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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

(hopMUPOBaHHE TEOPETUICCKUX 3HAHUH O METOJIaX ONTHUMH3AINH U MTOJIyICHNUE IPAKTHYECKUX Ha-
BBIKOB BBIPAOOTKH ONTHUMAJIbHBIX PEIICHUI B paMKax PEIICHHS 3a]a4 YCIOBHOM U 0€3YCIIOBHOM ONTUMM3a-
WU, TUHEHHOTO NPOrPaMMHUPOBAHMS], HEIMHEWMHOTO MPOTPaMMHUPOBAHUS, JUHAMUYECKOTO IPOTrpaMMHUPO-
BaHMS, MHOTOKPUTEPHAIBHONW ONTUMHU3AIIMH, CETEBOT0 INIAHUPOBAHUS, YITPABIICHUS 3allacaMHu.

3amaun:

- U3yYUTh OCHOBHBIC AJITOPUTMBI METOJIOB YCIIOBHOM M O€3YCIIOBHON ONTHUMHU3AIIMH, BO3HUKAIOIIIHNE
P PEILICHUU MPUKIIAHBIX 3a/1a4;

- chopMupoBaTh YMEHHS BBIOMpPATh ONTHMAJIBHBIA METOJ PEIICHHS 3aa4l ONTHMHU3AIMH, OICHHU-
BaTh CXOJAUMOCTb BRIOPAHHOTO AJITOPUTMA U TOYHOCTD MOJTYYEHHOTO PEILICHUS;

-OCBOCHHUE MOAXOJIOB K PEIICHHIO 33/1a4 JMHAMHUYECKOTO IPOrPaMMHUPOBAHHMS, MHOTOKPUTEPUATHHOM
ONTUMU3AIINH, CETEBOTO IJIAHWPOBAHUS U YIPABIICHUS, YIIPABJICHHS 3allaCaMU.

- IpUOOpETeHNE HABBIKOB HCIIOIB30BAHMSI COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEJICTB U pa3pabOTKU
COOCTBEHHOT'O MPOTPAMMHOI0 OOCCIICUCHUS JJIs PEIICHUS 3a/1a4 YCIOBHOW M 0€3YCIIOBHOUM ONTHMHU3AINH,
JTUHAMHUYECKOTO TPOrPaMMHPOBAHMS, MHOTOKPUTECPHUAIBHOM ONTHMH3AIlMHA, CETEBOr0 IUIAHUPOBAHMS,
yIpaBJICHUS 3armacami.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnuminHa otHocuTes K 6a3oBoit yactu 6oka [l «Aucuuniauael (MOLyIn)»

[IpepexBusutel aucuuminunbl: b1./1.6.9 Hnpopmamuxa, B1.J].5.12 Mamemamuyeckuii anaius,
b1 J[.F.13 Jluneiinaa ancebpa u ananumuyeckas eceomempus, b1.J[.B.14 Jluckpemnas mamemamuxa u
mamemamuyeckas noeuxa, b1.J1.b.15 Teopus ¢ynkyuii komniexcnoeo nepemennoeo, b1.J1.b.16 Bseoenue 6
mamemamuyeckoe mooenuposanue, b1./].5.23 [Ipoepammuposanue

[loctpexBusutel nucuumunbl: b1.J[.5.25 Teopus cucmem u cucmemmuwiii ananus, bl1.J[.B.1
Mamemamuyeckue  ocHosvl  meopuu  pucka, b1.J].B.2  Mamemamuueckoe  moodenuposarue
MaxkposkoHomudeckux npoyeccos, b1 J[.B.4 Mamemamuueckoe mooenuposarue MUKpOIKOHOMUYECKUX
npoyeccos, b1.J[.B.6 Mamemamuueckue memoovr u mooenu 6 Jnoeucmuke, b1.J[.B.D.1.1 Moodenu
gunancogvlx nomokog 6 nocucmuke ¢ yyemom pucka, bB1.J].B.D.2.2 Cmoxacmuyeckas onmumusayus,
b51.J1.B.2.3.1 Mooewu u memoovl onmumusayuu npouzeoocmeenuvix cucmem, b2.I11.5.V.l Hayuno-
uccreoosamenvckas paboma (nonyyeHue NEPEUYHLIX HABLIKOS HAYYHO-UCCIIe008AMENbCKOU pabomul),
b2 11.B.Il1.1 Ilpoexmno-mexnonoeuuweckas npaxmuxa, b2.I1.B.I1.2 Hayuno-uccredosamenvckas paboma,
b2.11.B.11.3 [Ipedouniomuas npakmuxa

3 TpeOoBaHusA K pe3yibTaTaM 00y4YeHHS MO TUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HAaNpaBieH Ha (popMHUpOBaHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Inanupyembie pe3ynbTaThl
oOyueHus 10 TUCITUTLINHE,
Kon n HaumeHoBanue Kon n HanmMeHoBaHuE MHIUKATOPa
N XapaKTEePU3YIOIIUE ITAITBI
bopMUPYEMBIX KOMIETSHIIHIA TOCTH)KEHHS KOMITETEHIINHU
dbopmupoBaHus
KOMIIETEHITHI
OIIK-2 Cniocoben OIIK-2-B-3 O6ocHOBaHHO BBIOWpAET U 3HATb: YHCIEHHBIE METObI
000CHOBaHHO BHIOUPATH, MIPUMEHSET YUCICHHBIC METOJIBI JJIS YCJIOBHOM U 0€3YCIIOBHOM
nopabareIBaTh U MPUMEHSITh pEIIeHUs UCCIIeIOBATEILCKUX U MPOCKTHBIX | ONTUMH3AINH, METOIbI U
JUTS pereHust 3a/1a4, UCCIICIYET MOTyYCHHOE YUCICHHOE MOJEIHA UCCIIEN0BAHUS
HCCIIE0BATEIbCKUX U perieHne onepalnii, MpuMeHseMble
MMPOCKTHBIX 3a/1a4 OIIK-2-B-4 O60cHOBaHHO BHIOMpAET, JUTSI pereHust




