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ITporpamma mucimruiuHel "MateMaTuyeckas pU3HKa U KOMIIbIOTepHOe Mogenuposanue'; 12.03.04 "buorexHuyeckue cUCTEMBL U TEXHOJIOTHH" .

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy muictmMIuIMHBL pa3padoTai(a)(u): foueHT, K.H. baitoekos .U. (Kadenpa Teopernueckoii ¢pusrku, OtneneHue
¢pusukn), 1Edward.Baibekov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-4 CriocoOeH TOHUMATh TIPUHIMITBL PAOOTH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIA 1

MCIIONTb30BATh UX JUIS pellieHus 3aa4 MpoeCcCHOHANBHON JesITebHOCTH

TIK-2 (CriocOOHOCTH K MATEMATUIECKOMY MOJICJIMPOBAHUIO 2JIEMEHTOB U IIPOLECCOB OMOTEXHUUECKUX
CUCTEM, UX UCCJICJOBAaHUIO Ha Oaze HpOCl)eCCI/IOHaIII)HI)IX MaKeTOB aBTOMAaTU3UPOBAHHOI'O
IMMPOCKTUPOBAHNA U CAMOCTOATEIbHO paBpa60TaHHI>IX MMPOrpaMMHBIX IMTPOAYKTOB

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

3HaTh OCHOBHBIE CBOWCTBA M yMETh pa0OTaTh C TAKUMHU CHIELMAIbHBIMK (DYHKIMAMHU Kak (pyHKIMHU Beccelst, oJIrHOMBI
Jlexxanapa, npucoeuHeHHbIE TOIMHOMBI Jlexkanapa, cepudeckue (pyHKIMHY;

3HaTb OCHOBHBIC THUIIbI III/ICI)CI)CPCHHI/IEUII)HI)IX ypaBHeHI/Iﬁ B YaCTHBIX ITPOU3BOAHBIX BTOPOI'O MOPAAKA U YMETh IPUBOAUTD 9THU
YpaBHEHHUA K KAHOHUYECKOMY BULY;

3HATh COBPEMEHHBIE allllapaTHbIE U IIPOTI'PAMMHBIE CPEACTBA BBIYMCIIUTEJILHOM TEXHUKH, IIPUHIUIILI OpTraHU3allnn
I/IH(bOpMaL[I/IOHHbIX CUCTEM, COBPEMEHHbIE I/IH(])OpMaLlI/IOHH])IC TEXHOJIOTUU [JI1 PEHICHNS CbPI?,I/I“ICCKPIX 3aJa4,

TMOHUMATH CYIITHOCTh U 3HaYeHUE WH(GOPMAIIUHU B Pa3BUTUH COBPEMEHHOTO OOIIECTBA, OCO3HABATH OMACHOCTH U yTPO3Yy,
BO3HHKAIOIIKE B 9TOM Iporiecce, COOM0IaTh OCHOBHBIE TpeOOBaHMS MH(OPMAIIMOHHON Oe30MacHOCTH

HoykeH ymeTh:

YMeTb CTaBUTh KpaeBhie 3a/1a9 U BJIAJeTh METOJIAMH PEIIICHHS STHX 3a/1aY;

UCIO/IB30BaTh MH(OPMAIIMOHHbIE TEXHOJIOTUH AT pellleHns (PU3NYECKUX 3a/1a4, TOHUMAaTh, U3J1araTh U KPUTUYECKU
aHAJIM3UPOBaTh GA30BYI0 00LIEDU3MUECKYI0 MH(DOPMALINIO U HAXOOUTD ee B MH(OPMALIMOHHBIX CETSX;

WICTIOJb30BAaTh OCHOBHBIE METO/IBI, CIIOCOOBI ¥ CPEJCTBA TIOJIyYeHHs], X paHEHHs], ITepepaboTKH NH(POPMAIIMHI 1 HAaBBIKKA PaOOTHI
C KOMIBIOTEPOM KaK CO CPEACTBOM yIpaBieHUs HH(pOpMaLUeii;

peliaTh CTaHAapTHBIE 33/1a4M TPOheCCUOHAIBLHON NEesITEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHON 1 OUOIMOrpaduieckoi
KYJIbTYpPBI C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH ¥ C y4€TOM OCHOBHBIX TPeOOBaHUIA
MH(POPMAIMOHHON 0e30MaCHOCTH

