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OGcyxaena Ha 3aceanny Kabeape! anreOpbl, FTeOMETPHY M MATEMATHYECKOTO aHAIH3a
«37» wucax 2016 r., npotokon Ne 70

BK Kapwawed «37» wag 20148 1.

3aBeayrommit kadeapo
(3aB. /Ka(benpoﬁ) (nara)

Paccmorpena i 0,100peHa Ha 3ace/laHil Y4EHOTO coBeTa (pakyIbTeTa MaTeMaTHKH, HHPOPMATUKH U
Gusuku « F» 26 201 & r.,uporokon Ne /%

IIpencenarens yu€Horo cosera 7 £ (z’/o(w-c/(/ . « Z{’» i 201€°r.
Ch, (mata)

YrBepxaeHa Ha 3aceganuu yuéHoro cosera @I'bOY BO «BI'CIIY »
«Ay» 2 201§ r.,nporokon Ne 7

OTMETKH 0 BHECCHHH H3IMCHEHNI B nporpamMmy:

Jluer usmenenuit Ne

(noanucek) (pyxoBoauTenn OITOIT) (nata)
JTucT n3menenuit Ne

(noanuce) (pyxosoaurens OTTOIT) (nata)
JIncT m3meneHnid Ne

(moamnmcs) (pyxosoaurens OITOIT) (nara)

Paszpaborunku:
Jleniko Bramumup AnekcanIpoBHY, KaH/THIAT NeJaroruueckuX Hayk, A0OLeHT Kageaps! anreOpel,
reoMeTpuu U Maremaruueckoro ananuza ®I'bOY BO "BI'CITY".

ITporpamma aucuunimbsl « AHpopMaMOHHBIE TEXHOJIOIHH B MaTEMaTHKE» COOTBETCTBYET
tpedopanmsm PTOC BO mo nampasnenwio moarotoBku 44.03.01 «Ileparoruueckoe obpasoBanue»
(yTBepKAEH npukazom MunucTepeTBa 00pa3oBanus u Hayku Poccuiickoii @eneparun ot 4
nekabps 2015 r. No 1426) u 6azoBomy yueOHOMY IUI1aHy MO HampaBieHHIO MoAroToBkH 44.03.01
«[Tenaroruueckoe obpazopanuey (npoduis «MaTemMaTukay), YTBEPKAEHHOMY Y UEHBIM COBETOM
OI'BOY BITO «BI'CITY» (ot 25 siuBaps 2016 r., mpoToxon Ne 8).



1. Ilesb ocBOCHMS JMCIUIITHHBI
®opmupoBaHUEe OMbITa B 007acTH pabOTHl C MATEMATUYECKUMU TTAKETaMHU.
2. Mecto nucuuminnsel B cTtpykrype OITOII

I[I/ICI_[I/IHJII/IHa <<I/IH(1)OpMaI_[I/IOHHBIe TCXHOJIOTHH B MaTCMATHUKE) OTHOCHUTCA K BapHaTPIBHOfI
yacTu 0J0Ka JUCHUITINH.

Jnst ocBoeHus aucuuIuinHbl «MH(pOpMallMOHHBIE TEXHOIOTUN B MATEMAaTHUKE»
oOyuyaroluecs UCIOIb3YIOT 3HAHUS, YMEHUS, CIIOCOOBI IEATEIbHOCTH U YCTAHOBKH,
c(OpMHPOBAHHBIE B XO/1€ U3YyUEHMsI JUCHUIUIMH «EcTecTBeHHOHay4YHas KapTHHA MUPay,
«H(popMaoHHBIE TEXHOJIOTUU B 00pa3oBaHUW», «OCHOBBI MATEMaTHYECKOW 00pabOTKU
uHpopmanumn», «Anredpa», «BBoaHBIN Kypc MaTeMaTHKN», «BbICOKOYpPOBHEBBIE METO/IbI
IpoTrpaMMHUpOBaHUs Y, «I'eomeTpus», «Maremarndeckuii ananus», «Pa3zpadorka 3 peKTHBHBIX
aNropuTMoBY, «Teopus BEpOATHOCTEN U MaTEMAaTUUYECKasl CTAaTUCTUKAY, «DU3HKa», IPOXO0KIACHUS
npakThKyu «lIpakTuka 1o rnosy4eHuto NepBUYHbIX NPOPECCHOHAIBHBIX YMEHUN U HABBIKOBY.

