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

1.1. HeasiMmu O0CBOCHUS AUCHHUILUIMHBI (MOAYJISA) SBJISIIOTCS OCBOCHHUE CTYyJIEHTaMU
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 (MOAYJIfA): HAYYUTh IPAKTUYECKOMY PEIICHUIO
npodeccHOHATLHBIX MATEMATHYECKUX 3a/1a4 C HCIIOJIb30BAHUEM MAaTEMATHUYECKHUX TTAKETOB.

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

2.1. YyeOHasi aUCHUILIMHA (MOAYJIb) OTHOCUTCS K BapUAaTUBHOM YacTH (SJIEKTUBHBIE
JUCLUIUIMHBL) Osioka 1 moaroroBku GakanaBpoB. OHa JIOTHYECKU M COAEPIKATEIbHO-METOIMYECKU
B3aMMOCBSI3aHa C TUCHHIUIMHAMHU 0a30Boil uyacTu: MH(popManmoHHBIE TEXHOJIOTHH, TEXHOIOTHH
nporpamMmupoBanus, [IporpamMmmupoBannue Ha s3bIke BBICOKOIO ypoBHs, IlpencraBinenue 3HaHMi B
nHPOPMAIMOHHBIX cucTeMax, OmepalnuoHHBIE CHUCTEMbI, W BapuaTHBHON uactu: Lludposas
obOpaboTka unpopmarmu, Opranuzanus 9BM u cuctem.

2.2. lns u3yvyeHUsl NAHHOW y4eOHOW NMCUMILVIMHBI (MOAYJIAA) HEOOXOAMMBI CJIeAyIolue
3HAHUSl, YMEHUs], HABbIKM, (popMuUpYyeMble NpeJIIeCTBYIOIMMHA YYeOHbIMH IMCHMIIIMHAMH
(MoayJssimu): O630p MaTeMaTUYECKUX MAKETOB JJIS peIleHHs] HHXXEHEpHBIX 3a/1a4. CpaBHUTENIbHBIE
xapakrepuctuku Mathlab, MathCad, Maple, Mathematika u 1p. MaremMaTHYeCKHUX ITaKETOB.
IToctpoenue BelpakeHuit B Mathcad. [locTpoeHue u BbIYMCIEHHE BBIPAKEHUH, pEIaKTHPOBAaHUE
00BEKTOB. BBOJI TeKCTa, UMCIIOBBIX KOHCTAHT M CUMBOJIOB. BeTpoennsie hyHkimn. @opmaTtupoBaHue
yucen. Iloctpoenne rpagpukoB B Mathcad. [locTpoenue NBYXMEpHBIX M TPEXMEPHBIX I'paUKOB.
I'paduxu B monsipHbIX KoopaumHaTax. Omepamuu ¢ Bekropamu M marpumnamu. Co3gaHue MaTpuil.
[lepemennas ORIGIN. Marpuunbsie omepaTopbl, COOCTBEHHBIE YHCIAa W BEKTOPHI MAaTPHIIBL.
KommiekcHbie uucna. Pemenune ypaBHeHUi M cucteM ypaBHEHUU (HepaBeHCTB). DyHKIius root.
Pemenune ypaBHeHuMid ¢ mnomoulplo (yHKIMHA monb3oBatens. PemneHune cucteM  ypaBHEHUI.
[IpubOnmxeHHoe pemieHue ypaBHeHHH U cucteM. CHUMBOJIbHBIE BbIUMCICHHS. OnTUMH3aLUSA
YHUCIeHHBbIX BbluncieHuil. Mcnons3oBanue meHo Symbolics. Mcnons3oBanue manenu Symbolics.
Oco0eHHOCTH CUMBOJIbHBIX BBIUMCIICHUN. Perienne 3a1au MaTeMaTuyeckoro aHaiau3a. Beruucnenue
npenenos. uddepenurpoBanue. Beruucnenue HeorpeaeeHHbIX HHTETPaJoB.

2.3. locaenyromue yyeOHble TMCHUILIMHBI (MOAYJIHM) W (WIN) NPAKTHKH, JJIA KOTOPbIX
HeO0X0AUMBbI 3HAHMS, YMEHHUSl, HABbIKH, (pOpMHpPYyeMble NAHHOW Y4YeOHOW JMCUMIIHHON
(monyaem): Wudbopmannonusie TexHonoruu, llpencraBienue 3HaHM B WHGOPMAIMOHHBIX
cucteMax, TexXHOIOruu MPOrpaMMHUPOBAHHSL.

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 AUCHUIITIMHE (MOAYJIIO)

[Ipomecc ocBoeHUsT NUCHMIUIMHBI (MOAYJsl) HampaBieH Ha (OPMHUPOBAHHE DIIEMEHTOB
cienyroomux komnereHuuid B coorserctsun ¢ @I'OC BO u OIIOII BO no ganHOMY HalpaBlIEHHIO
MOATOTOBKH (CTIIEIUATEHOCTH):

a) yausepcanbHbiX (YK): YK-1.

Tab6anna 1 — /lekoMno3unusi pe3yJbTaToB 00y4eHHs

Kon [Tnanupyemble pe3ynbTaThl OCBOCHUS TUCHUTIINHBI (MOTYIIS)
KOMIIETEHIINN 3HaThL YMmeTh Bnanets
YK-1 NVYK-1.1 meronukn | MYK-1.2  npumensars | UYK-1.3 METOaMU
Crniocoben IIOUCKA, cbopa U | METOAUKHU IIOMCKA, | IIOUCKA, cbopa u
OCYIIECTBIIATh | 00paboTku wuH(opManuu; | cbopa U 00pabOTKH | 00pabOTKH,




TIOHCK, aKTyaJbHbBIC POCCHICKHE H
KPUTUYECKHUH | 3apyOeKHbIE  HCTOYHHKHU
aHaIMn3 u | unpopManiun B cdepe
CHHTE3 npoeccuOHaTBLHON
uHpOpMAIINH, | IEATEILHOCTH; METOJ
MIPUMCHSIT CHCTEMHOT'O aHaJIH3a.
CUCTEMHBII

NOJIXO0A  JJIs

pereHus

MTOCTABIIEHHBIX

3aa4

nHpopMmanuu;

OCYIIIECTBIISATh
KPUTHYECKUI aHaIu3
u CHHTE3
uHpopmanuu,
MOJy4YECHHOMU u3
pa3HbIX HMCTOYHHKOB;
MPUMCHSITh
CUCTEeMHBIH  TOAXO]
JUISL pelieHus

IIOCTAaBJICHHBIX 3aaa4.

KPUTHUYECKOTO aHAIN3a U
CHHTe3a  HWH(OpMaLNY;
METOJUKOW CHCTEMHOTO
NOJaX0/Aa MJIsi pPEeLICHHUs
IIOCTABJICHHBIX 3a7a4.

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMUHbBI MOYJIS)
OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISICT 3 3a4eTHhIX enunuil, 108 qacos.

