpaboTka
pe3ylnbTaToB TECTHpOBaHUS. Bpluncienuss B sAueiikax, pabora ¢
nuanazoHaMu  JaHHbIX.  [locTpoenuwe — amarpaMmM M TpadUKOB.
PenaktupoBanue nuarpamm.

Tema 3. baser nmanHbix  Access. IIpoextupoBanue 6a3 maHHBIX. TaOmuIbl,

ba3bl qaHHbBIX 3ampochl, OTYETHl, CTpaHullbl. Pa3paboTka CTPyKTyphl Oa3bl JaHHBIX.

Access. Coznanne MEKTaOTHYHBIX CBsI3€H. [TocTpoenue 3ampocoB.
YnopsanounBaHnue 3anuceidl. 3ampoc ¢ mapaMeTpoM, MTOTOBBIM 3arpoc.
Pabora ¢ ¢opmamu. ABrodopmbl. Coznanue ¢dopm. BeiBon u mevarsb
OTYETOB.

Tema 4. ITpesenrtarust Power Point. Koncrpykrop cnaiinos. JluzaiiH craiiaa.

[Tpesentammst Power | Tloka3 cnaiioB: HacTpoiika BpeMEeHM, HACTPOMKa aHWMAlUHU, CMEHa




Point. cnaiioB. Co3naHue MPE3CHTAlMK Ha 33/IaHHYI0 TeMY IS MPOBEICHUS
ypoka 1o ¢usuke. [logroroBka nocrepa no 3aj1aHHOM TeMe.

Tema 5. I'padmueckuit pemakrop PhotoShop. PemaktupoBanue wu300pakeHUIA.
['padmueckuit SIpkocTh, KOHTPACTHOCTb, YpOBHH, LBeT. HabGop u ¢QopmarupoBanue
penakTop Tekcra. Pabota ¢ mmudposoit pororpadueii. Coznanue nocrepa U BU3UTKA
PhotoShop. Ha 3aJaHHYI0 TEMY.

Tema 6. Marematuueckuii nmaker Mathcad. Maremarudeckue oneparopsl, HaOOp
MaremaTuueckuit dbopmyn. Bekropsl m marpuiel. CHMBOJIBHBIE BbIUHCICHHUSA. Paborta ¢

maker Mathcad.

OnmokaMM ¥ TEpeMEHHbIMH. PemieHne anreOpandeckux ypaBHEHHI.
Iloctpoenne u pepakTupoBaHue rpaduxoB. JlekapToBble M MOJSIPHBIE
rpa¢puku.  [IpocTpancTBeHHBIe TrpaUKH W BEKTOPHBIE  TOJISL.
Hutepniossitis u anmpokcumarus GyHKIuid. OyHKIIUU CTaTUCTUYECKON
00paboTKkM JaHHBIX. PemeHne OOBIKHOBEHHBIX JH(QepeHIHaTIbHBIX
ypaBHeHMH. PemieHue cucreM OOBIKHOBEHHBIX JU(QepeHInaIbHbIX
ypaBHeHUH. Pemenne ypaBHEHNI B YaCTHBIX IPOU3BOIHBIX.

Tema 7. MatLAB kak Hayunslii kanbkynsaTop. Komananoe okHo. Omnepauuu c

MATLAB. yucnamu. [Ipocreimme onepanuu ¢ BeKkTopamu U Marpunamu. OyHkiuun
MPUKIAHON 4uCIeHHOM MaTtematuku. [locTpoeHue mpocTemmx
rpadukoB. OnepaTopsl YIPaBICHHUS BEIYUCIUTEILHBIM POIIECCOM

Tema 8. I'padmueckuit untepdeiic monp3zonatens. OOmwmit Bua. Paboune nucTel

Maple. Obnacte BBOma. BrBox rpaduku. OCHOBBI PaOOTHI OOBEKTHI,
nepeMeHHble W BbipakeHus. Komanapl u Qynkumm sagpa. Komanga
simplify(). Komanna expand. Komanna normal. Beruricienue BoIpakeHui
M TEPEMEHHBIX CIOXHBIX THUOB. Komanma subs(). Komanma solve().
Komanna fsolve [IuddepennmpoBanne u uHTErpupoBaHue  [lakeTs
I'paduka

