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1. Heab u 3agaum u3y4eHHUsl U CHUIITTHHbBI

[lenp m3y4YeHHsS AWCHUILIMHBI - O3HAKOMHUTH CTYJEHTOB C OCHOBAMH COBPEMEHHBIX CHCTEM
KOMIIBIOTEPHON MaTeMaTHKHU, TEHACHIUAMU UX Pa3BUTHUSA, OOYUUTh CTYACHTOB NMPUHIMIIAM pabOThI C
HOBEHWIIMMHU MPOTPAMMHBIMU CHUCTEMaMH CHUMBOJIBHOW MAaTEeMaTHUK{ WU KOMITBIOTEPHOU anreOpsl
MathCAD, Scilab, Maxima, mpoBeJIcHHIO aHaAKM3a MOJIYYEHHBIX M PE3YJIbTaTOB M IPUMCHEHHUIO
CUCTEM KOMITBIOTEPHOW MaTeMAaTHKH B IPO(HECCUOHATBLHON e TCIILHOCTH.

3anauu JUCIUIUINHBIL:

- YCBOUTH OCHOBHBIC BO3MOXXHOCTH TAKETOB, MX TEXHUYECKUE XAPAKTEPUCTUKH, MPUMEPHI
UCIOJIb30BaHUS B PA3IMYHBIX 00JIACTAX MAaTEMaTUKH;

- U3YYHUTh MOJIb30BATENILCKUI HHTEp(dErc paboThI C CUCTEMaMU;

- U3YYUTb OCHOBHbIE ()YHKI[MOHATIbHBIE BO3MOKHOCTH 3TUX CHUCTEM;

- IOJIYYUTh HEOOXOIUMBIIA MPAKTUICCKUI ONBIT PA0OTHI C CHCTEMaMHU.

2. Mecto aucunmineebl B ctpykrype OIIOIT BO

Hucnummuaa b1.B.18 «CuctemMbl KOMIBIOTEPHOM MAaTEMAaTHKW» OTHOCUTCS K BapHaTHBHOU
94acTu y4eOHOro IUIaHa.

JucnunnuHa u3ydaeTcs Ha 5 Kypce, B 9 cemectpe.

Jiss m3ydeHust MUCHUIUIMHBI TpeOyeTcs: 3HaHWE OCHOBHBIX BBIYMCIHMTEIBHBIX AITOPHUTMOB,
MaTeMaTHUYeCKUN aHAIN3, KOMITbIOTepHas anredpa

Nzyuennto aucuumummasl b1.B.18 «CucTeMbl KOMIBIOTEPHOW MaTeMaTHUKW» TPEANIECTBYET
OCBOCHHE TUCIMIUIMH (ITPAKTHUK):

b1.B.3 Teopernueckue ocHoBbl uMHpopmaruku; b1.B.4 Maremarnueckuii anamu3; b1.B.15
Nudopmanmonnsie cuctemsl; b1.B.8 Komnbrorepubie cetu; b1.B.10 KomnbsroTepHoe MoennpoBaHue.

OcBoenne muctmmmabl  b1.B.18 «Cuctembl KOMITBIOTEPHOW MaTeMaTHKW»  SBISETCS
HEOOXO0JMMOM OCHOBOH JJIs1 TOCEAYIONIEr0 U3yUeHUs AUCHUIUIHH (TPAKTHK):

b1.B.2 Mertonuka o0y4deHust nHQOpMATHKE.

Ob6unacTp npodeccuoHANbHOMN NeSTEIBHOCTH, HAa KOTOPYIO OPUEHTUPYET AucuUITuHA «CUCTEMBI
KOMIIBIOTEPHON MaTeMAaTUKW», BKIIOYAET: 00pa3oBaHue, COUUAIbHYIO chepy, KyJIbTypy.

OcBoeHue AMCHUIUIMHBI TOTOBUT K paboTe cO CIEAYIOUIMMH O00bEKTaMHu MpodhecCHOHAIbHON
NeSITENIbHOCTH :

- 00y4eHue;

- BOCIIUTaHMUE;

- pa3BUTHE;

- IPOCBELICHHUE;

- 00pa3oBaTeNbHbIE CUCTEMBI.

B mpouecce u3ydeHMs AMCUMIUIMHBI CTYAEHT TOTOBUTCA K BHAAM NPOQECcCHOHATbHON
JeSITeIbHOCTH U pEIIeHHI0 MPOo(ecCHOHANBHBIX 3ajad, npeaycMoTpeHHbix @I'OC BO u yyeOHBIM
IUTAHOM:

nearornyeckas 1eaTeabHOCThb

- W3y4YyeHUE BO3MOXKHOCTEH, NOTPEOHOCTEH, MOCTHXKEHU oOyvaroumxcs B 00JacTH
o0pa3oBaHus;

- o0yueHne u BocnuTaHue B cdepe o0pa3oBaHHs B COOTBETCTBHH C TpeOOBAHUSIMH
00pa3oBaTeNbHBIX CTAaH/IAPTOB;

- UCTIOJIb30BaHUE TEXHOJIOTHI, COOTBETCTBYIOLIUX BO3PACTHBIM OCOOEHHOCTSIM 00YYaIOLINXCS U
OTpaXKaIOIMUX CHENU(UKY MpeIMETHBIX 00J1acTel;

- OpraHu3aiys B3auMOJCHCTBUS C OOLIECTBEHHBIMH U 00pa30BAaTENbHBIMHU OpraHU3alMSIMU,
JNETCKUMU KOJUIEKTUBAMHU U POJAUTEISIMH (3aKOHHBIMU MTPEICTABUTENSIMH ), y4aCTHE B CAMOYTIPABICHUU
U YIPaBJICHUHU IIKOJbHBIM KOJIJIEKTHBOM JIJIsl peIlieH s 3a/1a4 PO EeCCUOHATIBLHOMN 1A TeIbHOCTH;

- ¢opMupoBaHUE 00pPa30BATEIHLHOW Cpenbl JJIA oO0ecredeHus KadecTBa oOpa3oOBaHMs, B TOM
qucie ¢ MPUMEHEHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- obecrieyeHUE OXpaHbl >KU3HU M 370pPOBbsl OOy4aroOHIMXCs BO BpeMsl 00pa3oBaTeIbHOrO
nporecca.
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3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS JUCUMUIIJIMHBI

[Tporiecc m3ydeHHs AUCUUIUIMHBI HAMpaBlieH Ha (OpMHUpPOBAHUE KOMIETCHIMHA W TPYIOBBIX
bynkumii (mpodeccrnonanbHblii cranaapT [lemaror (memarornyeckast AesTEILHOCTh B JOIIKOJIBLHOM,
HAYaJLHOM OOIIEM, OCHOBHOM OOIIeM, cpeaHeM o0meM oOpa3oBaHUM) (BOCIHTATEh, YYHTEIh),
YTBEPKJICH NMPpHUKa3oM MuHUCTEpPCTBA TpyJaa U conranbHoi 3amuThl Ne544n ot 18.10.2013).

BrITyCKHUK JODKEH o0nagaTh ciaeayrommmu npodeccruonanbHbiMu kommereHiusmu (I1K) B
COOTBETCTBHUU C BUJIaMU JICATEIbHOCTH:

I1K-1. roTOBHOCTH peajiu30BbIBATH 00pa30BaTeIbHbIe MPOrPAMMBI N0 Y4eOHBIM MPeIMeTaM B
COOTBETCTBHH C TPeOOBAHNSIMH 00Pa30BaTEJbHBIX CTAHIAPTOB

nearoruyeckas 1esiTeJibHOCTh

[1K-1 roTOBHOCTb peain30BbIBATh |3HATH:

00pa3oBaTeNbHbIC MPOTPAMMEI 110 |- 3HATH MOJIH30BATENILCKHI HHTEP]Eic U yMeTh paboTaTth ¢
YIeOHBIM IpEeIMETaM B CHCTEMaMH,

COOTBETCTBHUH C TPEOOBAaHUSIMU YMETh:

00pa3oBaTEIbHBIX CTAHIAPTOB - YMETh 3aIIUChIBaTh, (HOPMYIUPOBATH U PEIIATh
MaTemaTHuyecKue 3a7auM B cucremax Scilab, MathCAD,
Maxima u Jip. COPOBOXKIasi MOJTyUYCHHbBIE PEIICHUS
rpadUuecKO HILTFOCTpAIUeH;

BJIAJICTh:

- IPE/ICTABICHUSMH O HOBEHUIITUX MMPOTPAMMHBIX CUCTEMAaX
CUMBOJIBHON MaTeMaTUKU WM KOMITBIOTEpHOM anreOpsl: Scilab,
MathCAD, Maxima u ap.