Tadauua 2 — CTpyKTypa U colepkaHue TUCHUILIUHBI (MO1YJIs1)

@OpMBI  TEKYLIETO
= KOHTPOJISI
KonTakTHas pabora & | YelieBacMocTH (no
Ne (B yacax) g Heoenim
e HaumenoBanue pajnena (Tembl) . cemecmpa)
o S ®opma }
5 g | MPOMEKYTOYHOU
g I3 |JIP | TK | UK | AW | 2| arrecTaun (o
3 O | cemecmpam)
1 [TakeTsl U151 perieHus 3 4 6 | Dkcmpecc-onpoc
WH)KEHEPHBIX 3a/1a4.
CpaBHHTEIbHbIE
xapaktepucTtuku Mathlab,
MathCad, Maple, Mathematika
U JIp. MAaTEeMaTHIECKUX
aKEeTOB.
2 | [loctpoenue BhIpaKeHUH B 4 6 | Dxcnpecc-ompoc
Mathcad. [Toctpoenue u
BBIYHMCIICHHE BBIPAKECHUH,
pellakTUpOBaHHE OOBEKTOB.
BBoj1 TekcTa, YMCIOBBIX
KOHCTaHT U CUMBOJIOB.
Berpoennbie pyHKIMH.
DopMaTUpOBaHHE YHCEIL.
3 | lloctpoenue rpadukoB B 4 6 | Dxcnpecc-ompoc
Mathcad. ITocTtpoenue
JIBYXMEPHBIX U TPEXMEPHBIX
rpa¢ukos. ['papuku B
TOJISIPHBIX KOOPJIMHATAX.
4 | Onepauuu ¢ BEKTOpaMH U 4 6 | Dxcnpecc-omnpoc
Marpuniamu. Co3nanue
matpuil. [lepemennas
ORIGIN. Marpuunsie
oTepaTopbl, COOCTBEHHBIE
YrcIia ¥ BEKTOPBI MaTPHIIHL.
5 | KommuiekcHble uncna. 4 6 | Dkcmpecc-onpoc




6 Pemenue ypaBHeHUH U CUCTEM
ypaBHEHUI (HEPABEHCTB).
®yukiusa root. Pemenne
YpPaBHEHUH € MOMOLIBIO
byHKIMI onb30BaTeNs.

DKcIpecc-0npoc

7 | Pemienue cuctemM ypaBHEHM.
[TpubnnxenHoe peleHue
YpPaBHEHUU U CUCTEM.

DKCIpecc-0Ipoc

8 CHUMBOJIBHBIE BEIYHCIIEHUS.
OnruMu3aiys YHCICHHBIX
Berunciiennii. Mcrons3oBanne
MeHto Symbolics.
Hcnonp30BaHue NaHeIx
Symbolics. OcobennocTr
CHMBOJIbHBIX BBIUHCIIEHHH.

DKcIpecc-0npoc

9 | Pemienue 3amau
MaTeMaTHYECKOT0 aHAJIN3A.
Brrunciienue npenenos.
Huddepenumponanue.
Brrurcnenue HeonpeIeIeHHbIX
WUHTETPAaJIOB.

DKCIpecc-0Ipoc

Hroro

18

36

54

IK3zamen

VciioBHBIE 0003HAYECHUS

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

Ta6anna 3 — MaTpuua cooTHeCeHHs pa3esioB, TeM Y4eOHOH JMCIHMIIIMHBI (MOAYJIs)

U GopMHpPYEMBIX KOMIIETCHIHH

Coznanue marpunl. [lepemennast ORIGIN.

Komnemenyuu
Temor, Kon- (vkazviearomes )
KOMnemeHyuu obuee KorUuecmso
pasoervl 60 N
F I —— wacos | TEPeHucIenHbIC 6 KOMnemeHyuu
n.3)
YK-1
[TakeTsl U151 peleHns HH)KEHEPHBIX 3a1a4. 12 + 1
CpaBHuTenbHble XapakTepucTuku Mathlab,
MathCad, Maple, Mathematika u ap.
MaTeMaTHYECKUX MaKETOB.
[Toctpoenue Boipaxenuit B Mathcad. 12 + 1
[TocTpoeHne U BBIYUCICHUE BBIPAKEHUIH,
penaktupoBaHue 00BEKTOB. BBOJ TekcTa,
YHMCIIOBBIX KOHCTAHT U CUMBOJIOB.
Berpoennbie pynkunu. @opmarupoBaHue
qHCce.
[TocTpoenue rpadgukoB B Mathcad. 12 + 1
[TocTpoeHne ABYXMEPHBIX U TPEXMEPHBIX
rpacdukos. ['paduku B moNsIpHBIX
KOOp/IMHATaXx.
Omneparuu ¢ BEKTOpaMy U MaTpPHUIIAMHU. 12 + 1




MatpuuHsble onepaTopbl, COOCTBEHHBIE YHCIIA
Y BEKTOPHI MATPHIIBI.

KowmriekcHeie yncna. 12 + 1
Pemrenne ypaBHeHUN U CUCTEM ypaBHEHUHN 12 + 1
(aepaBeHcTB). ®yHkIus root. Pemenue
ypaBHEHHH C TOMOULIBIO (DYHKITHIA

T10JIb30BAaTeJIsl.

Pemenue cucrem ypaBHEHUI. 12 + 1
[IpubmmkeHHOe pelIeHre ypaBHEHUH 1

CHCTEM.

CuMBoJIbHBIE BeauciieHus. OnTuMu3aus 12 + 1

YUCJICHHBIX BbIUMCIEHU. Mcnonb30BaHue
MeHro Symbolics. Mcrions3oBanue manenu
Symbolics. OcobeHHOCTH CHMBOJIBHBIX
BBIYMCIICHHM.

Pemenue 3aga4 MaTeMaTH4eCKOro aHAIIN3A. 12 + 1
Brruncnenue npeaenos.
HuddeperuupoBanue. Beraucnenue
HEOMpeeIEHHBIX NHTETPAJIOB.

5. METOAUYECKHUE YKA3AHMUA 110 ITIPEITIOJABAHUIO
N OCBOEHMIO JUCIUIIVIMHBI (MO Y JIS)

5.1. Yka3anus 1Js npenojaBartesieil 10 OPraHu3alii M NPOBeIeHUI0 Y4eOHbIX 3aHATHI
10 AUCHUILIMHE (MOAYJII0)

OcHoBHBIE (HOPMBI 3aHATHH TO TUCHUIUIMHE - JIGKIWW W TpPaKTUYEeCKHe (CEeMUHApPCKHE)
3aHATUS.