Tema 9. O6mue npuHmns! coznanus moaeneit B COMSOL. Hasuratop mozaeneit

COMSOL U riaBHOoe MeHIo. Pabouas oOmacte M 3amaHue reomerpuu. DyHKIHNH,

Multiphysics KOHCTaHTBl W BBIPAKECHHSA. 3aJaHue TeIIO(QU3UYECKHX CBOMCTB

MaTEpHUaJIOB U HAYaJIbHBIX YCIOBHUU. 3aJaHHME TPaHUYHBIX YCIOBUH U
n3MeHenne nauddepennuanbHbix  ypaBHeHuil. IlocTpoeHue  ceTku.
Pemaroiee yctpoictso. Busyannsanus pe3ysbTaToB

TemaTnyeckuii njian

CoaepskarejbHbIH MOaYIb 1

KoandecTBO 9acoB
Ounas ¢popma 00y4eHuUst 3aounasi popma oOyuenust
B T.4. B T.4.
& = & &
< <
HasBaHusl ColepiKaTeIbHBIX 23| % 2| 3|k i::
MoJLyJieil U TeM Sl =s| 8l AlIE=E=| 2| 52| 8| 2|5 =|E =
) = O| 5|2 BlS E|l O = ) o2 S E
o gl ek oo @ = o) & | &R o209
M 2| =S|l s|sgdy =~ 2 = s | 89| HQ
) = Qg SIS ) = Q| B S|
= | oo YA A = X o | O &8 &«
S|IQ | = < O | & =
Q| = s = Q < s =
Q = o =
Tema 1.
N 8 3| 5
TexcroBerit penaktop Word.
Tema 2.
DNEeKTPOHHBIE Tabmunel | 8 3 5
Excel.




Tema 3.

Ba3e1r nanueix Access. 8 3 5

Tema 4. 8 3 5

ITpesenrarust Power Point.

Tema 5.

I'paduueckuit penaktop | 8 3| 5

PhotoShop.

Tema 6.

Maremarudeckuii maker | 8 3 5

Mathcad.

Tema 7.

MATLAB. 8 3|5

Tema 8.

Maple. 8 315

Tema 9.

COMSOL Multiphysics 8 44
Hmozo no

cooeprcamenbHomMy mooyaio | 72 28 | 44

1
Bcezo uacoeé no oucuyuniune 72 28 | 44

5.  METOAWYECKHME PEKOMEHJALIMHN JUISA IPOBEJEHUS
JEKIAOHHBIX, TPAKTUYECKUX W JIABOPATOPHBIX 3AHATHM

Tembl J1a0OPATOPHBIX 3aHATHI

Ne Konuuecmeo
Has3zeanue memut
n/n yacoe
1 |BBox u pegakTHpOBaHUE TEKCTA. 2
2 |Co3nanue TabauIl U AUarpamMmm 2
3 [Pabora c rpa¢puueckumu. O0bekTamMu. CTPYKTYpHBIE CXEMBI U aBTO(QUTYPHI 2
4 |Co3manue ¥ peJaKkTUPOBAHHE MATEMAaTHYCCKUX (OPMYJ B PEIAKTOPE 5

MS Equation 3.0.

5 |Co3manue mpe3eHTAllMM Ha 3aJIaHHYI0 TeMY IS TPOBEIEHHS YpOKa II0 9
¢usuke. [Toaroroska mocrepa mno 3aganHoi Teme B MS POWER POINT

6 [Dnexrponnsie TabmUIEI Excel. 2

7 |Co3manue Oa3nl JaHHBIX. 2

8 |lIporpamma MathCad. [Ipeo6pasoBaHue ajrebpandyecKux BbIpaKeHHUH. 5
@OyHKIWHU ¥ UX TpadUKH

9 |Mporpamma MathCad. IMoctpoeHue rpadukoB OGYHKUMH B pasHbIX 5
CUCTeMax KoopAuHaT. PellieHe ypaBHeHUH