OcBoeHnne JaHHOM TUCHMIUIMHBEI ABISETCS HEOOX0IMMONW OCHOBOM /1JIs ITOCIIEAYIOIIETO
U3YYEHHUS JUCHUILINHBI «UUCIIeHHbIE METOIbI», IPOX0XKACHU NPaKTHK «[IpakTuka 1o nomy4eHuro
NIEPBUYHBIX YMEHUI U HAaBBIKOB HAyYHO-HCCIIEN0BATENbCKON NEATEIBHOCTIY, «IIpenaunnomuas
IPAKTHKA.

3. Ilmanupyemble pe3ybTaThbl 00y4eHUsI

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI BBIITYCKHHUK OOJIKCH 06J13.II3TI> CJICAYyIOIUMHA
KOMIICTCHLUAMMU

— CIIOCOOHOCTBIO UCIOJIB30BATh €CTECTBEHHOHAYYHbIE U MaTeMaTUYeCKHe 3HAHUS JUIs
OpPHEHTHPOBaHHS B COBpeMEeHHOM HH(popManmonHoM npoctpancTse (OK-3).

B pe3yJbTaTe H3YUYCHUHA TUCIHUIIJINHBI oﬁyqamumﬁcﬂ JOJIZKCH

3HaAmb
— 0a30BEIE MMPUHIUIIBI YUCJICHHBIX U CUMBOJIbBHBIX BBIYMCIICHUI Ha KOMIIBIOTEPE;
— NPUHIOHUIIBI UCITIOJIB30BaHUA U CIIOCOOBI opraHu3ann BBIYHCIICHHH C IIOMOIIBIO

WolframAlpha;

— CHOCOOBI KOMHBIOTGpHOfI IOATOTOBKU U HY6HI/IKaHI/II/I MaAaTEMATHYCCKUX TEKCTOB,

ymemp
— aHAJIM3UPOBATH U BHIOMPATh KOHKPETHBIE MATEMaTHYECKHE MAKEThI JJIS PeIIeHUs
MIOCTABJICHHBIX MaTEMAaTUIECKHX 3a/1a4;
— UCIIOJIb30BaTh OCHOBHBIE BO3MOXKHOCTH WolframAlpha;
— CO3/]aBaTh MaTeMaTHYECKHE TEKCTHI IPY TOMOIIHN cucTeM cemericta TeX;

é1a0emo

— HaBBIKOM HCIIOJIb30BaHUS MAaTEMATHYECKUX MAKETOB JUUIsl PELICHUS] MAaTEMaTUYECKUX
3aj1ad4;

— HaBBIKOM ucnonb30Banuss WolframAlpha s pemenus MmaTeMaTuyeckux 3a/1ay;

— ONBITOM CO3/IJaHHSI MATEMATHYECKUX TEKCTOB MPHU MOMOIIU cUCTEM ceMenicTBa TeX.

4. O0bémM UCHMILVINHBI U BBl y4eOHOH padoThI



. Bcero CemecTpbl
Bun yuebnoit paboTbl 4ACOR 13
AyIMTOpHBIE 3aHATHS (BCEro) 12 12
B toMm uncie:
Jlextum (JI) 6 6
[Tpaxtrueckue 3ansatus (113) — —
JlaGopaTopHbie padoTsl (JIP) 6 6
CamocTosiTe1bHas1 padoTa 92 92
KourpoJsb 4 4
Bus npomexyTouHOM aTTecTanuu 340
OO6mast Tpy10€MKOCTh 4achl 108 108
3a4€THBIE €IMHULIBI 3 3