4. O0beM TUCHUIUIMHBI U BU/IbI Y4eOHOH padoThI

Bcero | JeBsarsrit
Bun yueOHOM paboThI 4acoB ceMecTp
KontakTHas paGorta (Bcero) 24 24
JlaGopaTopHbIie 24 24
CamocTosiTejibHasi pa6oTa (Bcero) 48 48
Buibl NPOMEKYTOYHOMH aTTeCTAIMI
3auer +
O011as1 TPYA0EMKOCTh YaChl 72 72
0011251 TPYA0EMKOCTh 3a4eTHbIE eTHHUIIbI 2 2

5. Conepkanue THCHUATINHBI

5.1. Conep:xanue MoayJied TUCHUTIINHBI

Moay.asb 1. Bo3M0:XKHOCTH CHCTEM CMMBOJIbHOM MATEMATHKH:

CpenctBa 0O0IIEHHS C CHCTEMaMU KOMITbIOTEpHOM MareMaTuku. CUMBOJIBHBIE M YHCIIOBBIE
BBIUHCIICHHS. AHAIUTHYECKOE M YMCICHHOE PEIIEHUE CUCTEM YpaBHEHMU. PelieHue HepaBeHCTB.
Boruncnenue npenenoB ¢ynkuuil. HaxoxneHue ompeeieHHbIX W HEONpeAeNeHHbIX WHTETrPasioB.
[TpuHuMnBl pacueTa NpOM3BOAHBIX. Busyanusanus pemenuili mareMatudyeckux 3aznad. Iloctpoenue
IBYMEpPHBIX M TpeXMepHbIX rpadukoB. JlomonHUTeIbHBIE BO3MOKHOCTH CHUCTEM CHMBOJIBHOMN
MaTeMaTUKU. Bu3yanuszanus BBIUMCIEHMH B CHCTEMax CHMBOJIbHOW MaremaTuku Co3gaHue u
aHumanus rpagukon B cucreMe MathCad.

Mopnyas 2. Peanu3zanusi BBIYUCJIUTEIbHBIX H rpaguyeckux aaropurtmos B CKM:

OOm1ast cxema uccieoBaHusl | noctpoeHue rpaduxos. [TocTpoeHus: B pa3muuHbIX CUCTEMAaX
KOOpJIUHAT. AHAIUTUYECKOE U YUCIIEHHOE pEIIeHHE CHCTEM OOBIKHOBEHHBIX U depeHIanIbHbIX
ypaBHeHU. Busyanuszanus pemeHuid MareMaTHUecKMX 3agad. IlocTpoeHne OBYMEpHBIX U
TpexMepHbIX rpaduxoB. AHuManus. ['papuku aBymepHsix pyHkuuii. I[Toctpoenne 3D rpadukos,
BU3yaJIn3alusl O0bEMOB. YIpaBieHHE IIBETOM U CBeTOBbIMH 3d¢extamu. [IporpammupoBanue
rpaduueckux npuioxkeHuit CUMBOJIbHBIE BBIYHCIIEHUS B 00JIAYHBIX PECYPCaxX CUCTEM KOMIIBIOTEPHON
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MareMaTHKd. PaboTa B rpaduyeckux OHIANH penakTopax. AJTOPUTMBI TOCTPOCHHS rpaduKoB u
MOBEPXHOCTEH. 3aMedaTeNbHbIC KPHUBBIC. AHAIMTUYECKOE DPEIICHHE ypPaBHEHHH W HMX CHCTEM B
NaKeTax CHMBOJBHOW MareMaTHKd PelieHne 3ajad LENOYHCICHHOW apu(pMETHKH B IakKeTax
CHMBOJIbHOI MaTeMaTHKH. Pemenne 3anad auddepeHnnanbHOro CUUCIeHUs B TTAKeTaX CHMBOJIBHOM
MmaremaTuku. [loctpoeHue U ucciienoBanue rpad)oB B CHEHUATIBHBIX [IPOrpaMMHBIX cpencrBax 3D
noctpoenust B Mathcad 3D noctpoenus B Scilab

5.2. Conep:xxanue nucuuminubi: Jlaboparopusie (24 4.)
Monayab 1. Bo3M0OKHOCTH ccTeM CUMBOJIbHON MaTeMaTuku (12 4.)

Tema 1. [Tonp3oBaTenbckuit uHTEphHEC CUCTEM KOMITBIOTEPHOI MaTeMaTHKU. OCHOBBI pabOTHI
¢ cuctemamu (2 4.)

I'maBHOE MeHI0. DYHKIIMOHAI CUCTEM C AHAJTUTUYECKUMHU BhIYMCIEHUSAMU. CTPYyKTypa CUCTEM
KOMIIBIOTEPHON MaTeMaTuKH. [1akeThl pacimpeHuii.

Tewma 2. Ananutndeckue pacuetsl B MathCAD (2 4.)

MarpuuHble BbIUMCICHMS. YNPOLIEHHE BBIpaXXEHUH M anreOpanyeckue HpeoOpa3oBaHus.
AHQJIUTUYECKOE U YHUCIICHHOE PEIICHUE YPABHEHHUM.

AHamuTHYECKOE M YHCICHHOE pelleHUEe CHCTEeM YpaBHEHUH. PelieHue HepaBeHCTB.
Brraucnenue npenenoB ¢yaknuii. HaxoxxaeHne onpeneneHHbIX M HEONPEACICHHBIX WHTETPAJIoB.
[TpuHIMIBI pacyeTa MPOU3BOAHBIX .

Tema 3. Ananutndeckue pacuersl B Scilab (2 4.)

Yucnennsle pacyersl. PaboTa ¢ GopMyIbHBIM U TEKCTOBBIM PEJAKTOPOM. YHUCIEHHOE PELICHUE
CUCTEM ypaBHEHUH. Peanu3anys 3a1a4 MaTeMaTH4eCKOro aHaIn3a.

Tema 4. AHanuTuyeckue pacdyersl B Maxima (2 4.)

Peanuszanus 3a1au MaTeMaTUYECKOTO aHaIN3a. AHAIMTUYECKOE U YUCIIEHHOE PEIIEHNE CUCTEM
OOBIKHOBEHHBIX UG depeHNaTbHbIX YpaBHEHUH. Busyanu3zanus pereHnii MaTeMaTHUeCKuX 3a/1ad.
[TocTpoeHue IByMEpPHBIX U TPEXMEPHBIX I'paUKOB.

Tewma 5. 3amura pedepartos (2 4.)

[IpoBenenne MaTeMaTHYECKUX BBIYUCICHHH B 00mauHbIX cepBucax. O030p BO3MOXKHOCTEH
MOOMJIBHBIX YCTPOMCTB il oOpa3oBaHMs. AHanuTHUeckue Bo3MokHocth MS Word 2010
JlonoyIHUTEbHBIE BO3MOKHOCTH CHUCTEM CHUMBOJIBHOM MaTeMaTWkH. Busyanuszaius BbIYKMCICHUH B
cucremMax CUMBOJbHOW MaTematuku. CozgaHue W aHumanus rpaduxoB B cucreme MathCad
HNunamuueckass reomerpus. KommbrorepHsie mnporpammel mno reomerpun (GeoGebra, KSEG
OTKpbITas reOMETpHs, )KHUBasi reoMeTpus U jp.) Bosmoxxnoctn cucreMbl AHaIUTUK-C JUTsl pelieHust
MaTeMaTHYeCKUX 3ajad. 3aJauyd MaTpUYHOM anreOppl B IaKkeTaX CHMBOJBHOM MaTeMaTUKH.
ITpumepsl

Tema 6. KontponpHas arrecranus (2 4.)

KonrtponbHas pabota TekcTsl 3a1au

3amaga 1. Haiitu npousBogHble 1-ro, 2-ro W 5-rO0 HOPSAAKOB 7S 33JAaHHBIX (DYHKLHUH.
IToctpouts rpaduxu GyHKIUM U €e MPOU3BOJHON MEPBOro MOpsiika Ha oJHOM yepTexe. ChaenaTh
MOANUCHU TpaMKOB, HAHECTU CETKY U HyMepalHuIo.

3anaua 2. Haiiti Hynu QyHKIuM (BapuaHT U3 3afaHus 1) U OpOMJUTIOCTPUPOBATEH Tpa(uKOM.
Hcnons3o0Bath anropuTMmel root, solve.

3anaua 3. [loctpouts rpaduk GyHKINH, 3aJaHHON TapaMeTPUUYECKH.

3agava 4. [locTpouTh KpUBYIO, 3aJJaHHYIO B MOJISIPHON CHUCTEME KOOPJIUHAT, HAHECTH CETKY.
I'paduk npeacTaBUTH B IBYX BapHaHTaX, U3MEHUB BUJI JINHUH.

3anava 5. BeInmonHUTH 110 BapuaHTaM HccienoBaHne QyHKIUHN Mo ykazaHHOU cxeme. OyHKIIUU
B35Th U3 3a7aun |

3amaga 6. [loctpouth rpaduku (QYHKIMHA, 3alaHHBIX pa3IHMYHBIMH crioco0amu (Tpaduk
(GyHKIMK OJHON MEepEeMEHHOM, KPUBYIO il (DYHKIIMH, 3alaHHON MapaMeTpUUYECKH; MOBEPXHOCTh U
JIUHUM YPOBHS JUIsl PYHKUINU ABYX IEPEMEHHBIX ).
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3amaua 7. Ilonp3ysce anmroputMamu 3D rpaduku, MOCTPOUTH MEPECEUCHHs] MOBEPXHOCTEH
fl(x,y) u f2(x,y). Marpuis! nosepxnocreit M1x y u M2xy 3agarh, npeBapuTeIbHO CO3/]aB MacCUB
MHJIEKCOB | 1 j (KOJIMYeCTBO AIIEMEHTOB BHIOPATh CAMOCTOSATEIBHO).

Monayasb 2. Peanu3zanmsi BBIYHCIUTEIbHBIX U rpadpuyeckux aaroputmo B CKM (12 4.)

Tema 7. UccnenoBanue GyHKIUI OJHON U HECKOIBKHUX MEPEMEHHBIX (2 4.)

OObmas cxema ucciaenoBanus U nocrpoeHue rpadukos. [locTpoeHus B pa3nuyHbIX CUCTEMaX
KOOp/JUHAT.

