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1. HEJIU U 3AJJAYHU OCBOEHUA JUCHUAIIJIMHBI (MO1Y JIS)

1.1. HeasiMmu OCBOCHUS AUCHHUIUIMHBI (MOIYJIS) SBJISIIOTCS OCBOCHHME CTYyACHTaMHU
WHCTPYMEHTAIBHBIX CPEACTB W HH(POPMAIMOHHBIX TEXHOJOTUH, OO0ECICUMBAIONINX TOIIACPKKY
paboThl WHXXEHEPOB MPU PEIICHUU NPO(YECCHOHATBHBIX MAaTeMAaTHYECKUX 3a7a4 W YIIIyOJICHHE
MMO3HAHUM 110 PELICHUIO 33/1a4 BbICILIEH MAaTEMATHKH.

1.2. 3agaum oCBOEHUS AUCUMIIMHBI (MOXYJISA): HAYYUTh IPAKTUYECKOMY PEIICHUIO
npodeccHOHATLHBIX MATEMATHYECKUX 3a/1a4 C HCIIOJIb30BAHUEM MAaTEMATHUYECKHUX TTAKETOB.

2. MECTO JJUCLUMILIAHBI (MOAY.JIS) B CTPYKTYPE OO

2.1. YyeOHasi JUCHUIUIHHA (MOAYJIb) OTHOCHUTCS K IUCIHMIUIMHAM M Kypcam IO BBIOOPY
b1.71.07.01 6moka 1 moarotoBku OakanaBpoB. OHa JIOTHYECKH H COACPIKATEIHHO-METOIUYECKH
B3aMMOCBSI3aHa C AWCHHUILTMHAMH 0a30Boi yacT: MHQPOpMAIMOHHBIE TEXHOJOTHH, |EXHOJIOTHH
nporpamMmupoBanusi, [IporpaMmMupoBanue Ha si3bIKe BBICOKOTO YpoBHs, IIpencraBienue 3HaHH B
WH()OPMAMOHHBIX CcUCTeMax, OmepanuoHHBICE CHCTEMBbI, W BapuatuBHOW yacTt: Lludposas
obOpaboTka unpopmarmu, Opranuzanus 9BM u cuctem.

2.2. lns u3yvyeHUsl NAHHOW y4eOHOW NMCUMILVIMHBI (MOAYJIAA) HEOOXOAMMBI CJIeAyIolue
3HAHUSI, YMEHUs], HABBbIKM, (popMuUpyeMble NpeAlIeCTBYIOIIMMHA Y4YeOHbIMH M CHUILIMHAMHA
(MoayJssimu): O630p MaTeMaTUYECKUX MAKETOB JJIS peIleHHs] HHXXEHEpHBIX 3a/1a4. CpaBHUTENIbHBIE
xapakrepuctuku Mathlab, MathCad, Maple, Mathematika u 1p. MaremMaTHYeCKHUX ITaKETOB.
IToctpoenue BelpakeHuit B Mathcad. [locTpoenue u BblUMCICHHE BBIPAXEHUH, pelaKTUPOBAaHUE
00BEKTOB. BBOJI TeKCTa, UNCIIOBBIX KOHCTAHT M CUMBOJIOB. BeTpoennsie hyHkimn. @opmatupoBaHme
yucen. Iloctpoenne rpagpukoB B Mathcad. [locTpoenue NBYXMEpHBIX M TPEXMEPHBIX I'paUKOB.
I'paduxu B monsipHbIX KoopauHaTax. Omepammu ¢ BekTopamMu M Marpurnamu. Co3naHue MaTpuil.
Ilepemennas ORIGIN. Matpuunsie omnepaTtopbl, COOCTBEHHBIE YHCIA U BEKTOPHI MAaTpPHIIBI.
KommiekcHbie uucna. Pemenune ypaBHeHUi M cucteM ypaBHEHUU (HepaBeHCTB). DyHKIius root.
Pemenune ypaBHeHuMid ¢ mnomoulplo (yHKIMHA monb3oBatens. PemneHune cucteM  ypaBHEHUI.
[IpubnmxeHHoe pemieHue ypaBHeHHH M cucteM. CHUMBOJIbHBIE BbIUMCIEHMS. OnTUMH3aIMs
YHUCIeHHBbIX BbluncieHuil. Mcnons3oBanue meHo Symbolics. Mcnons3oBanue manenu Symbolics.
Oco0eHHOCTH CUMBOJIbHBIX BBIUMCIICHUN. Perienne 3a1au MaTeMaTuyeckoro aHaiau3a. Beruucnenue
npenenos. uddepenurpoBanue. Boruncienue HeonpeieneHHbIX HHTETPaloB.

2.3. locaenywomme yuyeOHbIe TUCHUMIUHBI (MOAYJHM) U (MJIM) MPAKTHKH, JJIs1 KOTOPBIX
HeO0X0AUMBbI 3HAHMS, YMEHHUSl, HABbIKH, (pOpMHpPYyeMble NAHHOW Y4YeOHOW JMCUMIIHHON
(moayaem): HWudbopmannonusie TexHonoruu, llpencraBnenue 3HaHM B WHGOPMAIMOHHBIX
cucteMax, TexXHOJIOTHU MPOrPaMMHUPOBAHMUSL.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHHWS NO JMCHUIIJIMHE (MOAYJIIO)

[Ipouiecc ocCBOEHMS MUCHUIUIMHBI (MOIyJsl) HampaBlieH Ha (OpMHpOBaHHE 3IIEMEHTOB
cnenyomen(ux) xkomnereHuuu(uit) B coorBerctBu ¢ ®I'OC BO u OIIOII BO mo manHOMY
HaIpaBJIEHUIO MMOJATOTOBKH / CTICIIHAIBHOCTH

0) obmenpodeccronanpHbix (YK): YK-1.

Tab6anna 1 — /lekoMno3unusi pe3yJbTaToB 00y4eHHs

Kon [Tnanupyemble pe3ynbTaThl OCBOCHUS TUCHUTIINHBI (MOTYIIS)
KOMIIETEHIINN 3HaTL YMmeTn Bnanets
VK-1 NVYK-1.1 meronuku | UYK-1.2  npumensats | UYK-1.3 METOJIaMU
Cnocoben MOKCKa, cbopa U | METOAUKHU IIOMCKa, | IOKCKa, cbopa u
OCYIIECTBJIATh | 00paboTku wuHbOpManuu; | coopa u 0o0paboTku | 00pabOTKH,




TIOHCK, aKTyaJbHbBIC POCCUHCKUE U
KPUTUYECKHUI | 3apyOeKHBIE  HCTOYHUKH
aHaIMn3 u | uapopmaniuu B cdepe
CHHTE3 npoeccuOHaTBLHON
uHpOpMAIINH, | IEATEILHOCTH; METO/I
MIPUMCHSIT CHCTEMHOT'O aHaJIH3a.
CUCTEMHBII

NOJIXO0A  JJIs

pereHus

MTOCTABIIEHHBIX

3aa4

nH(popManuu,

OCYIIECTBIATh
KPUTHUYECKUN  aHaIu3
u CHHTE3
nHpopManuu,
MOJy4EHHOMN u3
pa3HbIX HUCTOYHHUKOB;
MIPUMCHSITh
CUCTEeMHBI  TOIXOA
TUTST pelnieHus

IIOCTAaBJICHHBIX 3aaa4.

KPUTHUYECKOTO aHAIIN3a U
CHHTe3a  HWH(pOpMaLUH;
METOJUKOW CHCTEMHOTO
MOJX0/Aa Ui pEUICHUs
MOCTABJICHHBIX 3371a4.

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI (MOAY JIsI)
OO1m1ast TPYA0EMKOCTh JIUCIUILINHBI COCTABIISIET 2 3a4E€THBIX CIUHMII, /2 YacoB.
Tadauua 2 — CTpyKTypa U colepkaHue TUCHUILIUHBI (MO1YJIs1)

@OpMBI  TEKYILIETO
= KOHTPOJIS
KonTaktHas pabora g | YelIeBacMocTH (no
Ne (B yacax) g neoensm
e HaumenoBanue pajnena (Tembl) E cemecmpa)
o S ®dopma §
5 3 | IPOMEXKYTOYHOHU
g I3 |JIP | TK | UK | AU | Z|arrectauum (1o
3 O | cemecmpam)
1 [TakeTsl U151 perieHus 4 4 8 | Dkcmpecc-ompoc
WH)KEHEPHBIX 3a/1a4.
CpaBHHTEIbHbIE
xapaktepucTtuku Mathlab,
MathCad, Maple, Mathematika
U JIp. MAaTEeMaTHIECKUX
aKEeTOB.
2 | [loctpoenue BhIpaKeHUH B 4 4 8 | Dkcnpecc-ompoc
Mathcad. [Toctpoenue u
BBIYHMCIICHHE BBIPAKECHUH,
pellakTUpOBaHHE OOBEKTOB.
BBoj1 TekcTa, YMCIOBBIX
KOHCTaHT U CUMBOJIOB.
Berpoennbie pyHKIMH.
DopMaTUpOBaHHE YHCEIL.
3 | lloctpoenue rpadukoB B 4 4 8 | Dkcnpecc-ompoc
Mathcad. ITocTtpoenue
JIBYXMEPHBIX U TPEXMEPHBIX
rpa¢ukos. ['papuku B
TOJISIPHBIX KOOPJIMHATAX.
4 | Onepauuu ¢ BEKTOpaMH U 4 4 8 | Dkcnpecc-omnpoc
Marpunamu. Co3JjaHue MaTpHil.
ITepemennas ORIGIN.
Martpu4Hsle OnepaTopsl,
COOCTBEHHBIE YHCIIa U BEKTOPHI
MaTPHIIBL.
5 | KommuiekcHble uncna. 4 4 8 | Dkcmpecc-ompoc




6 Pemenue ypaBHeHuit u cuctem | 4
ypaBHEHUI (HEPABEHCTB).
®yukiusa root. Pemenne
YpPaBHEHUH € MOMOLIBIO
byHKIMI onb30BaTeNs.