5. Coaep:xkaHue TUCHUILIUHBI
5.1. Conep:xanue pa3ieoB IMCUUILIUHBI

Ne HaumenoBanue paznena
n/m JUCHUTIIUHBI

Coneprxanue pasjesna JUCIUILUIUHBI

1 | [IpakTtuka paboTsl ¢
CHCTEeMaMH KOMITbIOTEPHON
anreOpbl

CUMBOJIbHBIEC BBIYUCIICHHS HA KOMITbIOTEpe. OCHOBHBIE
pOoOJIeMbl OPraHU3aluy CUMBOJIbHBIX BHIYUCIICHHH.
OcHoBHBIE (OPMBI U TIPEICTABICHHS aTeOpanIECKUX
00BEKTOB U BBIpAXKECHUN Ha KOMITbIoTepe. CpaBHUTENbHBIH
AQHAJIN3 PA3JIMYHBIX CUCTEM KOMITBIOTEPHOU anreOpsl.
Pa6ora B untepaktuBHom pexume B CKA Maple. OcHOBBI
nporpamMmmupoBanus B cpene Maple.. Co3nanue
JoKyMeHTOB B nakere LaTeX.

2 | 3makomctBo ¢ WolframAlpha | Pabora ¢ WolframAlpha - 6a30ii 3Hanuit u Habopom
BBIYHMCIIUTENbHBIX alTOPUTMOB Ha ocHOBe CKA

Mathematica

3 [IpakTuka co3ganus
nokymMeHTOB B maketre LaTeX

Pasznuynble moaXoap! K CO3AaHUIO U O(OPMIICHUIO
CJI0’)KHO-CTPYKTYPHUPOBAHHBIX MAaTEMATUUYECKUX
JIOKYMEHTOB Ha KOMITIbIoTepe. OCHOBHBIE PUHITUIIBI
co3anusl JOKyMeHTOB B nakete LaTeX.

5.2. KoanyecTBO 4acoB U BH/IbI yqeﬁm,lx 3aHATHH 1O pasaejiaM THCHUIIIMHBI

No HaumenoBanue pazzaena Jlexir. [Tpaxkr. Jlab. CPC Bcero
n/n JUCLUTUIMHBI 3aH. 3aH.
1 | [IpakTHuka pabOTHI C CHCTEMaMH 2 - 2 30 34
KOMITbIOTEPHOH aNreOpsl
2 | 3nakomctBO ¢ WolframAlpha 2 — 2 31 35
3 | IlpakTuka co3maHusi JOKYMEHTOB 2 - 2 31 35
B nakere LaTeX

6. IlepeyeHb OCHOBHOM M J0NOJTHUTEIbHOM Y4eOHOM JIMTEPaATyPHI
6.1. OcHoBHas quTEpaTypa




1. Apsxonos B.I1. Maple 9.5/10 B maTtemaruke, Gpusuke u 00pa3oBaHuM [ DIEKTPOHHBIN
pecypc]/ ApsikonoB B.I1.— Dnexrpon. rekctoBsie qanubie.— M.: COJIOH-ITPECC, 2006.— 720
¢.— Pexxum gocryma: http://www.iprbookshop.ru/20844.— 5BC «IPRbooksy, 1o mapoutto.

6.2. lonotHMTEIBLHAS JIUTEPATypPa

1. CenoB E.C. OcHOBBI pabOTBI B CUCTEME KOMITBIOTEpHOM anreOpsl Mathematica
[DnexTponnsiit pecypc]/ Ceno E.C.— DnekTpoH. TekcToBbIe naHHble.— M.: UHTEepHET-
VYuausepcurer Uudopmanmonnsix Texnonoruit (MHTYUT), 2012.— 207 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/16717.— 3BC «IPRbooks», 1o mapoJiro.

2. psxonoB B.I1. Mathematica 5.1/5.2/6 B MaTeMaTHUECKUX U HAYYHO-TEXHUIECKUX
pacuerax [DneKTpoHHBIH pecypc]: MoHorpadus/ JIpsikoHoB B.I1.— DeKTpoH. TEKCTOBBIS
nauusie.— M.: COJIOH-ITPECC, 2008.— 744 c.— Pexum gocryna:
http://www.iprbookshop.ru/8719.— 5BC «IPRbooks», 1o maposto.