10 [[Tporpamma MathCad. TumoBsie 3a1aun MaTeMaTHYECKOTO aHAIHM3a 2

11 |Co3pmanue nocrepa v BUSHTKH Ha 3a/IaHHYIO TEMY. 2

12 [[IporpammupoBanue B MatLab. 2

13 |O6mwme npuHIMITE! co3nanus moaeneir B COMSOL 2

14 [Uucnennsie meToasl B Maple. 2
BCEI'O 28




6. METOAMYECKHUE PEKOMEHJALIMU ITO OPTAHU3AIIUN
CAMOCTOSTEJBHON PABOTHI CTYJEHTOB

Opraﬂnsaunﬂ CaMOCTOSITEIbLHOM paﬁoTbl CTYJACHTOB

o Konuuecmeo
i Ha3zeanue memoi waCos

1 |Cranmaptablie nmporpammsl: I'padudeckuii pegakTop 4

2 [Hacrpoiika pegakTopa Gpopmyn 3

3 |Co3ganue u peakTUpOBAaHUE TAOJIHIT 4

4 [Bxonmso# a3k MathCad 3

5 |Pemienue anrebpandeckux ypaBHEHUH. 4

6 [[locTpoeHue u peaaKTUpoBaHUE rpaduKOB 4

7 |Co3manue 31eKTpoHHBIX Tadymi Excel 4

8 |ba3a maHHBIX Access 4

9 [KoncTpykTOp cnaiiios 4

10 ['padwuueckuii penakrop PhotoShop 4

11 [SnekrponHbI epeBoaunK Promt 3

12 |06pabotka nnpopmarnmu Adobe Acrobat 3
BCEI'O 44

7. WHAUBUIYAJBLHBIE 3AJAHUS

1.IlpoctpaHcTBeHHbIE IPaUKKU U BEKTOPHBIE MOJIS.

2. VIHTeprioysus u anmpoKCUMaIus GyHKIUH.

3. Pemenne oObIKHOBEHHBIX UG PEepeHINATbHBIX YPaBHEHUH.

4. PemeHue ypaBHEHUH B YACTHBIX IPOU3BOHBIX.

5. Pemenue 3aau onTUMH3ALNH.

6. CxanupoBanue n3zo0paxennii Fine Reader. ['maBHoe Menro. Hactpoliku ckanepa.

7. TlakerHas oOpaboTka u300paxeHuil. PenaktupoBanue CKaHUPOBAHHOTO N300PAKEHHUS.
8. Pacno3naBanme Tekcta. CoxpaHeHHe H300paKEHUH U TEKCTA.

9. OOGpabotka unpopmannu Adobe Acrobat. 'maBHOE MeHIO.

10. ITpeoGpazoBanue qokymentoB B pdf ¢hopmar. JlobaBneHne 1 yajieHne CTPaHHMIL

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

Hactpoiiku Windows: Dkpan, KnaBuatypa.

[Tanens 3ama4, 'maBHOE MEHIO.

CranpapTHble IpOrpaMMbl: bIOKHOT.

CranpaptHble nporpammsl: ['padudeckuii pegakTop.

Mento Word. ITaHenn HHCTPYMEHTOB U MX HACTpPOMKa.

Co3znanue u perakTupoBaHue GopMy.

Hacrpoiika penaktopa popmyn. O6bexkt @opmyrna.

[Tanens nnctpymenToB PucoBanue. Co3nanue ¢puryp, BBIOOp THUIIA, I[BETA U TOJLIUHBI TUHUH.
Co3nanue u penaktupoBanue Tabnui. @opMaTHpoBaHue TaOIUI U UX COJIEPHKUMOTO.

LCoNoOAWNE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.
28.
29.
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[pudTe1, ab3a11bl, CTUITN, CITUCKH.

Hywmepanus crpanuil, co3gqanue KOJIOHTUTYIIOB.

Paznenurenu crpaHHul U pas3zienoB. MHOTOKOJOHOUYHBINH HA0Op TEKCTa.
Bxoanoit s3p1x MathCad. IIpocTsie mepeMeHHbIe U TIepeMEeHHBIE C HHACKCOM.
MaremaTHueckue onepaTopsl, Habop popmyi.

BekTops!l 1 MaTpULBL.

CumBosbHBIE BeIYMCIEHUA. PaboTa ¢ 0110KkaMu ¥ IEpEMEHHBIMH.

Pemenue anrebpandeckux ypaBHEHHA.

ITocTpoenue u pepakrupoBanue rpadukoB. /lekapToBble U MOJSPHbIE IpadUKU.
[TpocTpancTBeHHBIE TPAPHUKH U BEKTOPHBIE MOJIS.

WuTepnonsauus u anmpokcumanus GyHKIHUH.