DKcIpecc-0npoc

7 Pemenue cucrem ypaBHEHHI. 4
[TpubnmkeHHoe perieHue
YpPaBHEHUU U CUCTEM.

DKcmpecc-onpoc

8 CHUMBOJIBHBIE BEIYHCIIEHUS. 4
OnTuMu3anys YUCICHHBIX
Berunciiennii. Mcrons3oBanne
MeHto Symbolics.
Hcnonp30BaHue NaHeIx
Symbolics. OcobennocTr
CHMBOJIbHBIX BBIUHCIIEHHH.

DKcIpecc-0npoc

9 | Pemenue 3a1auy 4
MaTeMaTHYECKOT0 aHAJIN3A.
Brrunciienue npenenos.
Huddepenumponanue.
Brrurcnenue HeonpeIeIeHHbIX
WUHTETPAaJIOB.

DKcmpecc-onpoc

Hroro 4

36

72

IK3zamen

VciioBHBIE 0003HAYECHUS

JI — 3ansTus nekunoHHoro tuna; 13 — npakrtuueckue 3ansatus, JIP — nabopaTopHbie paboThl;
KP — xypcoBas padora; CP — camocrosiTenbHas paboTa 1o OTAEIbHBIM TeEMaM

Tadauua 3 - MaTpuua cooTHeCeHHsI Pa3/ieioB, TEM YU4eOHOH THCHUTIMHBI (MOXYJIs1) H

(opMHupyeMBbIX B HUX KOMIIETECHIIHI

Coznanne marpuil. [lepemennas ORIGIN.
MatpuyHsbie oniepaTopbl, COOCTBEHHBIC

Komnemenyuu
T, (yka3zvlearomces )
ML, Kon-60 KoMnemeHyuu obwee Koauuecmso
pasoers! yacos | nepeuucnenuvie 8 KoMnemeHyui
OUCUUNTUHDL
n.3)
YK-1
[TakeTs! 1711 pelieHrs UH)KEHEPHBIX 3a/au. 12 + 2
CpaBHuTenbHble XapakTepuctuku Mathlab,
MathCad, Maple, Mathematika u np.
MaTeMaTHYECKUX MAKETOB.
[Toctpoenue BeipaskeHuit B Mathcad. 12 + 2
[TocTpoeHre U BBIYHCICHNUE BBIPAKEHHIA,
penaktupoBaHue 00beKTOB. BBoJ TekcTa,
YHCIIOBBIX KOHCTAHT U CHMBOJIOB.
Bcerpoennsie pynkiun. @opmaTiupoBaHue
qHCe.
IToctpoenue rpapukos B Mathcad. 12 + 2
[TocTpoeHne ABYXMEPHBIX U TPEXMEPHBIX
rpadukoB. ['paduku B MOISPHBIX
KOOp/IMHATAX.
Onepanuu ¢ BEKTOpaMU U MaTpULIaMHU. 12 + 2




qyclia ¥ BEKTOPbI MATPHIIBL.
KommiekcHbie yucna. 12 + 2
Pemenue ypaBHeHUH U CUCTEM ypaBHEHUI 12 + 2
(nepaBenctB). ®ynkius root. Pemenue
YpaBHEHHUH ¢ TTOMOIIBIO () YHKIIHMA

T10JIH30BATETIsI.

Pemenue cucrem ypaBHEHUH. 12 + 2
[TpubnmxeHHoe peleHne ypaBHeHUH 1

CHCTEM.

CuMBoJIbHBIE BEIUHcIeHns. OnTUMU3AINA 12 + 2

YHCJICHHBIX BBIYMCICHHUN. Mcrionp30Banme
MeHto Symbolics. Vcrionbp3oBaHue maHemm
Symbolics. Oco6eHHOCTH CHMBOJIBHBIX
BBIYMCIICHHI.

Pewtenue 3amay MmareMaTuueckoro againusa. | 12 + 2
Brrunciienue npeaenos.
JudbdepenunpoBanue. Beraucienue
HEOTPECIICHHBIX NHTETPAJIOB.

5. METOJIMYECKHUE YKA3AHUS MO MPENOJABAHUIO
1 OCBOEHMIO JUCHUIIIUHBI (MOY.JIS)

5.1. Yka3anus Ui npenojgaBaresied 10 OPraHU3alMU M MPOBEICHUI0 YYeOHbIX 3aHATHH
10 JUCUMILIMHE (MOIYJII0)

OcHoBHbIE (HOPMBI 3aHATUH NO JUCUMIUIMHE - JIGKIMHM W HIpaKkTH4YecKue (CeMUHapCKue)
3aHATHS.

Jlekuus mpenacTaBnsieT co0OM  CHCTEeMaTH4HOE, IOCJe0BATeNbHOE YCTHOE M3JI0KEHHUE
IpernojaBaTesieM ONpPeIeICeHHOr0 pasena yueOHo quciuminHel. Ciylianue JIEKIUU Npearnoaraet
aKTHUBHYIO MBICIIUTENIBHYIO JI€ATENIbHOCTh CTY/IEHTOB, TJIaBHAs 3aJadya KOTOPbIX - MOHATH CYLIIHOCTb
paccMaTpuBaeMoil TEMbl, YJIOBHUTH JIOTMKY DPACCY)KJIEHUHU JIEKTOPa; PAa3MBILUISLSI BMECTE C HUM,
OLIEHUTh €ro apryMeHTalMi0, COCTaBHTb COOCTBEHHOE MHEHHME 00 H3ydaeMbIX IpoOiiemMax Hu
COOTHECTH YCIIBIIIAHHOE C TEM, YTO YK€ M3y4eHO. [Ipu 3TOM CTYAEHT JOJIKEH KOHCIEKTHPOBATh
(lenaTh 3amucH) M3JIOKEHHBIM B JIEKIMM MaTepuaj. BeneHue KOHCIIEKTOB SIBISETCS TBOPYECKUM
IpoLecCOM U TpeOyeT ONpeNesIeHHbIX YMEHUI U HaBbIKOB. LlenecooOpa3Ho ciiejoBaTh HEKOTOPHIM
MIPAKTUYECKUM COBeTaM: (hOpPMYJIMPOBATh MBICIM KPATKO M CBOMMH CIIOBAMH, 3aIUCHIBAsI TOJBKO
camMo€ CYIIECTBEHHOE; YUWUThCA Ha CIIyX OTHENATH TIJaBHOE OT BTOPOCTENEHHOTO; OCTaBISATH B
TeTpaau TOJsl, KOTOphlE MOMKHO MCIIOJIb30BaTh B JalibHEHIIEM Uil YTOYHSIIOIIMX 3amlHCeH,
KOMMEHTapUeEB, JTOMOJHEHMI; ocTapaTbcs BhIPaOOTaTh CBOIO COOCTBEHHYIO CHCTEMY COKpAIeHHM
9acTO BCTPEYAIOLIUXCS CIIOB (3TO JaeT BO3MOKHOCTh MEHBIIIE MHCaTh, OONbIIE CIYIIATh U TyMaTh).
Cpa3y mocne JIeKIMHM TIOJIE3HO MPOCMOTPETh 3alUCH W 10 CBEXHUM ClelaM BOCCTAaHOBHTD
NPOMNYIIEHHOE U JIONHKCATh B KOHCIEKT. BaXXHO yACHUTH, YTO JIEKIHs - 3TO HE BECh MaTepuall Io
U3y4aeMoll TeMe, KOTOpBIM JaeTcsi CTyleHTaM njs ero «3yOpexku». Ilpexne Bcero, sto —
«ITyTEBOJIUTEINbY» CTYJCHTaM B X JaJbHEUIIEeH caMOCTOATENIbHOW yueOHOM 1 Hay4dHOil paboTe.