I[OIDKGH BJIa€Th:

HaBBIKaMH pabOTHI O crelmaabHBIMU hyHKIMAME (yHKIMU Becces, moauHoMsl JlexxaHapa, MpUcoeIMHEHHbIE TTOIMHOMBI
Jlexxannapa, ceprudeckre (PyHKITIN)

HaBBbIKaMU HUCIIOJIb30BaHUA I/IHq)OpMaLlI/IOHHbIX TEXHOJIOT U1 JUTs peIIeHr A Q)I/IBI/I‘{GCKI/IX 3a/1a4 1 MpEeACTaBJICHUA PE3YJIbTATOB;

TOTOBHOCTBIO ITPUMEHATH Ha IIPAKTUKE HpOCl)CCCI/IOHEUH)HBIC 3HaHUA TEOPUU U METOOOB CbI/I3I/I‘ICCKI/IX I/ICCHG,ZLOBaHI/Iﬁ

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

MPUMEHATH crelraibHble (PYHKIUY, Takue Kak (pyHKmy Beccenst, mommHoMbI JlexaHapa, mprcoeJUHEHHbIE TOJTMHOMBI
Jlexannpa, cdeprueckne (PyHKINM MPH PEIIEHNN MATEMAaTHIECKUX M (PU3UIECKUX 3a1aY;

JeMOHCTPUPOBATH CIIOCOOHOCTH K JaJIbHEHIIeMy 00y4eHHI0

2. Mecro guctummasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MO b) BKTOUeHa B pasaen "B1.0.26 ducturumast (Momyim)" 0CHOBHOH MpodecCHOHANBHON
oOpazoBaresnbHON Tporpammsl 12.03.04 "Brotexanyeckue cucteMs! U TexHosoruu (MeauiiHCKast ToMmorpadust: pusmyecKue
MIPUHIIMITEL U TPUOOpOCTpoeHHUe)" 1 OTHOCUTCS K 00s3aTenbHoi yact OITOIT BO.

OcBauBaetcs Ha 2 Kypce B 4 cemecTpe.

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOEeMKOCTb AUCHUILIMHBI COCTABIISIET 5 3a4eTHbIX (ble) enuHui(bl) Ha 180 vyaca(oB).

KonraktHast pabota - 85 vyaca(oB), B TOM ymcIie JeKiun - 34 yaca(oB), mpakTudeckue 3aHstust - 50 yaca(oB), 1abopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoTHl - 1 yaca(oB).

CamocrositesibHast padota - 95 yaca(oB).
Koutposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISL TUCLUIUIMHEL: 3a4eT B 4 ceMecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yacbl KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazpennl qucuuniaHb / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
1. [Tema 1. CnertmasnbHble (DyHKITHH 4 6 0 6 0 0 0 25
2 Tema 2. YpaBHeHUsI MaTeMaTHIeCcKOi (pU3NKU 4 3 0 6 0 0 0 35
3 Tema 3. KoMmpioTepHOE MOJETHPOBaHIE B (PU3HKE: 4 10 0 18 0 0 0 15
CrIOCOOBI, IIPUEMBI, METOIBI
4. Tema 4. MeTo/1bl YHCIIEHHOTO peinierus cucrem 4 10 0 20 0 0 0 20
g depeHIaIbHBIX YPaBHEHUIT
lToro 34 0 50 0 0 0 95

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIsT)
Tema 1. Cnenuanbabie (pyHKIMI

[NonsTtue o kpaeBbIx 3agadax. 3agada [ltypma-JInysrmis. OCHOBHBIE ypaBHEHUS LIS IMIMHIPAIESCKUX (DYHKIUH. Y paBHEHHE
Beccens. Pemenne ypaBHenus beccenst ais nesoro naaekca. PexkyppentHoe cootHomenue i pyHkn beccensi. Y paBHenue
Jlexannpa. [TpousBoasimas ¢pyHKIus 1 moarHOMBI JlexaHapa. PekyppeHTHbIe cOOTHOmEeHu U1 TOJIMHOMOB JlexxaHapa.
INonmHoMms! Jleskanzapa Kak peneHus ypaBHeHus Jlexanapa. OpToroHaabHOCTh OIMHOMOB Jlexanapa. [IpucoequHeHHbIE
yskmn Jlesxxanzapa v MX BIpakeHHE Yepe3 IMPON3BOAHbBIE OT MONMMHOMOB Jlexanapa. Pemenne 1-oif BHyTpeHHEH 1 BHEIITHEH
3a/1a4 Jyis Wwapa B ciiyyae ypaBHeHus Jlamtaca. Cepuueckre (pyHKUIUH.