Tema 8. Pemenne 3aga4 MaTeMaTHYECKOTO aHAM3a M Bu3yanuzanus pemenuii B MathCAD (2
q.)

AHalMUTUYECKOE W YHUCJICHHOE pEeIIeHWE CHUCTEeM OOBIKHOBEHHBIX U depeHnanibHbIX
ypaBHeHUH. Busyanuszauus pemieHuid mareMarudyeckux 3amgad. [loctpoeHune JAByMEpHBIX U
TpeXMEpHBIX rpaQuKOB. AHUMAIIHSL.

Tewma 9. ITocTpoenue reomerpudecknx oopa3on B Scilab (2 4.)

I'paduxu nBymepHbix ¢ynkumid. Iloctpoenne 3D rpadukoB, Bu3yanu3anus OOBEMOB.
VYnpaBieHue BETOM U CBETOBBIMU 3P dexTamu. [IporpaMmmupoBanme rpaduuecKux MpHI0KEHUN

Tema 10. Busyanuzamus pemeHnii MaTeMaTH4ecKux 3a1a4 (2 4.)

CuMBOJTbHBIC BEIYMCIICHUS B 00JIAYHBIX PECypcax CHCTEM KOMITBIOTEPHON MaTeMaTHKu. PaboTa
B TpaduyecKuxX OHJAWH peaakTopax. AJTOpUTMBI MOCTPOCHUS TpadUKOB M MOBEPXHOCTEH.
3ameuaTesbHbIE KPUBBIE.

Tewma 11. 3amuTa pedeparos (2 4.)

AHanuTUYECKOE pEUICHHE YpPaBHEHHM M MX CHUCTEM B IAKETaX CHUMBOJBHOM MaTeMaTUKU
Pemenue 3a7au 1en04ucieHHON apuMETUKH B MaKeTax CUMBOJILHOM MaTeMaTuku. Pemienue 3agau
Qg QepeHIaTbHOTO CUUCICHUS B TTAKeTaX CHMBOJIBHOM MareMaTHKH. PemieHue 3amad JTMHEHHON
anreOpsl B cucreme Maple Mcropus cucreM CUMBOJIBHOM MareMaTtuku B Poccum Peanm3zanus
rpaduKy Ha TUIOCKOCTH M B TIPOCTPAaHCTBE B cucreMax Maple n Maxima Pemienue 3agay nuHeiHON
anredpsl B cucteme Maple brnounoe nporpammupoBanue B Scilab Cucrema Axiom U €€ BO3MOXXHOCTH
JUI. CUMBOJIBHBIX BBIYMCIIEHUN AJITOPUTMBI pelIeHUsl 3agad crepeomeTpuu B cucreme GAP
IToctpoenue u uccnenoBanue rpados B creUaIbHBIX MPOrpaMMHBIX cpeacTBax 3D mocTpoeHus B
Mathcad 3D moctpoenus B Scilab

Tema 12. KontponbHas atrectanus (2 4.)

TectupoBanue 1. B coctaB yHUBEpCAIBHBIX CUCTEM KOMIIBIOTEPHON MATEMATUKU BXOJAT: SIPO
uHTepdeiic cnpaBku OMOIMOTEKH HakeThl pacumpeHus 2. ConocTaBbTe TEPMUHBI M MX 3HAaYEHHUE.
SJIpO - MHOXECTBO BCTPOCHHBIX (DYHKUIMH W TpoOLEAyp, MPEACTAaBICHHBIX B MAIIMHHBIX KOAAX U
o0ecreyrBaroIUX JOCTATOYHO MPEJCTABUTENbHBIH HA0OP BCTPOCHHBIX OBICTPBIX KOMaH, (PyHKIIUii
U ONepaToOpOB CHCTEMbI MHTEep(delc - AaeT Moib30BaTEN0 BO3MOXKHOCTh OoOpaliarbcs K siIpy €O
CBOMMH 3aIIpOCaMHM M NOIy4aTh pe3yJIbTaT pelleHus Ha SKpaHe Juciiest OMOINOTeKH - Habop pelKkux
npoueayp 1 GyHKIUM, K KOTOPBIM 0OpalaeTcs nojab30BaTellb, €CIIH B SApe HE OOHapyKeHa HyKHas
nporueaypa uin QyHKIUS TaKeThl PACIIUPEHUS - MOTYT MPEJICTaBISITHCS B BUAE ANEKTPOHHBIX KHUT,
MOCBSIIIIEHHBIX TEM WWJIM HHBIM HallpaBICHUAM MpUMEHEeHHUs MaremMaTuku 3. IlepBoHauanbHO
pas3pabaTrbIBajlach KaK CpeICTBO JOCTyMNa K OMOIMOTEKaM MporpamMm, KOTOpble ObUIH IIpeHa3HAYSHbI
JUI MaTpU4HBIX BerumMciacHuid. O Kakoil cucteme maer peun? Mathematica MatlLab Mathcad 4.
OTnu4UTENBHON 4epTOil OT OOJBIIMHCTBA APYTHX COBPEMEHHBIX CUCTEM SIBJISIETCS €€ IIOCTPOEHUE I10
npuHIMY "4TO BBl BUAMTE, TO U nomyuute". O kakoi cucreme uaet peus? Mathematica MatLab
Mathcad 5. Jlns co3maHus aHMManMM HEOOXOAMMO BBHINOJHHUTH CIEAYIONIME ICUCTBHS: 3anaTh
MUHUMAaJbHOE U MakcUMalibHOe 3HaueHus napamerpa FRAME . 3akiounTth mocTpoeHHbI rpaguk B
MapKUPOBOYHBIN MPSMOYTOJIbHUK .

Bri6pats koMaHy Animate u3 MeHI0 View. BrIMoIHUTS 1Ien4oK Ha KHOMKe Animate. 3a1aTh
B I10JIe At KOJINYECTBO BOCIIPOM3BOAUMBIX KaJpOB B CEKYHIY.

6. IlepeuyeHb Y4eOHO-METOAUYECKOIr0 oOOecleYeHUs /ISl CAMOCTOSITEJILHOW PadoThl
o0yuyaumuxcsi Mo JUCHUILINHE (MOIYJIIO)
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6.1 Boripochl 1 3aJaHUA IS CAMOCTOSITE/IbHOM PadoThI
JeBsatbiii cemectp (76 4.)
Monayas 1. Bo3MOKHOCTH ccTeM CHMBOJIbHOM MaTeMaTuKH (36 4.)
Bun CPC: *BeinonHenne MHAUBHUYIbHBIX 33JaHUI
[IpoBenenne MaTeMaTHYeCKUX BHIYMCICHUI B O0JIAYHBIX CepBUCAX
O0630p BO3MOKHOCTE MOOUIIBHBIX YCTPOIMCTB /1l 00pa3oBaHHUS
CoBpemeHHOe 00111ecTBO U smart TEXHOJIOTUU
CoBpeMeHHBIE TEXHOJIOTHH B 00pa30BaHUU: MOOMIIBHBIE 3JICKTPOHHbIE 00yYaroIIne CUCTEMbI —
AHAJIOTH CUCTEM KOMITBIOTEPHOU MATEMATHKHU
CoBpemenHbIe rpaduiyeckue MOOMIbHBIE CUCTEMBI CUCTEMBI
Ananuruyeckue Bo3Moxknoctu MS Word 2010
JloTnosIHUTENbHBIE BO3MOKHOCTH CUCTEM CHUMBOJIBHONW MaTEMAaTUKHU
Buzyanuzanus BBIYUCIEHUN B CUCTEMAaX CUMBOJIBHOM MaTeMaTUKU
Cosznanue u anumarus rpadukoB B cucteme MathCad
Junamuueckas reomerpusi. Kommbrorepasie nporpammbl o reomerpuu (GeoGebra, KSEG
OTKpbITasi TeOMETpUs, )KUBasi TEOMETPUS U JP.)
Bun CPC: *PaboTa ¢ 25IeKTpOHHBIMU pecypcaMu U HHPOPMAITHOHHBIMH CHCTEMaMU
KomnbrotepHas marematuka ¢ Maxima:
http://www.intuit.ru/studies/courses/3484/726/info
Mopnyasb 2. Peanu3zanus BbIYUCJAMTEIbHBIX U rpaguyeckux aaroputmos B CKM (40 u.)
Bux CPC: *BeinonHenne HHAMBUY ATBHBIX 3aJaHUN
OcoOennoctu ucnonszoBanust OC JIuHykc B 00pazoBaHUU
KoMmnbroTepHoe reoMeTpuueckoe MOAECIUPOBAHUE — 33]1a4l U IPOrPaMMBbl
BosmoxHoctu cucrembl AHanmuTuK-C 1Sl pelieHns MaTeMaTUYeCKUX 3a1a4
3amaun MaTpUYHOM anreOphl B akeTax CUMBOJIBHON MaTeMaTuku. [Ipumepsr
MonenupoBanue (paxTaioB B cpeae Maxima
0O0630p nakeToB pacmMpeHuii cucreMsl Maxima
Hcnonp30Banne BOZMOKHOCTEH HHTEPAKTUBHOW JTOCKH JUTsl (HOPMUPOBAHHS T€OMETPHUECKUX
MpeiCTaBICHUH (IPUMEpPHI)
Hcnonp3oBanre cBOOOAHOTO MPOrpaMMHOT0 0OecTieueH s MpU N3y4eHUU NHPOPMATUKH
AHaIMTUYECKOE PEIICHNE YPAaBHEHUN U UX CHCTEM B IIAKETaX CUMBOJIBHON MaTeMaTHUKU
Pemenue 3aiay nenounciaeHHoN apu(METHKH B TaKeTaX CHMBOJIBHONW MaTeMaTHUKH.
Pemenune 3anau nuddepeHInanibHOr0 CUMCIeHHs B TAKeTaX CUMBOJIBHOM MaTEMAaTHKH.
Pemenue 3amau nuHelHOM anredprl B cucteme Maple
Hcropusa cucrteM cUMBOJIBHON MaremaTuku B Poccuun
Peanu3zanus paunoHanbHON apuMETHKN B CUCTEMAaX CUMBOJIBHOM MaTeMaTUKU
OcobenHoctu oopMiIeHns: MaTeMaTHYeCKUX TeKCTOB B cucteme TEX
Peanu3zanus rpaduku Ha INIOCKOCTH U B IPOCTpaHCTBE B cuctemMax Maple u Maxima
Pemenue 3anau nuHeliHoM anreOpsl B cucteme Maple
[TporpamMmMHoOe obecrieueHue 171 pelieHus 3a/1a4 BhICHIEH MaTeMaTUKU
Bun CPC: *Pabota ¢ 31eKTpOHHBIMHU pecypcaMu U HH(GOPMAIIMOHHBIMH CUCTEMaMHU
MATHCAD 14: OcHOBHBIE CEPBUCHI M TEXHOJIOTUU
http://www.intuit.ru/studies/courses/10678/1113/info