3. dpskonoB B.II. VisSim+Mathcad+MATLAB. BusyansHoe maTremMaTHaeckoe
MojielpoBanue [DnekTpoHHblil pecypc]/ ApsikonoB B.I1.— DnexTpoH. TeKcToBbIe JaHHBIE.— M.:
COJIOH-ITPECC, 2008.— 384 c.— Pexwum noctyna: http://www.iprbookshop.ru/8656.— 3bC
«IPRbooksy, mo mapotto.

4. Jleuko, B. A. Ucnonp3oBanue makera Maple rmpu moAroToBKe y4uTelsi MAaTEMaTUKH U
uHpopmaTuku : yuebd.-meroa. nocodbue / B. A. Jlenko ; Bonrorp. roc. nen. yH-1. - Bonrorpan :
[Tepemena, 2000. - 40 c. : puc. - budmmorp.: c. 40. - ISBN 4 3k3. : 9-00.

7. Pecypcbl UHTEpHeTa

Iepeuens pecypcoB MHTepHETA, HEOOXOAMMBIX JUIS OCBOCHHS JUCIMITIHHBL
1. DnexTponnast bubimoreunas cucrema IPRbooks (http://www.iprbookshop.ru).
2. CucreMa KOMITBIOTEPHOU anreOphl.

8. UH(popManMOHHBIE TEXHOJIOTHH M NIPOrPaMMHOe ol0ecreyeHune

[lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX IPU OCYIIECTBIECHUU
00pa3oBaTeNLHOTO Mpoliecca M0 AUCIUILIMHE, BKIII0Yas IepeyeHb MPOrpaMMHOTo o0ecrieueH st 1
MH(OPMALIMOHHBIX CIIPABOYHBIX CHUCTEM (IIPU HEOOXOIMMOCTH):

1. Microsoft Office.
9. MaTepnaibHO-TeXHH4YeCcKas 6a3a

Jlnst mpoBeieHusl yueOHbIX 3aHATHH 1o qucuuiuinHe «MHpopMaloHHbIe TEXHOJIOTHH B
MaTEeMaTHKE» HEOOXOAUMO CIIEAYIOLIEe MaTepHAIbHO-TEXHUIECKOE 00ecIIeueHHe:

1. Yuebnas ayauropus - aya. 2230, 2219.

2. KomnerotepHsiil kiacce - ayz. 2215, 2107.

10. MeToauyeckne yKazaHus JJsi 00yYAOIIHUXCS M0 OCBOEHHUIO JUCIIHIJIMHBI

HI/ICHI/IHJ'H/IHa <<I/IH(1)OpMaI_H/IOHHBIe TCXHOJIOTUHU B MAaTEMATUKE)» OTHOCUTCSA K BapHaTHBHOﬁ
yacTu O6510Kka AucuuIiuH. [IporpaMMoit TUCIUIIITMHBI TPETyCMOTPEHO YTEHUE JISKINNA 1
MIPOBEICHHE JTA00OPaTOPHBIX padoT. [IpoMexyTodHas aTTecTalus MPOBOIUTCSA B popMe aTTecTaruu
C OLICHKOM.

JleximoHHbIE 3aHATHS HAMIpaBJIeHbI Ha (POpMHUpPOBaHUE MTYOOKHX, CUCTEMAaTU3UPOBAHHBIX
3HaHUM MO pa3aenam JUCUUIUIMHBL. B X01e neKiui npenogaBareib pacCKpblBaeT OCHOBHBIE,
Han6onee CJIOJKHBIC ITOHATHA JUCIHUITIIINHBI, @ TAK)XXE CBA3aHHBIC C HUMU TeOpeTI/IquKI/Ie 158
MPAKTUYECKHE MPOOIeMBI, TaET PEKOMEHIALNHU TI0 TPAKTUIECKOMY OCBOCHHIO M3y4aeMOT0



MatepHaia. B 1ensx kauecTBeHHOT0 OCBOSHUS JIEKIIMOHHOTO MaTepHralia 00yqalonumMes
PEKOMEH/IYeTCs COCTAaBIATh KOHCIIEKTHI JIEKIMHA, UCIIOJIb30BaTh 3TH KOHCIIEKTHI TP MOATOTOBKE K
NPAaKTUYECKUM 3aHATHIM, IPOMEXYTOYHON M UTOTOBOM aTTECTAIUH.