Tema 2. YpaBHeHHUsI MaTeMaTH4eCKOH (pU3NKU

YpaBHeHHs MaTeMaTH4ecKol (pu3nku. Bapuarmonnsiit mpuHimn B usuke. Kinaccndukanys ypaBHeHH# 2-T0 MOPsIIKa €
YaCTHBIMU ITPOU3BOIHBIMY Y ITPUBEJEHIE X K KaHOHNYECKoMy Buy. POpMyIMpOBKa KpaeBbIX 3a/1a4 1 3a1auu Komm.
CB0oGO/IHbBIC U BBIHYKICHHbIC MaJlble MONepeuHble KoJIeOaHus CTpyHbl 1 MeMOpaHbl. BbIBo ypaBHEHUI CBOOOJHBIX 1
BBIHY>KJICHHBIX MaJIbIX IIPOJOJIbHBIX KOJIeOaHMI TOHKOTo cTtepxHs. Pemenne 3amaun Komm 11st 6eCKOHEYHON CTPYHBI.
dusryeckass MHTepIpeTalys peleHus. PenieHre 3aiaun Uisi CBOOOJHBIX KOJIEOAHUI OTHOPOIHOW CTPYHBI C 3aKpeIlIeHHBIMH
koHUamu. Ctosturie BosIHBL. PerieHne 3aqaum 1t BBIHYKJEHHBIX KOJIeOaHUI OTHOPOAHOM cTpyHsl. Perenne 3agaun Komm s
BOJIHOBOT'O YpaBHEHHMsI B TPOCTPAHCTBE. PellleHne 3a1aun 0 CBOOOIHBIX KOJICOAHUSIX KPYIJION MEeMOPaHBI C 3aKpEIUICHHbIMU
I'PaHULIAMH.

BeiBOJ ypaBHEHHIA TEIUIONPOBOIHOCTH IS Telia, crepxkHs. [uddysus raza B Tpyde. [TocTaHOBKa KpaeBbIX 3a1a4 ¥ 3aa4un
Komm 151 ypaBHeHUIA TeIIONpoBoAHOCTH. Pemienne 1-0i KpaeBoii 3a1aun JJisl ypaBHEHUs! TEIJIONPOBOAHOCTH Oe3
UCTOYHHMKOB ¥ ¢ MCTOUYHUKamHK. 3anava Ko gy 6eckoneuHoro crepxus. denbra-pyHkims dupaka.

Tema 3. KomnboTepHoe MoenpoBaHne B (pU3HKE: CHOCOOBI, NPHEMbI, METOIbI

[IporpamMMHast peasi3aius YMCISHHOTO aHaIn3a: 0030p OCHOBHBIX MAKETOB M NporpaMmHoro obecnieuenus: (MatLab, Maple,
Mathematica, Origin, Derive u ap.). I[IpumeHeHre nH(OPMAIIMOHHBIX TeXHOJIOTUH B (pusnke (pusnka B IHTEpHETE).
Peanuzanus aHaTUTUYECKUX PAcUYeTOB B BHIUMCIUTENBHBIX MakeTax. [IporpaMMupoBaHue 1 BeIYMCIEHUE B TakeTe Matlab.
O0630p crnenranbHbIX MakeToB (toolboxes). Simulink, cumBoIbHBIE BIUMCHeHYs, fitting, rpaduka, u p. makeTsl.

Peanmzaris aHATMTUYIECKUX PacueTOB B BHIUMCIIMTENIBHBIX TakeTax: Mathematica, Maple, Derive, MathCad, MatLab u np.
O630p BozmoxHOCTEN. [TpuMeps! UCTIOIb30BaHUS.

