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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
npotokor Ne 5 OT « 26 » 4 2018 1
JIMCT COI'NTACOBAHU A

PabGouass mporpamma TUCHUIUIMHBI COCTaBJI€HA C YydeToM TpeboBaHUU (QenepaabHOTo
TOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazosanus (PI'OC BO) no HampaBieHUIO
nonrotoBku (crermanbaoctr) 09.03.03 Tlpuknagnas uwapopmaruka, yreepxkaeHHoro 12.03.2015 ropa,

paccMoTpeHa U omoOpeHa Ha 3acenanuu Kadempsl ACY «  » 20 roma, MpOTOKOJI
Ne .

Pazpabotunk:
mpodeccop kad. ACY A. A. Munenb

3aBenyromuii obecneunBaromeii xkad.
ACY A. M. Kopukos

Pabouast mporpaMmMa TUCHUITIIMHBI COTIacOBaHa ¢ (paKyIbTETOM U BBHITyCKaromie kadeapoii:

Jexan ®CY I1. B. Cenuenko

3aBeAyOMNi BRITYCKAIOIICH Kad.

ACY A. M. Kopukos
OKCHepTsl:

3aBenyromuii kKadeapou
ABTOMATHU3UPOBAHHBIX CHCTEM

ynpasienus (ACY) A. M. KopukoB
JlotieHT Kadenps

ABTOMATHU3UPOBAHHBIX CHCTEM

ynpasienus (ACY) A. U. UcaxoBa

CornacoeaHa Ha noptane N2 25697 2



1. ]_Ie.]'[I/I H 3a1a91 JUCIHUIIJIUHBI

1.1. Hean AucUMIIMHBI

Llenpr0 MUCLMILIMHEI SBJISICTCS OCBOCHHE OCHOBHBLIX HJCH METOIOB, 0COOEHHOCTEH oOmacTeit
MPUMEHCHHSI U METOJIWKH HCIIOJIb30BaHUsI MX KaK TOTOBOTO MHCTPYMEHTA MPAKTHYECKOH pabOThI mpH
MIPOCKTUPOBAHUH U Pa3padOTKE CHCTEM, MaTeMaTudecKoi oOpabOTKe JaHHBIX SKOHOMUYECKUX U JIPYTHX
3a/1a4, TMOCTPOCHUM aJTOPUTMOB M OpraHu3alvyd BbIYUCIUTENBbHBIX mpoueccoB Ha [IK. Ilensio
MIPETOAaBaHus JTAHHOW JUCIMIUIUHBI SBISCTCS (OPMUPOBAHUE Yy CTYISCHTOB TEOPETUUYCCKUX 3HAHHM,
MPAKTUYECKUX HABBIKOB MO BOIPOCaM, KACAIOIIUMCS MPUHATHS YIPABICHUYECKUX PEIICHUI; OCBOEHUE
CTYIEHTaMH COBPEMEHHBIX MAaTEMAaTHYECKUX METOJIOB aHAJIN3a, HAYYHOTO MPOTHO3UPOBAHUS 110 "BEICHUS
SKOHOMHUYECKHX OOBEKTOB, OOyU€HHE CTYJAECHTOB IMPUMEHEHUIO METOJIOB U MOJEJICH HCCIEI0BaHUS
omnepalnuii B TMpoIecce MOATOTOBKM M TPHUHSATHS YIPABICHYECKUX pEHICHUNW B OpraHU3aIMOHHO-
SKOHOMHUYECKUX U TPOU3BOJCTBEHHBIX CHUCTEMaX, T.€. T€X HMHCTPYMEHTOB, C TOMOIIbIO KOTOPBIX B
COBPEMEHHBIX YCIOBUSAX (HOPMUPYIOTCS U AHATM3UPYIOTCS BApUAHTHl YIPABICHUECKUX PEIICHUN;
03HAKOMJICHHE C OCHOBaMH MpOIecca TMPUHSITHs 3a/lad yIpaBieHUs; oOydeHHE TEOPHUU U TPAKTHUKE
TIPUHATUS PEIICHUN B COBPEMEHHBIX YCIOBHUSX XO35SHCTBOBAHHUS, PACCMOTPEHHUE IIMPOKOTO Kpyra 3ajad,
BO3HUKAIOIINUX B MPAKTUKE; MEHEKMEHTA U CBSI3aHHBIX C MPUHATHEM PEIICHUM, OTHOCSIINXCS KO BCEM
001acTsM U YPOBHSIM YIpPaBJICHHUS.