[IpakTueckoe (ceMHMHApPCKOE) 3aHATHE - 3TO ocobas hopma yueOHO-TEOPETHUECKUX 3aHATUH,
KOTOpasi, Kak IpaBUJIO, CIYXXUT JONOJHEHHEM K JIEKIIMOHHOMY Kypcy. Ero otnmuurenbHOM
OCOOCHHOCTBIO SIBJISIETCSI AKTHBHOE YYacTHE CAMMX CTYACHTOB B OOBSCHEHHM BBIHECEHHBIX Ha
paccMoTpeHue mpobsieM, BompocoB. llpenonaBarens AaeT BO3MOXKHOCTh CTyJEHTaM CBOOOJIHO
BBICKA3aTbCid MO 0OCYX/JaeMOMYy BOIPOCY M TOJIBKO TOMOTaeT WM MPaBUIbHO IOCTPOUTH
obcyxnenue. CTyneHTHl 3a0JIarOBPEMEHHO 3HAKOMSTCS C IUIAHOM CEMUHApCKOTO 3aHsATHS U
JUTEPaTypoil, PEKOMEHIyeMON HJsi M3y4yeHHUs JIaHHOM TeMbl, 4YTOOBl HMMETb BO3MOXKHOCTh
MOJITOTOBUTHCSL K CeMHUHApy. [Ipy MOArOTOBKE K 3aHATHUIO HEOOXOJUMO: MPOAHAIU3UPOBATH €TO
TeMy, MOAyMaTh O LIEIM U OCHOBHBIX IpOOJieMax, BBIHECEHHBIX Ha OOCYXJEHHE; BHHUMATEIBHO



MPOYUTATh KOHCIEKT JICKIIMH IO 3TOW TeMe; M3yYUTh PEKOMEHJOBAHHYIO JINTEPATYPY, Jenas MpHu
3TOM KOHCIEKT MPOYUTAHHOTO WJIN BBIITUCKHU, KOTOPbIE MOHAA00STCS py 00CYKIEHUN Ha CEMUHAPE;
mocraparbCcsi CHOpPMYIHpPOBATH CBOE MHEHHE IO KaXJIOMY BOMPOCY W aApPryMEHTHPOBAHO €Tr0
obocHoBath. [IpakTHueckoe (CeMHHApPCKOE) 3aHATHE IOMOTaeT CTyACHTaM TIJIyOOKO OBJAAETh
MIPEIMETOM, CIIOCOOCTBYET Pa3BUTHUIO YMEHUSI CAMOCTOSTEIBHO paboTaTh ¢ Y4€OHOM JIUTEepaTypoi u
JOKYMEHTaMH, OCBOCHHUIO CTYIACHTAMH METOJO0B Hay4yHOW paboThl M MNPUOOPETEHHUIO HABBIKOB
HAy4YHOW apryMeHTAIlNH, HaydHOTo MbInuieHus. [IpenogaBaTento ke paboTa CTyIeHTOB HA CEMHHAPE
MO3BOJISIET CYJIUTh O TOM, HACKOJIBKO YCIIEITHO OHM OCBAaMBaIOT MaTepuai Kypca.

5.2. Yka3zaHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILTHHBI (MO1YJIIO)

CamocTtosTenbHas paboTa CTYIEHTOB SBIAETCS OJHUM M3 OCHOBHBIX BHJIOB Y4eOHOI
NESATEIBHOCTH U MPEIOoJIaracT U3y4eHHe BOIPOCOB, HE BOLLIEAIINX B OCHOBHOM TUIaH 3aHSATUH.

Bueaynutopnas camocTtosTtenbHas paboTa CTYA€HTOB B By3€ HE MeEHEe BaXKkHa, 4YeM
o0si3arenbHbIC YueOHbIC 3aHATHS. Ee ycrenHoCcTh BO MHOTOM ONPEIENSIeTCS TeM, HACKOIBKO yMETO,
paloHaIbHO CaM Y4YallluHcs CMOXKET OpPraHu30BaTh CBOM WHIUBUIYalbHBIC 3aHITHS, HACKOJIHKO
PETYISIPHBIMH U CBOCBPEMEHHBIMH OHU OYIYT.

3amaHusl M METOJIMYECKUE YyKa3aHUs Ui Pa3lUYHBIX BHUAOB CaMOCTOSTEIbHONH pabOThI
pa3pabaTrhIBarOTCs ¢ y4eToM e€ crenu(UKr, OCOOCHHOCTEH H3ydaeMBIX TeM, HAIMYUS y4eOHOU U
METOJIMYECKON JTUTEPATYPHI.

CucremaTndyeckoe  OCBOCHHME  CTyJE€HTaMH  HEoOXOoAMMOro  ydyeOHOTO  Marepualia,
CBOECBPEMEHHOE BBIMIOJIHEHUE TIPEJyCMOTPEHHBIX Y4YEOHBIX 3aJaHUN, PEryJspHOE TOCEHICHHE
JIEKIIMOHHBIX M TPAKTHUYECKUX 3aHATUH TMO3BOJISIOT MOITOTOBHTHCS K YCICITHOMY MPOXOXKICHHIO
MIPOMEXKYTOUHOM aTTeCTaIy 110 JaHHOM JTUCIUILINHE.

B xone camocTosiTensHOM paboOThI CTYIEHTHI JOKHBI OCYIIESCTBIISITh:

-MIOJITOTOBKY K 3aHATHSAM, BKIIOYas W3YyYEHUE JIEKIUH M IJUTEpaTypbl MO TeME 3aHATHUS
(MCTIONB3YIOTCSI KOHCIIEKTHI JISKIIMA W HMCTOYHUKH, MPEICTABICHHBIE B IEPEYHE OCHOBHOU U
JIOTIOJTHUTEIBHON JIUTEPATYPHI, a TAKXKE JIEKTPOHHBIE PECYPCHI);

-BBINTOJIHCHNE WHIMBHUIYAILHBIX JTOMANTHUX 33JJaHUH 110 TEME MPOIIEAIIETO 3aHsATHS;

-MIOJrOTOBKY pedepara (MHANBUAYAIbHbIE 3aJaHHs TI0 ¢1a00 YCBOGHHBIM T€MaM), B TOM YHUCIIE
CaMOCTOATENIbHOE U3YUYEHUE YaCTH TEOPETHUECKOTO MaTepHraia 1o TeMaM, KOTOPbIE 3asBJICHBI B TEME
pedepara (MCIONB3YIOTCS UCTOYHHMKH, MPEACTABIEHHBIC B MIEPEYHE OCHOBHOW W JOTMOJIHUTEIBHON
JUTEPaTypPhl, a TAKXKE IIEKTPOHHBIE PECYPCHI), JOKIIAaA.

Tabauua 4 — Coaep:xkaHue caMoOCTOATEIbHON padoThI 00y4YalomIMXcst

Howmep ®opMbI pabOTHI
pasmena Tembl/BOonIpOCHI, BHIHOCUMBIE HAa CAMOCTOSITENILHOE Koin-BO
(Tembl) U3yueHHe 4acoB
1 [TakeTs! 111 pelIeHus] UHXEHEPHBIX 3ajay. 8 [Tonroroska
CpaBHuTtenbHble XxapakTepuctuku Mathlab, MathCad, JTOKJIaJI0B 1o
Maple, Mathematika u 1p. MaTeMaTHUECKUX MAKETOB. BOIIpOCaM
CEeMUHAPCKOT0
(paKTHUECKOTO)
3aHATHS,
KoHcnekTupoBanue
2 [Toctpoenue Boipaxenuit B Mathcad. Iloctpoenue u 8 Koncnexruponanue,
BBIYUCIICHHE BBIPAXKEHUH, peTaKTUPOBaHUE OOBEKTOB. [Toaroroska
BBoj TeKCTa, YACIOBBIX KOHCTAHT U CHMBOJIOB. pedepara
Berpoennsle pynkimn. @opMaTHpOBaHHUE YHCEIL.
3 [Toctpoenne rpadukoB B Mathcad. [Toctpoenne 8 [MonroroBka
JIByXMEPHBIX U TPeXMEpHbIX rpadukos. I'paduxu B JIOKJIa/I0B o
TOJISIPHBIX KOOPJIMHATAX. BOITPOCAM




CEMHUHApPCKOT0
(IpaKkTUYECKOTO)
3aHSTHS,
Koncnekruposanue

4 Onepanuu ¢ BekTopamu U Marpuniamu. Co3nanue 8 Pemenue 3ajad,
matpull. Ilepemennas ORIGIN. Matpuunsie Koncnexkruposanue
orepaTopbl, COOCTBEHHBIE YHCIIA M BEKTOPHI MATPHIIBI.

5 KommiekcHble yncia. 8 Pemenue 3aj1ad,

KoncnektupoBanue

6 Pemienue ypaBHeHU# U CUCTEM ypaBHEHUI 8 Pemenue 3a/1a4,
(aepaBeHcTB). DyHKIMS root. PereHue ypaBHEHH ¢ KoncnektupoBanue
NOMOIIBIO (DYHKIIMH TOJTH30BATEIIS.

7 Pemenue cucrem ypaBHenuit. [Tpubnmxennoe 8 Ketic-3amada,
pelIEHUE YPABHEHUI U CUCTEM. KoncnexktupoBanue

8 CumBosbHBIC BbunciaeHus. ONTUMU3ALNS YUCIEHHBIX | 8 Pemenue 3ajad,
BeIuHcIeHni. Mcronp3oBanne MeHro Symbolics. KoncnextupoBanue
Hcnonb3oBanue nanenu Symbolics. OcobenHocTu
CHMBOJIbHBIX BBIYUCIICHHA.