Crpannua 4 u3 10.
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Tema 4. MeToAbl YNCJIEHHOTO pPemeHusi cucteM qud ¢ epeHnHATBLHBIX YPaBHEeHAN

YucieHHble METOABI pelenus 3a1aun Kommm [1s cucteMbl OOBIKHOBEHHBIX I (epeHIaNbHbIX YPAaBHEHUH IEPBOro NOpsiaKa.
Meron Ditnepa. Meron Pynare-Kyttel. Tounocts MeTonoB. [IpriMeHeHrEe METOIOB pelieHus CUCTeM TudpepeHIHaTbHBIX
ypaBHeHuii 1-ro nopsiaka ajs perieHue udepeHIManbHbIX YpaBHEHUI BTOPOTro U 00Jiee BBICOKMX MOPSIIKOB.

Cerounble (pyHKIMH, Pa3HOCTU. PazHoCTHBIE ypaBHeHUs. ['paHnyHble ycnosus. Pemenne auddepeHnyanpHbX ypaBHEHUH B
YAaCTHBIX TPOU3BOAHBIX. METO/ CETOK U KOHEUHBIX 3JIeMeHTOB. OCHOBHbIE peraTeny AuddepeHIuanbHbIX ypaBHEHUH B
MatLab. Ananuriueckue perieHus. Buszyanusaius pereHui.

5. IIepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TAK U IPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIeCTBIeHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyiapcTBEHHOIO aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK M)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJCHHS BBICIIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) dpeaepaabHOrO yHUBEpCUTETa
A. b. Banakun Knaccuieckne opToroHajibHbIe IIOJMHOMSI - http://toig-kazan.narod.ru/education/V/minipoly.pdf

A. b. Banakun Tpu nekuun no teopun pyHkimil beccens -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/21704/0-780250.pdf

H. P. XycHyTnuHOB Y paBHEHUsI MaTeMaTH4ecKoi (pru3nky - Y paBHeHNEe KoJeOaHUi CTPYHBI -
https://dspace.kpfu.ru/xmlui/bitstream/handle/net/21580/06_48_2009_000210.pdf

H. P. XycHyTauHOB Y paBHEHUs1 MaTeMaTH4eCKON (PU3MKY - Y paBHEHUE TEIIONPOBOAHOCTH -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/21579/06_48_2009_000209.pdf

3BC "Jlanp". U6parinmoB, 1.M. OCHOBBI KOMIIBIOTEPHOTO MOJEIMPOBAHMUS HAHOCHCTEM. [DJIEKTPOHHBIH pecypc] : yueo.
nocobue / I.M. U6parnmos, A.H. Kosmos, 10.®. Hazapos. - Dnextpon. aan. - CII6. : Jlans, 2010. - 384 c. -
http://e.lanbook.com/book/156

3BC "Jlanp". [TopmHes, C.B. KomnbeiotepHoe MonenupoBanue (usmdeckux mnporeccoB B nakere MATLAB. + CD.
[DnexTpoHHbiit pecypc] : yuel. mocodue. - dnektpoH. naH. - CII6. : Jlanb, 2011. - 736 c. - http://e.Janbook.com/book/650

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILINHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAJIb, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MTPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLIUILIUHE (MOYJI0);

- KpUTEPHUH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOLIEAYPbl OLIEHUBAHMSI 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBA;
- KpUTEpHH OLIEHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AEMOHCTPUPYEMBIM
pesyJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoM nTeparypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

A. b. Banakun Knaccnueckue opToroHajbHbIe IIOJMHOMSI - http://toig-kazan.narod.ru/education/V/minipoly.pdf
AJsroputMsl 1 MeTofsl - http://algolist.manual.ru/

BrrurcutenbHbIe MeToOIB B TeopeTrdeckoi ¢usuke. / Jemunos P.I'., Caiikun C.K., ITpomms 10 . H. -
http://kpfu.ru/portal/docs/F1394129731/vychisl_met_v_teor_fizike.pdf

KommnblotepHoe MozenpoBaHue (pU3MUECKUX MmporeccoB ¢ ucnoabp3opanneM MATLAB. / Kotkun I'.JI., Yepkacckuit B.C. -
http://microsat.sm.bmstu.ru/e-library/MatLab/main.pdf

P. A. Jaumes, B. C. HukutuH YpaBHeHus MaTeMaTnueckor pusuku. COOpHHK 32124 -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Caiit kaenpsl Teoperndeckont puzuxu KOV - http://kpfu.ru/theor.phys
AnekTpoHHast 6ubimoreka Matlab.Exponent.ru - http://matlab.exponenta.ru/

9. MeToandecKne YKa3aHHSA VIS 00yUJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUU Paz6op u ycBOeHHe JIeKITMOHHOTO Matepuaia. [Tocie KaxIoi JeKIUu CTyIeHTy ClieyeT BHUMATEJIbHO MPOYUTATh
¥ pa3o0paTh KOHCIIEKT, ITPU STOM:

- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIpe/IeIICHUS.