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHus 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETCHIINI

MaTeMaTHYeCKHUEe METOIbI U
MOJIETIH, OCYIIECTBIISAT
MIPOBEPKY aJIeKBATHOCTH
MOJIeTiel, aHAIN3UPOBATh
pe3yJbTaThl, OLIEHUBATD
HaJIS)KHOCTH U Ka4eCTBO
(YHKIIMOHUPOBAHUS CHCTEM

JopabaThIBACT U MIPUMEHSIET METO/IbI U
MOJIENIN MCCIICIOBAHUS OTIePAIAi JIJIst
pEIICHUS UCCIICIOBATEILCKUX U MPOCKTHBIX
3aj1a4, ClI0COOCH aHAJIM3UPOBATh PE3YIIbTATHI
MOJTYYEHHBIX PEUICHHH, OIICHUBATH

3¢ PeKTUBHOCTD (DYHKITMOHUPOBAHUS CUCTEM

HCCIIEI0BATENbCKUX U
MIPOEKTHBIX 3a/1a4

YMerb: NpUMEHATh 3HaHUS
YHUCJICHHBIX METOJI0B
YCIIOBHOH 1 0€3yCIIOBHON
ONTUMU3ALUH, METOJOB U
MOZEJIEH UCCIIeN0BaHUS
onepauuii sl peleHus
HCCIIEI0BATENbCKUX U
MIPOEKTHBIX 3a/1a4,
aHaAJIM3UPOBATh PE3YJIbTATHI
MOJIYYEHHBIX PEIICHUH,
OLIeHUBATh Y(PPEKTUBHOCTD
(GYHKITMOHUPOBAHUS
CUCTEM

Baaaers: HaBbIKaMU
MIPUMEHEHUS 3HAHUI
YHUCJICHHBIX METOJI0B
YCIIOBHOH 1 0€3yCIIOBHON
ONTUMU3ALNH, METOJOB U
MOJEJIEH UCCIIeN0BaHUS
onepauuii sl pereHus
UCCIIEIOBATENbCKUX U
MPOEKTHBIX 3a/1ay,
HaBbIKaMU aHAJIM3UPOBATh
pe3yAbTaThl MOTYYEHHBIX
pELIeHHH, OLICHUBATh

3¢ (HEeKTUBHOCTH

(G YHKIIMOHUPOBAHUS
CUCTEM

OIIK-3 Cnocoben
UCIOJIb30BaTh U Pa3BUBATh
METOAbI MATEMATUYCCKOT'O
MOJICTTUPOBAHUS U IPUMEHSTh
AHAJIMTUYCCKHUC U Hay‘-IHBIe
MAaKeThl MPUKIIATHBIX
IPOrpaMM

OIIK-3-B-4 IlpumeHsieT METOAbI
UCCIIEIOBaHMs OTepalui s
MOJIETTMPOBAHHS IPOIIECCOB M CHCTEM

3HATh: METOIBI M MOJIEIN
HCCIIEA0BaHMS ONEepPaLnid,
AHATUTUYECKUE U HAyYHbIE
MaKeThl MPUKIIATHBIX
porpamm, IpuMeHsIEMbIE
JUTSL MOJIETTUPOBAHMS
MPOIIECCOB U CUCTEM
Ymerb: npuMeHATh
METOAbI U MOJICITH
HCCIIEA0BaHUS ONepalnid,
AHATUTUYECKUE U HAyYHbIE
MaKeThl MPUKIIATHBIX
MporpamM JJIst peIieHust
3a/1a4 MOJIETMPOBaHUS
MPOIECCOB K CUCTEM
BJanerb: HaBbIKAMU
MPUMEHEHUS] METOI0B U
MOJIEJIEH UCCIIETOBAaHU
onepauuid, aHUTUTHYECKUX
Y HaYYHBIX TAKETOB
MPUKJIATHBIX TPOTrpamMM JJIst
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Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHus 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETEHIIN I

penieHus 3anaqy
MOJIETTUPOBAHUS IIPOIIECCOB
Y CUCTEM

OIIK-4 Cnocoben
pa3pabaTsiBaTh U
HCII0JIh30BaTh COBPEMEHHBIE
METO/IbI ¥ TPOTPAMMHBIE
cpencTBa HHPOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OIIK-4-B-2 ITpumensieT mporpaMMHbIE
cpencrBa u KT i pemenus
MpaKTUYECKUX 3a7a4 Ha DBM

3HaTh: aNTOPUTMBI
peleHus 3a1a4
HCCIIEIOBAHUS OTIEpallnid,
MpOrpaMMHBIE CPEJICTBA
nH(pOpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, IPUMEHSIEMbIE
JUISL pELICHUS 3a/1a4
KCCIICIOBaHUS OIepaluii Ha
O9BM

YMeTh: TPUMEHSTH
MporpaMMHBIE CPEJICTBA U
UKT nns pemeHus
MPaKTUYECKHUX 3a/1a4
HCCIIeIOBAHUS OIepaluii Ha
O9BM

BJanerhb: HaBbIKAMU
MIPUMEHEHHUS TPOTPAMMHBIX
cpencts u UKT nns
peIIeHus: MPaKTUYECKUX
3aJ7]a4 UCCIeAOBaHUS
onepanuii Ha OBM

4 CTpyKTYypa U colepKaHHue TUCUUIINHBI

4.1 CTpyKTypa THCHHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHUTUIMHBI COCTABISET 8 3a4eTHBIX equHUI] (288 akaJeMHYECKUX YacoB).