9 Pemenue 3a1a4 MaTeMaTH4eCKOro aHAIH3a. 8 [TonroroBka
Beruncnenue npeaenos. Juddepennuposanue. pedepara,
Brruncnenue HeonpeeIeHHbIX HHTETPAJIOB. KoncnexrupoBanue,

Tect
Hroro 72

Pemenne 3amau nexar B OCHOBE NpUOOpETEHHs] T€X WM HMHBIX yMEHUH W HaBHIKOB. B
Pa3IUYHbIX YCIOBHIX 00yUEHMs pellleHue 3a/1a4 JIMOO eAMHCTBEHHAs MPOLEypa, B PaMKax KOTOPOi
OCYILIECTBIISIIOTCS BCE KOMIIOHEHTHI IMpoliecca YYEHMs: YSCHEHHE COAEpkKaHMs JEHCTBUS, €ro
3aKperuieHue, 0000IeHe U aBToMaTH3alus,— JUO0 O/HA U3 MPOLENYp HapsAdy ¢ OObSICHEHHEM U
3ay4yrBaHHEM (yNpa)KHEHHE B 9TOM CiIydyae 00eCleunBaeT 3aBEPIICHUE YICHEHUS U 3aKPEIUICHNUS).

Pemienne 3amau — BHIBl Y4eOHOW JEATENBHOCTH Y4YalIUXCS, CTaBsIlMe HX Iepen
HE00XO0JIMMOCTbIO MHOTOKPATHOTO U BApUAaTUBHOTO MPUMEHEHHUS MOJYYEHHBIX 3HAaHUN B PA3INYHBIX
CBSI3X U YCIOBUSX.

Kelic-3amaua - 310 mpoOneMHOe 3aJaHue, B KOTOPOM CTYJEHTY MpeAaraloT OCMBICIUTh
peanbHyI0 Npo(ecCHOHANTBHO - OPUEHTHPOBAHHYIO CUTYAllUI0, HEOOXOJUMYIO Ul peIIeHus] JaHHOMH
npobnembl. Kelic-3agaun  OBOJATCS O CBEAEHUSA CTYAEHTOM IIPENojAaBaTesieM, BeAYLIUM
NPAaKTUYECKHE 3aHATHS (CEMUHApbl), a TaKXKe YCTAHABJIMBAIOTCS CPOKH HX CIauyd Ha IPOBEPKY.
[Ipouenypa pazpemenuii kerc-3a1a4 JOBOJAUTCS 1O CBEICHHS CTYIEHTOB MIPENOJABATEIIEM.

Tect - »3TO cucTeMa CTaHJIAPTU3UPOBAHHBIX BONPOCOB  (3aJaHMi)  MO3BOJISIOLIMX
aBTOMATHU3UPOBATh MPOLEAYPY U3MEPEHMs YPOBHS 3HAHUM M yMeHUIl oOyuatomuxcs. TecTbl MoryT
OBITh ayAUTOPHBIMU U BHEAYAUTOPHBIMU. O MPOBEIEHUH TeCTa, ero GOpPMBI, a TAKKE pas3zer (TeMbl)
JTUCIHUIUIMHBI, BBIHOCHMBIE Ha TECTHUPOBAaHHUE, TOBOJUT JO CBEICHHS CTYAECHTOB IIPENOAaBaTelb,
BEIYIUI CEMMHAPCKUE 3aHATUS.

K camocrostenpHOM paboTe CTYIEHTOB Tak)Xe OTHOCSTCS: YTCHHE OCHOBHOH |
JIOTIOJIHATEIBHON JINTEpPATypbl — CaMOCTOSITEIbHOE M3y4YEHHE MaTrepHuaja M0 PEKOMEHIYEMbIM
JUTEpaTypHbIM HCTOYHHKAM; paboTa ¢ OMOIMOTEUHBIM KaTajloroM, CaMOCTOSTENbHBIH MOAOOp
HEOOXOAMMOW JUTepaTypbl; paboTa €O ClIOBapeM, CIPAaBOYHUKOM; IIOUCK HEOOXOJUMOil
nHpopmanuu B cetu VHTepHET; KOHCHEKTUPOBAHUE HCTOYHUKOB; pedepUpoBaHHE HCTOYHHMKOB;
COCTaBJIEHHE AaHHOTAIMI K MPOYUTAHHBIM JHUTEPATYpHBIM HMCTOYHMKAM; COCTABJICHHE PELEH3UH U
OT3BIBOB Ha NMPOUYMTAHHBIM MaTepuai;, COCTaBlIeHHE 0030pa MyOJIMKaluil MO TeMe; COCTaBlIEHUE U
pa3paboTka TEPMHHOJIOTMYECKOTO CJIOBaps; cocraBieHue Oubmuorpadpuu (Oubmmorpapuyeckoit
KapTOTEKH); TOJrOTOBKAa K pa3iMYHbIM (opMaM TeKylled M MPOMEXYTOUHOH arrectanuu (K
TECTUPOBAHUIO, KOHTPOJIbHOM paboTe, 3a4yeTy, SK3aMEHY); BBINOJIHEHUE JOMAIIHUX KOHTPOJIBHBIX



paboT; caMOCTOATENbHOE BBHIIIOJHEHNE MPAKTUYECKUX 33JaHUN PEenpOAyKTHBHOIO THIA (OTBETH Ha
BOIIPOCHI, 33]Jauy, TECTbI; BHIIIOJHEHUE TBOPUECKUX 3aJaHUM).

5.3. Buabl 1 (popMBbI ICbMEHHBIX PadoT, Pe1yCMOTPEHHbIX IIPH 0CBOCHHUH AU CHHMIIIMHBI
(MoayJis1), BBINOJIHSIEMbIEe 00y4AIOIMMHUCS CAMOCTOSITEIbHO

BaxxHoe MecTo B CTPYKTyp€ CaMOCTOSITEIbHOM HOAIOTOBKHM K 3aHATUSAM NPUHAIICKUT
CTYAI€HYECKHUM JIOKJIa/laM U pedepaTam.

Jloknan (cooOmieHne) MmpeacTaBisieT co00M pa3BEpPHYTOE COOOIICHHE Ha KaKyH-ITHOO Temy,
crenanHoe myonnyHo. OGBIYHO B KQUECTBE TEM IS IOKJIAZI0B IPEJIaraeTcsi TOT MaTepuall yueOHOro
Kypca, KOTOpPbIi HE OCBEIIAeTCs B JIEKUUAX, a BBIHOCUTCS HA CaMOCTOSTEIbHOE W3yYEHHE
cryaeHTamu. IlosTOMy HOKIaabl, CAEIaHHbIE CTYACHTAMH Ha NPAKTUYECKUX 3aHATHUSAX, C OJHOU
CTOPOHBI, TO3BOJISAIOT JIONOJHUTH JIEKIIMOHHBIM Marepual, a ¢ JPYyrod - JalT IPEenoJaBaTello
BO3MOKHOCTh OLIEHUTh YMEHME CTYJCHTOB CaMOCTOSATEIBHO paboTaTh ¢ y4yeOHOM M HaydHOMU
JIATEPATYPOA.

ITocTtpoenue noknanga, Kak v J1000i Apyroil HayyHOH paboThbI, TPAAULMOHHO BKIIOYAET TPU
4yacTU: BCTYIUIEHHE, OCHOBHYIO YacTh W 3aKirodueHue. Bo BCcTymuieHHMH ykasblBaeTcsl TeMa JOKJIaja,
yCTaHaBJIMBAETCS €r0 JIOTHYECKas CBA3b C IPYTMMHU TEMaMHU HJIM MECTO pacCMaTpUBaeMOM MPoOIeMBbI
Cpeau IpYrux mpobiieM, 1aeTcs KpaTKuid 0030p JIUTEpaTyphl, HA MaTepHralie KOTOPBIX pPacCKphIBACTCS
TeMa M T. I1. B 3aKkimroueHny 06bIYHO MOABOJATCS UTOTH, (POPMYJIUPYIOTCS BbIBOABI. OCHOBHASI YacTh
TaKXke JODKHA HMMETh YEeTKOE JIOTHYECKOE NOoCTpoeHHe. M3iokeHHe Mmarepuaia JODKHO OBITh
CBSI3HBIM, IIOCJICZIOBAaTENbHBIM, JIOKa3aTEJIbHbIM, JIMIICHHBIM HEHY)XHbIX OTCTYIUIGHUH U
noBropeHuii. Takum oOpa3oM, paboTa HaJa JOKIAIOM HE TOJBKO IMO3BOJIET CTYACHTY NMPHOOPECTH
HOBBIE 3HAHMSI, HO M CIIOCOOCTBYET (POPMUPOBAHUIO BAXKHBIX HAYYHO-UCCIIEI0BATEIbCKUX YMEHUH,
OCBOEHHIO METOJIOB HAYYHOI'O [TO3HAHUS, IPUOOPETEHNIO HAaBBIKOB IIyOJIMYHOTO BBICTYIIJICHUS.