- [ToHsATH Bce MaTeMaTHUECKIE BBIKJIAJKY 1 JIeKAIIUe B UX OCHOBE (PH3MUECKIE TIOJOKEHUS U IOMYIIICHHS,
BOCIIPOM3BECTH BCE BHIKJIAJIKA CAMOCTOSTENILHO, HE TJISAIS B KOHCIIEKT.

- BBINOTHUTE WK JO/IeNaTh BBIKJIAJKU, KOTOPBIE JIEKTOP MPEAITICAN CIIeIaTh CAMOCTOSATENIHHO (€CTH TAKOBBIE
WMEIOTCS).

- Ecym nekTop nipeamuican pa3odpars yacth MaTepuaia 6ojiee OAPOOHO CAMOCTOSITEIBHO 1O IOCTYITHBIM
MMMCbMEHHBIM WJIH JIEKTPOHHBIM UCTOYHHKAM, TO HEOOXOIMMO CBOEBPEMEHHO 9TO CIEJIaTh.

- [Ipr BO3HMKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHMMAaHHEeM MaTepralia peKOMEH TyeTCsl IOMPOCUTh TIOMOIIHU Y
CBOMX OJIHOTPYITITHUKOB HWJIM COKYPCHUKOB. Takke MOKXHO OOpaTUThCS 32 TIOMOIIIBIO K JieKTopy. i aToro
MOJKHO JIMYHO TIOJIOUTH K MPEToaBaTelio, IMOO HAIMUCATh eMy JIEKTPOHHOE MUCHMO, C(POPMYJIMPOBAB B HEM
BO3HUKAIIUE BOMPOCH. K NMIChMy MOKHO MPUKPENUTH KaKUe-TNO0 JIeKTPOHHbIE MaTepUAIbl, CBSI3aHHbIC C
BO3HUKIIIMMY BOIPOCAMH, HAIIPUMep, OTCKAaHUPOBaHHBIE WK C(hoTOrpachupOBAHHBIE JIMCTOYKH C PYKOIIUCHBIMU
KOMMEHTapUsIMU, TOMETKAMH, BHIKJIAJKAMU U T.IT.

npaktiyeckre | HeoOXommMo akTHBHO y4acTBOBATh B pabOTe CEMUHAPOB (BBIIONHATH BCe TpeOOBaHMs NperoiaBaTets,
3aHATUA MIPUXOJUTD MOATOTOBJIEHHBIMH K 3aHATHIO) X CBOEBPEMEHHO BBIIIOJIHATH KOHTPOJIbHBIE pabOThI, HE OCTABIISATH

TIepeNUChIBAHNE HEBBITTOJHEHHBIX 3aJaHUI HA 3a4YeThl M 9K3aMEHBI.

OueHb BaKHO He IPOITyCKATh 3aHATHS (JIEKLMH, a OCOOEHHO MPAKTUYECKUE 3aHATHSA).
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Crpanuna 6 u3 10. Il YH



ITporpamma mucimruiuHel "MateMaTuyeckas pU3HKa U KOMIIbIOTepHOe Mogenuposanue'; 12.03.04 "buorexHuyeckue cUCTEMBL U TEXHOJIOTHH" .

Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosrespbHOe HU3y4YCHHE YaCTU MaTepuraja. Ecnu vacth yqe6H0ro MaTepuala OTBEI€HA Ha CaMOCTOATEIILHOE
HU3y4eHue, To HCO6XOHI/IMO MPUCTYIIUTH K 9TOMY HE3AMEAJIMTEILHO MOCJIE YKa3aHUA IpenoaaBaTejid 1 OCBOUTH

MaTepuJl B OTBEJICHHbIE UM CPOKH. Matepuall ciie/lyeT U3y4uTh MO JOCTYIHBIM MTHChbMEHHBIM U 3JIEKTPOHHBIM
WCTOYHUKAM, O KOTOPBIX COOOIIHT IpEero/iaBaTesib.