TpynoemMKkocCTs,
Bun pabotbt aKaJIEeMUYECKHUX YacOB
4 cemectp 5 cemectp BCETO

O01asi TPy10€MKOCTh 144 144 288
KonraktHasi pabora: 67,25 52,5 119,75
Jlexumu (JI) 34 18 52
[Tpaktryeckue 3austus (I13) 16 16 32
JlaGopatopusie pabotsl (JIP) 16 16 32
Koncynpranum 1 1 2
WunuBuayanbHas paboTa 1 MHHOBAI[MOHHBIE (JOPMBI YUEOHBIX 1 1
3aHATHI

ITpomerxyTouHas arTectanus (3a4eT, SK3aMeH ) 0,25 0,5 0,75
CamocTosiTe1bHas1 padoTa: 76,75 91,5 168,25
- gblnoaHeHue Kypcogoti pabomul (KP); +

- BbINOIHEHUE UHOUBUOYATbHO20 NPAKMUYECKO20 3A0AHUS, +

- camonod2omoska (npopabomxa u noemoperue 1eKYUOHHO20
mamepuana u Mmamepuana y4ebHuUKo8 u yuebHulx nocooutl;




TpynoeMKoCTb,
Bun pabotst aKaJIeMUYECKUX YaCOB
4 cemectp 5 cemectp BCETO

- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM;
- N0O2OMOBKA K KOHMPOIbHBIM PAOOMAM)

Bua nToroBoro KOHTpoO.IA (3a4eT, IK3aMeH, JK3aMeH IK3aMeH
auddepeHupoBaHHbIN 3a4eT)

P%HCHBI AUCHUIUIMHBI, U3y4aCMBbIC B 4 CCMECTPEC

KosmyecTBo yacoB
Ne HawnmeHoBaHue pa3enos ayAuTopHad BHEayl.
paznena BCETO pabota
T 113 | JIp pabota
1 Beenenue B uccnenosanue oneparuii (MO) 16 2 2 12
2 YucneHnHbie METObI OJHOMEPHON MUHUMU3AIIUU 24 4 2 4 14
3 YucneHHble METOIbI MUHUMU3AIUU QYHKIIUH 36 8 4 6 18
MHOTHUX IIEPEMEHHBIX
4 Jluneiinoe nporpammupoBanue (JIIT) 34 10 | 4 4 16
5 CrernuanbHbI€ 33141 JTUHEHHOTO 34 10 | 4 2 18
IPOTrPaMMHUPOBAHUS
Utoro: 144 34 | 16 | 16 78
Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 5 ceMecTpe
KomnnuecTBo yacos
Ne HaunmenoBanue paszaenos ayauropHad BHEAy/l.
paszzena BCETo abota
T 113 | Jip pabota
6 Mojienu ceTeBoro IIaHUPOBAaHUS U YITPABJICHHUS 28 4 4 2 18
7 HenuzeliHoe nporpaMMHpoOBaHKe 34 4 2 8 20
8 MHorokputepuanbHasi ONTUMH3AIHS 34 4 6 24
9 JlnHamMnueckoe nporpaMMHpOBaHUE 26 4 2 4 16
10 Mogpenu ynpasiienus 3amacamu (¥Y3) 22 2 2 2 16
Wroro: 144 18 | 16 | 16 94
Bcero: 288 52 | 32 | 32 172

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Ne 1 BBenenue B ucciaenopanme onepaumii (MO) ITocranoBka 3a7aun MCCIETOBAHUS ONEpaliid
(MO). OcnoBuble moHAtus u 3tansl MO. Ilpumepsr 3amau MO. Martematnueckue MOZEIN ONEPALMM.
Knaccudukamms moaenert MO. Knaccudukanus 3aqad onTUMU3AIME: 33/1a44 0€3yCIOBHOW ONTHUMHU3AINHA U
3a/1a4l MaTEMaTUYECKOTr0 MPOrpaMMHUPOBAHUS.

O0630p O »IeMEHTaM BBIMYKJIOTO aHanu3a: [loHsATHE JOKATbHOTO M TI00ATBHOTO JKCTpPEMyMa.
Paspemmmocts 3amaun ontumusanuu. Teopema Beiiepmrpacca. HeoOxomuMoe U 1OCTaTOYHOE YCIOBHS
IKCTpeMyMa 3amaud 0e3ycinoBHOW onTtumuzanuu. OTKPBITEIE W 3aMKHYThle MHOXKeCTBa. KOMITakTHBIC
MHOKeCTBa. BrImmykible MHOXkecTBa. Beimykieie ¢yHkiuu. uddepeHiuanbaple KPUTEPHH BBITYKIOCTH
byHKIHA.

Ne 2 YmuciaeHHble MeTOAbI OJHOMEPHOH MHHUMH3AaUMU BBeneHHE B YHCIEHHBIE METOBI
0C3yCIIOBHOW MHWHUMHU3AIMK: TIACCUBHBIC M TIOCIEOBATEIbHBIE METOIbI; CXOIUMOCTh, CKOPOCTH
CXOAMMOCTH, YCJOBHSI OCTAaHOBKU. KBa3uBBIMYyKIIbIe (QYHKIMH, CBOWCTBA KBA3WBBIMYKIBIX (DYHKIUM.
Mertonpl mMuHuMmu3anuu 0-ro mOpsiAKa: METOH YABOCHHS Illara, PaBHOMEPHOrO TMOMCKA, IUXOTOMHH,
30J10TOrO ceueHus. Meroa KBagpaTu4HOU nHTepnosuuu. Meron Herotona.



Ne 3 YuciaeHHble MeTOAbl MUHMMH3AUMH (QYHKIUI MHOrux mnepemMeHHbIX Hanpasienus
yoObiBanus. Metoasl cmycka. [IlpuHiunel BbIOOpa [UIMHBI IIara B MeETOJaxX CIHycka (M3 YCJIOBHS
MUHUMM3AIUK (QYHKIUH BJOJb 33aJaHHOTO HAIPABICHHS, ANpHOPHBIN BHIOOp KO3((UIIMEHTOB, METOA
npobneHust mara). Meroabl npsMoro mnoucka 0-ro mopsiaka: MeToJ LHUKINYECKOro MOKOOPAMHATHOTO
crycka, meroa Xyka-/[»xuBca. ['paguenTHeie MeToasl. MeToa Hauckopeiero crnycka. Meron HeroToHa u
ero Monupukanuu. KBa3sMHBIOTOHOBCKHE METOAbl. MeTOoabl CONpsHKEHHBIX —HampaBlieHUil. Meroa
COIPSIKEHHBIX IPATUCHTOB.