JIaGoparopHas paboTa npeacTaBiseT co00i 0coObIN BUJI MHIMBUAYAIBHBIX IPAKTHYECKUX
3aHATUI 00YUYaIONINXCS, B X0€ KOTOPBIX UCIIOIB3YIOTCSl TEOPETHYECKUE 3HAHUS HA MIPAKTUKE,
IPUMEHSIOTCS ClIeMaIbHbIE TEXHUYECKUE CPEACTBA, pa3IMUHble HHCTPYMEHTHI U 000PYAOBaHHE.
Takue paGoThI MPU3BaHbBI YIIIYOUTH MpodeccnoHaNbHbBIC 3HAHHS 00YJarOIIUXCsl, CPOPMUPOBATH
YMEHUS M HaBbIKHM NIPaKTUYECKON pabOThl B COOTBETCTBYIOLIEH oTpaciu HayK. B npouecce
1abopaTopHOil paboThI 00yUJaIOLIMIiCA U3ydaeT MPAKTUYECKYIO PEATM3ALMI0 TEX MIIM HHBIX
IPOLIECCOB, COMOCTABIISIET OJYUEHHBIE PE3YIbTATHI C MOJI0KEHUSIMH TEOPUH, OCYILIECTBIISAET
UHTEPIPETALNIO PE3YIbTaTOB PabOThI, OLIEHUBACT BO3MOKHOCTh IIPUMEHEHUS MTOTY4YEeHHBIX 3HAHUH
Ha MPaKTHKE.

[Tpu moaroToBKE K 1a00paTOpHBIM paboTaM cielyeT BHUMATEIbHO 03HAKOMHTHCS C
TEOPETUYECKUM MaTEepHaIOM 10 n3ydyaeMbIM TeMaM. Heo0XoAuMbIM yCIIOBHEM JIOIYCKa K
1a00paTOPHBIM paboTaM, MPEANOoIaraloliuM UCI0Ib30BaHUEM CIIELIUAIBLHOIO 000PYA0BaHUS U
MaTepHaJIoB, SIBJISIETCS OCBOCHUE MPaBUJI O€30I1aCHOT0 MOBEACHUS IPU MPOBEJCHUN
COOTBETCTBYIOIINX paboT. B xo1e camoii paboThl HEOOXOAUMO CTPOTO MPHUIEPKUBATHCS TUIaHA
paboThl, IPEUIOKEHHOT0 IpenojaBareieM, GUKCUPOBATh IPOMEKYTOUHBIE PE3YIIbTAaThl PAOOTHI
JUIsL OTYEeTa 0 JTabopaToOpHOU padoTe.

KoHTposb 3a kauecTBOM 00y4eHHUsI U XOJJOM OCBOCHMS JUCLUIUIMHBI OCYILIECTBIIAETCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTaluu
cTyaeHToB. Peiitunrosas cucrema npeamnonaraet 100-0anabHyI0 OLIEHKY YCIIEBAEMOCTH CTYyIEHTa
10 y4eOHOW JUCIUILIMHE B TeUeHUe ceMmectpa, 60 n3 KOTOPhIX OTBOJUTCS HAa TEKYILUNA KOHTPOJIb, a
40 — Ha MPOMEKYTOUHYIO aTTECTALUIO 0 AucuuIInHe. KpurepuanbHas 6a3a peHTHHIOBOM
OLICHKH, TUIIOBbIE KOHTPOJIbHBIE 3aJjaHMs], @ TAKKE METOAUYECKUE MaTepUalbl 110 UX IPUMEHEHHUIO
OINHUcaHbl B POHE OLIEHOYHBIX CPEJICTB 110 TUCLMILIMHE, SBISIOLEMCS IPUIOKEHUEM K TaHHON
porpamme.