Pemenue 0ObIKHOBEHHBIX U (HEepeHIHATBHBIX YPaBHEHHIMA.

Pemienue ypaBHeHMI B YaCTHBIX TPOU3BO/IHBIX.

Cosznanue snexkTpoHHBIX TabauI Excel. Slueliku, agpecarus, 1uana3oH s4eek.
BBox TekcTa u popmys, pelakTUpOBaHUE U IPOCMOTP JaHHBIX.

KonmpoBanne  comep)kMMOro  siueek, aBTOMaTW3alnus  BBoAa.  BBox

CDOpMaTI/IpOBaHI/IC JaHHBIX.

Cocrasnenue ¢popmyin. [IpoBenenue pacueTos.
O06paboTka pe3yabTaTOB SKCIIEPUMEHTOB.

Beruncnenus B siaeiikax, pabora ¢ [uana3oHaMu JTaHHBIX.
[Toctpoenue auarpamm u rpadukosB.

9.  OBPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»
daxynbTeT PU3NKO-TEXHUUECKUI

Hanpaenenue noocomosxu: 03.04.02 ®u3uxa
Mazucmepckas npoepamma: QDu3uKka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma nodeomosxu: aKademuueckas Mazucmpamypa

Cemecmp 2

NAHHEBIX.

Yuebnas oucyuniuna Ilonv3oe6amenvckue npuxkiaonvie NPOPpammol 014

duzukos

MOAYJBbHAS KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
1. Pacno3naBanue Tekcta. CoxpaHeHue n300pakeHUN U TEKCTa JOBAHHIA.
2. Cozganue Tadaui. Co3ganue MeKTaOIHYHBIX CBS3EH.

3. Crarucruueckas 06paboTKa Pe3y/IbTaToB.

YTBepkIeHO Ha 3aceqaHnu Kaeapoil TeopeTuueckor (PU3UKU ¥ HAHOTEXHOJIOTHH,
MPOTOKOI Ne or“ ” 20 T

3aBeayromuit kadeapoit
IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannoe

3amanue 1 10
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3aganue 2 10
3amanue 3 10
Bcezo 30

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMEHY

1. Hactpoiiku Windows: Dkpan, KiiaBuarypa.

2.ITanens 3ama4, [ m1aBHOE MEHIO.

3.CrangapTHble IpOrpaMMbl: BIOKHOT.

4. CrannmapTHbie mporpaMMel: ['paduueckuii pemaktop.

5.Mento Word. [1anenn WHCTPYMEHTOB U UX HACTPOHKA.

6.Co3nanue u pegaktupoBanue GopMyiL.

7.Hacrpoiika penakropa popmyn. O6bsekT @opmyna.

8.ITanens unctpymenToB PucoBanue. Coznanue guryp, BBIOOp THIA, IBETA U TOIIIUHBI TUHHH.