Jlexuusi mpencTaBisieT CcOOOW CHCTEMaTHYHOE, IOCJIEI0BAaTeIbHOE YCTHOE H3JI0KEHHE
IIperoiaBaTesieM OIpeIeIeHHOro pasjena yueOHol aucuumiuHbl. Ciaylianue JeKIUK Mpenoaraet
AKTUBHYIO MBICIUTEIBHYIO JAESITEIbHOCTh CTYJIEHTOB, IVIaBHAs 3a/lada KOTOPbIX - MOHSTh CYIIHOCTb
paccMaTpuUBaeMON TEMBI, YJIOBUTHb JIOTMKY PAacCyKICHHMH JIEKTOpa; PasMBIIUISAS BMECTE C HUM,
OLICHUTh €ro AapryMEHTalUl0, COCTaBUTh COOCTBEHHOE€ MHEHHE 00 H3y4aeMbIX IpolieMax Hu
COOTHECTH YCIBIIIAHHOE C TE€M, YTO YK€ M3ydeHO. IIpu 3TOM CTyaeHT JOoJKeH KOHCHEKTHpPOBATh
(menathb 3amucu) W3JIOKEHHBIM B JIEKIMU MaTepuall. BeleHue KOHCIEKTOB SBIISETCS TBOPUECKUM
IpoIiecCOM M TpeOyeT omnpeeseHHbIX YMEHUH M HaBBIKOB. LlenecooOpa3Ho ci1e0BaTh HEKOTOPHIM
MIPaKTUYECKUM CcOBeTaM: (pOpMyIHpOBaTH MBICIU KpPAaTKO M CBOMMHM CJIOBaMH, 3aIUCBIBAs TOJIBKO
caMoe CYIIECTBEHHOE; YUUThCSl Ha CIyX OTHENATh IJIABHOE OT BTOPOCTENEHHOT0; OCTAaBIISATH B
TEeTpaau TMOJs,, KOTOpPhlE MOXHO HCIOJIb30BaTh B JajbHEHIIEM JJisi YTOUYHSIOLIUX 3alluceH,
KOMMEHTapUeEB, JIOMOJHEHUH; OCTapaThCsi BHIPAOOTaTh CBOIO COOCTBEHHYIO CHUCTEMY COKpAallleHHiM
4acTO BCTPEYAIOIIUXCS CIIOB (3TO JaeT BO3MOKHOCTh MEHBIIIE MUCaTh, OOJIbINE CIYIIATh U JyMaTh).
Cpa3y mocie JIeKIMM IIOJI€3HO IPOCMOTPETh 3alUCH U IO CBEXHUM Cl€JaM BOCCTAaHOBMTH
MPOMYIIEHHOE U JONUCaTh B KOHCIEKT. BaXkHO YSICHUTb, YTO JIEKLIMS - 3TO HE BECh MaTepHall 1o
U3y4yaeMoM TeMe, KOTOpbIM Jaercss CTyldeHTaM Ui ero «3yopexku». [Ipexxae Bcero, 3to —
«ITYTEBOJUTENBY» CTYACHTaM B UX JaJbHEUIIIEH CaMOCTOATEbHON yueOHOM 1 HaydHOU padorTe.

[IpakTrHyeckoe (CEeMHHAPCKOE) 3aHATHE - ATO ocodast Gpopma yuyeOHO-TEOPETUYECKUX 3aHITHH,
KOTOpasi, KaK MpaBUJIO, CIY)XUT [OMOJHEHHEM K JIEKIIMOHHOMY Kypcy. Ero otnmnuutenbHOi
0COOEHHOCTBIO SBIISICTCS AKTUBHOE YYacTHE CAaMUX CTYACHTOB B OOBSICHEHHH BBIHECEHHBIX Ha
paccMmoTpenue mpobisieM, BompocoB. IlpemnogaBaTtens naeT BO3MOXHOCTb CTYAEHTaM CBOOOJHO
BbICKa3aTbcsid IO OOCYXJIa€MOMY BOIPOCY W TOJBKO TIOMOTaeT MM IPaBHIBHO IOCTPOUTH
oOcyxnenue. CTyneHThl 3a0JaroBpeMEHHO 3HAKOMSTCS C IUIAHOM CEMHHAPCKOTO 3aHATHUS H
JUTEPaTypoil, PEKOMEHIyeMOW JJs HW3YyYeHHUs JaHHOM TeMbl, 4TOObI HMETbh BO3MOXHOCTb
MOATOTOBUTHCS K ceMHuHapy. [Ipu MmoArotoBke K 3aHATHIO HEOOXOAMMO: MPOAHAIM3UPOBATH €r0



TEMy, MOAyMaTb O LEIM W OCHOBHBIX MpPOOJeMax, BHIHECEHHBIX Ha OOCYXJEHHE, BHUMATEIHHO
IIPOYUTATh KOHCIEKT JIEKIIMM IO 3TOW TEME; U3YyYUTh PEKOMEHIOBAHHYIO JIMTEPATypy, Acias IpH
3TOM KOHCIIEKT MPOYUTAHHOTO WJIH BBIMMCKH, KOTOPBIE TOHA00TCSA TPpU 00CYKIEHUN Ha CEMUHAPE;
rocraparbCsi CHOPMYIMPOBATH CBOE MHEHHME [0 KaXJAOMY BOIPOCY M apryMEHTHUPOBAHO €ro
obocHoBath. IlpakTHueckoe (CEMHHAPCKOE) 3aHATHE IOMOTaeT CTyAEHTaM TIJIyOOKO OBIAJIETh
IIPEIMETOM, CIIOCOOCTBYET PAa3BUTHIO YMEHHUS CAMOCTOSITENbHO paboTaTh ¢ yueOHOM IuTepaTypoi u
JOKYMEHTaMH, OCBOEHHIO CTYIAEHTAMHU METOJO0B HAy4yHOW paboThl M INPUOOPETEHHIO HaBBIKOB
Hay4YHOH apryMeHTaluu, HayqyHoro mbliiuieHus. [Ipenonasatento xxe paboTa CTYACHTOB Ha CEMUHApe
II03BOJISIET CYJIUTh O TOM, HACKOJIBKO YCIIELTHO OHM OCBAaMBalOT MaTepuai Kypca.

5.2. Yka3zanus 1J1s1 00y4a0IMXCs 10 OCBOCHUIO TUCUUILJIMHBI (MOIYJII0)

CamocrosTenbHas paboTa CTYACHTOB SBJSIETCS OJHUM M3 OCHOBHBIX BHAOB Y4eOHOM
JEATEIIBHOCTH U IIPEII0IAraeT U3y4eHNUEe BOIPOCOB, HE BOLIEAIINX B OCHOBHOM IUIAH 3aHATHH.

BueaynutopHass camocTosTeNbHash paboTa CTYIGHTOB B By3€ HE MEHee BaXKHA, YeM
o0s3aTenbHble yueOHble 3aHATHA. Ee ycnemHocTs BO MHOIOM OINPENENsIeTcsl TEM, HACKOJIBKO YMEJIO,
palMoOHaIbHO CaM Y4YallluHCs CMOXKET OpPraHu30BaTh CBOM WHJUBUYalbHBIE 3aHSTHS, HACKOJIBKO
PEryJsipHbIMU U CBOEBPEMEHHBIMU OHU OyIyT.

3ajaHuss M METOAMYECKHE YKa3aHUs JUIS DPA3JIMYHBIX BUJOB CaMOCTOSITEIBHOW padOThI
pa3pabarbIBatoTCs C y4eToM €€ crenupuKH, 0COOCHHOCTEH M3yd4aeMbIX Te€M, HaIU4YUs y4eOHOH U
METOJINYECKON JTUTEPATYPHI.

CucremMaTuyeckoe  OCBOEHHME  CTyAE€HTaMM  HeoO0XoauMoro  y4yeOHOro  mMmarepualna,
CBOEBPEMEHHOE BBIIIOJIHEHUE TIPEJYCMOTPEHHBIX Y4YEOHBIX 3aJaHUN, PEryJspHOE IOCELICHHE
JIEKIMOHHBIX M IPAKTHYECKUX 3aHATUN MO3BOJIAIOT MOATOTOBUTHCA K YCIIEIIHOMY IIPOXOXKICHMIO
IIPOMEKYTOYHOM aTTECTALUHU 110 JAHHOW JUCLUIUIMHE.

B xoze camocTosTeIbHOM paboThl CTYEHTHI JOKHBI OCYILECTBIIATS!

