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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 padota - 90 yaca(oB), B TOM 4mcIie JeKiun - 36 yaca(oB), MpakTUIECKHe 3aHsTUs - 54 yaca(oB), 1JabOpaTOpHbIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoTh! - O yaca(oB).

CamocrositesibHast padota - 90 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 Pa3zfennt iucuunumnst / Ce- Ulexuun, Texuun{IIpaktu-[[Iipakru-JIagopa-/Iladopa- TeJb-
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 8 0 12 0 0 0 20
2 Tema 2. YpaBHeHUsI MaTeMaTHIeCcKOi (pU3NKU 4 3 0 12 0 0 0 20
3 Tema 3. KoMmpioTepHOE MOJETHPOBaHIE B (PU3HKE: 4 10 0 14 0 0 0 20
CrIOCOOBI, IIPUEMBI, METOIBI
4. Tema 4. MeTo/1bl YHCIIEHHOTO peinierus cucrem 4 10 0 16 0 0 0 30
g depeHIaIbHBIX YPaBHEHUIT
Toro 36 0 54 0 0 0 90

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.




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

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).

3 A
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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.

Crpanuua 6 u3 10.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

s Haubonee 3(ppeKTHBHOTO YCBOCHUS MaTepUaia MPAKTHIECKOTO 3aHATHS PEKOMEH]TyeTCsI TPOBECTH
MOJITOTOBKY K HeMY: 1) BHIITOJIHUTP 33/IaHHOE Ha MPEIbIIYIIEM IIPAKTUISCKOM 3aHATHH JIOMaIlIHee 3aJaHue
(mompoOHee pekoMeHaaIu 00 3TOM cM. B IyHKTe "CamocTtosTenbHas padora'); B cliydae BOSHUKHOBEHHS
CJIOKHOCTEH C ero BHITOJTHEHHEM, ObITh TOTOBBIM KPATKO UX c(hOPMYJIMPOBATh Ha 3aHSTUM; 2) pa300paTh
JICKITMOHHBIA MaTepHaI MPEJICTOSAIIETO MPAKTUIEeCKOro 3aHATHs. [Ipy BOSHUKHOBEHWUH TPYAHOCTEN C
BHITIOJTHEHVMEM JIOMAIITHETO 3a/IaHUS TaKXKe PEKOMEHIYeTCsl POKOHCYJIbTHPOBAThHCS Y CBOMX OJTHOTPYIITHUKOB
WA COKYPCHUKOB, TIPUBETCTBYETCS] COBMECTHBIN MOUCK pelieHni. Takke MOKHO OOpaTUThCS 32 TIOMOIIIBIO K
npenojiaBateso. IIponycTus Kakoe-110o0 3aHsTHE, CTYAEHTY CIIeAyeT CKONMPOBATh pelieHre pa300paHHbIX Ha
3aHSTUY 3324 U3 TETPaJel OJHOTPYIIITHUKOB; pa300paTh UX pellieHUe, PEITUTh UX CAMOCTOSATENIBHO, a TAKKe
PeLIUTD 3a1a49K JJOMAIITHETO 33/1aHMs.

CaMOCTOsI-
TenbHas paboTa

CamocTosTeIbHOe U3yYeHHe YacTH MaTeprana. Ecim yacTs yueOHOro MaTeprana OTBEeIeHa Ha CaMOCTOSTENIbHOE
U3yYeHue, TO HEOOXOAMMO MPUCTYITUTh K 3TOMY He3aMeUTUTEIbHO NociIe yKa3aHUs MPEerofaBaTesst 1 OCBOUTh
MaTtepui B OTBEACHHbIE UM CPOKH. Marepuai clieayeT U3y4HTh 110 JOCTYITHBIM MMCbMEHHBIM M 3JIEKTPOHHBIM
WCTOYHMKAM, O KOTOPBIX COOOIIHT MPEernoaaBaTesb.