9. Coznanue u penaktupoBanue Tadmaun. PopMaTupoBaHue TaOIHIl M UX COAEPKUMOTO.

10. IpudTeI, ab3a1bl, CTUIH, CITUCKH.

11. Hymeparus cTpaHul, CO3/1aHi€ KOJIOHTUTYJIOB.

12. PazpenuTenu CTpaHHUI] U pa3aesioB. MHOTOKOJIOHOYHBIN HA0Op TEKCTa.

13. Bxoanoii s3p1k MathCad. [IpocTbie nepeMeHHbIe U IEPEMEHHBIE C HHAEKCOM.

14. MaTtemaTtrueckue ornepaTopsl, HAOOp Gopmy.

15. BekTopsl 1 MaTpHILbI.

16. CumBoIbHBIC BEIYHCICHUS. PaboTa ¢ 0JiokaMu U IepeMeHHBIMHU.

17. Pemenue anreOpanyecKkux ypaBHEHHH.

18. IlocTpoenue u penakTupoBaHue rpapuKoB. JlekapTOBbIe U MOISIPHBIC TPAPUKH.

19. IlpocTpancTBeHHbIE Tpa)UKU U BEKTOPHBIC ITOJIS.

20. MaTepnomnsus u anmpokcuManus (yHKIHHA.

21. Pemenue 0ObIKHOBEHHBIX U (epeHINaTbHBIX YPaBHEHUI.

22. Penienne ypaBHEHMH B YaCTHBIX MPOWU3BOIHBIX.

23. Coznanue >nekTpoHHbIX Tabmui Excel. Slueiiku, agpecanus, 1uana3oH s4eex.

24. Beox TexcTa 1 GopMyII, pelaKTHPOBAaHHUE U IIPOCMOTP JaHHBIX.

25. KonupoBaHue  cOAEp)KMMOro  s4yeeKk, aBTOMaTu3alus  BBOJA. BBOJ  JaHHBIX.
dopmMaTUpPOBAHUE JAHHBIX.

26. Cocrasnenue ¢popmyi. [IpoBenenue pacueTos.

27. O6paboTKa pe3yabTaToOB IKCIIEPUMEHTOB.

28. Briuncnenus B siueiikax, paboTa ¢ Auana3oHaMu JaHHbBIX.

29. TlocTpoeHue quarpamMm u rpaduKoB.

30. CocraBnenue oT4era.

31. BeiBo ¥ 1e4aTh pabOYHX JIMCTOB U THATPAMM.

32. Pemrenune 3a1a4 ONTUMA3AIAM.

33. Craructrueckasi 00paboTKa pe3yIbTaToB.

34. OcuoBHble ToHATUA 0a3 maHHBIX. CTpykTypa 0a3pl maHHBIX. [lons 6a3el maHHBIX. THUIBI
JTAHHBIX.

35. baza nannbix Access. ['1aBHOE MeHIO.

36. Co3nanue tadmur. Co3gaHnue MeXTaOJIUYHbBIX CBA3EH.

37. IlocTpoenue 3ampocoB. YTNOpPAJOYMBAHME 3alucei. 3ampoc ¢ MapaMeTpoM, HTOTOBBIN
3arpoc.

38. ABrodopmsl. Coznanue Gpopm.

39. Power Point. Mento datin, [TpaBka u Buj.

40. Konctpykrop cinaiinoB. Juzaiin cnaiina.

41. Mento ®opmar u Beraska.
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42. Iloka3 ciaiiIoB: HaCTPOMKa BPEMEHH, HACTPOHKa aHMMAIUH, CMEHA CJIaiJIOB.

43. Cozanue Ipe3eHTAIMK Ha 3aJJaHHYI0 TeMY JUIS IPOBEICHUS YPOKa Mo (hU3HKe.

44, I'papuueckuii pemaktop PhotoShop. I'maBHoe wmento. IlaHens HWHCTPYMEHTOB, MaHENb
CBOMCTB.

45. PaboTa ¢ rpaduKoii: TUHUU, KPUBBIEC, MHOTOYTOJIbHUKH, JJUTUTICHI.

46. PenakTupoBaHue n300pakeHuil. SIpKoCTb, KOHTPACTHOCTh, YPOBHH, IIBET.

47. Habop u popmaTupoBanue Tekcta. @opmMatsl rpaduuecKuX U300paskeHH.

48. Pabota ¢ uudposoii potorpadueii.

49. DnekTpoHHBIM TepeBomaunk Promt. I'maBHoe wmeHwo. PaGora ¢ dainamu: 3arpyska,
COXpaHEHHE B Pa3HbIX opmarax, HepeBo/I.

50. IMonkrovueHue TOMONHUTENBHBIX cioBapeid. Co3/iaHue CIIOBApHOM CTaThH.

51. CkanupoBanue n3obpaxenuii Fine Reader. 'maBnoe mento. HacTtpoiiku ckanepa.

52. IlaketHast o6paboTka n3o0paxkeHui. PeakTupoBanne CKaHMPOBAHHOTO N300paKCHHUS.

53. Pacno3znaBanue tekcra. CoxpaHeHne H300paKeHUH 1 TEKCTa.

54. O6pabotka nnpopmanuu Adobe Acrobat. ['maBHOE MeHIO.

55. IIpeodpaszoBanue mokymenToB B Pdf hopmat. [lob6aBieHre u yaaaeHHe CTPAHHIL.

56. UsBneuenue nudopmaruu u3 pdf daiiaos.

TrOY BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»
OU3NKO-TEXHUYECKUH PaKyIbTeT

Hanpaenenue noocomosxu: 03.04.02 @u3uka

Maeucmepckas npoepamma: ¢u3zuka KOHOEHCUPOBAHHO20 COCMOAHUA

IIpoepamma noocomosxu: akademuueckas mazucmpamypa

Cemecmp 2

Yuebnas oucyuniuna Ilonv3o06amensvckue nPuUKIAOHbLIE NPOZPAMMBL 015 (PUSUKOB
BUJIET Nel

1. OcHoBHBIE 0OCOOEHHOCTH 3TANIOB HAYYHOI'O UCCIIEOBAHUS.
2. Harnsnnoe mpencrasieHue AaHHBIX. ['padudeckoe mpeacTaBieHUe pacpeesieHus 4acToT.
3. O6pabotka napopmanuu Adobe Acrobat. ['TaBHOE MeHIO.