-IIOJrOTOBKY K 3aHATUSAM, BKJIOYAas W3YyYEHUE JIEKUUH M JIMTEpaTypbl MO TEME 3aHATUS
(MCIIONB3YIOTCA KOHCIIEKTHI JIEKIMH M HCTOYHUKH, IPEICTaBICHHbIE B IEpEeYHE OCHOBHOM U
JIOTIOJIHUTEIBHOMN JIUTEPATYPhI, a TAK¥KE 3JIEKTPOHHBIE PECYPCHI);

-BBIIIOJIHEHNE UHIUBUYAJIbHBIX JOMAIIHUX 3aJaHUH 110 TEME MPOLIEALIETO 3aHATHUS;

-MIOATrOTOBKY pedepara (MHANBUAYAIbHbIE 3aaHMs 10 ¢1a00 YCBOEHHBIM TEMaM), B TOM UHUCIIE
CaMOCTOSITEJIbHOE U3yYEHUE YAaCTH TEOPETUUECKOTO MaTepualla 1o TeMaM, KOTOpBIE 3asiBIIEHBI B TEME
pedepara (MCHONB3YIOTCS UCTOYHMKH, NMPEACTABIECHHBIE B MEPEUYHE OCHOBHON M JOMOIHUTEIHHOU
JUTEPaTyphl, a TAKXKE JIEKTPOHHBIE PECYPCHI), TOKIIAA.

Tadauna 4 — Cogep:xkaHue caMOCTOATEIbHON Pad0ThI 00y4alOIINXCS

Howmep ®opmbl pabOTHI
pasjiena TeMmbl/BOIIPOCHI, BBIHOCUMBIE Ha CAMOCTOSATENBHOE Kon-Bo
(Tembl) U3ydeHHe 4acoB
1 [TakeTs!I U1l pelIeHNs] NHKEHEPHBIX 3a/1a4. 6 [Togroroska
CpaBHutenbHble XapakTepuctuku Mathlab, MathCad, JOKJIaJI0B 1o
Maple, Mathematika u ap. MaTeMaTUYECKUX MAKETOB. BOITPOCAM
CEeMHUHAPCKOT0
(MpaKkTUYECKOTO)
3aHATHS,
KoncnekrupoBanue
2 [Toctpoenue Beipaskenuit B Mathcad. IToctpoenue u 6 Koncnexruposanue,
BBIUMCJICHHE BBIPAKEHUH, peIaKTUPOBAHUE OOHEKTOB. [TonroroBka
BBoj TekcTa, YMCIOBBIX KOHCTAHT U CUMBOJIOB. pedepara
Berpoennbie pynkunn. @opmarupoBaHue YUCEIL.
3 [Toctpoenue rpadukoB B Mathcad. [Toctpoenue 6 [ToaroroBka
JIBYXMEPHBIX M TpeXMEpHbBIX rpadukoB. I'paduku B JIOKJIa/10B 110




MOJIIPHBIX KOOPAWHATAX. BOIpOCam
CEMHUHapPCKOI0
(TIpaKTHYECKOTO)
3aHSITHS,
KoncnektupoBanue

4 Ornepanuu ¢ BekTopamu U Matpuiiamu. Co3nanue 6 Pemenue 3aj1ad4,
Mmarpuil. [lepemennass ORIGIN. Matpuunbie KoncnektupoBanue
OTepaTopbl, COOCTBEHHBIC YHCIIA M BEKTOPHI MATPHIIHL.

5 KomrmuiekcHsle yncia. 6 Pemenue 3aja4,

Koncnekruposanue

6 Pelienue ypaBHEHH U CUCTEM YpaBHEHUM 6 Pemienue 3ajad4,
(nepaBeHcTB). @yHKIMA root. Penienue ypaBHeHUi ¢ Koncnekruposanue
NOMOUIbI0 YHKIUH MOIb30BATEIS.

7 Pemenue cucrem ypaBHenuil. [IpubnnxenHoe 6 Kelic-3anaya,
pelieHre ypaBHEHUH U CUCTEM. KoncnextupoBanue

8 CuMBOJIBHBIC BEIUUCICHHS. ONITUMU3AIUS YHCICHHBIX 6 Pemenue 3a/1a4,
BbIuncieHuil. icnons3oBanue meHto Symbolics. KoncnextupoBanue
Hcnons3oBanue nanenu Symbolics. OcobeHHOCTH
CUMBOJIbHBIX BHIYHCIICHUH.

9 Pemenue 3a1a4 MaTeMaTH4eCKOTO aHAIH3A. 6 [Moaroroska
Brruucnenue npenenos. Auddepenunponanue. pedepara,
Brruucnenue HeonpeeneHHbIX HHTETPAJIOB. Koncnekruposanue,

Tecr
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Pemenue 3amad nexxar B OCHOBE NPUOOPETEHMS TEX WIM WHBIX YMEHMH M HaBBIKOB. B
Pa3IMYHBIX YCIOBHSIX O0yUYSHHS pelIeHue 3a/1a4 JIN0O0 eAMHCTBEHHAS MPOIEAYpa, B PAMKaxX KOTOPO
OCYILECTBISIOTCS BCE KOMIIOHEHTHI MpoOIlecca YUEHHUS: YSICHEHHE COJAEp)KaHUs JecTBUSA, €ro
3aKpernjieHue, o0o0IeHe U aBTOMaTH3alus,— JU00 OJHA W3 MPOLEAYp Hapsly ¢ OObSICHEHUEM U
3aydyuBaHHeM (YIpaXXHEHHE B 3TOM Cilydae 0OecredrBaeT 3aBEpLICHUE YSICHEHHS U 3aKPeTICHNs ).

Pemenne 3amad — BHIOBl y4eOHOW JEATENBHOCTH YyYAIIUXCS, CTaBAlINE WX Mepen
HE00XO0IMMOCTBI0O MHOTOKPAaTHOT'O ¥ BAPMATHBHOTO MPUMEHEHUS MOJyYEHHbIX 3HAHUH B pa3IMyHbIX
CBSI3X U YCIOBUSX.

Keiic-3amaua - 310 mpoOieMHOe 3ajJjaHue, B KOTOPOM CTYJCHTY MpEeAsaraloT OCMBICIHUTH
peanbHyIo MPo(eCcCHOHATBHO - OPUEHTHPOBAHHYIO CHTYAIUIO, HEOOXOJUMYIO UIsl pEIICHUs] TaHHOH
npobnemsl. Keiic-3ajaun  10BOAATCS /0 CBEIEHHUS CTYIEHTOM IHpenojaBaTeieM, BeIyLUIUM
MPAaKTUYECKHE 3aHATHS (CEMUHApbI), a TaKXKe YCTAHABJIMBAIOTCS CPOKH WX CIadd Ha TPOBEPKY.
[Iponentypa pa3pemieHuii keic-3a1a4 JOBOAUTCS J10 CBEACHUS CTY/IEHTOB MIPETo1aBaTeNeM.

Tectr - »3TO cucTtemMa CTaHIApTU3HPOBAHHBIX BOMPOCOB (3aJaHMil) MO3BOJISIOIINX
aBTOMAaTH3MPOBATh MPOILEypy U3MEPEHUsI YPOBHA 3HAHUI M yMeHU# oOydaromuxcs. TecTsl MOryT
OBITh ayZIUTOPHBIMU U BHEAYAUTOPHBIMU. O TIPOBEICHUH TeCTa, €ro POPMBI, a TAKKE pa3ies (TeMBbI)
JUCLUIUIMHBIL, BBIHOCHUMbIE Ha TECTHPOBAHUE, JIOBOJUT 1O CBEACHUS CTYAEHTOB IPENoJaBaTelb,
BEAYIINH CEeMUHAPCKHUE 3aHATHSL.