7. TemaTuKa KypcoBbIX padoT(IIPOEKTOB)
KypcoBbie paboThI (IPOEKTHI) M0 AUCIUTUTMHE HE TPEYyCMOTPEHBI.

8. ®oHI OLIEHOYHBIX CPEACTB AJs MPOMEKYTOYHOM ATTeCTAIUHN
8.1. Komnerenuuu 1 3tansl popMupoBaHus
Koapr komnereHumin Ortarnbl popMUpoBaHUs
Kypc, ®dopma Monynu ( pazzensbl) TUCHUTUTMHBI
CEMECTp | KOHTPOJIS
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[1K-1 S Kype, 3aueT Mosynb 1: BO3MOKHOCTH CUCTEM CHMBOJIBHON
JleBATHIM MaTEMAaTHKH.
ceMeCTp

[1K-4 S Kype, 3aueT Monyib 2: Peann3anusi BBIYUCIUTENBHBIX U
JleBsThII rpadudeckux anroputMoB B CKM.
ceMecTp

Ceenenus 00 MHBIX AUCHUILIMHAX, YYaCTBYIOIUX B (POPMUPOBAHUU JAHHBIX KOMIIETEHLUI:
Komnerenmus I[1K-1 popmupyercs B mporiecce u3ydeHHs JUCIUTUINH:

3D wmopnenupoBanue, Anredpa, AJITOPUTMHUYECKMM MOAXO0J B OOYYEeHHH MaTeMaTHKe,
AHanuTHyecKkue MeToAbl MCCIENA0BaHUS T'€OMETPUUYECKUX OOBEKTOB, BBOMHBIN Kypc MaTeMaTHKH,
BeKkTOpHO-KOOpAMHATHBI METOJ PEIICHUs I'€OMETPUYECKUX 3anad, BHeypouHas [neATenbHOCTh
yuamuxcs mo wuHpopmaruke, BocmuratenbHas pabora Ha ypokax MaTeMaTHKH, | eomerpus,
JleaTenbHOCTHBIN 1101X0/ B 00y4eHUU MaTeMaTHKe, 3a/laui ¢ napaMeTpaMu U METO/Ibl UX pelleHUs,
WuTerpanust anreOpanyeckoro U reOMETpUYECKOr0 METOI0B B 0Oy4eHHUH MaTeMaTHke, MHTepHeT-
TexHosioruu, MHdopmanuonHas Oe3omacHOCT B oOpa3oBaHuM, MH}OpManuoOHHBIE CUCTEMBI,
HccnenoBarenbekas M MPOEKTHAs IEATEIBHOCTh Ha YpPOKax MareMartwuku, lMcciemoarenbckas u
IIPOEKTHasl JEeATEeIbHOCTh ydamuxcs 1o uHdopmatuke, Vctopuueckuil moaxoa B 00ydeHUH
MatemaTnke, KoMOMHATOpHBIE KOHCTPYKIMH W Tpou3Bojasanme (yHkiuu, KoMneTeHTHOCTHBIH
noaxox B oOydeHun Martemaruke, KowmmbrorepHas anrebpa, KowmmnbroTepHas rpaduxa,
Komnberotepnoe mopnenupoBanue, KommbroTepHsle cetu, MaremaTHyecKkue MeETOAbl 00pabOTKH
JKCIIEPUMEHTAIBHBIX JaHHBIX, MaremaTuueckuil aHanu3, MaTemaTuyeckoe MOJEINPOBAHUE,
Mertonuka oOy4yenus wuH(popmaTuke, Meromuka oOydeHHs MareMaTHke, Meronuka oOydeHUs
MaTeMaTHKe B NPOWIbHBIX KiaccaX, Meronuka oOyueHHs y4alluxcsi HeCTaHAAapTHbIM MeToJaMm
pelieHus: MaTeMaTuueckux 3aaad, Meroauka nmoarotoBku k EI'D mo maremaruke, Meromosiorus
o0yuyeHMs MaTeMaTuke, MeTo/1bl aKCHOMAaTHYECKOI'0 TIOCTPOECHUS alNredpanyeckux CUcTeM, MeToibl
Hay4YHOTO [MO3HAHMS HA ypOKax MaTeMaTuku, Meroasl pemenus 3a1a4d EI'D o maremaruke, MeTo b1
pereHust 3ajau 1no uHpopmaTtuke, MeTobl pelieHusl TPAaHCLEHIEHTHBIX YPaBHEHUH, HEPAaBEHCTB U
UX crucTeM, MoaenupoBaHue B CUCTEMaxX JMHAMUYECKOM MareMaTtuku, HaueprarenbHas reomerpus,
HecrangapTHble MeTOIbl pelIeHus MaTemMaThdeckux 3azady, OOyueHHe MaTeMaTHYeCKUM
J0Ka3aTesNbCcTBaM B IKoje, OOmas Teopusl TMHEHHBIX ONEPATOpOB U €€ MPHIOKEHHUE K PELICHUI0
reoMeTpruecKux 3aaad, OnNTUMu3anus U MpoABIKeHHE caiToB, OCHOBBI 3allUTHl HH(GOpPMALUU B
KOMITBIOTEPHBIX ceTsiX, OcobenHocTn moaroroBku Kk EI'D mo Maremaruke Ha 0a30BOM YpOBHE,
ITonroroBka k OI'D no maremaruke, [lpakTukym 1o uHGOpPMaMOHHBIM TeXHOIOTUAM, [Ipumenenne
CHUCTEM JUHAMHYECKONW MaTeMaTuku B oOpaszoBanuu, [IporpammupoBanue, [IpoexkTupoBanue B
cucTeMax  aBTOMATHU3MPOBAHHOIO  MpoeKkTUpoBaHusA, [IpoexkTupoBaHnue  HH(pOPMAIMOHHO-
oOpa3zoBarenbHOM cpenbl, PazpaboTka MHTEPaKTUBHOTO Y4E€OHOTO KOHTEHTA,
Pa3pabotka mpunoxenuit B Microsoft Visual Studio, PazpaGoTka 351eKTpoHHBIX 00pa3oBaTeIbHBIX
pEeCypcoB M METOAMKAa HUX OLEHKH, Peanuzanus NpHUKIATHOW HANpaBIEHHOCTH B OOyYeHUU
MaTeMaTHke, PerleHue 3ajgau IMOBBILIEHHOTO YPOBHS CIIOKHOCTM 10 anreOpe, Pemenue 3amau
MTOBBIIIEHHOTO YPOBHSI CJI0KHOCTH 110 FeOMETpHH, Permenne 3a1a4 NOBBIIEHHOTO YPOBHS CII0KHOCTH
[0 MaTeMaTU4YeCKOMY aHanu3y, PemieHue 3agad MOBBILIEHHOTO YPOBHS CIIOKHOCTH IO TEOPUU
BepoATHOCTeH, Pemenne onumnuaaueix 3aaa4d no nHpopmarvuke, CBOOOJHBIE HHCTPYMEHTAIbHbBIE
cucteMbl, CHCTEMbI KOMIIBIOTEPHOM MaTeMaTUKH, COBpEMEHHBIE CPECTBA OLIEHUBAHUS PE3YJIHTATOB
oOyuenusi, CoBpeMeHHbIE TEXHOJIIOTUH B 00yueHun mareMatuke, COBpeMEHHBIN ypOK MaTeMaTHKH,
Teopernueckue oCHOBBI MHPOPMATUKHU, TeopHs pAIOB U €€ MpHIoKeHHs, TeXHonorus padboTsl ¢
3ajayeii B oOydeHHMHM MaTemaThke, TexHojorus paboThl € MAaTeMaTUYECKUMHU MOHSITHUSIMU,
TexHnonorus paboTsl ¢ TeopeMol B 00yuyeHHHM MaTeMaThke, TeXHOIorus pa3paboTKM M METOAMKA
MIPOBEJICHUS SJIEKTUBHBIX KypCOB M0 MaTeMaTHKe, TeXHOJIOTUSl YKPYITHEHUS JUAaKTHUECKUX €TMHUL]
B o0yueHHHn maremaTuke, OyHKIUU MHOTHX MEPEMEHHBIX, UHCIEHHBIE METOABI, DKCTpeMaIbHbIE
3a/1a4M B IIKOJIBHOM Kypc€ MAaT€MAaTHKH, DJIEMEHTapHas MaTeMaTrKa, JJIEMEHTbl KOHCTPYKTHUBHOU
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TE€OMETPHH B HIKOJIBHOM KypCe MaTeMaTHKHU, DJIEMEHTBI MaTEMaTHUYECKOI0 aHAJIN3a B KOMIUIEKCHON
obnacTy, DneMeHTh! (YHKIIMOHATILHOTO aHaJIH3a.