YTBepkJieHO Ha 3acefaHuu Kadeapoil TeopeTuueckord (U3MKH U HAHOTEXHOJIOTUH, TMPOTOKOT Ne
or“ ” 20 T

3aB. xadeapoit

DK3aMeHaTop

Kpumepuu oueHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6ann0B

11. KPUTEPUU OHIEHNBAHUSA

ITo kypcy «llomp3oBaTenbCKue NPHUKIATHBIE MPOTPaMMBI Uil (DU3UKOB» MPEAINOIaraercs
IIPOBEICHUE IPOMEKYTOYHOM aTTeCTallud B BHJE MOJIYJIBHOIO KOHTPOJS, BBIIOJIHEHHE
UH/IMBUIYaJIbHONW PabOTHI U 3K3aMeHa. DK3aMEeH CIAIOT CTYACHTHI C IeJIbI0 MOBBIIIEHUS pEHTHHTA.
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Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzy4eHus OUCUUNIUHDL

Oprasnu3anuoHHO CPC Bcero
yueonas pabora NupuBuayanbuas | MoayabHbIH KOHTPOJIb
CTy/leHTa paGora
max 10 6amioB max 10 6amioB max 30 100
0aoB
IlIkana coomeemcmeus 641108 HAYUOHATLHOU WIKAJIE
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJie mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO TIOBTOPHOM CAA4YM
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CJIa4¥ P YCIIOBUU
00s13aTeIpHOTO HAbOpa JOMOTHUTEIIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O MTPOLHECCA

[IpakTnueckue 3aHsATUS 10 Yy4yeOHoM aucuumiuuHe «llonb3oBaTenbckue MNPUKIIAJAHBIE
nporpaMMbl Ui ¢pusukoB» mnpoBoaarcs B KommbrorepHom kitacce Ne304. OOGopynosan
KOMIUIEKTOM Yy4eOHOW MeOenu Ha 28 T1OCaJoYHBIX MECT, KOMIUIEKTOM pabdoyero mecrta
npenoaasarels, MeNOBOM JOcKoH, 10 KOMIBIOTEPOB ¢ JIMUEH3UOHHBIM IPOTrPAMMHBIM
obOecnieueHueM, pgoctynoM Kk ceru Wurepuer,] cereBoii kommyratop, | wi-fi poyrep, 1
MYJIbTUMEANMHBIN IPOEKTOP, 1 IKpaH NEPEHOCHOM.

CamocrosiTenbHast paboTa CTyA€HTOB IPOXOIUT B YUTAJIbHOM 3ai1e Ne 4 nepuoanueckoi
JUTEpATyphl, YKOMIUIEKTOBaH yueOHOM Mebenbio Ha 31 mocaiouHoe MecTo, OCHAIIEH
KOMITBIOTEPOM B KOMIUTEKTE (1 1IT.), pacmofioxkeH 1o aapecy T. JloHenk, yia. YHuBepcuterckasi, 24,
kab. 19.

WnauBuayanbHbple W TPYIINOBBIE  KOHCYJAbTAallMM  CTYAEHTaM  JUIsl  MPOBEACHUS
CaMOCTOSITENIbHOW paboThl MPEIOCTaBIAIOTCA B KaOMHeTe Kadeapbl TeopeTH4ecKol (UMK U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 1ocaJoyHbIX MECT,
OCHAIIIEHHOM KOMIIBIOTEpPOM B KOMILIeKkTe (1 IUT.), MPUHTEPOM, CKaHEPOM, PACHOJIOKEHHOM IO
anpecy r. loneuk, np. Tearpanbnsiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koxa-Bo Hanuuyue
IK3EMILIAAPOB | JJICKTPOHHOMH
B OubJmoTeke BEpPCHHU B