K camocrostenbHOl paboTe CTYJEHTOB TakXe OTHOCATCS: YTEHHE OCHOBHOM U
JOTIOTHUTEIBHON JIMTEpPaTyphl — CaMOCTOSITENIbHOE H3yYeHHE MarepHuaja MO pPEeKOMEHIyeMbIM
JUTEpPaTypHBIM HCTOYHHMKAM; paboTa ¢ OMONMOTEYHBIM KaTaJllOrOM, CaMOCTOATENbHBIM moadop
HEOOXOUMOW JHTEepaTyphl; paboTa CO ClIOBapeM, CHPAaBOYHHKOM; IIOMCK HEOOXOIMMOM
uHpopmanuu B ceTH MHTepHET; KOHCIEKTUPOBAaHHE HCTOYHHMKOB; pedepUpOBaHHE HCTOYHHKOB;
COCTaBIICHHE aHHOTAIIMH K TMPOYUTAHHBIM JMTEPATYPHBIM HMCTOYHHKAM; COCTABJICHHE DPEUEH3UH |
OT3bIBOB Ha MPOYMTAHHBIA MaTepual; COCTaBI€HHE 0030pa MyOJMKalUil 10 TeMe; COCTaBIECHUE U
pa3zpaboTKka TEPMHUHOJIOTHUYECKOTO CJOBaps; cocTaBiieHue Oubnuorpaduu (6Gubmmorpaduueckoit
KapTOTEeKH); MOATOTOBKA K Ppa3IUYHBIM (OpMaM TEKyIIeH W NPOMEXKYTOUHOH aTTecTaluu (K



TECTUPOBAHUIO, KOHTPOJIBHOM paboTe, 3a4eTy, SK3aMEHY); BBINOJIHEHUE JOMAIIHUX KOHTPOJIbHBIX
paboT; caMOCTOSTENIbHOE BBIMOJIHEHUE MPAKTUYECKUX 3a/laHui PEpPOJYKTUBHOTO THIMA (OTBETHI Ha
BOIIPOCHI, 33]]a4H, TECTHI; BHIIIOJHEHUE TBOPUECKUX 3aJaHUN ).

5.3. Buabl 1 GopMbl MUCbMEHHBIX Pa0OT, MPEAYCMOTPEHHBIX NPH OCBOCHUU AUCHUIJIMHBI
(MoayJisi), BLINOJIHsIEMbIe 00Y4aI0LIMMHCS CAMOCTOSATEIbLHO

BaxxHoe MecTo B CTPYKType CaMOCTOATEIbHOW MOJITOTOBKUA K 3aHSATUSM MPUHAIICKHUT
CTY/ZICHYECKHM JOKJIaiaM B pedepaTam.

Joknan (cooOmieHue) mpeacTaBiIseT coOOW pa3BEepHYTOE COOOIIEHHE HAa KaKyr-IHOOo Temy,
cnenanHoe myonmnyHo. OOBIYHO B KQUECTBE TEM IS IOKJIAZ0B MPEJIaraeTcsi TOT MaTepuall yueOHOro
Kypca, KOTOpPBIi HE OCBEIIaeTCs B JEKIUSAX, a BBIHOCUTCS HA CaMOCTOSTEIbHOE H3ydeHHE
cryaentamu. Ilo3TOMy IOKIaabl, CAETaHHBIE CTYACHTAMH Ha MPAKTUYECKUX 3aHATHUSAX, C OJHOU
CTOPOHBI, TO3BOJISAIOT JIOTMOJHUTH JIGKIIMOHHBIA MaTepual, a ¢ JPYyrod - JalT MPernoJaBaTello
BO3MOYKHOCTh OLIGHUTh YMEHHE CTYJCHTOB CaMOCTOSATEIBHO paboTarh ¢ y4eOHOM M HaydHOM
JIUTEPATYPOIl.

[TocTpoenne moknanga, Kak u Jr000i Apyroil HaydyHOW paboThHI, TPAAUIMOHHO BKIIOYAET TPH
YacTU: BCTYIUICHHE, OCHOBHYIO YacTh W 3aKiroueHue. Bo BCTyruieHHMH yKas3blBaeTcsl TeMa JOKJIaja,
YCTaHABJIMBAETCS €T0 JIOTHYECKast CBSA3b C APYTUMH TEMaMU WIIM MECTO pacCMaTpUBaeMON IpOOIeMbl
cpenu apyrux npoOsem, AaeTcsi KpaTKuil 0030p JIUTepaTypbl, Ha MaTepHalie KOTOPhIX pacKphIBaeTCs
TeMa M T. 1. B 3aKkimroueHnn 0OBIYHO TOABOJATCS UTOTH, POPMYIUPYIOTCS BBIBOABI. OCHOBHAS YacTh
TaKkXe JO0JDKHA MMETh YEeTKOE JIOTMYecKoe mocTpoeHue. M3iokeHue maTtepuana JOHKHO OBITh
CBSI3HBIM, TIOCIICZOBATENIbHBIM, JIOKA3aTEIbHBIM, JIMIICHHBIM HEHY)XHBIX OTCTYIUIGHHH W
noBTopeHuil. Takum oOpa3om, paboTa Haj AOKIAIOM HE TOJBKO MO3BOJIAET CTYIEHTY MPUOOPECTH
HOBBIE 3HAHMSI, HO M CIIOCOOCTBYET (POPMHUPOBAHUIO BAXKHBIX HAYYHO-UCCIIEIOBATEIHCKUX YMEHUH,
OCBOEHUIO METOJIOB HAYYHOI'O MTO3HAHUS, TPUOOPETEHUIO HABBIKOB MyOIMYHOTO BBICTYIIIICHUS.

Pedbepar — mnucemenHas pabora oObemoMm 10-18 me4aTHBIX CTpPAHUIl, BBIMOITHICMAS
CTYIEHTOM B TE€UEHHUE JUIMTEIHHOrO0 CpoKa (0T OJHOW Hemenu A0 Mecsna). Pedepar — kpaTkoe
TOYHOE M3JIOKEHHE CYIIHOCTH KaKOr0-JIM0O BOMPOCA, TEMBI HA OCHOBE OJIHOM MJIM HECKOJIbKUX KHHT,
MOHOTpaduil WK APYrux NepBOMCTOUHUKOB. Pedepar nomkeH cojepkarb OCHOBHBIE (PaKTHUYECKHE
CBEIEHUS M BBIBOJBI TI0 paccMaTpuBacMoMy Bompocy. Pedepar oTBewaeT Ha BOmpoc — HTO
COZIEpKUTCSA B JaHHOW mnyOnukanuu (myOnukanusax). OgHako pedepaT — HE MEXaHMUYECKHH
nepeckas paboThl, a M3JIOKEHHE ee CylecTBa. B Hacrosiee BpeMs, MOMHMO pedepupoBaHHS
MIPOYUTAHHOHN JIUTEPATyphl, OT CTYJEHTa TpeOyeTcss apryMEHTHUPOBAHHOE H3JI0KEHHE COOCTBEHHBIX
MBICJIEH TIO paccMaTpuBaeMoOMy Borpocy. Temy pedepara MOKET MPeUIOKHUTh TPENnoJaBaTelb HiTH
caM CTYJIEHT, B ITOCJIEIHEM Cllydae OHa JIOJKHA OBITh COIJIacOBaHHA ¢ npemnojaasareneM. B pedepare
HY)XHBI pa3BEpPHYTBIE apTyMEHTHI, PAcCYXICHHs, CpaBHEHHs. MaTepuasl MOAaeTcsi HE CTOJIBKO B
pa3BUTHM, CKOJIbKO B (opMe KOHcTarauuu wuiau onucanus. CopaepkaHue pedepupyemMoro
MIPOU3BECHUS M3JIaraeTcs OObEKTUBHO OT MMEHHU aBTopa. Eciy B MEpBUYHOM JIOKyMEHTE TJIaBHAS
MBICJIb COPMYIMPOBAHA HEOCTATOUHO YETKO, B pedepaTe OHA JTOJIKHA ObITh KOHKPETU3UPOBaHA U
BBIJICJICHA.