Pedepar — mnucbMeHHass pabota oObemoM 10-18 meyaTHBIX CTpaHUL], BBINOJIHIEMAs
CTYJICHTOM B TEYEHHUE JIUTEIBHOTO Cpoka (0T oJHOW Hemenu 1o Mecsana). Pedepar — kparkoe
TOYHOE M3JIOKEHHE CYIIHOCTHU KaKoro-JInbo BOMpOCca, TEMbl HA OCHOBE O/IHOM MJIM HECKOJIBKUX KHMT,
MOHOTpaduii WK APYrUX NEPBOMCTOUYHUKOB. Pedepar momkeH coaepxkarb OCHOBHBIE (PaKTHUYECKHE
CBEJIEHUSI M BBIBOJBI IO paccMaTpuBaeMoMy Bompocy. Pedepar oTBewaeT Ha BOmpoc — 4TO
COJIEP’KUTCS B JaHHOW myOnukanuu (myOnukanusx). OgHako pedepar — HE MeXaHWYeCKUil
nepeckas paboThl, a M3JI0KEHHE ee cyllecTBa. B Hacrosimiee Bpems, MOMUMO pedepupoBaHUs
MIPOYUTAHHOM JIMTEpaTyphl, OT CTYJEHTa TpeOyeTcs apryMEHTHPOBAHHOE M3JI0KEHHE COOCTBEHHBIX
MBICJIEH IO paccMaTpuBaeMoMy Borpocy. Temy pedepara MOXKET MpeUIoKUTh IpenojaBareilb WK
caM CTYJIEHT, B IIOCJIEIHEM CIIy4yae OHa JI0JKHA OBITh COTJlacOBaHHA ¢ MpenojaBaTeneM. B pedepare
HY)XHBI pPa3BEpHYTBbIE apryMEHTBI, PacCyXICHHMs, CpaBHEHHsA. Marepuasl NoJaeTcss HE CTOJBbKO B
pa3BUTHUH, CKOJIBKO B (opme KoHcraTtauuu win onucanud. CoaepxkaHue pedepupyeMoro
MIPOU3BECHUS M3JIaraeTcs OObEKTUBHO OT UMEHHU aBTopa. Ecnu B MepBUYHOM JTOKYMEHTE IJIaBHas
MBICIb CPOPMYIUpPOBaHA HEJOCTATOUYHO YETKO, B pedepare OHa J0JKHA ObITh KOHKPETU3UPOBAaHA U
BBIJICIICHA.

KoncnektupoBanue. KoHCEKT — 3T0 cucTeMaTU3MPOBAHHOE, JIOTHYHOE U3JI0KEHUE MaTepuaia
UCTOYHUKA. PaznuyaroTcs 4eThIpe TUIIA KOHCIIEKTOB:

—Il1aH-KOHCIIEKT — 3TO pa3BEPHYTHIM JETAIU3UPOBAHHBIM IUIAH, B KOTOPOM JOCTATOYHO
MOJIpOOHBIE 3aMMCH MPUBOJATCA MO TEM IMYHKTaM IUIaHa, KOTOPbIE HYKJAIOTCSI B TOSICHEHUH.

—TekcTyalbHbII KOHCIIEKT — 3TO BOCIPOU3BEACHUE Hanbosee BaXKHBIX MOJOKEHUH U (PaKTOB
HCTOYHUKA.

—CB0OOHBIN KOHCIIEKT — 3TO YETKO M KPaTKo c(OPMYIUPOBAHHbIE (M3JI0KEHHBIE) OCHOBHBIE
MOJIOKEHHUS B pe3yibTaTe IIyOOKOTO OCMBICIMBAHMA MarepHuaia. B HeM MOTyT HpHUCYTCTBOBAaTb
BBIIMCKY, [IUTATHI, TE3UCHI; YaCTh MaTepHalia MOKET ObITh MPEACTaBIIEHA JIAHOM.

—TemaTHUecKuil KOHCIEKT — COCTABIJIAETCS Ha OCHOBE M3yU€HUsS psa UCTOYHUKOB M JacT
Oojee wWIM MEHEe MCUEPNBIBAIOUIMI OTBET MO Kakoi-To cxeme (Bompocy). JlaHHbIM Bujg
KOHCIIEKTUPOBAHUS PEKOMEHIyeTCs ITPU MOATOTOBKE K BOIIPOCAM CEMUHAPCKOIO 3aHSATHS.

TpeboBanust k 0hopMIIEHIIO TUCHMEHHBIX PAaOOT YKa3aHbl B METOJUUYECKUX PEKOMEHIAIHSI.



6. OBPA3OBATEJIBHBIE U THOOPMAIIMOHHBIE TEXHOJIOT' A

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

CoBMmecTHas paboTa Mayioil KOMaHAOW; MPOEKTHAs JEATEIbHOCTh CTYAECHTOB, Pa3BUBAIOIIAS
MEXJIMYHOCTHBIE KOMMYHHUKAIIMHM, CIIOCOOHOCTb TPHHATUS PEIICHHWH, JHIEPCKHE KauyecTBa;
WHTEPAKTUBHbBIC JIEKIIMH; TPYMNIOBBIE TUCKYCCHH; POJIEBbIE U JENOBBIE UIPhI, TPEHUHIHU; aHAIIU3
CHUTyalMd ¥ MMHTALMOHHBIX MOJEJEH; MpernofaBaHue TUCHUIUIMH (Moxyieil) B ¢opme: Kypcos,
CUMYJISIIUM, TEXHOJOTUU Open space/OTKPBITOE MPOCTPAHCTBO, MacTepckas Oyayliero, peer
education/paBHbIil 00y4yaeT paBHOTO; IKCIPECC-CEMUHAPHI, IPOCKTHBIE CEMUHAPBI; OU3HEC-TPECHUHTH
(business training), keiic-cragu (case-study), oOyueHme meiictBHeM («action learningy),
Metaopuyeckass urpa, MEAarorHYECKUe WIPOBBIE YIPAKHEHUS (B KadecTBE KOJUIEKTUBHOTO
3aJlaHusl), MO3roBoM MITYpM (3cTadera), CUTyallMOHHbBIE METO/IbI, TEMAaTUYECKHE TUCKYCCHH, UTPOBOE
MPOEKTUPOBAHKE, TPYIIIOBOM TPEHUHT, TPYIIIOBasi KOHCYJIbTAIHS U JP.).

6.2. UndopManimoHHbIE TEXHOJIOTHH

WudopmanroHHbIe TEXHOJIOTHH, UCTIOIb3yeMbIe TIPU PEAM3alui Pa3IMIHbIX BUJOB y4eOHOM
1 BHEY4YeOHOM paboThI:

- HUCHOJIb30BaHUE BO3MOXKHOCTeH WHTepHeTta (B TOM 4HCIE€ - SJIEKTPOHHOM TOYTHI
npernojaBaTesis) B yueOHOM Mpoliecce (pacchbuika 3aJaHuil, MPe0CTaBICHNE BBIMOIHEHHBIX paboT Ha
MIPOBEPKY, OTBETHI HAa BOIIPOCHI, 03HAKOMJICHHE YYAIINXCS C OIIEHKAMU | T.1I.);

- HCIIOJIb30BAHHME JJIEKTPOHHBIX YYEOHHKOB U Pa3lUYHBIX HMH(YOPMAILMOHHBIX CAlTOB
(371eKTpOHHBIE OMOIMOTEKH, )KYPHAIBI U T.JI.) KAK HCTOYHUK WH(OPMAIIHH;

- HCIOJNb30BaHUE CPEACTB MpEACTaBICHUS yueOHOW uHpopmanuu (IIEKTPOHHBIX YYEOHBIX
OCOOWH M MPAKTUKYMOB, AJIEKTPOHHBIX TPEHAXKEPOB, MPE3EHTALNN H T.]1.);

- HUCMOJb30BAaHNE MHTEPAKTUBHBIX CPEACTB B3aMMOJEUCTBUSA YYaCTHHUKOB OOpa30BATEIHLHOTO
nporecca (TEXHOJIOTUH TUCTAHIIMOHHOTO WIIM OTKPBITOrO OOY4YeHHUsi B TIIOOAIbHOM ceTH: BeO-
KoH(pepeHImH, BeOUHaphl, GOpyMbl, yueOHO-METOIUYECKIE MaTepHAIIb U p.);

- ICTIIOJIb30BAHNE HHTETPUPOBAHHOM 00pa3oBaTeNbHOM cpenbl yHuBepcuTeTa moodle.

6.3. IlporpammHoe oOecrnieyeHue, coBpeMeHHbIe MNpodeccHoHAIbHbIE 0a3bl JTaHHBIX
1 HH(OpMaLHOHHBIE CIPABOYHbIC CHCTEMBbI

6.3.1. Ilporpammuoe odecniedenue: Microsoft Windows 7 Professional; MathCad 14; 1C:
[Mpennpustue 8; EViews 7; Microsoft Visual Studio 2012; Microsoft Visual Studio 6.0; Microsoft
Visual Fox Pro 9.0; Mozilla FireFox; Microsoft Office 2013; Microsoft Office Project 2013;
Microsoft Office Visio 2013; 7-zip; Kaspersky Endpoint Security; KOMPAS-3D V13.