Kommnerenmus [1K-4 dhopmupyetcst B iporiecce n3y4eHusl TUCIHUIUINH:
3D mopenupoBaHue, AHAIUTHYECKUE METOIbI HCCIIEJOBAHUS TEOMETPUUECKUX 00BEKTOB, BekTopHO-
KOOp/AMHATHBII METOJl peLIeHHUs TIeOMEeTpUYECKUX 3ajad, BocnurarenbHas paboTa Ha ypokax
MatemaTuky, MHTrepHer-texHonoruu, WMuapopmanumonnas 6e30macHOCT B 00pa3oBaHMU,
Nudopmannonnsie cuctemsl, MccienoBarenbckas W IPOEKTHas JEATENbHOCTh HA  YpPOKax
matemaTuku, KommbiotepHas rpaduka, KommbroTrepHoe moaenupoBanue, KommbloTepHbIE CeTH,
MaremaTnueckoe MojenupoBaHue, Meronuka o0ydeHus HHPopmaruke, MeTtoauka oOydeHUs
MaTeMaTuke, Meronuka oOydeHUs MaTeMaTHKe B NpO(UIBHBIX Kilaccax, Meronuka oOydeHUus
y4aluxcs HEeCTaHAAPTHBIM METOJaM PEUICHMs MaTeMaTH4eCKHX 3anad, MeToauka moAroTOBKH K
EI'D no undopmaruke, Meroas! pemenus 3agad EI'D mo maremaTrke, MeToIbl pemieHus 3a1a4 mo
uHpopmatuke, MeTolbpl pElIeHHUs TPAHCIEHACHTHBIX YPABHEHUH, HEpaBEHCTB U MX CHCTEM,
MopenupoBanue B CHCTEMax JIMHAMMYECKOM MareMaruku, HaueprarenbHass reomerpus,
HecrannapTasle MeTOABI PEIICHN MaTEMATUYECKUX 3a1a4, ONTUMHU3auus U IPOIABUKCHUE CAUTOB,
OcCHOBBI 3amIUTBl MH(POPMALMUM B KOMIBIOTEPHBIX ceTsAX, lIpakTukym 1o HH(POPMALMOHHBIM
TexHosorusivM,  [IpumeHeHue  cucteM  JUHAMHUYECKOM  MaTeMaTHMKM B OOpa3oBaHMH,
[IporpammupoBanue, [lpoekTpoBaHue B cHUCTEMax aBTOMATU3HPOBAHHOIO MPOEKTUPOBAHUS,
[IpoexTpoBanue HUHPOPMALMOHHO-00pa3oBaTeNnbHON  cpenpl, Pa3zpaboTka HHTEpaKTUBHOIO
y4eOHOro KOHTeHTa, PazpaboTka npunoxenuit B Microsoft Visual Studio, Pa3paboTka 31eKTpOHHBIX
00pa3oBaTeNbHBIX PECYPCOB U METOJAMKA UX OLEHKH, Peanuszauus mpuKIaJHON HalpaBICHHOCTH B
o0yueHHH MaTemaTuke, PenieHne 3aqad MOBBIIEHHOTO YPOBHS CIOXHOCTH 1O anredpe, Pemenne
3a/1a4 TOBBIIIEHHOTO YPOBHS CJIOXKHOCTU IO TeOMeTpuH, Pelenue 3agad NMOBBIIIEHHOTO YPOBHS
CJIO)KHOCTH 10 MaTeMaTH4YE€CKOMY aHalu3y, PerieHne 3a/1a4 MOBBIIIEHHOTO YPOBHS CI0KHOCTH IO
TEOpUM BeposTHOCTEeH, Pemienune onumnuagHbIx 3amad 1o  uHpopmaruke, CBoOOgHBIE
HMHCTpYMEHTaJIbHbIE cUCTeMbI, CUCTEMBI KOMITBIOTEPHON MaTeMaTuku, COBpEMEHHbIE TEXHOIOIHH B
o0yuenun Matemaruke, COBpeMEHHBIM ypoK MaTeMaTHKH, TeopeThueckue OCHOBBI MH(OPMATHKH,
TexHonorus pa3pabOTKM W METOAMKA TPOBEIACHUS ODIIEKTUBHBIX KypCOB IO HH(OpMaTHKE,
YucneHHble METOBI, DKCTPEMAJIBHBIE 331a4H B IIKOJBHOM KYpPCE MATEMAaTHKH.

8.2. [loka3are/ i M KPUTEPUH OLICHUBAHMSA KOMIIETEHUM M, IIKAJIbI OLleHUBAHUS

B pamkax wn3ydaeMoll JAMCLMIUIMHBI CTYACHT JEMOHCTPUPYET YPOBHU OBJAJCHHUSA
KOMITETEHIUSIMHU:

IToBBIIIEHHBIN YPOBEHB:

3HAET ¥ MOHUMAET TEOPETHUUECKOE CO/IePKAaHNE AUCIMITIIMHBL; TBOPYECKHU UCIIOJIb3YET PECypPChI
(TeXHOJIOTUH, CPEICTBA) Ul pelleHUs Mpo(pecCHOHANBHBIX 33Jay; BaJeeT HaBbIKAMHU PELICHUS
MPaKTUYECKUX 3aJ1au.

ba30BbIi1 ypoBEHSB:

3HA€T U TIOHMMAaeT TEOPETUYECKOE COJEp)KaHME; B JJOCTATOYHOM cTeneHUu CPOpPMHUPOBAHBI
YMEHUS IPUMEHATh Ha MPAKTUKE U IEPEHOCUTh U3 OIHOM Hay4HOM 00J1aCTH B IPYTYIO TEOPETHUECKHUE
3HAHUSA;, YMEHUS U HaBBIKU JEMOHCTPUPYIOTCS B YUEOHOH M MPAaKTUYECKOM IEeATENIbHOCTH;, UMEET
HaBBIKM OLIEHUBAHUS COOCTBEHHBIX JIOCTHM)KEHUH; yMEET OINpeNeNiTh MpoOJieMbl U MOTPEOHOCTH B
KOHKpeTHO! 00acTu mpodeccuoHanbHOM e TEeIbHOCTH.

IToporoselii ypoBEHb:

MMOHMMAeT TEOPETUUYECKOE COJACpkKaHHE, MMEeT MpeJCTaBlieHne O Mpodiemax, IMpoleccax,
SBJICHUSAX; 3HAKOM C TEPMHHOJIOTMEH, CYIIHOCTBIO, XAapaKTEPUCTHKaMH W3Yy4aeMbIX SBIICHUN;
JNEMOHCTPUPYET MPAKTUYECKUE YMEHMs TPHUMEHEHHUS 3HaHMM B KOHKPETHBIX CHUTYalUsiX
npoeCcCUOHATLHON 1eATEIbHOCTH.

YPpoBEHB HUXKE TOPOTOBOIO:

J€MOHCTPUPYET CTYAEHT, OOHapyXMBIIMI MpoOensl B 3HAHUSIX OCHOBHOTO Y4eOHO-
MpPOrpaMMHOTO  MaTepuaja, JOMYCKAaloMMi NPUHLUIHAIbHBIE OUIMOKHM B BBINOJHEHUU
MPEIYyCMOTPEHHBIX MPOrpaMMOi 3aJlaHUi, He CIIOCOOHBIN MPOJOKUTH 00YUEHUE UITH MIPUCTYTIUTH K
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npodeccnoHalbHOM N1eATENbHOCTH 10 OKOHYAaHWU By3a 0€3 JOIMOJIHUTENbHBIX 3aHATHH 10
COOTBETCTBYIOLIEH JTUCLUILIMHE.

YpoBeHb [I[Ixana oneHUBaHUs 1JI MPOMEKYTOYHOMN [IIxana
c(hOpMUPOBAHHOCTH aTTecTaluu OIICHUBAHMSI 110
KOMIIETEHIINU 3auer BPC
[ToBBIIIICHHBIN 3a4TEHO 90 — 100%
bazoBbIit 3a4TEHO 76 — 89%
[Toporossiii 3a4TEHO 60 — 75%
Huxe noporosoro HE 3a4TEHO Huxe 60%

KpI/ITepI/II/I OIIEHKY 3HAHUM CTYACHTOB 11O AUCHUITIIMHE

Orenka Ilokazarenu

3auTeHO CTyZCHT 3HaeT OCHOBHBIC MTPOLIECCHI M3YIaeMOl IpeIMETHON 00IacTH.
OTBET JIOTHYEH M ITOCIIeIOBATEIICH, OTIMYACTCS MTYOMHOW U TIOJTHOTOM

aCKpI)ITI/IH TEMBI, BBIBOJIbI JOKA3aTCIIbHEI.
He 3auteno CTyACHT JEMOHCTPHPYET HE3HAHNE OCHOBHOTO COJCPIKAHMSI TUCITUTUIHHEI,
0OHApYKUBas CYIIECCTBEHHBIC TPOOCIIbI B 3HAHHUAX yUeOHOI0 MaTepuala,
IIOHYCKaeT HpI/IHHI/IHI/IaJ'II)HI)IG OHII/I6KI/I B BBIIIOJTHCHUUA HpezmaraeMHx
3aJJaHUI; 3aTPYAHICTCS Je/IaTh BHIBOJIbI K OTBEYATh HA JONOJHUTEIIbHBIC
BOIIPOCHI TPETIOAABATEIIS.