KoncnekrupoBanue. KoHCIIEKT — 3TO cHCTEMAaTU3MPOBAHHOE, JIOTHYHOE U3JIOKEHHE MaTeprala
WCTOYHHKA. Pa3nmuyaroTcs 4eThIpe TUTIa KOHCTIEKTOB:

—[InaH-KOHCIIEKT — 3TO pPa3BepHYTHIH AETANU3UPOBAHHBIA IUIaH, B KOTOPOM JOCTaTOYHO
MOJIPOOHBIE 3aMMCH MPUBOJATCS MO TEM ITYHKTaM IUTaHa, KOTOPBIE HYKJAIOTCS B TTOSICHEHUH.

—TeKkcTyallbHBI KOHCIIEKT — 3TO BOCHPOM3BEACHUE HanOoJee BaXXKHBIX MOJOKEHUH U (haKTOB
MCTOYHHUKA.

—CBOOOJHBIN KOHCHEKT — 3TO YETKO M KpaTKo c(OPMYJIHPOBAaHHBIE (M3JIOKEHHbBIE) OCHOBHBIE
MIOJIOKEHHSI B pE3yJbTaTe TIIyOOKOTO OCMBICIMBAHHS Marepuaia. B HeM MOTYT NpHUCYTCTBOBATh
BBINKCKHU, IIUTATHI, TE3UCHI; YACTh MaTepHana MOKET ObITh MPEACTaBICHA INIAHOM.

—Temarndyecknii KOHCIEKT — COCTABIIIETCS HA OCHOBE W3YUYEHHs Psla UCTOYHHKOB M JIaeT
Oomee wWIM MEHEe MCUEpPIBIBAIOLIMM OTBET MO KakoH-To cxeMme (Bompocy). JlaHHbI Bua
KOHCIIEKTHPOBaHUS PEKOMEHIYETCS MTPH MOJTOTOBKE K BOIIPOCAM CEMUHAPCKOTO 3aHSTHSI.

TpeboBanust kK 0(OPMIICHHIO MUCEMEHHBIX PA0OT YKa3aHbl B METOAMYECKUX PEKOMEH/IAIIHSL.



6. ObPA3OBATEJIBHBIE U TH®POPMALIMOHHBIE TEXHOJIOI'MU

6.1. O0pa3oBaresibHbIE TEXHOJIOTHHU

CoBmecTHas paboTa MaJloi KOMaHAOH; MPOEKTHAs NEATEIbHOCTh CTYACHTOB, pa3BUBAIOIIAS
MEXJIMYHOCTHBIE KOMMYHHUKAIIMM, CIIOCOOHOCTh NPUHATHSA PpEUICHWH, JIMJEpCKHe KadyecTBa,
MHTEPAKTUBHBIC JIEKIIMM; I'PYNIOBBIE TUCKYCCHH; POJIEBBIE U JAEJIOBBIE UIPhl; TPEHUHIHW; aHAIIU3
CUTyallull ¥ MMUTAIMOHHBIX MOJIENEi; MpernojaBaHue AUCHMILUIUH (Moayliel) B (opme: Kypcos,
CHUMYJISILIMU, TEXHOJIOTUM Open space/OTKPBITOE MPOCTPAHCTBO, MacTepckas Oyxaymiero, peer
education/paBHbIil 00y4aeT paBHOIO; SKCIPECC-CEMUHAPHI, MPOSKTHbIE CEMUHAPHI; OU3HEC-TPEHUHTH
(business training), keiic-cramu (case-study), oOyuenue peilictBHeM («action learningy),
MeTtadopuyeckass Hrpa, IeJaroruyeckue HUrpoBble yNpakHEHHUs (B KayecTBe KOJUIEKTUBHOTO
3aJjaHus), MO3TOBOM MTYpM (3cTadera), CHTyallMOHHBIE METO/IbI, TEMATUYECKHE AUCKYCCHH, HTPOBOE
MIPOEKTUPOBAHKE, TPYIIIOBOI TPEHUHT, IPYIINOBask KOHCYIbTALMS U JP.).

6.2. UndopmanmoHHble TEXHOJIOTHHI

NudopmaninoHHble TEXHOJIOTHH, UCTIONb3YeMbIe TP pealli3allii Pa3INYHbIX BUIOB y4eOHOM
1 BHEYy4eOHOM paboThI:

- HCIOJIb30BaHME BO3MOXKHOCTEHl VHTepHeTa (B TOM 4UHCIE - OJJIEKTPOHHOW MOYTHI
nperoiaBaTesisi) B yaeOHOM mporiecce (pacchlIka 3aaHui, MPeI0CTaBICHNE BHIIOJHEHHBIX pa0doOT Ha
MIPOBEPKY, OTBETHI HA BOMPOCHI, 03HAKOMIICHUE YUAILTUXCSI C OLIEHKaMH U T.J.);

- WUCHOJB30BAHHE DOJCKTPOHHBIX YYEOHHMKOB U pA3IMYHBIX HWH(POPMALMOHHBIX CaWTOB
(3meKTpOHHBIE OMOIMOTEKH, KYPHAIBI U T.J.) KaK HICTOYHUK MH()OpMAIIHH;

- HCIOJIb30BaHUE CPEACTB MPEACTABICHUS yueOHOW MH(OpManuu (NIEKTPOHHBIX Y4EOHBIX
MOCOOM U MPAKTUKYMOB, JIEKTPOHHBIX TPEHAKEPOB, MPE3CHTALMN U T.11.);

- HUCIOJIb30BAaHUE MHTEPAKTUBHBIX CPEACTB B3aUMOJEUCTBUS YYaCTHHUKOB 00Opa30BaTEIbHOTO
mporecca (TeXHOJIOTHH TUCTAHIIMOHHOTO WM OTKPBITOTO OOy4YeHHs B TJ00aJbHON ceTu: BeO-
KoH(pepeHIH, BeOuHaphl, GOpyMbI, yueOHO-METOIUIECKHUE MaTEPUAIIBI U JIp.);

- CTIOJIb30BaHNE UHTEIPUPOBAHHOM 00pa3oBaTeNbHOM cpeibl yHUBepcuTeTa moodle.