1.2. 3agaum IMCUMTIITHHBI

—  OCHOBHBIMH 33/1a9aMH JUCIUTUIAHBI SBIISIOTCS:

— + l3ydyeHwe ONTHMHU3AIMOHHBIX MOJAEIEH IIJIAHUPOBAHHUS U YIPABJICHUS CIOXHBIMHU
SKOHOMHUYECKHUMHU CUCTEMAaMHU.

— * M3ydeHue Mojieneil INHEMHOrO IPOrpaMMHUPOBAHNS B SKOHOMUKE.

— + 3ydeHue Mojeseil HEIMHEMHOT0, B TOM YHCIIe KBaAPaTHUYHOTO MPOTPaMMHUPOBAHHUSL.

— ¢ 3ydeHue Mojenel JMHaAMHUYECKOTO TPOTPaMMUPOBAHUSL.

— « QopMupOBaHWE y CTYIACHTOB 3HAHUM WM YMEHUH, HEOOXOAUMBIX I 3(PHEKTHBHOTO
yIpaBiIeHHs] SJKOHOMUYECKUMU CUCTEMAaMU Ha MaKpO- U MUKPOYPOBHE.

2. MecTo aucuuiuiaibl B ctpykrype OITOII

Huctunnuna «MccnenoBanue omnepanuii ¥ MeToabl onTuMmu3anuu B skoHOMHKe» (b1.B.O/1.5)
OTHOCHTCS K 050Ky 1 (BapuaTuBHas 4acTh).

[IpenmiecTBylOUMH ~ TUCHUIUIMHAMH, (QOPMUPYIOIIMMH  HavajdbHbIE 3HAHUSA, SBISIOTCS:
Wccnenoanue onepanuii 1 METOIbl ONTUMH3AIMHU B SKOHOMUKE, MaTemaruka.

[TocnenyromuMu AUCHUIUIMHAMY SIBISIOTCS: VccnenoBanue onepamuii 1 METoAbl ONTUMH3AINH B
SKOHOMHKE, 3aliTa BBITYCKHON KBalu(UKAMOHHOW pabOThl, BKIIOYAs MOJrOTOBKY K MpOLEAype
3alUTHI U IPOLEAYPY 3alIUTHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS JUCHUIIIMHBI

[Ipouecc n3yueHus: AMCUUILITUHBI HAMpaBIeH Ha (GOPMUPOBAHUE CIEAYIOUTUX KOMIIETCHIIUMN:

— TIK-23 cmocoOGHOCTBIO NPUMEHSTh CHUCTEMHBIH ITOAXOJ W MaTeMaTHYeCKUe METOIbl B
(dhopmaM3anuy peIICHUs PUKIIAIHBIX 3a/1a4;

— IIK-24 crnocoOHOCTBIO TOTOBUTH O030pbI HAy4YHOW JIMTEpaTypbl U  OJIEKTPOHHBIX
nH(OPMaIMOHHO-00Pa30BaTENbHBIX PECYPCOB IS MPO(ecCOHANbHOMN AeATeIbHOCTH;

B pesynbrare u3ydeHus TUCIUIUTMHBI 00y4Jatoluics JOIKEH:

— 3HaTtb [| MoAeNM JMHEHHOrO0  MpPOrpaMMHUpPOBaHUs; [ MOJENM  HEJIMHEHHOro
nporpaMMupoBaHusi; [J MOJenH UEeIOYUCIEHHOIO MpOorpaMMUpOBaHus; [ MOAENIH JUHAMUYECKOTO
MporpaMMUpOBaHusi; [] TpaHCOpPTHBIE MOAENW; [| MHOTOKpUTEpUaTbHbIE MOJAENU [| MEeTonbl
OJIHOMEPHOM ONTUMU3ALNH; [ ] METOBI MHOTOMEPHOW ONTUMHU3aLUN; [| METO/IbI YCIOBHOM ONTUMH3AIUU

— y™methb [J co3laBaTh MOJENHU JIMHEMHOrO MPOrpaMMUPOBAHUS U MPOBOAUTH AHAIIW3 MO/JIENEH;
[J co3maBaTh MOJENIM HETUHEHHOTO MPOrPAMMHUPOBAHUS U MPOBOJIUTH aHAJIU3 MOJeNel; [] pemaTs 3a1a4u
LIEJIOUMCIIEHHOTO MpOrpaMMHUpoBaHusi; [] peliate TpaHCHOpPTHBIE 3ajnaud; [J pemiats 3agadu
KBaIpaTUYHOTO MPOTrpaMMHUPOBaHUs; [] co34aBaTh ONTUMHU3AIMOHHBIE MojenH; [] co3maBaTh MoOJEIU
JTUHAMUYECKOTO MPOrpaMMUPOBAHMS; [] TBOPUYECKH MCIOJIB30BATh TEOPETUUECKUE 3HAHUS HA MPAKTHKE;
[J MCTIONTb30BaTh MOTYYEHHBIC 3HAHUS JUTSI TUTAHUPOBAHUS (GYHKIIMOHUPOBAHUS U PA3BUTHS MPEATIPUSITHS;
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— BJajeTb [] MeTOJaMU pEIIeHUs 3a]ad JIMHEHHOIo IpOorpaMMHMpOBAHMUS;
pelieHns 3aJad HEJIMHEHHOro NporpaMMHUpPOBAHMS;

[J mMeTtomamMu
[J Mmeromamu pelieHus 3a4ad JAHAMUYECKOTO

IIporpaMMHUpOBaHUA; [l meTogaMu peuicHus 3a1a4 yCJIOBHOfI OIITUMHU3AIIUU

4. O0beM AUCIMILIMHBI M BUABI Y4eOHOI padoThl
OOmiast TpyZOEMKOCTh IUCHMIUIMHBI cocTaBisieT 7.0 3a4eTHBIX €IUHHIBI W TpENCTaBlieHa B