6.3.2. CoBpemennble mnpodeccHoOHATbHbIE 0a3bl JaHHBIX W HWHGOPMANMOHHBIE
CIIPABOYHbIC CHCTEMBI:

OnekTpoHHbI Kartamor Hayunoit 6ubnumoreku AI'Y nHa 6aze MARK SQL HITO «Muadopm-
cuctemy, https://library.asu.edu.ru;

OnektpoHHsbIid KaTanor «Hayunsie sxypHansl AI'Y», http://journal.asu.edu.ru/;

VYHuUBepcalibHas CIIpaBOYHO-MH(POpMaMOHHas 0a3za JaHHBIX neproanyeckux uzganuit OO0
"UBUC", http://dlib.eastview.com;

CnpaBounass mnpaBoBas cuctema Koncynbrantllmoc. CoaepkuTcss OrpOMHBIM  MaccHB
CIPaBOYHON MPaBOBOM MH(pOpPMAIUU, POCCUMCKOE U PErMOHAIbHOE 3aKOHOAATEIbCTBO, CYIEOHYIO
NPAKTUKY, (PMHAHCOBBIE M KaJPOBBIE KOHCYIbTALMU, KOHCYJIBTAIIMH JJIs1 OIO/DKETHBIX OpraHU3alui,
KOMMEHTapUH 3aKOHOJATEIbCTBA, (POPMBI TOKYMEHTOB, MPOEKThl HOPMATUBHBIX MPABOBBIX aKTOB,
MEX1yHapOAHbIE IIPABOBBIE aKThI, IPABOBBIE AKThHI, TEXHUUYECKHE HOPMBI U ITPABHUIIA;

KopnopatuBHblii 1poekT AccolMaldyd PETHOHANBHBIX OHOIMOTEYHBIX KOHCOPLIMYMOB
(APBUKOH) «MexperuonanpHas aHanutuyeckass pocruch crarein» (MAPC) - cBogHas 6asa
JAHHBIX, COJEpXKallas MOJHYK aHAIMTHYECKYr pocnuch 1800 Ha3zBaHMil KypHAJIIOB IO pa3HBIM
OoTpaciiiM 3HaHUN. YYaCTHUKM NPOEKTa MPEAOCTaBISAIOT JpYr APYry DJJEKTPOHHBIE KOIHMH
OTCKaHMPOBAHHBIX CTaTel U3 KHUT, COOPHUKOB, KYPHAJIOB, COAepKaIuxcs B (GoHAaxX UX OMOINOTEK,
http://mars.arbicon.ru;



https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://dlib.eastview.com/
http://mars.arbicon.ru/

Hayunas osnextponnas Oubmuoreka eLIBRARY.ru OOO «PYHDb» - kpynHeimuit
poccuiickuii nHGopManronHbi optain. Ha mnardopme eLIBRARY.RU noctymHbl 37€KTpOHHBIC
BepCHUH KypHaioB, Www.elibrary.ru;

Enunoe okHO mocTymma K 0Opa3oBaresbHbIM pecypcam http://window.edu.ru ;

OdunmansHbiit nHPopMarmonHsii mopran EI'D http://www.ege.edu.ru ;

denepanbHOE areHTCTBO 110 Aeaam Monoaexu (Pocmomoaesxs) https://fadm.gov.ru ;
QdenepanbHas caykO0a 1o Ham3opy B cdepe obOpasoBanus wu Hayku (PocoOpnamzop)
http://obrnadzor.gov.ru ;

CaiiT rocymapcTBeHHOU mporpammbl Poccuiickoit deneparu «J{ocrymnnas cpena» http://zhit-
vmeste.ru ;

Poccwuiickoe nrxeHue IIKOJIBHUKOB https://pant.pd .

7. ®OHJ] OHEHOYHBIX CPEACTB JJIs1 IPOBEJAEHUA TEKYIIET'O KOHTPOJIA
N IMTPOMEKYTOYHOU ATTECTAIIMH 11O JUCIUIIJIMHE (MOAY JIIO)

7.1. IlaciopT GoHIA OLIEHOYHBIX CPEIACTB

[Ipn npoBeneHMM TEKyIIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTECTallMH 110 AUCLUIUIMHE
(Momymio) mpoBepsieTcst CQOPMUPOBAHHOCTD Y O0yUaIOIUXCsl KOMIIETEHIIMH, yKa3aHHBIX B pazjene 3
HACTOALIEH MporpaMmbl. JTaHOCTh (OPMUPOBAHUS JAHHBIX KOMIIETEHIIMM B MPOLIECCE OCBOCHMSI
00pa30BaTeNnbHOM MPOrpaMMbl OMPEAEIAETCS MOCIeA0BaTEIbHBIM OCBOCHUEM TUCIUILINH (MO )
U TIPOXOXKJICHUEM MPAKTUK, a B MPOIECCE OCBOCHMS IUCUUIUIUHBI (MOIYJIsI) — MOCIEAOBATEILHBIM
JOCTHKEHUEM PE3YJILTATOB OCBOCHUS COJIEPKATEIHLHO CBSI3aHHBIX MEXKy COOO0I pa3iesioB, TEM.
Ta6anna 6 — CooTBeTcTBHE pa3ejioB, TeM IHCHUIUIMHBI (MOYJIs), pe3yJbTATOB 00y4eHus 110
AUCHMILINHE (MOIYJ/II0) M OLICHOYHBIX CPEICTB

Kox xonTpOonupyemon HanmenoBanue
Ne KonTponupyembie pa3iesnsl, TEMbI
KOMIIETEHIINH OLICHOYHOI'O
/1 JTUCIUTITUHBI (MOTYJIs1) .
(xomMneTeHui) CpencTBa
1 [TakeTsl 118t perieHus YK-1. DKCIpecc-0npoc

WH)KEHEPHBIX 3a/1a4.
CpaBHMTENIbHBIE XapaKTEPUCTHKH
Mathlab, MathCad, Maple,
Mathematika u ap.
MaTeMaTHYECKUX MaKETOB.

2 [TocTpoeHne BbIpaXxeHU B YK-1. OKcnpecc-onpoc
Mathcad. IToctpoenue u
BBIYHUCIICHHE BBIPAKEHUH,
penakTupoBaHue 00beKTOB. BBOJ
TEKCTa, YUCIOBBIX KOHCTAHT U
CUMBOJIOB. BcTpoeHHble GyHKIUY.
DopMaTUPOBAHHUE YHCEIL.

3 [Toctpoenue rpadukos B Mathcad. YK-1. Dkcnpecc-orpoc
[TocTpoeHne AByXMEpHBIX U
TpexMepHbIX rpadukos. ['paduxu
B HOJISIPHBIX KOOPJIMHATAX.

4 Onepanuu ¢ BEKTOpaMu U YK-1. Dkcnpecc-onpoc
Marpuniamu. Co3jaHue MaTpuil.
ITepemennas ORIGIN.
Matpu4Hble ONIEpPATOPHI,
COOCTBEHHBIE YHCIIa U BEKTOPHI
MaTPHIIBL.



http://www.elibrary.ru/
http://window.edu.ru/
http://www.ege.edu.ru/
https://fadm.gov.ru/
http://obrnadzor.gov.ru/
http://zhit-vmeste.ru/
http://zhit-vmeste.ru/
https://рдш.рф/

KommnekcHrle yncia.

VK-1.

DKcIpecc-0npoc

Pewienne ypaBHEHUN U CUCTEM
ypaBHEHUH (HEPABEHCTB).
Oynkuua root. Pemenue
YpaBHEHUH C TOMOIIBIO PYHKITUN
110JIb30BATEIS.

YK-1.

DKCIpecc-0Ipoc

Peuienue cucrem ypaBHEHHI.
[TpubnmxeHHoe perieHne
YpaBHEHUU U CHCTEM.

YK-1.

DKcIpecc-0npoc

CHMBOJIbHBIC BBIYUCIICHHS.
OnTUMHU3aIUS YUCIICHHBIX
BblUMCIeHU. Mcnonb3oBanue
MeHo Symbolics. Micrionb3oBanue
nanem Symbolics. OcobeHHOCTH
CHUMBOJIbHBIX BBIYUCIICHHH.

YK-1.

DKcIpecc-0npoc

Pemenue 3amay MaTeMaTUUECKOI0
aHanu3a. Beraucienue IMpEaciioB.

YK-1.

DKcIpecc-0npoc

Huddepenumponanue.
Brrurcnenue HeonpeIeIeHHbIX
UHTETPAJIOB.