6.3. IlporpammHoe oOecnedyeHue, cOBpeMeHHble NpodeccHOHANIbHbIE 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,
MEXyHapOAHbIE TPABOBBIE aKThl, IPABOBHIE AKThI, TEXHUYECKHUE HOPMBI U IIPABUIIA;

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/
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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
(Momyit0) ipoBepsieTcst chOPMUPOBAHHOCTH Yy O0YUAIOIIUXCSI KOMIIETCHIIU, YKa3aHHBIX B pasjele 3
HACTOALIEH MporpaMmbl. JTaHOCTh (OPMUPOBAHUS JAHHBIX KOMIIETEHIIMM B MPOLIECCE OCBOCHMSI
00pa3oBaTeLHON IPOTPAMMBI ONPEACISACTCS MOCIIEI0BATESIBHBIM OCBOCHUEM JIUCITUILINH (MOJTYJICH )
U TIPOXOXKJICHUEM MPAKTUK, a B MPOIECCE OCBOCHMS IUCUUIUIUHBI (MOIYJIsI) — MOCIEAOBATEILHBIM
JOCTHIKEHUEM PE3yJIbTaTOB OCBOCHHUS COJICPIKATEIILHO CBA3aHHBIX MEXITy COOOM pa3/ieiioB, TEM.

Tadauua 6 — CoorBeTcTBHE Pa3aesioB, TeM TUCHHUILIMHBI (MOAYJISA), Pe3yJIbTATOB O0y4eHHs MO
AUCHMILINHE (MOYJ/II0) M OIEHOYHBIX CPEICTB

Kox xoHTponupyemoii HanmenoBanwme
No KonTponupyemebie pa3iesnbl, TEMbI
KOMITETCHIIH OIICHOYHOT'O
/1 JTUCIUIUTAHBI (MOJTYIIS) Ny
(KOMITeTEHIIHIA) CpelcTBa
1 [TakeTs! 11st pereHust VK-1 DKCIpecc-0Ipoc

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

2 [TocTpoeHue BbIpakeHHi B YK-1 Dkcnpecc-onpoc
Mathcad. [Toctpoenue u
BBIYHUCIICHHE BBIPAKEHUH,
pelakTupoBaHue 00BEKTOB. BBO
TEKCTa, YACIOBBIX KOHCTAHT U
CHUMBOJIOB. BcTpoenHble GpyHKINY.
DopMaTHPOBAHNE YUCEL.

3 [Toctpoenue rpaduxos B Mathcad. YK-1 Okcnpecc-onpoc
ITocTpoeHne NByXMEpPHBIX U
TpexMepHbIX rpadukoB. ['paduku
B TIOJSIPHBIX KOOPJIMHATAX.

4 Omnepanuu ¢ BEKTOpaMu U YK-1 Dkcnpecc-orpoc
matpuiiamu. Co31aHue MaTpHLL.
ITepemennas ORIGIN.
MatpuuHble onepaTopsl,
COOCTBEHHBIE YHCIIa U BEKTOPHI
MaTpHIIBL.
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KommnekcHrle yncia.

VYK-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 (coo0meHmit):

Maremaruueckoe oOecrieueHne OBM, Tumbl makeToB MPHUKIATHBIX MPOrPaMM, CTPYKTypa

IIaKETOB, porpaMmMupoBaHue Ha OBM.

RBOoo~NoO WD

12.
13.
14.

PenakTupoBanue TeKCTOBOM MH(POPMAIIUH.

3amaHue NepPEeMEHHbBIX BEIUYMH U GYHKIUH.

Brruucnenue 3naueHui 2IeMEHTApHBIX (PYHKITUH.

Oneparopbl MATEMaTUYECKOTO aHAIM3A.

@YHKINY NHTEPIOJINPOBAHUS U PETPECCUMN.

Pemenue anredpanyeckux ypaBHEHUM U CUCTEM.

Perienue 0ObIKHOBEHHBIX U (hepeHIHATBHBIX YpaBHEHHH.

[TpeobpazoBanus Jlamnaca, @ypbe u ap.

0. [TonGop s>mmupudeckux HopMyIL.

1. ®ynkuun MaTeMaTH4ECKON CTATUCTUKH.

OCHOBHbBIE ICTOUHUKH MOTpeIHOCTel. AGCONIOTHAS M OTHOCUTEIbHAS TOTPEIIHOCTH.
I'padmueckuit MeTos perieHns HeTMHEHMHBIX YPaBHEHUH.

Otnenenue

KOpHEH ypaBHeHMs. Meron xopa. Meron kacarenbHbIx (HbproToHa).

KomOuHMpOBaHHBIN METOT XOP/I M KacaTeIbHBIX.

15.
16.

OneHka NorpelHOCTH PELIEHUs] HEIMHENHBIX YpaBHEHU. MeTo1 utepanuii.
Cucremsbl TuHENHHBIX ypaBHeHUl. Metoa ['aycca. Beruncnenue onpenenuteneii u odpaiieHue

MaTpulbl MECTOOOM Faycca.

17.
18.
19.
20.
21.

[Tpubmmkenne TaOIMIHO 3aTaHHBIX (PYHKITUH.
JInnenHas UHTEPIOJIALIHNS.

WuTepnonsius KyOu4ecKUMH CIiIaiiHaMH.
Wutepnomnsumonusie popmynsl Jlarpanxka u HetoToHa.
WHTepnonsuys MHOTOWIEHAMU /1 - CTEIIECHHU.