MeTtoapl ciydyaliHOrO MOMCKA pelieHus 3a7ad 0e3yclIOBHOM onTUMU3aluu (PYHKIMNA MHOTHUX Tepe-
MEHHBIX: METOJ| a/IallTUBHOTO CIy4alHOrO IMOMCKA, METOJ MOUCKA C BO3BPATOM IPU HEYJAYHOM IIare, Me-
TOJT HAMJTYYIIIEH TPOOHI.

Ne 4 Jluneiinoe mporpammupoBanue (JIII). IlocranoBka 3amaud JMHEHMHOTO MPOTPAMMMHUPO-
BaHusa. llpumepsl 3amau nuHeliHOro mnporpammupoBanust (JIII): onTumanbHBIA IUIAH TPOM3BOACTBA
NPOAYKIMH, 3a7ada 00 onTuManbHOM parnmoHe. KaHonmueckas c¢opma 3amaum JIII. T'eomerpuueckas
uHTepnperanusa aymepHoil 3agaun JIII u ee pemenue. [lonstue omnopHoro pemienusi. BwipoxiaeHHOE,
HEBBIPOJKJICHHOE OIIOPHOE pelIeHHe. ba3uc omopHOro peunieHus. Teopema O CyIIECTBOBAHMM OIOPHOM
touku. CpoiictBa 3amaum JIII (Tepema O CBSI3M OMOPHOTO peUICHHS M KpallHEHl TOYKH, Teopema O
BBIIIYKJIOCTH pelieHus 3anada JIII).

CummuiekcHbiii Meron pemienus 3anauu JIII. Upes cummnekc-merona. Kputepuun onTuManbHOCTH
OIIOPHOTO PEIICHUs, HEOTPAHMYCHHOCTH I1eJIeBOM (DYHKIMH, 3aMeHa 0a3uca (TeopeMsl Jlaniura). Anropurm
cumIuiekc Merona. Haxoxnenue HauanbHoro 6asuca 3agauu JIIT MeToioM HcKyccTBEHHOro Oasuca.

[TocranoBka nBoiictBeHHol 3amaun JIII. OcHOBHBIE Te€OpeMbl IBONCTBEHHOCTH. DKOHOMHYECKAs
MHTEpIpETalys ePEMEHHbIX U OTPAaHUYEHHUI TBOMCTBEHHBIX 33/1a4. AHAJIN3 YCTOMYUBOCTU JBONCTBEHHBIX
OLICHOK.

Ne 5 CneumajbHble 33/1a4M JHHeiiHOro mporpammupoBanus TpaHcmopTtHas 3amayda (T3).
Maremaruueckass moaenb 13, cBoiicTBa. HaxokleHre HadaJlbHOTO OMOPHOTO TUIAHAa METOJAMH CEBEpO-
3anaJHoro yria ¥ MUHUMAaJIbHBIX 3JIEMEHTOB. MeTos noTteHuuanos pemenus T3.

[TonHOCTBIO M YaCTUYHO LenourciaeHHble 3ana4un. [loaxoas! k pemenuto 3LJIIT: meToas!l oTceuenui,
KOMOMHATOpHblE MeTOJbl. MeToJ BeTBe M TpaHUI] pelleHUs 3aJaud KOMMMBOsDKepa. BeHrepckuii
AITOPUTM PELICHMS 3a/1a4M O Ha3HaYeHUsIX. MeTon oTceuenuil ['omopu.

Ne 6 Mopenu ceTeBoro IJIiaHMpoOBaHUsl M ynpasjeHUsi OCHOBHBIE DJIEMEHTBI CETEBBIX MOJEIIEH.
[IpaBuna mocTpoeHusi ceTeBbIX TpaduKkoB. YmopsimoueHue cereBoro rpaduka. Ilapamerpbr coObITHI U
pabot, pe3epBbl BpemeHU. Koadduuument HanpsokeHHocTH pabotr. CeTeBoe IUIAHUPOBAaHHME B YCIOBHAX
HeomnpeaeneHHocTH. ONTUMH3AIMS CETEBbIX IPa(UKOB.

Ne 7 Heauneiinoe mporpammupoBanme OOmias mocranoBka 3afgauun HIIIL. ITpumepsr: 3agaua
MOTPEOUTENBCKOTO BBIOOpa, 3aJaud ONTHMHU3ALMK TMPOU3BOJACTBA. [eoMerpuueckas HMHTEpIIpeTaLus
pewmenns 3anaun HJIIT. Knaccuueckas 3ama4a Ha yCIIOBHBIM dKCTPEMYM, €€ PEIIEHUE METOAOM MHOXKHUTEIEH
Jlarpamxa. Cennosast Touka ¢pynkuuu Jlarpanxa. Teopema Kyna-Takkepa nns 3agaum Beinyksioro HJIIT.
JIBOMCTBEHHBIE 3a/1a4l. 3a7ada KBaJpaTUYHOTO IPOrPAMMHUPOBAHMSI: KBaJPATUYHBIN CUMIUIEKC — METO/.

UucneHHble METOAbl HEJIMHEWHOW YCIOBHOW ONTUMM3auMH: MeToa mpoekuuu rpaaueHta. Merton
YCIOBHOTO TpaaueHTa. Meron mrpadHbix (yHKIMA. BHyTpeHHue (OapbepHble) M BHeUIHHE IITpadHbIe
GbyHKIUH.