7.2. Onucanue nokasarejeili 1 KPpUTEPUEB OUEHUBAHUS KOMIIETEHUMH, ONMCAHUE IIKAJI

OICHUBaAHUA

HJ'ISI OLICHUBAHUA PE3YJIbTATOB O6y‘leHI/I$I B BHJC 3HaHHUH HCIIOJIB3YIOTCS CJIICAYHOIIUC THUIIbL

KOHTPOJISL:

- TECTUPOBAHUE;
- HTHAUBHUAYaJIbHOE cOOeceJ0BaHueE,
- IACbMEHHBIE OTBETHI HA BOIIPOCHI.
JUis oueHuBaHUS pe3yJbTaTOB OOy4YeHUS B BHJAE YMEHHI M BJIaJ€HUN HCIOJIB3YIOTCS
CIIEYIOINE TUIIBI KOHTPOJIA:
- MpaKTUYeCKHe KOHTposibHbIE 3a1aHus (nanee — [1K3), Bximroyaromux olHY WM HECKOJIBKO
3aad (BOIMPOCOB) B BHJIE KpaTKod (OPMYJIMPOBKH AEUCTBHI (KOMIUIEKCA AEHUCTBHI), KOTOpbIE
CJIeIyeT BbINOJIHUTD, UM ONUCAHHUE PE3YJIbTaTa, KOTOPbII HY)KHO HOJTYyYHUTh.

Tabanna 7 — Iloka3are/n oueHNBaHUS Pe3yJIbTATOB 00yYeHHsl B BH/ie 3HAHUI

[Ikama
OLIEHNBaHUI

Kpurepun onienuBanus

5

«OTIINYHO»

JNEMOHCTPUPYET TIyOOKOE 3HAaHWUE TEOPETHUECKOTOo MaTepualia, yMEHHe
00OCHOBAaHHO HM3JIaraTh CBOM MBICIIH 110 00CYKIaeMbIM BOIIPOCAM, CIIOCOOHOCTh
MOJIHO, TIPaBWJIBHO M apryMEHTHPOBAHHO OTBEYAaTh HA BOIPOCHI, MPUBOIHMTH
PUMEDPHI

4
«XOpoHo»

JAEMOHCTPUPYET 3HAHUC TCOPETUUYCCKOro Marcpuaia, €ro MnmocCia€aoBaTCIbHOC
H3JI0KCHUC, CIIOCOOHOCTh MNPpUBOAUTE MPUMEPBI, JOIMYCKACT CIAWMHUYHBIC
OHII/I6KI/I, HCITPABJISICMBIC TTOCJIC 3aMCYAaHUS MPEIOAaBaTCIIA

3
«YAOBJICTBOPU
TCIBHO»

JEMOHCTPUPYET  HENOJHOe,  (parMeHTapHOE 3HAHUE  TEOPETHUECKOTrO
Marepuana, TpeOyroliee HaBOAAIINX BOIPOCOB TPENOJaBaTeNsl, TOMYyCKaeT
CYIIECTBEHHbIE OIIMOKM B €ro MW3JIOKEHHH, 3aTPYyAHSAETCS B NPUBEICHUU
IPUMEPOB M (POPMYITUPOBKE BBIBOJIOB

2
«HEY/IOBJIETBO

JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOesbl B 3HAHUH TEOPETUUECKOr0 MaTepHaia,
HE CIIOCOOGH €ro M3JIOKUTh M OTBETUTh Ha HABOJMIIME BOIPOCHI




‘ PUTCIIBHO»

‘ npenojaBaresis, He MOXeT MPUBECTH MPUMEPDI

Taoauna 8 — [lokazare/in oeHMBAHUSA Pe3yJIbTATOB 00y4YeHHsl B BU/Jle YMEHUI U BJIaIeHUH

[IIxana Kputepuu onennBanus
OIICHUBAHUS
JEMOHCTPUPYET CIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETHMUYECKOTo MaTepuana
5 IpU  BBINOJHEHUU 33JlaHUM, I[IOCJIENIOBATEIbHO M TMPABWIBHO BBIMIOJIHSIET
«OTJIMYHO» | 3aJ]aHMsl, yMEeT O0OOCHOBAaHHO H3JIaraTh CBOM MBICIHM M JieJaThb HEOOXOJIMMBbIe
BBIBO/IBI
JEMOHCTPUPYET CIIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETUYECKOTo MaTepuaia
4 IpU  BBINOJHEHUU 3aJIaHUM, I[IOCJIENIOBATEIbHO M TMPABWIBHO BBIMIOJIHSET
«XOpOILIO» 3aJaHusl, yMeeT OOOCHOBAHHO M3JlaraThb CBOM MBICIH U JeNaTh HEOOXOAMMBbIE
BBIBOJIBI, JIONMYCKAeT CIMHUYHBIC OMIMOKH, HCIPaBISIEMbIE IOCIIC 3aMEYaHUS
npenojaBaTens
JIEMOHCTPHUPYET OTJIEIbHbIC, HECHCTEMAaTU3UPOBAHHBIE HABBIKM, HE CIOCOOCH
3 NPUMEHUTh 3HAHUE TEOPETUYECKOro MaTepuaja IMPHU BBHINIOJHEHUU 3a/laHuM,
«YIOBJICTBOPHU | UCIIBITHIBAECT 3aTPYAHEHHUS M JOMYCKAeT OIMMOKU MPU BHINOJHEHUU 3aJaHUH,
TEIHHO» BBIMIOJHSCT 3a/JlaHue TpU TOJCKa3Ke MpenojaBaTess, 3aTpyaHSETCS B
(hOopMyITUPOBKE BHIBOIOB
2 He croco0eH MPaBUILHO BBITIOJIHUTE 3aJJaHKe
«HEYJIOBJIETBO
PUTEIILHOY

7.3. KoHTpoOJIbHBIE 32JaHNSI U NHbIE MATEPUAJIbI, HE00X0AUMBbIe [IJISl OLIEHKH Pe3yJIbTATOB
00yuyeHusi 10 TUCHMILINHE (MOIYJIIO)

Tembl pedepaToB (cood1eHmit):

1. MaremaTtnueckoe obecriedeHne DBM, TuIbl MakeTOB NMPHUKIAIHBIX MPOrpamMM, CTPYKTypa
MaKeTOB, MporpaMmupoBaHue Ha OBM.

RRoOoo~NoO kWD

12.
13.
14.

PenaxkTupoBaHue TeKCTOBOM MH(DOPMAIUH.

3aiaHue IepEMEHHBIX BEIMYUH U (PYHKIIHH.

Beruucnenue 3Ha4eHUN 3IEMEHTapHBIX (QYHKLIUH.

Oneparopbl MATEMaTUYECKOTO aHAIH3a.

QyHKIUY UHTEPIIOJIUPOBAHUS U PETPECCUMU.

Pemenue anredpanyeckux ypaBHEHUM U CUCTEM.

Pemennie 0ObIKHOBEHHBIX AU PepeHInaNIbHBIX YPaBHEHUH.

IIpeoOpa3zoBanus Jlamaca, @ypbe u np.

0. ITox6op smmupruecKkux hopmy.

1. dyHKIMM MaTEeMaTHYECKOM CTATUCTHKU.

OCHOBHBIE UCTOYHHMKH MOTpEHIHOCTEN. AOCOMIOTHAS U OTHOCUTENbHAS TOTPEIIHOCTH.
I'paduueckuiit MeTo1 perieHus: HeTMHEHHBIX YpaBHEHHIH.

Otnenenue

KOpHeW ypaBHeHus. Meron xopa. Meron kacarenbHbix (HbroToHa).

KOM6HHHpOBaHHBIﬁ MCTOJ XOpA U KaCaTCIIbHbIX.

15.
16.

OlLieHKa MOTPENTHOCTH PEIIEHUS HEIMHENHBIX YpaBHEHUA. MeTo 1 uTepanmii.
Cuctemsl TuHEHHbBIX ypaBHeHHNH. Meton ["aycca. Beruucnenue onpeaenuresneit u oopaiieHue

Matpuilsl MmeToaoM ['aycca.

17.
18.
19.
20.
21.
22.

[Tpubnuxenue TaGIUYHO 331aHHBIX QYHKIUI.

JInnelHas NHTEPIOJIALIHNS.

WuTepnonsaums KyOn4ecKuMH CrulaifHaMu.
WuTepnonsiuronnsie popmyinsl Jlarpanxka u HetotoHa.
WHTepnonsiys MHOTOWIEHAMH 71 - CTETICHH.

KoHeuHble pa3HOCTH Pa3IUYHBIX MOPSIKOB U UX CBOMCTBA.