tabmure 4.1.
Ta6muma 4.1 — TpyroeMKOCTh AUCIUTLTUHBI
Buner yaeOHOM e TeNbHOCTH Bcero gacos CemecTpsl
7 cemecTp 8 cemectp
AyautopHsbie 3aHATHS (BCETO) 108 54 54
Jlexuun 52 26 26
JIaboparopHbie pabOTHI 56 28 28
CamocrosTenbsHas paboTa (Bcero) 108 54 54
[ToaroroBka k maboparopHeIM paboTam 52 28 24
[TpopaboTka JEKIIMOHHOTO MaTepraia 17 13 4
CaMocTosTeIbHOC U3yYCHHE TeM (BOTIPOCOB) 39 13 26
TEOPETUYECKON YacTh Kypca
Bcero (6e3 ax3ameHa) 216 108 108
IToaroroBka u cgada sK3amMeHa 36 36
OO6mast TpPyI0EMKOCTh, 9 252 108 144
3aueTHble EnuHUIIBI 7.0 3.0 4.0
5. Conepxxanue TUCUMIIIIMHBI
5.1. Pa3zaesibl JMCHUIIMHBI U BUbI 3AHATHI
Paznensl qUCHMIUIMHBI M BUBI 3aHSATUN TTPUBEACHBI B TabmuIe S.1.
Ta6muna 5.1 — Pa3gesnsl IUCHUIUIMHEL U BUIBI 3aHATUH
o o 2 E 2 =
- o S O = =
8 8 g3 X
Hazpanust paznenoB AUCHUILIMHBI & a e o D & %
= © = s 0 S E
5 & 3§  Es
gl & =
7 cemecTp
1 Beenenune Tema 1. JIunelinoe 13 28 37 78 [1K-23, IIK-24
nporpammupoBanue Tema 2. Pemenne 3anau
JTuHeitHoTrOo mporpammupoBanus Tema 3.
JIBoiicTBeHHas 3aja4a JMHEHHOTO
MPOrPaMMHUPOBAHUS
3 Tema 4. [lenouncnennoe 13 0 17 30 I1K-23, TI1IK-24
nporpammupoBanue Tema 5. 3agaun
MHOTOKPHUTEpHAIIbHOI onTumu3anuu Tema 6.
TpancnopTHas 3aiada
Hroro 3a cemecTp 26 28 54 108
8 cemectp
2 Tema 7. MeTozpl ONTUMU3ALNN (PYHKIUN 13 28 27 68  IIK-23, [IK-24
Tema 8. MeTozapl Noncka SKCTPEMYMOB
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¢bynkimn oxHoii nepemennoit Tema 9. Ilouck
HKCTPEMYMOB (PYHKIIUU HECKOJIBKUX
MePEeMEHHBIX (0€3yCIIOBHASI ONITHMH3AITHS)
4 Tema 10. Henunelinoe mporpaMMupOBaHUe 7 0 2 9 [TK-23, T1IK-24
Tema 11. Metoas! mtpados
5 Tema 11. KBagparuunoe 6 0 25 31 [TK-23, T1IK-24
nporpammupoBanue Tema 13. Monenu
JTUHAMUAYECKOTO TTPOrPAaMMHUPOBAHHMS
Hroro 3a cemectp 26 28 54 108
Uroro 52 56 108 216
5.2. Coaep:xkanne pa3aejioB JMCUUILIUHBI (110 JTEeKIIUSIM)
Coneprkanue pa3iesioB TUCHUTUINH (TI0 JIEKIHSIM ) TIPUBEICHO B TabmuIe 5.2.
Tabmuua 5.2 — CozneprkaHue pa3enaoB JUCIUILIKH (10 JIEKIHSIM)
3 z £
HasBanus paznenon Coneprxanue pa3aeoB UCIUILIMHEI IO JIEKIHSIM 35" e %
o S B
2 52
= e =
7 cemecTp
1 BBenenne Tema 1. Brenenune [lonstue onepanuu, knaccudurarus 13 [1K-23,
Jlunelinoe mojeiel uccienosanuslema 1. JIugennoe [1K-24
nporpammupoBanne Tema nporpammupoBanue [locraHoBKa 3a1a4u JTUHEHHOTO
2. Pemenue 3a1a4 MPOrpaMMHUPOBAHMS, TPUMEPHI 3a]1a4 IMHEHHOTO
JINHEHHOTO nporpammupoBanus. Tema 2. Pemenue 3anaq
nporpamMmmMmupoBaHus Tema | muHEHOTO MporpaMMupoBanus [ padudeckuii MeTo
3. JIBoiicTBeHHAs 3a7a4a | pEUICHUs 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS;
JINHEHHOTO (hopmbI 3amucH 3a7a4 JIMHEHHOTO
MIPOrpPaMMHUPOBAHUS IPOrpaMMHUPOBAHUS; OCHOBBI CUMILIEKC METO/IA,
QITOPUTM CHUMILIEKC METO/1a; TOMCK HaYaJIbHOTO
OasmucaTema 3. JIBoiicTBeHHAs 3a1a4a JTMHEHHOTO
nporpammupoBanus [loctraHoBka 1BOMCTBEHHOM
3agaud. CBOMCTBA B3aUMHO-IBOMCTBEHHBIX 3a1a4.
Teopembl TBOMCTBEHHOCTH.
Hroro 13
3 Tema 4. Tema 4. [{enouucineHHoe MporpaMMUPOBaHUE 13 |TIK-23,
Lenouucnennoe I'paduuecknuii meron pemenus 3LIT.Meron ['omopu [1K-24
nporpammupoBanue Tema | (MI'). Meron Betseit u rpanun(MBI'). 3anaua o
5. 3apaumn Ha3HauYCHUAX. 3a/1a4a 0 KOMMHUBOsDKepe. Benrepckuii
MHOTOKPUTEPUAIIBHOU MeronTema 5. 3agaur MHOTOKPUTEPUATIBHON
ontumuzanuu Tema 6. ontumuzanuu [locranoska 3anaun. Meton
TpancnoptHas 3agaya MOCJIEeI0BATENbHBIX YCTYNOK. MeTo | cipaBeiInBOro
xomnpomuccalema 6. TpancnopTHas 3agaya
DKOHOMHUKO-MaTeMaTH4eCKasi MOJENIb TPAHCIOPTHOMN
3a/1a4M; pelIeHne TPAHCIIOPTHOM 3a/1aun
CUMILJIEKCHBIM METOJIOM; MIEPBOHAYAIILHOE
3aKperyieHre MOTpeOuTeNel 3a MOCTaBIIUKAMH,
METO/1 MOTEHI[MAJIOB; YAyUYIllIEHHE ONTUMAIBLHOTO
IJIaHA IEPEBO30K; OTKPBITASI MOJIENb TPAHCIIOPTHOM
3a/1aui.
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Hroro