Ne 8 MHorokpurtepuajibHasa onTumuzanusa OOmias noctaHoBka 3afauu. [lonsrue sa¢pdexruBHOrO
pemenust (ontumanibHOTO 110 [1apeTo). O600IEHHBIN CKANSAPHBINA KpUuTepuid. MeTo bl OpMYITHPOBKH TOJI-
XOs1ero 06001eHHoro kpurepus. OnTuMHU3aIMs OCHOBHOTO YaCTHOT'O KPUTEPHUsl, MUHUMHU3AIHUS CKaJISIP-
HOTO KpuTepHs. MeTo/1 paHKUpOBaHUs KPUTEPUEB, METOJ] YCTYIIOK.

[{eneBoe NMMHENHHOE MPOrpaMMHUpOBaHKe. ApXUMEN0Ba MOJIENb. PaH)kKnpoBaHUe KpUTEPUEB, METOT
yerynok. LT —sddexTuBHOE perenue.

Ne 9 Jlunamuyeckoe mnporpammupoBanue IlocraHoBka 3aJauM ONTHUMAJbHOIO YIPABIICHUS.
[Tpuniun ontumanbHOCTH bennmvana. YpaBuenus: bemnimana. PekyppenTHbie cooTHomeHus: bemnmana st
pelLIeHHs 3a]1a4n pacipeeNICHUs PEeCypCcoB, 3a7aud O 3aMeHe 000py/JOBAHUSI.

Ne 10 Moaenu ynpasjenusi 3anacamu (Y3). [Ipo6Gnemsl, Bo3Hukawmme npu Y3. OCHOBHBIC
(bakTopsl, BIUSIOIIME HA CO3/IaHUE U COKpalleHue 3amacoB. CHUCTeMBbl CHAOXKEHUs, UX KiacCHU(pUKAIHSL.
OCHOBHBIE XapaKTEPUCTUKHU MoOJeNel ynpaBiaeHus 3anacaMyd. DyHKIMA 3aTpaT U OFPAHMYEHHUS B 3a7a4ax
ynpasneHus 3anacamu. OCHOBHOE ypaBHEHME 3amacoB. CTaTHyeCKue EeTEpMHUHHUPOBAHHbBIE MoAaenu Y3.
MHoroHOMeHKJIaTypHbIE 33JJa4l YIIpaBJICHHs 3allacaMy MU AeTePMUHUPOBAaHHOM criipoce- metoa ABC.



4.3 JlaGopaTopHble padoThI

Ne

pasnena

HaunmenoBanue nabopatopHbix paboT

Kom-Bo
4acoB

2

BesycnoBHas ontumuzanus GyHKIIMHA OJTHOW TIepeMeHHON

besycnosHas onTuMunzanus QyHKIMH MHOTHUX IIEPEMEHHBIX.

MeTopI CITy9aifHOTO TTOMCKA B 3a/1a4ax 0e3yCIIOBHOW ONITUMU3AIIUT

Pemenue 3amaq TuHEHHOTO nporpaMMupoOBaHus

Pemrenne criennanbHbIX 3a1a4 JMHEHHOTO IPOrPAMMUPOBAHMS

OnTumu3anus CETeBbIX rpauKoB

~N (OO Wwlw

[TpubnmxeHHoe penieHue 3a1a4 HeIMHEHHOro MPOrpaMMUPOBAHUS
METOJIOM MPOEKITUU TPaJIneHTa / YCIOBHOTO IPaIueHTa

N OININBEDNRAD

[TpubnkeHHOE pelIeHne 3a/1a4 HeTMHEHHOTO TPOTPaMMHUPOBAHHS
METOJOM BHEUTHUX/BHYTPEHHUX MTPaPHBIX QYHKIUN

SN

Pemenue 3amau JuHAMHUYECKOTO IIporpaMMHpPOBaHUA

S

10

10

Pemenne 3amaq YIIpaBJICHUA 3allaCaMu

N

HUroro

32

4.4 llpakTUyecKkue 3aHATHS (CEMUHAPBHI)

Ne 3angTus

pasaciia

Ne

Tema

Koi-Bo
qacoB

1

PaBPGHII/IMOCTB 3aJa4u OIITUMH3allUHU. OJeMEeHThI BBIITYKJIOTO aHa-
JIn3a.

N

JUMOCTb, KDUTEPUU OCTAHOBA)

YuciaeHHbIe METOOBI OL[HOMCpHOfI MHWHHMU3AIIUH (aﬂropI/ITMLI, CXO-

Ontumuzanus GyHKIUH MHOTUX MTEPEMEHHBIX (AJITOPUTMBI, CXO-
JUMOCTb, KpUTEPUU OCTAHOBA)

MeTtoapl pCeHICHUS 3a1a4 JIMHENHOTr O nporpaMMHupOBaHusd

JBoiictBeHHbie 3anaun JII1, sxoHOMHUYECKass HHTEpPIPETALMs, aHa-
JIM3 BOMCTBEHHBIX OLIEHOK

Mertozp! pemeHns TPAaHCIIOPTHOM 3aa4u

BCHFepCKI/Iﬁ AJITOPUTM PCHICHUA 3ala4u O HA3HAUCHUAX, MCTO/L
BETBEH U T'paHull pCHICHUA 3a1a9 O KOMMHBOSKEPEC.

PesepBbl BpeMeHu COOBITHI U paboT.

MeToabl ONTUMHU3ALMU CETEBBIX Fpa(pI/II(OB.

NN NN NN

Pemenne 3a1a4 HeNMMHENHOrO NPOrPAMMHUPOBAHMSI METOJIOM MHO-
kurenen Jlarpanxa.

Pemienue 3a1a4 MHOTOKpUTEPUATLHON ONTUMH3ALMHI

Pemenue 3amad neaeBoro JMHEHHOIO IporpaMMHUPOBaAHUA

O N oo o1 (o] & | W

Pemenne 3a1ay AMHAMUYECKOTO TPOTPAMMUPOBAHUS

[EEN
o

Pemenune 3amau YHIpaBJICHUA 3allaCaMi

NINN AN

Hroro:

4.5 KypcoBas padora (5 cemecTp)

[TpuMepHBIMH TEMaMHU KypCOBBIX Pa0OT MOTYT OBITh CIIEAYIOIINE:

1. IMuTanmoHHOE MOJEIINPOBAHUE CTOXACTUYECKUX CUCTEM YIPABICHUS 3allacaMH.
2. MeTrozibl MHOTOKPUTEPHATILHOM ONTUMHU3ALIMU PELIEHUS PUKIAIHBIX 334a4 (3aa4u 0 Ha3HA4YEHU-

X, 3aJIa41 PACTIPEICIICHHS PECYPCOB).