B camocrosiTenbHON oMalHel paboTe CTYIeHTOB MOKHO BBIIEIHTD JIBE COCTaBIIsIioNIue: 1) pa3dop pelieHuit
3aa4 ay/IMTOPHBIX 3aHATHH, 2) CAMOCTOATENBHOE pellieHne JOMAIIHKX 331a4. TakuM oO0pa3oMm, IpHs JOMOH
TI0CJIe KaXI0T0 ayUTOPHOTO 3aHSTHS, CTYAEHT JIOJKEH CHavala pelIuTh CaMOCTOSTENHHO (He I/l B pabovylo
TETpasib) Te 3a/a4k, KOTOPbIE PELIMII PENo/aBaTelb BO BpeMs 3aHsATHs. [1pr BOSHUKHOBEHHU TPYJHOCTEH BO
BpeMsI pelleHus1 KaKoH-HUOYIb 33/1a4H Clle/lyeT pa3o0parh pelleHne STON 3aaull B TETPaau. 3aTeM CleayeT
pelmTh 3a1a4uy camocTosTeNbHO 6e3 Terpany. CKOJbKO Obl pa3 He MPUXOJUIOCh BO3BPAIATHCS K TETPaIH,
HACTOSITEIbHO PEKOMEH/IyeTCs BCE e HAYUUThCSI BOCHPOM3BOANTD PEIIEHHE CaMOCTOSATENBHO. 3aTeM CIIeayeT
TIPUCTYIHUTD K PEIIEHHIO 33/1a4 U3 JOMAIIHETo 3aaHusl. [Ipy BOSHUKHOBEHUH TPYJHOCTENH PEKOMEH/IyeTCsl
TIONIPOCHUTH IOMOIIM Y CBOMX OAHOTPYIITHUKOB WJIM COKYPCHHUKOB. [IprBETCTBYETCS COBMECTHBIN ITOUCK PELIEHHH.
Tax:ke MOKHO 0OpaTUTHCS 3a IOMOIIBIO K NperogaBaTeo. s 3Toro MoXHO JIMYHO TIOJIOWTH K ITPEroiaBaTelIo,
MO0 HarMcaTh eMy JIeKTPOHHOE IMCbMO, c(hOPMYJIMPOBaB B HEM BOZHHMKAIOIIME BOIIPOCH /WM TIPHKPETTUB
CBOI OTCKaHMPOBAaHHBIN WM c(hoTorpadpoOBaHHBIN BapUaHT pelieHus Ajisi poBepku. [IpormycTuB kakoe-1moo
3aHsITHE, CTYAEHTY CJIeflyeT CKONMPOBATh PelIeHre pa300paHHBIX Ha 3aHSTHY 3a7a4 U3 TeTPaay KaKoro-HuOy b
OJJHOTPYIIITHHKA; pa300paTh MX PElleHne, PEIINTh UX CAaMOCTOSITEIBHO, a TAK)KE PEIIUTh 33241 JOMAIIHETO
3aJaHus.

3a4eT 3aJI0roM yCrienHo! cjauu 3a4eTa ABJSITCS CHCTEMaTHYeCKHe, JOOPOCOBECTHBIE 3aHATUS CTydEHTa.
Crienmduueckoii 3aj1aueid paboThbl CTY/IEHTa B MIEPUOJ] 32UE€THON CECCHU SIBIISIOTCS IOBTOPEHUEe, 0000IIeHIe 1
CHCTeMaTH3alys BCero MaTepraia, KOTOPBI M3y4YeH B TeueHne ceMecTpa. HaunHaTh MOBTOpeHHe peKOMEHAYeTCs
3a MECAL-TIOJITOPa JI0 Hayajla CeCCUM.