B camocTosTe pHON JOMAIIHeH padoTe CTYIeHTOB MOKHO BBIIEJIUTD JIBE COCTaBJIAOIIME: 1) pazOop pelueHni
3a/1a4 ayUTOPHBIX 3aHATHH, 2) CAMOCTOSTENIFHOE PellieHre JOMAIIHUX 3a4a4. Takum o0pa3oM, Mpuas JOMOn
ToCJIe KaXI0ro ayJUTOPHOTO 3aHSATHS, CTYJEHT JOJDKEH CHAaYasIa PeIUTh CAMOCTOSITENIBHO (He IS B pabouylo
TeTpapb) Te 3aJa41, KOTOpbIe peLIvl IIPernoAaBaTesb BO BpeMs 3aHATHs. [Ipi BOSHUKHOBEHHH TPYAHOCTEH BO
BpeMsl pelleHNs] KakoH-HUOYAb 3a/1aull CIeAyeT pa3o0parh pelieHrue STO! 3a1auu B TeTpagy. 3aTeM ciemyer
PELINTb 3224y CaMOCTOATENBHO 0e3 TeTpaau. CKOIBKO Obl pa3 He PUXOAMIIOCH BO3BPAILAThCS K TETpaiH,
HACTOSTEILHO PEKOMEH/yeTcsl BCE ke HayUUThCS BOCIIPOU3BOIUTD PELIEHHE CaMOCTOSITENIBHO. 3aTeM CliefyeT
MIPUCTYNHTD K PELISHHIO 3a/1a4 U3 JOMAIIHETro 3a1aHus. [Ipy BOSHUKHOBEHUH TPYJHOCTEN PEKOMEHIYeTCs
TIONPOCUTH TIOMOLIM y CBOMX OJHOTPYNITHUKOB MJIM COKYPCHUKOB. [IpHBETCTBYETCS COBMECTHBII IIOMCK PEIEHH.
Takske MOXKHO 0OOpaTUTHCS 3a MMOMOIIBIO K ITpernoaaBaTeo. [yt 9Toro MOkKHO JIMYHO MOAOWTH K IPenoiaBaTeo,
7m0 HaMcaTh eMy JIEKTPOHHOE IIMChMO, C(hOPMYIIMPOBAB B HEM BO3HMKAIOIINE BOIPOCH! /MM MIPUKPETIHB
CBO#I OTCKaHMPOBAHHBIN WK c(hOTOrpapMpOBAHHBIN BAPUAHT pellieHus s poBepku. [IpomycTuB kakoe-1mbo
3aHSATHE, CTYIEHTY CJIeyeT CKOITMPOBaTh pellieHre pa300paHHbIX HA 3aHATHU 33124 U3 TETPaad KaKoro-HuOyab
OIHOTPYIITHUKA; Pa300paTh UX pelleHNe, PEIUTh HX CAMOCTOSITEBHO, & TAKKE PEIUHTh 3aJa41 JOMAIIHEro
3a/1aHuSl.

3a4€T

3aJI0roM yCIenHO! CIauu 3a4ueTa SBJISIOTCS CUCTEMATHUeCKIe, TOOPOCOBECTHBIE 3aHSITUS CTYICHTA.
Crierudpriuecko 3aaueil padoThI CTYICHTa B TIEPUOJI 3a4eTHON CECCHH SIBJISIOTCS IIOBTOPEeHKE, 0000IeHIE 1
CHCTeMaTH3allis BCEro MaTepralia, KOTOPBIA N3yUYeH B TeUeHue cemectpa. HaunHaTh OBTOpEeHHe PeKOMEHIyeTCs
3a MeCSII-MIOJITOpa JJO Havyajia CECCHU.

B ocHOBY mOBTOpeHMs OKHA OBITh TIOJIOKEHA TOJIBKO Iporpamma. He clietyeT moBTOPSITh HY TIO OWJIeTaM, HU
0 KOHTPOJILHBIM BoripocaM. [ToBTopeHwe 1Mo OrieTaM HapylaeT CUCTEMY 3HAHHUH U BeJIeT K MEXaHUYECKOMY
3ayYMBAHUIO, K 'HaTacKMBaHUIO'. [IOBTOpeHNME IO Pa3IMIHOrO poja KOHTPOJILHBIM BOIIPOCAM IMPUBOIUT K
MPOMyCcKaM U MpodesiaM B 3HAHUSIX U K HeIopaObOTKe WHOT/IA BeChMa BaXKHBIX pa3ziesioB mporpaMmel. [ToBTopeHme
- TIPOTIECC WHIUBHUYAIbHBIN; KakKIBIi CTYJCHT MOBTOPSIET TO, UTO JIJISI HErO TPYHO, HESICHO, 3a0bITO. [1oaToMYy,
MpeXJIe YeM MPUCTYITUTh K IIOBTOPEHHIO, PEKOMEHIYeTCsl CHaYaJla BHUIMATEILHO IIOCMOTPETh MTPOTrpaMmy,
YCTaHOBUTh HaMOOJIee TPYIHbIe, HAUMEHee YCBOSHHbIC Pa3Jiesibl U BBIMUCATh UX HA OT/IETLHOM JIUCTE.