23. Pa3HOCTHBIE ypaBHEHUS MIEPBOTO MOPSIKA.
24. OgHOpOAHbIE PAa3HOCTHBIE YPaBHEHHS BTOPOTO MOPsIKa ¢ HOCTOSIHHBIMU KO3 duuneHTamu.
25. HeomHOpoaHBIE ~ Pa3HOCTHBIE ~ ypaBHEHHMS  BTOPOrO  MOpPAAKAa C  TOCTOSHHBIMH
Kod(purmeHTaMu.
Bonpocs! 1151 IPOMEKYTOUYHOT0 KOHTPOJIS
26. Marematnueckoe o0ecrieueHrne OBM, TuIlbl NakeTOB MPUKJIAJHBIX NIPOrpaMM, CTPYKTYpa
[IaKETOB, porpaMmMupoBaHue Ha OBM.
27. PenmaktupoBaHHE TEKCTOBOW MH(POPMAIIUH.
28. 3anmanue nepeMeHHbBIX BEIMYUH U (QYyHKINH.
29. Bpluncienue 3Ha4eHUMN JIEMEHTAPHBIX (PYHKITUH.
30. OmepaTopsl MATEMaTHYECKOTO aHATTN3A.
31. ®yHKUMU UHTEPIIOJIMPOBAHMS U PETPECCUH.
32. Pemenue anreOpanveckux ypaBHEHHUH U CHCTEM.
33. Pemenne 00pIkHOBEHHBIX AU (hepeHIINaTbHbIX YPaBHECHUH.
34. Tlpeobpazosanus Jlamnaca, @ypwe u 1p.
35. Iloa6op smmupudeckux Gopmyi.
36. OyHKIUHA MAaTEMAaTHYECKON CTATUCTUKH.
37. OcHOBHbIE HCTOYHHUKH MOTPENIHOCTENH. AOCOIIOTHAS U OTHOCUTEIbHAS! IOTPELLTHOCTH.
38. I'padmueckuii MeTo pelIeHUs HETMHEHHBIX YPaBHEHUH.
39. Ormenenue KopHel ypaBHeHus. Merox xopa. Meron kacatenbHblx (HbroTona).
KomOnHUpOBaHHBII METO XOP/ U KacaTelbHbIX.
40. OueHka NOrpelIHOCTH PEIIeHUs] HeTMHEWHBIX ypaBHEeHUH. MeToa uteparui.
41. Cucrembl nuHEHHBIX ypaBHeHuM. Meronq ['aycca. Bwluucienue omnpenenurenceii u
oOparieHne Matpulbl MetooM ['aycca.
42. TpubmmxeHne TaOIMYHO 3aTaHHBIX (QYHKITUH.
43. JluneliHass MHTEPITOJISIIIHS.
44. WnTepnonauns KyOMUYeCKUMH CIIaHAMU.
45. MNurepnonsauuonHslie popmynsl Jlarpanxka u HeroToHa.
46. VHTepmosIus MHOTOWICHAMH IT - CTETICHH.
47. KoHeuHble pa3HOCTH Pa3IMYHbIX MOPSAKOB U UX CBOMCTBA.
48. Pa3HOCTHBIE ypaBHEHHS [IEPBOTO IMOPSIKA.
49. OmHOpOJHBIE  PAa3HOCTHBIE  YpaBHEHHs  BTOPOro  MOpsjAKa C  TOCTOSHHBIMH
K03 ULIEHTaMHU.
50. HeomHoponHble  pa3HOCTHBIE  ypaBHEHHsS  BTOPOro  MOpsAAKAa C  MOCTOSHHBIMH
K03 ULIIEeHTaMHU.
[TonHBIN KOMIUIEKT OILEHOYHBIX MAaTEpUalIoB MO AMCHUIUIMHE (MOAYN0) ((hOHI OLEHOYHBIX
CPEICTB) XpaHUTCS B JJIEKTPOHHOM BHJAE Ha Kadeape, yTBepxkaawooled padodyio Nporpammy
JUCLHUIUIMHBI (MOAYNA), U B LIeHTpe MOHUTOpUHTA U ayIuTa KayecTBa 00yUeHHsI.

7.4. MeToauveckne MaTepualbl, ONpeaesolue Npoueaypbl OleHMBAHUS Pe3y/IbTAaTOB
00y4eHMsI M0 JUCHUILINHE (MOIYJII0)
Ipy6svimu cuuTarOTCs OMIMOKH, CBUIETENILCTBYIONINE O TOM, YTO CTYACHT:
—  HE OBJaJIeJ OCHOBHBIM MaTeprajoM JIUCIIUTLIAHBI
—  HE MOXXET MPUMEHSTh Ha MPAKTUKE MMOTYyYECHHBIC 3HAHUS
He zpyobimu omimbKamMu SIBISIOTCS
—  HETOYHO c(OPMYIUPOBAHHBIN BOIIPOC UJIH MOSICHEHHUE MTPH OTBETE
Heoouemamu cautarotcs
—  OTJeINbHBIE MOTPEIIHOCTH B (OPMYIUPOBKE BOIIPOCA UM OTBETA
—  HeOpeXHOE BBIMOIHEHUE 3alucei.
[IpenogaBaTens, peamu3yONIMA TUCHUIUIMHY (MOIYyJdh), B 3aBUCUMOCTH OT YpPOBHSA
MOATOTOBJICHHOCTH OOYYAIOIMIUXCS MOXKET HCIOJb30BaTh HWHBIE (OPMBI, METOIbI KOHTPOJIS U
OLICHOYHBIE CPEJICTBA, UCXO/I U3 KOHKPETHOM CUTyaluu.



8. YYUEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHHUE
JUCHHUIIJIIMHBI (MO YJIS)

8.1. OcHoBHas JuTEpaTypa

1) T'enbman B.S. «Pemenne MmaTematuueckux 3aaay cpejacrtsamu Exel : [Tpakrukymy, -CII0.
: ITutep, 2003 1.

2) JluckpeTHas MaTeMaTHKa JIJIs POrPaMMKCTOB [ DICKTPOHHBIH pecypc] yueb. mocodue /
Xarraptu P. - W3pganme 2-e, wucnpasinennoe. - M. : Texuocdepa, 2012. -
http://www.studentlibrary.ru/book/ISBN9785948363035.html

3) Maremarudeckas JIOTHKA U TEOPUs AJITOPUTMOB [DICKTpOHHBIN pecype] : Yuebnoe
nocooume / I'ypoBa JLM., 3aiimeBa E.B. - M: MWM3marensctBO MOCKOBCKOTO
roCy1apCTBEHHOTO TOPHOTO YHUBEPCUTETA, 2006. -
http://www.studentlibrary.ru/book/ISBN5741804519.html

8.2. lonosiHuTEILHAS JIUTEPATYpPA:

1) Bacwmibses A.H. “ Mathcad 13 na npumepax (+CD)”, 2006

8.3. UnTepHeT-pecypchl, HE0OX0AMMbIE I OCBOCHH S JUCHUILIMHBI (MOXYJIA)

1) MathLab,

2) Mathematika,

3) MathCad,

4) Maple

5) http://www.intuit.ru/ - mopran HTepHeT-yHuBepcUTETa HMHPOPMAIIMOHHBIX TEXHOJIOTHH.

6) DnekTpoHHas OMOIHMOTEKa «ACTpaxaHCKHH TOCYAapCTBCHHBIH YHHUBEPCHTET» COOCTBEHHOMU
reHepauu  Ha Mmiatpopme OBC «OnekrponHsli YuranpHelii 3an1 — bubmmoTex».
https://biblio.asu.edu.ru/ ;

7) Dnekrponno-oubimoreunas cucrema (ObC) nznarenscrpa «Jlanpy, www.e.lanbook.com/ ;

8) DnekrponHo-OubmMoTeunass cucrtema (DBC) OO0 «Ilomurexpecype» «KOHCYIbTaHT
cryneHray. www.studentlibrary.ru/ ;

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITIJIMHBI (MO Y JIS)

MyabTuMenuiiHoe oGopyaoBanue. Ha ayautopueix 3aHsatwsax — (ekuusix) CHUT
WCTIOJNB3YIOTCS ISl  OPTraHM30BAaHHOTO TIPEACTABJICHUS TNPENOJABaTeIsIMH W O0YJarOIUMHUCS
Mmarepuaia B popmare npeseHranuii PowerPoint, padbotsl mo popMHpPOBaHUIO U PA3BUTUIO HABBIKOB
paboTHI ¢ TOKYMEHTaMHU M MIPOTpaMMaMH, UMEIOIIMMH MPHUKIIAIHOE 3HaYeHne. JIeKnn o0ecriedeHbl
craiiiaMu ¥ BUJieoMaTepuaiaMu. VIMEIoTcst KilacCHbIE IOCKH, HarJIsAHbIe T0coOus (CTEHAbI, MAKEThI,
TJIAKaThHI U T.I1.).

PaGouass mporpamMma JUCHMIUIMHBI (MOAYJs) NpU HEOOXOAMMOCTH MOXKET  ObITh
ajanThupoBaHa Uil oOydeHHs (B TOM YHCIE C MPUMEHEHHWEM JHCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH) JIMIl C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI, HHBANUIOB. {151 3TOrO TpedyeTcs
3asBIICHHE OOYYAIOMIMXCS, SBISIONIMXCS JIMIIAMH C OTPAHWYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBS,
MHBAIWJAMH, WIA HX 3aKOHHBIX IpPEJCTaBUTENEd © PEKOMEHJAIUU ICHUXOJIOT0-MEeIUKO-
nearornyecko komuccuu. Jlns MHBaIMIOB cojaep:kaHMe pabodel MporpaMMbl JTUCHUIUIMHBI
(MomyInsi) MOXKET OINpeneNiaTbCss Takke B COOTBETCTBUM C HWHAMBHIYalIbHOH IMporpammoin
peabunuTaly WHBAIUAA (TIPYU HATUYUH).

[Iporpamma cocrtaBieHa B cooTBercTBUHM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO
noaroroBkr 09.03.02 UndopManoHHble CHCTEMbI U TEXHOJIOTHH.
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