3. VlHTepakTUBHBIE METOJbI PELICHMs 3a7ad MHOTOKPUTEPUAIBHON ONTUMHU3ALMU (LIEJIEBOTO IMpo-

rPaMMHPOBAHHS).




HHA

4. MHOrOHOMEHKJIaTypHbIE€ MOZEIH YIPABJICHUS 3allacaMu.

5. MeToas!l AMHAMUYECKOTO MPOrPaMMHUPOBaHUS PELICHMS 3a/1a4 YIIPABJICHHS 3aI1aCaMu.

6. MeToibl ciy4aifHOro IOMCKa ONTUMYMa (DYHKITUI MHOTHX TIEpEMEHHBIX

7. Monenu ceTeBoro INIaHUPOBAHUSA U YIIPABJICHHS B YCIOBUAX HEOIIPEIEICHHOCTH

8. Mozaenu Teopuu urp

9. MeTo1bl BO3MOKHBIX HAIIPABJICHUN YHMCIEHHOIO PEIICHHs 3a/1ad HEJIMHEWHOTO IIPOrpaMMHUpPOBa-

10. Monenu ynpaBiieHHs 3aiacaMy B YCJIOBHSX CIIy4alHOTO cIipoca

11. MeToapb! YUCAEHHOIO PELIEHUSI MHOTO3KCTPEMAIIbHBIX 3a/1a4

12. Metoapl penieHus mioxo 00yCIOBIEHHBIX 3aau JMHEHHOTO IPOrpaMMUPOBaHUS

13. MHOrokpuTepHuaabHble MOJIEIH IJIAHUPOBAHUS IPOU3BOCTBA

14. Mogenu ¢hopMUpPOBaHUSI CTPATETUH IOCTABKU KPYITHOTa0apUTHBIX TOBAPOB MOKYMATENsIM
15. Monenu ruiaHupoBaHus pa3MELICHUS TPEINPUSATHIA MAJIOT0 OU3HECa

5 YyeOHO-MeTOAMYECKOE 00ecTIeUeHrue JUCIUIIINHBI
5.1 OcHoBHas IuTEpaTypa

MeToabl NPpUHATHSI ONTHUMAJIbHBIX pemennii [Tekcr] : yueOHOe mocoOue I CTYACHTOB, 00ydJalomuXcs Mo
mporpaMMam BBICIIEr0 oOpa3oBaHUs 1o HampasieHusiM moarotoBku 01.03.04 TlpukmagHas MaTeMaTHKa,
38.03.05 buznec-undpopmarnka, 38.04.01 Dxonomuka / mox pen. A. I'. Pennepa ; P. M. bezbopogaukoBa [u
ap.] ; M-Bo oOpa3oBanus u Hayku Poc. @eneparu, Denep. roc. OwKeT. 00pa3oBar. YUpPESKICHUE BBICIIL.
oOpaszoBanus "OpeHOypr. roc. yH-1". - OpeHOypr : Yuusepcuret, 2016. Y. 1:. - OpenOypr : YHUBepCHU-
teT, 2016. - 245 c. (3¢ 10)

Pxesckuii, C. B. Uccnenoanne omepanuii [Tekcr] : yuaeObnoe mocodbue / C. B. PxeBckuid. -
Cankrt-IlerepOypr : Jlans, 2013. - 480 c. (3¢ 27)
Cemennxuna O. H. Metoapl onTuMu3anuu. JIMHEHEIE U HEJIMHEUHLIE METOAEI U MOJENIN B DKO-

HOMUKe. YueOHoe nocobue [DnextponHslil pecype] / Cemenuxuna O. H., Macrsesa 1. H. - EBpa-
3UHCKHIA OTKPBITHIA HHCTUTYT, 201 1. http://www.biblioclub.ru/index.php?page=book&id=90388

5.2 JlonosiHuTE/IbHAS JIMTEPATYpPa

AtretkoB A.B. Mertonpl ontumuzanuu [Tekct] : yuebHoe nmocobOue / ArretkoB A.B., Kanatau-
koB A.H., 3apy6un B.C. - UI{ PUOP, 2013. - 270 c. (10 entn)

Ky3nenos, A.B. Bpriciias marematuka. Marematudeckoe nporpammupoBanue [Tekcr] : yueOHuk /
A. B. Ky3nenos, B. A. Cakosuu, H. . Xomox; mox pen. A. B. Ky3uenosa.- 3-e usn., crep. - CIIO. :
Jlans, 2010, 2013. - 352 c.

COopHuUK 3a1a4 M yNpaXHEHWH MO BbICIIEH MaTemaTuke. MaTemaTHuecKkoe MpOorpaMMHpPOBaHUE
[Teker] : yue6. mocobue / mox obm. pea. A. B. Kysnenosa, P. A. PytkoBckoro.- 3-e u3a., cTep. -
CIIG. : Jlans, 2010. - 448 c.