B ocHOBY OBTOpeHMS JOJKHA OBITH MOJIOXKEHA TOJIBKO NporpamMMa. He ciienyer moBTopsATh HU 1O OuieTam, HA
10 KOHTPOJIBHBIM BorpocaM. [ToBTopeHre 1o GuiietaM HapyIaeT CUCTeMy 3HaHHH U BeJeT K MEXaHUUECKOMY
3ay4YMBaHMIO, K 'HaTacKMBaHMIO'. [IOBTOpEeHHeE MO pa3IMYHOro posia KOHTPOJIBHBIM BOIIPOCaM MPUBOIUT K
MIPOIyCKaM U Ipo0esiaM B 3HAHUSX U K HeJOpaOOTKe MHOTa BeCbMa BaKHBIX pa3iesnoB nporpaMmsl. [loBropenue
- IPOLIECC MHAMBUAYAIbHBIN; KQKIBIA CTYAEHT HOBTOPSIET TO, YTO IS HErO TPYAHO, HEsICHO, 3a0bITo0. [IoaTomy,
MIpesk e YeM MPUCTYITUTh K IIOBTOPEHHIO, PEKOMEHIYeTCsl CHayajla BHUMATeJIbHO IOCMOTPETh ITPOrpamMmy,
YCTAaHOBUTb HanOoJiee TPpyAHbIE, HAMMEHEe YCBOSHHBIE Pa3/iesibl M BHIIIMCATh MX Ha OTIEIBbHOM JIMCTE.

B mporiecce NOBTOpEHMsI aHATM3UPYIOTCS ¥ CUCTEMATH3UPYIOTCS BCE 3HAHMS1, HAKOIUIEHHbIE P M3YYEeHU!
MIPOrpaMMHOI0 MaTepHalia: JaHHbIe YUeOHHUKA, 3aNMCH JIEKLMH, KOHCIIEKTHI IIPOYMTAHHBIX KHHT, 3aMETKH,
cIeJIaHHbIe BO BpeMsl KOHCYJIbTALlMI MIIM CEMHHAPOB, U Ip. HU B KoeM cityyae Hesb3si OrpaHUYMBAaTHCS TOJBKO
OJHUM KOHCIIEKTOM, a TeM OoJiee, Ty KUMH 3alUCSIMH. BCsAKoro posa 3anmcy ¥ KOHCIIEKTHI - BEIH Cyry0o
WHIWBHAYAJIbHbIE, TIOHATHBIE TOJBKO aBTOPY. I OTOBSICH IO UyKMM 3aIUCsIM, JIETKO MOXKHO BIIACTh B OUECHb
rpyoble ommoOKu. CaMo MOBTOpEeHHE PEKOMEHAYETCs BECTHU 0 TeMaM IIPOrpaMMBI U T10 TJIaBaM y4eOHHKa.
3aKoHUYMB paboTy HaJ TeMOH (IJ1aBOM), HEOOXOIMMO OTBETHTH HA BOIIPOCH YUEOHUKA MJIM BHITIOJIHUTH 3a/laHUs, a
camoe JIydlliee - BOCHPOM3BECTH Bech MaTepual. KoHcybTanmu, KOTophle IPOBOATCS JIsl CTYACHTOB B ITEPHOL,
9K3aMEHAIIMOHHOH CeccHy, He0OXOAMMO UCIONBb30BaTh IS yITyOJaeH!s 3HAHUI, 1J1s1 BOCIIOJHEHH S POOeIioB U
IUIS pa3pellieHrs] BCeX BO3HUKIIMX TPyAHOCTel. bes TIiaTesbHoro caMocTosITeNIbHOTO MTPOAYMbIBAHUS MaTepraa
Gecefla ¢ KOHCYJIbTAHTOM HEen30eKHO Oy/IeT HOCUTh 'O0IIHiA', TOBEPXHOCTHbIN XapaKTep 1 He MPUHECET HYKHOTO
pesyJbTara.

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomnbioTep 1 puHTEp AN paclevyaTky pa3gaTOuHbIX MAaTepHAIOB.

MynbTuMeniiHas ayAuTOpUS.

KommbloTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIU, 06)161"1310]].[146
BOCHIpUATUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEpPCUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YUaIOIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUC MMPOIrpaMMHBIX CPEICTB, 06€CHC‘II/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMGHI/IIjI, (l)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX Ha60paTOpPIﬁ 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [Uis Tiepeaadyn MH(GOpMali1, OPraHU3aliy Pa3iniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4aloLIerocs ¢ nNpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 POBEACHMUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTELHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeRyTOUHOH aTTECTAIIUH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MHMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.
[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 12.03.04

"BruoTeXHUYECKHEe CUCTEMBI U TEXHOJIOTUH'" U MPO(IITI0 IOArOTOBKY "MeauiuHcKkast ToMorpadus: (pu3ndecKue MPUHIMITH 1
npudopocTpoeHue".
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

HpO(l)I/II[b MOATrOTOBKU:_MenuimHckast TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Ierposckwmit, U. I'. Jlekimu 00 ypaBHEHHMSX C YaCTHBIME NPOM3BOAHBIMY : yueOHuK / W. T'. [lerpoBckuil. - Mocksa :
OUBMATIINT, 2009. - 404 c. - ISBN 978-5-9221-1090-7. - Tekcr : 31eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/59551 (nata oOparuenus:: 21.12.2023). - Pesxkum qoctyna: 1jist aBTOpU3.
OJIb30BaTeIeH.