8.3. Bonipocel, 3a1aHUsl TEKYLIEr0 KOHTPOJIsI

Mopyns 1: BO3MOXHOCTH CHCTEM CUMBOJIbHOM MaTeMaTUKH

I1K-1 roToBHOCTH peann3oBbIBaTh 00pa3oBaTeIbHbIE MPOTrPAMMBI 10 YUeOHBIM IpeaMETaM B
COOTBETCTBHUH C TpeOOBaHUSAMHU 00pa30BaTEIbHBIX CTAH/IaPTOB

1. Ilepeuncnure ocHOBHBIE BO3MOkHOCTH CKM

2. [IpuBeaure 3a1auu U3 JOOOTO MIKOJIBHOTO YYEOHHUKA 10 anreOpe U UX aJrOpUTMbI pEIIeHUs
B CKM

3. CocTaBbTe IJ1aH pellleHus 3a7jaun Ha UccieloBaHue TpuronoMerpuueckoil pynkunu 8 CKM

4. IlpuBenuTe NpUMEPHI NCIOIB30BAHUS BCTPOCHHBIX QITOPUTMOB JJISl HOCTPOECHHUS IpauKOB
Ha TUIOCKOCTH

5. Ykaxute otanuue cucteMbl Maxima ot MathCAD

Monynb 2: Peanuzanus BBIMUCIUTENBHBIX U Tpaduueckux anroputmos B CKM

I1K-4 cocoGHOCTh MCHOIB30BATh BO3MOXKHOCTH O0Opa3oBaTeIbHON Cpenbl I TOCTHUKEHUS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX pPe3yJlbTaTOB OOydeHUs M 0oOecredyeHHs KauecTBa
yueOHO-BOCIIMTATENILHOTO MPOIIEcCa CPEICTBAMH MPENOAABAEMBIX YUEOHBIX TPEIMETOB

1. CocTaBbTe 00N aITOPUTM PELICHHUS] MATEMaTUYECKON 3a/1auu

2. IlocTpoiiTe MaTeMaTHYeCKYI0 MOJENb pEIIEHUs cucTeMbl ypaBHeHMH. Kak cnenartsb
rpaduyecKyr0 HHTEPIPETALUIO PEeIIeHuUs?

3. Iokaxwure ponb u pynkuuu nepemenHoir FRAME B anumanuu 8 CKM

4. TloaroToBbTE CIMUCOK OCHOBHBIX Tpaduueckux komang B CKM

8.4. Bonipochl MPOMEKYTOYHOM aTTECTALIUA

JeBsiThlii cemectp (3auer, [TK-1)

1. Tlepeuncnute M OXapakTEPU3yHTE OCHOBHBIE KJIACCHI CUCTEM KOMITBIOTEPHON MaTEMAaTHKH.
2. IIpoBenuTe mpe3eHTALMIO TAKETa CUMBOJIBHBIX BRIYMCIEHHH Maxima.

3. OnummTe MoJIb30BaTeNbCKUI HHTEp(dENC cHCTEM KOMIIBIOTEPHON MaTeMaTHKH.

4. OxapakTepusyiTe CTPYKTYpy CUCTEM KOMIBIOTEPHON MaTeMaTHKH.
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[TpoBeauTe npe3enTamuio nmakera MathCAD.
Onuimre MECTO MakeTa B KJIACCe CUCTEM CUMBOJIBHBIX BEIYUCIICHHH.
[TpoBeauTe mpe3eHTAIMIO ITaKeTa CUMBOJIBHBIX BRIYMCICHH Matematica.
[TpoBeauTe mMpe3eHTaIMIO TAaKeTa CHMBOJBHBIX BhIUUCIeHU Maple V.

9. [Ilpeanoxkure BapHaHTHI UCIOJIH30BAaHUS WHHOBALIMOHHBIX TEXHOJIOTUHA B 00pa3oBaTEIbHOM
porecce.

10. Onummute ocHOBHBIE GyHKIMH crucTeMbl Maple, Maxima.

11. Onwuiumre OCHOBHBIE MIIEMEHTHI KOMaHIHEBIX OKOH cucreM MatLab, Scilab.

12. Onmmmure, KakOBO Ha3HaueHUE paboyero mpoctpaHncTsa cucteM MatLab, Scilab.

13. OxapakrepusyiiTe oTiinune KOMaHbl clc oT komaH bl clear cucrem MatLab, Scilab.

14. Onwummwure, Kak MOIYYUTh HH(OOPMAIUIO O TEKYIIIEM ceaHce paboTsl cucteM MatLab, Scilab.

15. Onwumure, Kakue omepaTopsl MporpaMMupoBanus B cuctemax MatLab, Scilab obecnieunBator
BBITIOJTHEHUE TOBTOPSIOLINXCS IEHCTBUH.

16. Ha3zoBuTe OCHOBHYIO KOMaHJy, MPEIHA3HAYECHHYIO JJIsl TIOCTPOCHUS IBYyMEPHBIX Tpa(uKoB B
cuctemax Maple, Maxima. [IpuBeaute npumepsl.

17. Ha3zoBuTe OCHOBHYIO KOMaHJy, MPEJIHA3HAYCHHYIO Ul TIOCTPOCHHUS IBYMEPHBIX T'pauKOB B
cucremax MatLab, Scilab. [IpuBenure npumepsi.

18. Ilepeuncnure OCHOBHBIC TPU3HAKUA TEXHOJOTUM «OONAYHBIX» BbraucieHuil. [lpuBenure
MIPUMEPHI MIPOBEICHUsT 00IaUHbIX BEIUMCICHU B 00pa30BaTEIIbHOM MpoIiecce.

19. Ilepeuncnure OCHOBHBIE NPU3HAKA TEXHOJOTHH CO3/aHUS OOBEMHBIX KOMITBIOTEPHBIX
MoJIeTiel ISl aHMMalluy U Buszyanusanuu. [IpuBenure npuMepsi.

20. IIpomeMoHCTpHUPYHTE MATPUUYHBIC BHIYHCICHUS.

21. TIponeMOHCTpUPYHTE aHATUTHYECKOE M YUCICHHOE PEIIeHNE YPaBHEHUH.

22. TlpopeMOHCTpUPYHTE aHATUTUYECKOE U YUCIICHHOE PEUICHUE CHCTEM YPAaBHEHUIA.

23. IIponeMoHCTpUpPYHTE pellieHre HEPABEHCTB.

24. TIpopeMOHCTpUPYUTE BHIYHUCIICHUE TIPEIETOB (DYHKIIUH.

25. TIponeMoHCTpUPYHTE MOCTPOSHUE IBYMEPHBIX U TPEXMEPHBIX IparKOB.

26. IIpomeMoHCTpHUPYHTE HAXOXKICHUE OTPEICICHHBIX M HEONPEIEICHHBIX HHTETPAJIOB.

27. TlpuBecTu mpuMep MPOBEACHUS MAaTEMATHUECKUX BBIYUCICHUN B 00JaUHBIX CEPBHUCAX.

28. IIpomeMoHCTpHUPYHTE YIPOIIEHHE BEIpAXKEHUH 1 anredpandeckue mpeoOpa3oBaHusl.

29. TlokaxuTe BU3yallM3allUIO PEIICHUN MaTeMaTUYECKUX 3a/1a4.

30. OnummTe 0COOCHHOCTH peaTn3alny 33/1a4 MaTeMaTHIeCKOTO aHaJIH3a.

31. OnumuTe TONOJHUTENbHBIE BO3MOXKHOCTH CHCTEM CUMBOJIBHOM MaTeMaTHKH.

32. HazoBuTe OCHOBHBIE CITOCOOBI ISl CO3AaHUsI 00BEMHBIX M300pakeHuit. [IpuBeuTe mpuMepsl.

33. ITlpoananusupyiite TEHACHIIUN Pa3BUTUS HHGOPMAITMOHHBIX TEXHOIOTHA.

34. TlpuBenute MpuMepsl MPUMEHEHUS! HHHOBAIIMOHHBIX TEXHOJIOTHIA B MaTeMaTHKeE.

35. OnumuTe BO3MOKHOCTH CUCTEM TUHAMUYECKON IreOMEeTpHUH.

36. OxapaxkTepusyiite nncrpymentapuii GeoGebra.

37. OxapakrtepusyiiTe HHCTpyMeHTapuii  mporpamm «OTKpbITas reoMeTpusi» u <«OKubas
TEOMETPHS.

38. BrlaenuTe 0CHOBHbBIE XapaKTEPUCTHKH 00pa30BaTeIbHbBIX NEKTPOHHBIX n3ganuii (O9ON).

39. TlpoBeauTte KIacCCHU(PUKANUIO IIEKTPOHHBIX YYCOHWUKOB IS TPEIOJaBaHUS MATEMATHKU B
IIKOJIE.

40. TpoanamusupyiiTe 0Opa3oBaTebHBIC PECYpPCHI IO MaTeMaTHKe B ceTH VHTepHET.

41. TlpuBenuTe anrOpUTMbI UCTOIB30BAaHUS MAKETOB CHUMBOJBHBIX BBIYMCICHUN Ui pEIICHHS
3aJ1a4 CHMBOJIBHOTO UG PEPEHITMPOBAHUS OJJHOTO M HECKOJIBKUX MTEPEMEHHBIX.