13

Hroro 3a cemecTp

26

8 cemectp

2 Tema 7. Metop!
ONTUMU3AINU DYHKIHHA
Tema 8. Metoap! norcka
AKCTPEMYMOB (PYHKIIUU
OJIHOU mepemeHHou Tema
9. Ilouck ’3xcTpeMyMOB
(YHKIIMHA HECKOJIBKHX
[IEPEMEHHBIX
(6e3ycnoBHas
ONTUMM3ALIHS)

Tema 7. Metoap! ontumu3zanuu GyHkuuii OCHOBHBIE
NOHATHUSA U onpenenenus. Kinaccudukanus 3axaq
ontuMuzanuu. HeoOXoaumbie u 10CTaTOUHbIE
YCIIOBUS CYIIIECTBOBaHUS SKCTpeEMyMa (CKaIsIpHbII
Clly4ail, BEKTOPHBIN CIy4al, MUHUMH3ALUs IPU
orpanuueHusix). Kpurepuu ocranosa.
Xapakrepuctuku anroputmoBTema 8. MeTozabl
IOMCKA SKCTPEMYMOB (PYHKIIMU OJJHOU ITEpEMEHHOMN
[Ipsimble MeTO B! ONITUMHU3ALMN (METOA
PaBHOMEPHOTO MOMCKA, METO/ IEJICHUSI OTpe3Ka
nonojam, Meto; duboHayuu, METOJT 30JI0TOTO
cedeHus1). CpaBHEHHE MPSIMBIX METO/IOB
ontuMu3zanuu. [lomuHOMUanbHast anmpoKcuManus u
METO/Ibl TOYEYHOTO OLIEHUBAHU (KBaJpaTH4HAs
anmpoxcumartusi, meton [layamia). Metossl ¢
HCIIOJIb30BaHUEM MPOU3BOIHBIX (MeTo]1 HploTOHA-
Padcona, meton cpeanei TOUKH, Ipyrue METOIbI
MOMCKa dKcTpeMyMa GYHKINNA, METOJ] ONTUMHU3ALIUH C
HCIOJIb30BaHUEM KYOMUHOM armpoKCUMAIIUN).
CpaBHEHME METOJOB OJHOMEPHOM
ontuMmzanuu. Tema 9. [Touck 3xcTpeMyMoB (PyHKITUN
HECKOJIbKUX TIEPEMEHHBIX (0e3ycioBHas
ontumuzanus) Kimaccudukaiys MeTo10B
0€3yCIOBHOW ONTUMU3AIKNH. MEeTOIbI MPSIMOTO
MOMCKa (CUMILIEKCHBIN MeTo, MeTo Xyka-/[uBca).
I'panuenTHBIE METOABI (METOJ] COMPSIKEHHBIX
HaIpaBJICHUH, METOJ] HAMCKOPEHIIIETO CITycKa (METOJI
Komm), meton Hetorona (MH), MoaudumpoBaHHBIM
meron Herorona, meton ®@neruepa—PuB3a, BapuaHt
[Tonaka-Pubnepa). KBa3MHbIOTOHOBCKHE METO/IBI
(meton JIaBunona—dnerdyepa—Ilaysmia).