Meroaunyeckune MaTepuabl

Howmarmmiosa, [I. B. MeTonb! pemienus 3a1ad4 MHOTOKPUTEPUATLHON ONTUMHU3AIUY [ DJIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K Jlabopar. MpakKTUKyMy U caMocTosT. pabote cryaeHTos / JI. B. lomamosa, E.
H. CenoBa; M-Bo o6pazoBanus u Hayku P®, ['oc. 06pazoB. yupexaeHue BoIclL. Ipod. oOpa3oBaHUs
"OI'Y", Kag. maremar. MeTo10B 1 Mojieniel B akoHoMuKe. - OpenOypr : TOY OI'Y — 2008
HomarioBa, /1. B. MeTtoibl ciydaifHOro orcka B 3a/1a4ax 0€3yCcIOBHON ONTUMH3ALNU [ DIEeKTPOH-
HBIN pecypc] : MeToa. yKa3. K J1abopar. IpakTUKyMy U caMoCTosT. pabote ctyaenTos / 1. B. Jloma-
moBa, E. H. CenoBa; M-Bo oOpa3oBanust u Hayku PD, ['oc. 06pa3oB. yupexaeHue Boicil. mpod. 00-
pazoBanus "OI'Y", Kad. maTemat. MeTo10B 1 Mozenei B 3koHOMHKE. - OpeHOypr : TOY OI'Y —
2008

Jomaiosa, /1. B. UwuciieHHBIE METOIBI PEIICHIS 3a1a9 HETMHEHHOTO MMPOrpaMMHUPOBaHUS[ DIICKTPOHHBIN
pecypc] : MeToa. ykazaHus K Ja0. MPakKTUKyMy U caMocTosIT. pabote cryaeHToB / 1. B. Jlomamiona, E. H. Ce-

noBa; M-Bo oOpazoBanus 1 Hayku Poc. @enepanun, @enep. areHTCTBO 1o obpa3oBanmio, I'oc. obpazosar. yu-
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pexaeHue Beicil. pod. oOpazoBanus "OpenoOypr. roc. yH-T", Kad. Mat. MeTo0B 1 Mozenell B 9KOHOMHUKE. -
OnekTpoH. TekcToBbie aaH. (1 daiin: Kb). - Opendypr : TOY OI'Y, 2008.

4. Jomamosa, /[. B. MaremaTtnueckrue METObI M MOJEITH UCCIICAOBAHUS ONlepaliid [ DIeKTpOHHBIN pecypc] :
METOAMYECKHE YKa3aHUs K KYpCOBOM M CAMOCTOSATEILHON padoTe cTymeHToB cneruanbaoctr 080116.65 -
MareMaTnuecKre METOIBI B 3KOHOMHKE ¥ HampaBiieHui moarotoBku 231300.62 - [IpukiagHas MaTeMaTHKa,
080500.62 - buznec undopmaruka, 080100.62 - Dxonomuka / Jl. B. Jlomamora, O. H. SIpkoBa; M-Bo 0o6pa3zo-
BaHuUs U Hayku Poc. denepanuu, ['oc. 00pazoBart. yupekaeHue BoIcIL pod. oopa3zoanus "OpeHOypr. roc.
yH-T", Kad. MaT. MeTo10B 1 MoziesIel B SKOHOMUKE. - DIEKTPoH. TekcToBble naH. (1 ¢aiin: 1.16 MO). - Open-
oypr : F'OY OI'Y, 2011.

5. Pennep, A.T.  MaremaTuueckoe mporpaMMupoBanue [ DIeKTpOHHbIH pecype] : yueOHoe mocobue 1ist cuc-
TeMBI TUCTaHIIMOHHOTO oOpaszoBanms / A. I'. Pennep [u nmp.]; Web mactep I1. B. Benenees ; M-Bo o6pasoBa-
Hus Poc. ®depepauuu, ['oc. obpazoBar. yupexkiaeHue BbiciI. mpod. oOpazoBanus "OpeHOypr. roc. yH-T",
LenTp nucrani. oopazoBanus OI'Y. - Dnektpon. TekctoBbie faH. (1 dain: 0.02 M06). - OpenOypr : [OY
Or'y,2002.-105¢

6. Pennep, A. T. Meroaudeckne yka3aHus K JJaDOPaTOPHBIM U MPaKTUYECKHM pabdoTaM 1o Kypcy "Marema-
Trdeckoe nporpammupoBanue” [Texcr] / A. I'. Pennep, 3. B. Makapogsckas. - OpenOypr : OI'Y, 1999. - 61 ¢

5.3 llepuoauueckue U3IaHUA

Bonpocel skoHOMUKY : KypHal. - M. : ArenrctBo "Pocneuats”, 2018, 2019

BecTHUK KOMITBIOTEPHBIX M HMH(DOPMAIMOHHBIX TEXHOJOTUH : JKypHal. - M. : AreHTCTBO
"Pocneuars", 2018, 2019

Marematuueckoe MojieIMpoBaHue : xKypHai. - M. : APCMU, 2016.

[IpuknagHas MaTeMaTKa U MEXaHMKA : )KypHal. - M. : ArentctBo "Pocneuats", 2016.

[IpumMeHneHne MaTeMaTH4YeCKUX METOJIOB B JKOHOMHYECKHX HCCIICIOBAHUSX W IUIAHUPOBAHUU :
pedepaTuBHBI KypHaI: BbII. cBoI. ToMa. - M. : BUHUTU PAH, 2016.

VYrpasienue puckoM : xxypHai. - M. : Arentcrso "Pocrnievars", 2017.

BecTHUK KOMITBIOTEPHBIX ¥ MH(OOPMALIMOHHBIX TEXHOJOTHH : )KypHal. - M. : ATeHTCTBO "

5.4 UnTepHeT-pecypcsbl

— http://window.edu.ru/ Enuroe okHO J0cTyIa K 00pa3oBaTeIbHBIM PECYpCaMm:
— http://window.edu.ru/catalog/resources?p_rubr=2.2.74.12.51 — Pecypcsi 10 Teme «OnTHMH3ALHS

— http://window.edu.ru/catalog/resources?p_rubr=2.2.74.12.56 Pecypcol mo Teme «/luckperHas mare-
MaTUuKa»

— https://www.ams.org — AMeprKaHCKOe MAaTeMaTHIECKOe COOOIIECTBO (CTaThH, )KyPHAJIbI)

— https://mathscinet.ams.org/mathscinet/ - my6nukanuu HaydHbIX paboT (MaTeMaTHYECKUE HAYKH )

— http://www.itlab.unn.ru/?dir=101 JlaGopaTtopust nH(pOpMAIMOHHBIE TEXHOJOTHH (0Opa3oBa-
TEJIbHBIE PECYPCHI)

— http://old.exponenta.ru/ - o6pa3zoBaTeIbHBIN MATEMATHUCCKUI CalT

— http://www.mathelp.spb.ru/lp.htm On-line yuaebuunk mo Teme «JInHEHHOE TPOTPAMMUPOBAHHE.