42. TlpuBenuTe anrOpuUTMbI UCTOJIH30BAHUS MAKETOB CHMBOJBHBIX BBIUMCICHHUHN I pEIICHUS
3aJ]a4 CHMBOJIBHOTO HHTETPUPOBAHUS (PYHKIIUU OJHOTO M HECKOJIBKUX MTEPEMEHHBIX.

43. TlpuBeauTe aarOpUTMBI UCMOIB30BAHUS MTAKETOB CUMBOJIBHBIX BBIYUCICHUN TSI IOCTPOCHHS
rpadukoB (PyHKINN OTHOTO IEPEMEHHOTO.

44. TlpuBenuTe aIrOpPUTMBI UCMOIB30BAHUS TAKETOB CUMBOJILHBIX BBIYUCICHUN TSI IOCTPOCHHS
rpadukoB PYHKINI HECKOIBKUX IEPEMEHHBIX.

N O
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45. IlpuBenuTe anropUTMbl UCHOJIB30BAHMSA MAKETOB CHUMBOJIBHBIX BBIUMCIEHUH Ui PEIEHUs
3aJ1a4 MaTpUYHON anreOphl.

46. I[lpuBenuTe AJIrOPUTMbl HCIOJIB30BAaHUS MAKETOB CHMBOJIBHBIX BBIYMCIEHUI I IOMCKa
AQHAJIMTUYECKOTO PELICHUs CUCTEM JIMHEHUHBIX YPaBHEHUMN.

47. IlpuBenuTe aaropUTMbl UCIOJIB30BaHMS MAKETOB CHUMBOJIBHBIX BBIYMCICHHUH Ul pEIICHUS
HEJIMHEHHBIX YPAaBHEHUN.

48. IlpuBenuTe anropUTMbl UCIOJIB30BAHMS [MAKETOB CHUMBOJIBHBIX BBIYMCIEHUH Ui PELICHMS
muddepeHIranbHbIX YpaBHEHUH.

49. IlpuBenuTe anropUTMbl UCIOJIB30BAHMS [MAKETOB CHUMBOJIBHBIX BBIYMCIEHUH Ui PELICHMS
3a]1a4 TEOpUHU YMCEN U KOMOMHATOPHBIX 3a/a4.

50. IlpuBenure anropuTMbl HUCIOIb30BAHUS IMAKETOB CHMBOJIBHBIX BBIUMCICHUHM A pELICHUs
3ajad CHUMBOJIBHOTO UG GEpeHIUpPOBaHUS W HMHTETPUPOBaHUA (YHKIMHA OJHOTO W HECKOJIBKUX
IIEPEMEHHBIX.

8.5. Meroanueckue MaTepHaJibl, ONpeleJsilOlIMe NPOUeIyPbl OLEHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB M (WIN) ONbITA AeATEIbHOCTH, XaPAKTEPU3YIOIIUX ITanbl (OPMUPOBAHUS
KOMIIeTeHIINii

[IpomexxyTounas arrectaiusi IpoBOIUTCS B (popme 3auera.

3ader TO JUCHUIUIMHE HMEET IeJdb OIEHUTh CHOPMHPOBAHHOCTh KOMITCTCHIIUH,
TEOPETUYECKYIO TIOJArOTOBKY CTYACHTA, €ro CHOCOOHOCTh K TBOPYECKOMY  MBIIUICHUIO,
MPUOOpPETEHHBIC UM HAaBBIKH CAMOCTOSATEIILHON pabOThl, YMEHHE CHHTE3UPOBATh MOJTYYCHHBIC 3HAHHS
Y IPUMEHSATD UX MPU PEHICHUHU MPAKTUUCCKUX 3a/1a4.

[Ipyn GayIbHO-PEUTHHTOBOM KOHTPOJIC 3HAHWUH HTOTOBAs OILICHKA BBICTABISETCS C YYETOM
HaOpaHHOI CyMMBI OaJIJIOB.

YCTHBIN OTBET Ha DK3aMEHE

[Ipu ompeneneHun ypoBHS JOCTHXKEHHMM CTYJIEHTOB Ha 3K3aME€HE HEO0O0XOoAMMO oOpamiarh
0co00¢ BHUMaHHUE Ha CIIeAyIOIIee:

— J1aH MOJIHBIN, pa3BEPHYTHIM OTBET HA ITIOCTABIECHHBIN BOIPOC;

— TMOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHUN 00 OOBEKTE, MPOSBISIONIAICS B CBOOOTHOM
OTIEPUPOBAHUU TOHATUSIMH, YMEHUU BBIJICIUTH CYIIECTBEHHBIC M HECYIIECTBEHHBIE €ro MPU3HAKH,
MIPUYMHHO-CIIEJCTBEHHBIE CBSI3H;

— 3HaHUE 00 0OBEKTE IEMOHCTPUPYETCS Ha (hOHE MOHUMAHUSI €r0 B CUCTEME JaHHOW HAYKH U
MEXIUCIUIIIMHAPHBIX CBS3EH;

— OTBET GOPMYJIUPYETCS B TEPMUHAX HAYKH, JIOTHYEH, TOKA3aTEIICH;

— TEOPETUYECKUE MOJO0KEHUS MOATBEPKAAIOTCSA TPUMEPAMH U3 TPAKTUKH.

9. IlepeyeHb OCHOBHOM M JONOJTHUTEIBHOM Y4eOHOM JTUTEPATYPHI

OcHoBHas JiMTepaTypa

1. Bo3necenckas, H. B. Pemenue 3aay ¢ moMoUIp0 CUCTEM KOMIBIOTEPHON MaTEMAaTUKH :
naboparopubiii mpakTukym o MathCad / H. B. Bosuecenckas, C. U. TIponienko ; MopaoB. roc. mief.
UH-T. — 2-¢ u3/., nepepad. u pom. — Capanck, 2015. — 115 c.

2. WntepaktuBHpie cuctembl Scilab, Matlab, Mathcad [DnexTpoHHBIl pecypc]| : ydeOHOE
nocodue / U. E. [Inemmuckas, A. H. Turos, E. P. bageprnunosa, C. . [yeB ; MunucrepcTBo
oOpaszoBanns u Hayku Poccuu, ®DenepanbHOe TOCYAapCTBEHHOE OOKETHOE 00pazoBaTesibHOE
yupexaeHue  BbICIIEro  mpodeccuoHanbHOro  obOpasoBaHus  «KasaHckuil — HalMOHAJIbHBIN
HCCIIEIOBATENILCKUI TEXHOJIOTMYECKU yHuBepcuTeT». — Kazanp : M3patenscteo KHUTY, 2014. —
195 c¢. — Pexxum nmocryma : http: //biblioclub.ru/index.php?page=book&id=428781.

3. Kopmmuneina, T. B. HTerpupoBaHHble cUCTEMbl KOMIBIOTEPHON MaTeMaTHUKH : y4el.
ITocobue ans Gakanaspos / T. B. Kopmunuupsina, M. A. Kokopesa ; Mopnos. T'oc. Ilen. Un-1. —
Capanck, 2014. — 197 c.

JonoJHuTeIbHAA JTUTEPATYpa
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1. Oxop3un B.A. IIpuxknannas matrematuka B cuicteme MATHCAD: Yue6nuk/ B.A. Oxop3uH.
- M.: JIans, 2009. - 568 c.

2. esxonoB B. I1. Dunukmoneaus kommnbsiotepHoit anredpsr / B.I1. Ipskonos. - M.: JIMK
[Ipecc, 2009r.- 568 c.

10. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEIEKOMMYHUKAHOHHOM ceTn «AHTepHET»

1. http://school-collection.edu.ru - Enmunas xomnekius IludpoBeix OO6Gpa3oBaTeIbHBIX
Pecypcos.

2. http:/lwwwe.intuit.ru — Mareprer-Yuausepcuret MubopMarioHHbIX TEXHOIOTHIA.

3. http://www.edu.ru — Poccuiickoe oOpa3oBanue. DenepainbHblii TOpTaN [INEKTPOHHBIH
pecype]. — M. : ®I'AY I'HUU UTT «udopmuka.

4. http://lwww.ege.edu.ru/ru  — Odunuanpablii  UHOOPMAIIMOHHBIA  MOPTAl  €IUHOTO
rOCYIapCTBEHHOTO dK3aMeHa.

11. Metoauyeckue yKazaHHusl 00y4alOIMMCS 110 OCBOCHHIO U CUMILIMHBI (MOLYJI51)

IIpu ocBoeHMM MaTepHana JUCHUIIIIMHBI HEO0OXOAUMO:

— CIUIAHUPOBAaTh U PACIPEAEIUTh BPEMs, HEOOXOIMMOE JUIsl M3YyYEHUS IAUCLMILINHBL
KOHKPETU3UPOBATh JUIsl ceOs IIaH U3yueHHs MaTepHuaa;

— O3HAKOMMTbHCA ¢ OOBEMOM M XapaKTEpOM BHEAYJIUTOPHOM CaMOCTOSTENbHOM pabOThI IS
IIOJIHOLICHHOT'O OCBOEHUS KaX10M U3 TEM JUCLUIUINHEI.