JouHY IBC

n/n HaunmenoBanue

Ocnosnas 1umepamypa

1. ‘ IToiimanoB ~ B.JI.  CoBpeMeHHblE  KOMIIBIOTEPHBIE ‘ ‘ i
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TEXHOJIOTUH [DnexTponnblii  pecypc]:  yueOHO-
Meroauueckoe mocobme / B.J[.IloiimanoB — JloHeuk :
JlouHY, 2019. — Dnexrponusie nanubie (1 daiir)

2. Konomiea WM. A. HWuadbopmarmoHHBIE TEXHOJIOTHH:
yuebHoe mocobue / M. A. Konomnesa, O. A. Xoxosa, A.
B. [lenucos. - 2-e uza. — Mocksa: IIpocnekr, 2014. — 327
C.

3. CoBpeMeHHbIe TexHOoruu: (yueOHoe mocodwue) / 10. B.
Makoron, F0. A. T'ox6epr, A. M. IlapmmkoB u ap.;
Honeukuid Han. yH-T. - U3a. 3-e. — Honeuk: JonHY,
2008. — 280 c.

4, Pymstnues B. B. Cucrembl TEXHOJOTHNA: OMNOPHBII
KoHcreKT Jekuuid / B. B. Pymsnues; JloHen. uH-T TOp.
x03-Ba; Jlonmen. Ham. yH-T; l'oc. akaa. KWIUIIHO- 1
KOMMYyHabHOro x03-Ba. — [loneuk: HUI'X T['AXKX,
2007. - 101 c.

ﬂonwmumeﬂbuaﬂ Jaumepamypa

5. I'apmiioB M. B. Hnadopmarnka u wuHGOPMAIMOHHBIC
TexHomorun: yueObnuk / M. B. TapuioB. — M.: 9
I"apnapuxu, 2006. — 655 c.

6. HNudopmaruka u nHDOPMAIMOHHBIE TEXHOJIOTHU: YUel.
moco6. / W. T'. Jlecumuas, W. B. Muccunr, 0. .
Pomanoga, B. 1. IllecrakoB. — M.: DKCMO, 2005. — 544
c.
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1. Xoxnmoa H. M. HadopManuoHHBIE TEXHOJIOTHH:
Koncnekr nexknuii / H. M. XoxnoBa. — M.: [Ipuop-usnar, 1
2004. - 191 c.

8. JlaGoparopHblii  mpakTUKyM 10 UH(pOpPMAaTUKE U
KOMITBIOTEPHBIM TeXHoslorusiM: Y4eO. mocobue / B. B.
bpartkeBnu, 1. A. 3onorapesa, B. E. Knumuiok u ap.; 2
ITon pen. A. WU. Ilymkaps; Xappk. roc. 5KkoH. yH-T. -
XapskoB: THXOK, 2004. — 468 c.

9. Cucremsl TexHonoruii: Yue6. mocodue s By3oB / I1. J1.
Hynko, B. C. Ilonomapenko, A. M. Tumonus u ap.; Ilox.
pen. IT. 1. Aynxo. - 2-e u3n. — X.: bypyn Kuura, 2003. —
336 c.

14, UHO®OPMALMNOHHBIE PECYPCBI
http:/Aww.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 HAYMHAOIINX
http://detc.ls.urfu.ru/assets/amath0011/mpl.htm snekTpoHHbIH Kypc o maple
http://physics.herzen.spb.ru/library/03/02/mapletut/pagel.html snekTpoHHbIit Kypc Mo maple

15. IMPOT'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparusnas nurensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (suen3ust nmporpammer DreamSpark 1uist BeicInX ydeOHBIX 3aBeICHHI );



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
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4. Jlunen3uu GPL, Apache, BSD mis cBob6ogHoro mporpammuoro obecrnieuenust: FreeLab, Scilab,
Free Pascal, Aatuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsAIMU (Oe3 n3mMenenuil) Ha 20 TOJI.

13 2

ITporoxosn Ne oT 20 1.

3aBenyromnuii kKageapoit

PabGowas mnporpaMMa paccMOTpeHa M TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETHYCCKOM (PU3UKK M HAHOTEXHOJIOTHH ¢ m3MeHeHusIMU (0e3 n3MeHenuii) Ha 20 TO/I.

[Ipotokon Ne or“ 7 20 T

3aBenyromnuii kageapoit