— http://ecocyb.narod.ru/217-220/begin.htm Yuebroe mocobue o teme «BBefeHne B IMHEHHOE TIPO-
rpaMMHUPOBaHKE

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CNPaBO4YHbIE CHCTEMBI

Ilepeuens nuyen3uonn020 RPOZPAMMHO20 0DecneyeHus

1. Onepannonnas cucrema Microsoft Windows

2. Tlaker macronpubix mpuitokenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Out-
look, Publisher, Access)

3. Cpenctra s paspabotku u mpoektupoanus Microsoft Visual Studio

4. I/IHTerI/IpOBaHHaﬂ CUCTCMa PCIICHHUA MATCMATHUYCCKUX, HMHIKCHCPHO-TCXHUYCCKUX W HAYYHBIX
3agau MathCAD 14.0 (mutiensust OI'Y, Beigenena Ha kad). MMuMD Ha 10 T1K)
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5. T1O quist peleHus MUPOKOTo CIIEKTPa HayYHBIX U MpUKiIaaHbiX 3aqadu MathWorks MATLAB
R2013b + Fuzzy Logic Toolbox + Wavelet Toolbox
6. [Ipunoxenue as co3nanus auarpamm Microsoft Visio

CBoOoano-pacnpocrpansiemoe I1O

1. KpocmiaropmeHHbIil, CBOOOJHO pacHpoOCTpaHSIEMbId O(HUCHBIA IMaKeT C OTKPBITHIM
ucxoaubsiM kojgoM LibreOffice
2. CpencTBa i pa3paboTKu nmpukiaaaeix mporpamm PascalABC.NET

Ilpogpeccuonanvusie oazovt oannvix, Hnghopmayuonnsie cnpasounsvle cucmemot

1. Texnopma / JIokyMeHT [DIEKTpOHHBIN pecypc| : [cucTema nporpaMMHbBIX TpoaykToB] / OO0 I'no-
cuc-Cepsuc, ®bY KB® Unrtepcrangapt. — Bepcus 1.11.36. — DnexTpoH. nas. u nporp. — [Mocksa;
Canxkr-IlerepOypr], [1999-2013]. — Pexxum gocTyma oCcyiiecTBiseTcs B JokanbHoU cetu OI'Y.

2. SCOPUS [DnextponHslii pecype] : pedeparrBnas 0a3za naHHbIxX / kommanus Elsevier. — Pexwum moc-
tyna: https://www.scopus.com/, B nokanbhoii cetu OI'Y.

3. Web of Science [DnekTponnbiii pecypc]: pedeparuBHas 6a3a nannbix / komnanus Clarivate Analyt-
ics. — Pexxum moctyma : http://apps.webofknowledge.com/, B nokanbroii cetu OI'Y.

4. Springer [DnexTpoHHBIN pecypc] : 0a3a TaHHBIX HAYYHBIX KHHT, )KYPHAJIOB, CIIPABOYHBIX MaTepHa-
noB / kommanus Springer Customer Service Center GmbH. — Pexxum goctyna :
https://link.springer.com/, B sokansHo# cetn OI'Y.

5. 3akonomarenbcTBO Poccuu [DeKTpoHHBIN pecypc] : MHDOPMAMOHHO-TIPaBOBast CHCTEMA. — PexKuM JocTyna :
http://pravo.fso.gov.ru/ips/, B nokanbHo#t cetnr OI'Y

6. Koncymsrant [Imoc [DnekTpoHHbIi pecypc] : cripaBoyHo-TIpaBoBast cuctema / Komnanus KoHcysabrant

ITittoc. — DnextpoH. paH. — Mocksa, [1992-2019]. — Pexxum nocrymna : B tokaibHo#i cet OT'Y
WfileserverI\!CONSUL T\cons.exe

7. Tapant [DneKTpoHHBIH pecypc] : cripaBouHo-TipaBoBas cuctema / HITII I"apant-CepBuc. — DIeKTpOH. JaH. -
Mockasa, [1990-2019]. — Pexxum moctyma \\fileserverl\GarantClient\garant.exe B moxansHoit cetr OI'Y.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayIuTOpUU ISl MPOBENEHUS 3aHATUI JEKIMOHHOIO THUIA, CEMHUHAPCKOIO THIA, IS
IIPOBEJEHUS TPYIIOBBIX M HWHAMBHUAYAIBHBIX KOHCYJbTAIMM, TEKYIIEr0 KOHTPOJS M TNPOMEXKYTOYHOU
aTTecTaluu.

AyIUTOpUM OCHAIECHBI KOMIUIEKTaMH YYEHUYECKON MeOeH, TEXHUUECKUMH CPEICTBaMH O0yUYeHHUS,
CITy>KalllUMU JJIs1 IpeICTaBlIeHNs yueOHO! nH(popMaluu 60JIbIION ayAUTOPHH.

s mpoBeneHHs 1abOpaTOPHBIX M MPAKTHUECKUX 3aHATHHA HCHOJIb3YeTCsl KOMIBIOTEPHBIN Kiacc,
OCHAIICHHBIA KOMITBIOTEPHON TEXHUKOHN ¢ MOAKIIOYeHHEM K ceTu «MHTepHEeT» U 00ecrieYeHreM JIOCTyIa B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBareibHyto cpeny OI'Y.

[Tomerenne 11t caMOCTOATENbHON PabOThl 00YYarOMIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
nojkiatoueHHod Kk cetu "HMHTepHer", u obecrieyeHHeM JOCTyna B JJIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.
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