B niporiecce MOBTOpeHUs aHAIM3UPYIOTCS W CUCTEMATU3UPYIOTCS BCE 3HAHIS, HAKOTIGHHBIE TIPU U3YYCHUN
MPOrPaMMHOT0 MaTepHaa: JaHHbIe yUeOHNKa, 3aTMCH JICKITHI, KOHCTIEKTHI POYUTAHHBIX KHHT, 3aMETKH,
ClIeJIaHHBIE BO BpeMsI KOHCYJIbTAIINI WM CEMIHAPOB, U JIp. HU B KoeM ciiydae Helb3sl OrpaHUYUBATHLCS TOJBKO
OJTHIM KOHCIIEKTOM, a TeM OoJiee, Uy KUMHU 3anicsMu. BCAKOro pojia 3amvcy U KOHCIIEKTHI - B CYyTry0o
VH/IUBU]TyaJIbHbIC, IOHSITHBIE TOJILKO aBTOPY. ['OTOBSCH MO UyKHMM 3aTHCsIM, JIETKO MOKHO BIIACTh B OYEHb
rpyObie ook, CaMo MOBTOpeHHe PEeKOMEHIYETCsl BECTH IO TeMaM MPOrpaMMBI U TI0 IJIaBaM ydeOHHKaA.
3akoHuMB paboTy HaJ TeMOH (TJ1aBOii), HEOOXOIUMO OTBETHUTh Ha BOIIPOCH YUeOHVKA MU BBHITOJHUTH 3aJaHUS, &
camMoe JIydlIiiee - BOCIPOU3BECTU Bech MaTeprall. KoHCyIbTaluu, KOTOphIe MPOBOAATCS IS CTYAEHTOB B IIEPUOT
9K3aMEHAIIMOHHON CeCCUM, HeOOXOIUMO HCIOIL30BATh [T YITyOJIeHUs] 3HAHUH, /11 BOCIIOJIHEHU S TIPOOEIIOB U
JUTSL pa3pelleHrs BCceX BO3HUKINUX TPYIHOCTEH. Be3 TIaTelbHOro caMoCTOATEIbHOTO MPOIyMBIBAHUS MaTepraia
Gecezia ¢ KOHCYJIbTAHTOM HEN30eKHO Oy/leT HOCUTH '0OIIMiA', TOBEPXHOCTHBIN XapaKTep 1 He IPUHECET HYKHOTO
pe3yJbTara.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 060Pa30BaTeJbHOr0 NMpoecca
o JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

Crpannua 7 u3 10.
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KowmmnbioTep 1 puHTEp AT paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeuiiHas ayAUTOPUSI.

KommnboTepHsIii Ki1acc.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTEIHOCTY BBICTYILIEHUS 00Y4aloerocs Ipy 3alluTe KypcoBoil paboThl - He OoJiee ueM Ha 15 MUHYT.
ITporpamma coctaByieHa B cootBeTcTBUM ¢ TpeboBaHusAMU PI'OC BO u yueOHbIM 11aHOM 10 Hanpasienuo 12.03.04

"BHOTeXHUYECKUE CUCTEMBI M TEXHOJIOTUHU"' 1 MPOpWITIO MTOArOTOBKY "MeauiuHcKas ToMorpadus: husnueckue NPUHLMIIE U
npudopocTpoenue”.

SAEKTPOHHBH
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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: 2022

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 oOparuenust: 21.05.2022). - Pesxkum noctyna: 1jisi 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 oopauienus:: 21.05.2022). - Pexxum gocTyma: 1o Mo ImcKe.

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).
- Texcr : anextponnbid. - URL: https://znanium.com/catalog/product/884637 (nata obpamienust: 21.05.2022). - 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: 21.05.2022). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. N0JIb30BaTeNeN.

5. Ilopmnes, C. B. KomnblotepHoe moaenpoBanue ¢pusndeckrx mnporeccos B nakere MATLAB : yue6Hoe nocobue / C. B.
[opuines. - 2-e u3A., uctp. - Cankr-IlerepOypr : Jlans, 2022. - 736 c. - ISBN 978-5-8114-1063-7. - TekcT : 3,1eKTPOHHBIH //
Jlanb : anexTpoHHO-6MGMOTEeYHas cucteMa. - URL: https://e.Janbook.com/book/210530 (zata obparmenus: 21.05.2022). -
Pexum mocrtyna: ajist aBTOpu3. MOJIb30BaTENEH.

JonoaHuTeJbHAs JUTEparypa:
1. Bapamkos, B. A. Meroapl MaTemariueckoi ¢pusuki : yued. nocodue / B. A. Baparikos. - Kpacaosipck : Cu6. denep. yH-T,
2012. - 152 c. - ISBN 978-5-7638-2497-1. - Tekcr : anektporHbId. - URL: https://znanium.com/catalog/product/492290 (nata
ooparmrenus: 21.05.2022). - PexxuM goctyna: 1o MoIIrcKe.
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: 21.05.2022). - Pexum qocTymna: Mo moarucKe.
3. Bragumupos, B. C. YpaBHeHUs1 MateMaTiyecKoi (pU3HKH : yueOHHK 171 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: 21.05.2022). - Pexxum goctyna: mo noanucke.
4. Ipommn, 0. H. BerurcnurensHas ¢usmka : MpakTHYECKUid Kype: yuedHo-meroanueckoe nocodue / 10. H. IMpommn, 1. M.
Epemun. - Kazanb: Kazanckwuii rocynapcreennsiii yuuepeutet, 2009. - 179 c. - {38 3k3. B ¢onpax 6u6n. KOV}
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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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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