2. TopioHoB, A. ®. Metoapl MaTeMaTH4ecKoi (pU3MKM B IpUMepax U 3ajiadax: YueOHoe nocodue: B 2 romax Tom 1/ ['oproHOB
A.®. - Mocksa :PU3MATIIUT, 2015. - 872 c. ISBN 978-5-9221-1641-1. - Tekcr : anekTpoHHbIid. - URL:
https://znanium.com/catalog/product/768673 (nara oopamienus:: 21.12.2023). - Pexxum gocTyma: 1o MoJImcKe.

3. HaBoimos, A. I1. Metoast MaTeMatudeckon (pusukn. Kinaccudukanus ypaBHeHH# 1 IocTaHOBKA 3a1a4. Metox [Janambepa:
Kypc nexkuwii / Jabinos A.IL., 3neianesa T.I1. - Mocksa :HULL UHPPA-M, 2017. - 100 c.ISBN 978-5-16-105499-4 (online).
- Tekcr : anextponnbid. - URL: https://znanium.com/catalog/product/884637 (nata obpamienust: 21.12.2023). - Pexum
JOCTYTIA: TIO TIOAIITUCKE.

4. KBacos, B. 1. Yucnennsle MeTo/Ibl aHAM3a U JIMHEWHHOM anreOpsl. Mcnons3zoBanue Matlab u Scilab : yueGHoe nocobue / B.
N. KBacos. - Cankr-IlerepOypr : Jlanpb, 2022. - 328 c. - ISBN 978-5-8114-2019-3. - Tekcr : anekTpoHHbIii // JlaHb :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/212234 (narta obpamienus: 21.12.2023). - Pexum
JOCTYIIA: IJIs1 aBTOPU3. TTOJIb30BaTEIEH.

JonoaHuTeJbHAs JUTEparypa:
1. Bapamkos, B. A. Meroasl MaTemariueckoi ¢pusuki : yued. nocodue / B. A. Baparikos. - Kpacnosipck : Cu6. denep. yH-T,
2012. - 152 c. - ISBN 978-5-7638-2497-1. - Tekcr : anektporHbId. - URL: https://znanium.com/catalog/product/492290 (nata
obparmrenus: 21.12.2023). - PexxuM goctyna: Mo MoIImcKe.
2. Kager B. B. MeToabl MaTeMaTuieckol (pU3MKU B pellieHUH 3a/1a4 HeTerazoBoro npousBojcTea: Kypc nekuuil. -
MockBa-MxeBck: IHCTUTYT KOMIBIOTEPHBIX UccaenoBa- Huil, 2004, 148 ctp. - TekcT : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/345149 (mara obpamenus: 21.12.2023). - Pexum qocTymna: Mo MoarucKe.
3. Bragumupos, B. C. YpaBHeHUs1 MateMaTiyecKoi (pU3HKH : yueOHHK 11 By3os / B. C. Bnagumupos, B. B. XKapunos. - 2-e
u3L., crep. - Mocksa : DUBMATIIUT, 2008. - 400 c. - ISBN 978-5-9221-0310-7. - Tekcr : anexktponHsiii. - URL:
https://znanium.com/catalog/product/169279 (nara obpamenus: 21.12.2023). - Pexxum goctyna: o noanmcke.
4. IMpommn, 0. H. BerurcnurensHas Gusmka : MpakTHYECKUii Kype: yueoHo-meroanueckoe nocodue / 10. H. IMpommn, 1. M.
Epemun. - Kazanb: Kazanckwuii rocynapcrennsiii yuusepeuret, 2009. - 179 c. - {38 3k3. B ¢onzmax 6u6n. KOV}
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.26 Mamemamuueckas (husuka u KOMNbIOMepHoe MOOEAUPOBAHUe

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/IJ'[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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