CueHnapuil u3yueHus Kypca:

— npopaloTaiiTe KaKIyt0 TeMY I10 MPeAJaracMoMy HUXKE aJITOPUTMY JI€HCTBU;

— W3yYWB BECh MaTepuaj, BBIIOJHUTE MTOTOBBIM TECT, KOTOPHIA NPOJAEMOHCTPUPYET
TOTOBHOCTB K CJjaue 3a4yeTa.

Anroput™m paboThl Ha/l KayKAO0H TEMOM:

— M3YYMUTE COJEpPKaHUE TEMbl BHAyYaj€ IO JIEKIMOHHOMY MaTepually, a 3aTeM IO JIPYrum
HCTOYHUKAM;

— IPOYUTANTE NOMOIHUTEIBHYIO JINTEPATYPY U3 CIMCKA, IPEAJIOKEHHOTO NIPENIOIaBaTENIEM;

— IPOJyMalTe IPUMEPHI U WILTIOCTPALIMK K OTBETY 110 U3y4aeMOU TEME.

PexomeHnauu no pabote ¢ IUTEpaTypoOil:

— O3HAaKOMBTECh C AHHOTALMAMM K PEKOMEHJOBAaHHOM JUTEPAType U ONPEAECIUTE OCHOBHOMU
METO/]I U3JI0KEHUS MaTepuaa TOro Ui HHOIO UCTOYHUKA;

— COCTaBbTE COOCTBEHHbIE AHHOTAIMH K JPYTMM HCTOYHUKAM Ha KapTOUKax, YTO MOMOXKET MPHU
MOJITOTOBKE pedepaToB, TEKCTOB peueil, MpH MOJrOTOBKE K 3a4eTy;

— BpIOEpUTE T€ UCTOYHHUKH, KOTOpPbIE HanboJee MOAXOAST JUIsl U3YUEHHsS] KOHKPETHON TEMBI.

12. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii

Peanuzanuss yuyeOHOM mporpammbl oOecreduBaeTcsi JOCTYINOM KaXJ0ro CTyJIeHTa K
MH(OPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOU OubinoTeke U ceTeBbIM pecypcam Mutepner. s
ucnonb3oBanus KT B yueGHOM mporiecce HCHOIb3yeTcs IpOorpaMMHOE o0ecTiedeHre, 03BOJISIoIee
OCYIIECTBIIAThH MMOUCK, XpPaHEHHUE, CUCTEMAaTH3allMI0, aHAJIU3 U MPE3eHTalMI0 HH(POpMaLUU, SKCIIOPT
nHpopMaluy Ha IU(PPOBBIE HOCUTENN, OPTaHU3ALUIO B3aUMOJICHCTBUS B PeaTbHON U BUPTYaIbHOM
o0pa3oBaTenbHOU cpejie.

WupuBuayanbHble pe3ylbTaThl OCBOGHMS JUCHMIUIMHBI CTyJE€HTaMH (DUKCHUPYIOTCS B
nHpopmanronHou cucreme 1C:YHuBepcurer.

12.1 [lepeyeHb NPOrpaMMHOIo odecrevYeHust

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuausepcuret [TPOD

12.2 Ilepeyenb HH(GPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Uudopmanmonno-npasosas cucrema «I'’APAHT» (http://www.garant.ru)
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2. CripaBouHas ipaBoBast cuctema «KoncynprantlLimroc» (http://www.consultant.ru)

12.3 IlepevyeHb COBpeMEHHBIX NPOeCCHOHATBHBIX 023 JTaHHBIX

1. IIpodeccronanvhas 6a3a qaHHBIX « OTKPBITHIEC JaHHBIE MUHUCTEPCTBA 00pa30BaHMS U HAYKH
P®y» (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnekTponHas oubaunorednas cucrema Znanium.com (http://znanium.com/)

3. Enunoe okHO mocTymna k oopazoBaTenbHbiM pecypcam (http://window.edu.ru

13. MaTepuajbHO-TeXHUYECKOe o0ecredeHne TUCHUIIMHBI (MOLYJIs1)

Jli1g mpoBeieHNs ay JUTOPHBIX 3aHATUN HEOOXOIMM CTaHAAPTHBIN HA0Op criennaTIu3uPOBaHHOM
ydeOHOl MeOenmn W y4eOHOro O0OpyIOBaHUS, a TaKXkKe MYJIbTUMEIUWHOE OOOpYyIOBaHUE s
JEMOHCTpAllUM Mpe3eHTauui Ha Jekiusx. s mpoBeieHHs MPaKTHUYECKHX 3aHATUH, a Takke
OpraHHU3aIfK CaMOCTOSTENLHON paboThl CTYACHTOB HEOOXOIMM KOMITBIOTEPHBIN KIIACC ¢ pabOYrMHU
MecTaMH, 00ecreynBaoMMu BeIX01 B IHTepHeT.

[Ipy w3y4YeHWW UCHUIUIMHBI HCIIOJIB3YETCS WHTEPAKTUBHBIN Komruieke Flipbox mis
MIPOBEJICHUS IIPE3CHTALUN U BUCOKOH(DepeHIHii, cucTtema iSpring B mpoliecce MpoBepKU 3HAHUIM 110
3JIEKTPOHHBIM TECT-TPEHAKEPAM.

NnnuBuayanbHble pe3ylbTaThl OCBOSHHUS JUCHUIUIMHBI CTYACHTaMU (HUKCUPYIOTCS B
nHpopmannonHoi cucreme 1 C:YHUBEpCUTeT.

Peanuzanust ydeOHON mporpamMmbl oOecredyuBaeTcs JOCTYNIOM KaXJOro CTylIeHTa K
MH(GOPMAIIMOHHBIM pecypcaM — 3JIEKTPOHHOH OmbOimmoreke M cereBbM pecypcam WMutepner. s
ucnons3oBanusg MKT B yueOHOM mpoiecce HEOOXOAMMO HaJMuMe MPOrpaMMHOr0 oOecredeHus,
MTO3BOJISIFOIIETO OCYIIECTBIIATh MOUCK WH(OpMANuu B ceTd MHTEpHET, CHCTeMaTU3allnio, aHaIn3 U
Mpe3eHTAINI0 HHPOPMAIIUH, SKCIIOPT HHPOpMaIuU Ha HU(POBBIE HOCUTEH.

OcHaluenue ayiuTopui

YyeOHasi ayquTOpHUs IJs MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIIA, 3aHATHI CEMHUHAPCKOTO
TUTA, TPYNIOBBIX W WHIWBHIYAIbHBIX KOHCYJIBTAIlMH, TEKYIIErOo KOHTPOJS W MPOMEKYTOYHOH
aTTecTaluu

JlabopaTopust BBIYUCIUTEIILHOU TEXHUKH.

[TomenieHne yKOMITJIEKTOBAHO CIIEIIMATU3MPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEACTBAMHU
oOy4eHwus.

OcHOBHOE 000pYy/IOBaHUE:

HaGopbl nemMOHCTpallMOHHOTO OOOpYAOBAaHHS: WHTEPAKTUBHAS JOCKA, MYJIbTUMEIUINHBIN
MIPOEKTOP, JOCKAa MAarHUTHO-MAapKEepHast DKOHOM.

JlabopaTopHoe o0opyI0BaHKE: aBTOMAaTU3UPOBAHHOE pabouee MecTo (KOMITbIoTephl — 10 1mIT.).

Y4eOHOo-HaIIAIHBIE TOCOOUS:

[Ipesenranuu.

[TomemieHus A7t CaMOCTOSITENbHOM paOOTHI.

JlabopaTopust BBIYUCIUTEIIBHON TEXHUKH.

[TomenieHne yKOMITJIEKTOBAHO CIIEIIMATU3MPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEACTBAMHU
oOy4eHwus.

OcHOBHOE 000pY/IOBaHUE:

KommproTepHas TeXHHUKA C BO3MOXKHOCTBIO MOJKITIOUEHUS K ceTH «ITHTepHET» 1 0OecTieueHrneM
JI0CTyTa B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely yHUBepcuTeTa (Kommbiotep 10
LIT., IPOEKTOP € 3KpaHoM 1 mit.).

Y4eOHo-HarIS/IHbIE TOCOOUS:

[Ipeszenranuu.

[Tomerienue a1 caMOCTOSTENHHOM pabOTHI.

HUuranbHbIN 3a.

[TomerneHne YKOMIUIEKTOBAHO CIICIIHAIM3UPOBAHHON MEOEIbI0 U TEXHHUYECKUMHU CPEJICTBAMH
o0ydeHusl.

OcHoBHOE 000py/IOBaHUE:
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http://www.consultant.ru/
http://открытые-данные.минобрнауки.рф/opendata/
http://znanium.com/
http://window.edu.ru/

KommbroTepHas TeXHHKa C BO3MOKHOCTBIO MOJKIIOYEHUS K ceTh «MIHTepHEeT» 1 obecrieueHueM
JOCTYTIa B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO cpey yHuBepcuTeTa (kommbiorep 10
IIT., POEKTOP € SKpaHoM | mIT., MHOTOGYHKIIMOHATBLHOE YCTPOUCTBO 1 1T., mpuHTEp 1 1MIT.)

Y4eOHO-HAISIHBIE TTOCOOUS:

Y4yeOHUKM U y4eOHO-METOIUYECKHE TMOoCcoOUs, MEepHUOJUYECKHE W3/aHus, CIpPaBOYHAs
JuTeparypa.

CteHpl ¢ TEeMAaTUYECKUMU BBICTABKAMH.
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