22. KoHeuHbIe pa3HOCTH PA3TUYHBIX MOPSIKOB M UX CBOMCTBA.
23. Pa3HOCTHBIE ypaBHEHUS [IEPBOTO MOPSAIKA.
24. OgHOpOAHbIE Pa3HOCTHBIE YPaBHEHHS BTOPOTO MOPsAKA ¢ HOCTOSHHBIMU K03 unmenramu.
25. HeogHopoaHble ~ Pa3HOCTHBIE ~ ypaBHEHHMs  BTOPOrO  IOpAJKAa €  IOCTOSHHBIMHU
KO3 PHUIHEHTAMH.
Bonpocs! 1u1s1 IPOMEKYTOYHOT0 KOHTPOJISA
26. Matematnueckoe obecnieueHrne IBM, TUITBI AKETOB MPUKIIAJHBIX MPOrPaMM, CTPYKTYpa
MMaKETOB, MporpaMmMupoBanre Ha DBM.
27. PemakTrpoBaHUE TEKCTOBON HH(OPMAIIHH.
28. 3amaHuie MEpEeMEHHBIX BEIMYHUH U (DYHKITHI.
29. BpruucieHue 3HaAYCHUH JIEMEHTAPHBIX (PYHKITHIA.
30. OnepaTopsl MaTeMaTHYECKOTO aHAIIU3A.
31. OyHKUMU UHTEPIIOJIMPOBAHUS U PETPECCHU.
32. Pemenue anreOpandyecKkux ypaBHEHHH U CHCTEM.
33. Pemenne 0ObIKHOBEHHBIX AU (HEepeHINATBHBIX YPaBHEHHIH.
34. TlpeobpazoBanus Jlamnaca, @ypwe u ap.
35. [onxbop smnupuveckux Gpopmyi.
36. DyHKIMU MaTeMaTUYECKON CTaTUCTUKH.
37. OcHOBHBIE HCTOYHHUKH MTOTPEITHOCTEH. AOCOTIOTHAS U OTHOCUTENIbHAS ITOTPEITHOCTH.
38. I'paduueckuii MeTON pelIeHus] HEIMHEHHBIX ypaBHEHUH.
39. Ormenenne KopHel ypaBHeHus. Merox xopa. Merox kacarenbHbix (HbroTona).
KomOnHupoBaHHBIM METO XOpA U KacaTelbHbIX.
40. OueHka NOTPEIIHOCTH PEHICHUS] HETMHEWHBIX YpaBHEHUH. MeToa uTeparuii.
41. Cucrembl nMHEWHHBIX YypaBHeHUil. Meton [aycca. Bbrumcinenue omnpenenuteneil u
oOpanieHne Matpuibl MetogoM ['aycca.
42. Tpubnmxenue TaOIMYHO 3a1aHHBIX (QYHKIUH.
43. JluneliHas UHTCPIOJISIINS.
44. VHTteprionsauus KyOMUECKUMU CIIIaiHaMHU.
45. WnrepnonsunonHsie popmyisl Jlarpanxka u Hetotona.
46. MHTepnosius MHOTOWIEHAMH 11 - CTEIIEHH.
47. KoHeuHbIe pa3sHOCTH PA3IMYHBIX MOPSAKOB U UX CBOMCTBA.
48. Pa3HOCTHBIE ypaBHEHHMS [IEPBOTO MOPSIKA.
49. OmHOpOIHBIE  PAa3HOCTHBIE  YpaBHEHHWS  BTOPOTO  TOpSAKAa C  TIOCTOSSHHBIMH
KO3 PHUIHEHTaMH.
50. HeomHoponHble  pa3sHOCTHBIE  ypaBHEHHS BTOPOTO  TMOpSAAKA C  MOCTOSTHHBIMH
KO3 PHULHEHTaMH.
7.4. MeToanyecKue MaTepuaJIbl, onpeaessiiomue Npoueaypbl OLeHUBAHUS Pe3yJIbTaTOB
0o0yuyeHusi 10 TUCHMILINHE (MOIYJIIO)
TI'pybvimu cuutaroTcst OMMUOKH, CBUJETEIBCTBYIOLIME O TOM, YTO CTY/IEHT:
—  HE OBJIaJIe]l OCHOBHBIM MaTepHajoM JUCIUILTUHbI
—  HE MOXET IMPUMEHSTh Ha MPAKTHUKE TOTy4YEeHHbIE 3HAHUS
He zpyovimu ommOKkaMu SIBISIOTCS
—  HETOYHO c(hOopMYITHPOBaHHBIN BOIIPOC WIIH TOSICHEHUE TIPH OTBETE
Heoouemamu cunrarorcs
—  OTHENbHBIC OTPEIIHOCTH B (HOPMYIMPOBKE BOIIPOCA HITH OTBETA
—  HEOpEeXHOE BHITTOJIHCHHE 3aITUCEH.
[IpenogaBaTens, peamu3yrOMMA TUCHUIUIMHY (MOAYJdb), B 3aBUCUMOCTH OT YpPOBHSA
MOJITOTOBJICHHOCTH OOYYaroIUXCsd MOXET HCMOJb30BaTh HMHbIE (DOPMBI, METOJbl KOHTPOIS MU
OILIEHOYHBIE CPEJICTBA, UCXOMS N3 KOHKPETHOW CHTYaIlnH.

8. YAEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JTACIUATLTAHBI (MOY.JIST)



8.1. OcHoBHas uTEpaTypa

1) T'eapman B.SI. «Pemenne mareMatruueckux 3amau cpeacramu Exel : Tpaktuxym», -CII6.
: Iutep, 2003 r.

2) JluckpeTHas MaTeMaTHKA JIJIs IPOrPaMMHECTOB [ DIEKTPOHHBIN pecypc] yueb. mocobue /
Xarraptu P. - MWzpmanme 2-e, wucnpasiaennoe. - M. : Texnocdepa, 2012. -
http://www.studentlibrary.ru/book/ISBN9785948363035.html

3) MareMaTruecKkas JIOTHKa U TEOpUSl allTOPUTMOB [DJIEKTPOHHBIA pecypc] : YueOHOe
nmocobue / TI'ypoBa JLM., 3aiimeea E.B. - M: MWM3garenbctBo MOCKOBCKOTO
rocy1apCTBEHHOI'O TOPHOTO YHHUBEpCUTETA, 2006. -
http://www.studentlibrary.ru/book/ISBN5741804519.html

8.2. lonosiHuTEIBLHAS JIUTEPATYPA:

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

8.3. UnTepHeT-pecypchl, He0OX0AUMbIE 1JIS OCBOCHH S JUCHUNIMHBI (MOIYJIS)

1) MathLab,

2) Mathematika,

3) MathCad,

4) Maple

5) http://www.intuit.ru/ - mopran MHTepHeT-yHUBepCUTETa HHPOPMAIIMOHHBIX TEXHOIOTHH.

6) DnekTpoHHas OMOIMOTEKAa «ACTpaXaHCKHH TOCYAapCTBCHHBIH YHHUBEPCHTET» COOCTBEHHOMU
reiepaiuu  Ha Mmiathpopme ObC «Onekrponnsii YwuraneHeii 3an1 — bubmmoTex».
https://biblio.asu.edu.ru/ ;

7) DnexkrporHo-6ubimoreunas cucrema (ObC) uznarenscrsa «Jlanby, www.e.lanbook.com/ ;

8) DnekrponHo-oubmmoreunas cucrema (IBC) OO0O «llomurexpecype» «KoHCynbTaHT
cryzaenTtay. www.studentlibrary.ru/ ;

9) DOnekrponno-oubimoreunas cucrema (ObC) «Kuura®oum»y OOO «llentp 1mdpoBoii
muctpuOynumny. http://www.knigafund.ru/ ;

10) Dnexrponnas oubnmoreka MITIITY. http://psychlib.ru/ .

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJISA)

MyabTuMenuiiHoe oGopyaoBanue. Ha ayautopubeix 3aHsatusax — (ekuusix) CHUT
WCTIOJNB3YIOTCS ISl  OPTraHM30BAaHHOTO TIPEACTABJICHUS TNPENOJABaTeIsIMH W O0YJarOIUMHUCS
Mmarepuaia B opmare npeseHranuii PowerPoint, pabotel mo GOopMUPOBAHUIO U PA3BUTHIO 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) HpU HEOOXOAMMOCTH MOXET ObITh
ajanTupoBaHa Uil oOydeHHs (B TOM YHCIIE C MPUMEHEHHEM IMCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTUH) JIMIl C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI, HHBANIUIOB. J{71s1 3TOrO TpedyeTcs
3asBIICHHE OOYYAIOMIMXCS, SBIISIONIMXCS JIMIAMH C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS,
MHBAIWJAMH, WIA HX 3aKOHHBIX IpEJCTaBUTENeH © PEKOMEHAALUU MCHUXOJIOr0-MeaUKO-
MeJarornyecko KoMmuccuu. Jlins MHBaNIMIOB cojaep)kaHue paboueld HporpaMMbl  JUCIUILIMHBI
(Momynisi) MOXKET OINpeNeNsATbCs Takke B COOTBETCTBUM C HHIAMBHIYaJIbHOM MPOTrpaMMoii
peabunuTaly WHBAIUAA (TIPYU HATUYUH).
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