11. YueOHO-MeTOANYeCKOEe 00ecTieYeHre CAMOCTOSITeIbHON PadoThl

CamocrosiTenpHast paboTa 00yJaronIuxcst sIBJISETCS HEOTHEMIIEMON YacThIO MpoIlecca
oOyueHus B By3e. [IpaBunpHasi opraHu3aimsi CaMOCTOATEIHbHON PabOTHI MO3BOJSET O0YUAOIIUMCS
PpasBUBaTh YMCHUA U HABBIKKU B YCBOCHUU U CUCTCMATHU3allUN HpI/IO6peTaeMBIX 3HaHHi/JI,
oOecrieunBaeT BHICOKHI YPOBEHb YCIIEBAEMOCTH B MIepro1 00y4eHHs, CIOCOOCTBYET
(OpMUPOBAHUIO HABBIKOB COBEPIICHCTBOBAHUS MTPO(HECCHOHATLHOTO MacTEPCTBA.

CamoctosiTenbHast paboTa 00y4aronuxcs BO BHEAYAUTOPHOE BPEeMsI BKITIOYAET B CeOsI
MMOATOTOBKY K ayIUTOPHBIM 3aHATUAM, a4 TAKKC U3YUCHUC OTACIBHBIX TEM, PACIHUPAIOIINX U
YIAyOISIFOIIMX MPEICTaBICHUS 00YJaIOIIUXCs 10 pa3aenaM U3ydyaeMon JUCITUILIMHEL. Takas
paboTa MOXET Ipernoaaratb NpopadoTKy TEOPETUIECKOTO MaTepraia, padoTy ¢ Hay4YHOMH
JTUTEPATyPOid, BEITIOJTHEHHE MPAKTUIECKHUX 3aJaHU, TOATOTOBKY KO BCEM BHJIaM KOHTPOJBbHBIX
WCIIBITAaHUH, BBITIOTHEHNE TBOPUYECKUX PadoT.

Y4eOHO-MeTOAUYECKOE 00eCTIeYeHHE ISl CAMOCTOATEIHHOU PaboThl 00yUYaONTUXCS 10
JTUCIUTIIIMHE TIPEICTABIICHO B pabodeil mporpaMMe U BKITIOUYAET B CeOs:

— PEKOMEHYEMYIO OCHOBHYIO U JIOTIOTHUTEIBHYIO TUTEPATYPY;

— UH(POPMAITMOHHO-CIIPABOYHBIC U 00pa3oBaTelibHbIC pecypchl IHTepHeTa;

— OLIGHOYHBIE CPE/ICTBA JJIS MIPOBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
arTeCTaluu 1o JTUCHUIIJINHE.

KoHkpeTHbIe peKOMEHIAIHH 110 TNIAHUPOBAHUIO U TIPOBEACHUIO CAMOCTOATEIHHONU PabOThI
10 JTUCHUIIJINHE «HH(l)OpMaI_H/IOHHI)Ie TEXHOJIOTUU B MAaTEMATUKE» MPECACTABICHBI B METOJAUYCCKUX
YKa3aHUAX JJIs 00yUJaIoNuXcsl, a TAK)Ke B METOAMYECKUX MaTepranax (poHI0B OIEHOYHBIX CPE/ICTB.

12. ®oH1 OLIEHOYHBIX CPEICTB



®DoH/T OIIEHOYHBIX CPEJICTB, BKIIFOYAIOIINH NIepeueHb KOMIIETCHIINHN C YKa3aHUEM JTaIoB UX
(dbopMUpPOBaHHUS, OTMIMCAHNE TIOKA3aTENIeH U KPUTEPUEB OLICHUBAHUS KOMITETEHITUI HA Pa3IMuHbIX
aTamnax ux (popMupoBaHUs, OMMMCAHKUE MK OIEHUBAHMS, TUIIOBBIE KOHTPOJIBLHBIE 3aJaHUS U
METOJIUYCCKUE MAaTePHAIIBI SIBJISICTCS TPHJIOKEHUEM K ITporpaMMe yueOHON JUCIIUTLITNHBIL.