13

Htoro

13

[1K-23,
[1K-24

4 Tema 10. Henuneitnoe
nporpamMmmupoBanue Tema
11. Mertoap! mrpados

Tema 10. Henunelinoe nporpaMmupoBaHue 3aauu ¢
OTPaHUYEHUSIMH B BUJIE PABEHCTB (METO/ 3aMEHbI
IepEMEHHBIX, METOJ] MHOXHUTeNeH Jlarpanxka).
HeoOxoanMmele ¥ 10CTaTOUHBIE YCIOBUS
ONTUMAJILHOCTH 33/1a4 C OIPaHUYCHHUSIMU OOILIEro
BunaTema 11. Metonel mrpados OOmias cxema
Mmetoa mrtpados. OcHOBHbBIE TUIIBI IITPa(OB
(xBazparuuHsblii mrpad, beckoneunslit Oapbep,
norapupmuueckuit mrpad, mrpad tuma oOpaTHOH
¢byHKIMY, mrpad TUIA KBAApaTa CPe3KH).

Hroro

I1K-23,
[1K-24

5 Tema 11. KBagparuunoe
nporpamMMmupoBanue Tema
13. Monenun
JUHAMHYECKOTO
IPOrpaMMUPOBAHUS

Tema 11. KBagparnunoe nmporpaMMupoBaHue 3agada
KBaJpaTuyHoro nporpammupoBanus (3KII).
OnTuMH3aLMOHHAs MOJIENb NOPT(dEst LIEeHHBIX Oymar.
Yenosue Kyna-Takkepa st 3KII. Meron pemienns
3KII MeTo0M CUMILIEKCHOTO NpeoOpa3oBaHuU

[1K-23,
[1K-24
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ko3¢ dunmentor ypasuenuii. Meron pemenus 3KII ¢

MOMOIIBIO UCKyCCTBEHHOTO Oa3uca. [Ipumep.Tema 13.

Mopenu TMHaAMHUYeCKOTO porpaMMupoBanust O0mas
MOCTAHOBKA 3a/1a4¥ TMHAMHYECKOTO
MPOrpaMMHPOBAHUS, IPHUHLUI ONTUMAIBHOCTH U
ypaBHeHus bernmana. 3agada o pacnpenenceHuu
CPEICTB MEXy MPEIpUITUIMU. 3a7a4a 00
ONITHMAJIBHOM PaCIpEeICHUN PECYPCOB MEKIY
OTpPACIIMH Ha JIET.

Hroro 6
Wroro 3a cemectp 26
Utoro 52

5.3. Pa3neJibl AMCUMILVIMHBI U MEKIUCHMILUINHAPHBIE CBSA3M € 00ecneYnBalOIMMHU (TPeIblIyIIHMH)

H o0ecneunBaeMbIMHU (HOCJ’Ie}]leIIII/IMI/I) AUCHHUIIVIMHAMH

Paznenbl quctuIiauHbl U1 MEXIMCUUITMHAPHBIE CBSI3M C 00ECTICUUBAOIIMMU (TIPEABIIYIIAMHA) U
obecreunBaeMbIMHU (TIOCIIETYIONTUMHU ) AUCITUTUTMHAMHE TIPEICTaBIEHBI B TabuIe 5.3.

Tabnuua 5.3 — Pa3nensbl AUCHUIUIMHBI M MEKIUCIMIIMHAPHBIE CBA3H

Ne paznenoB maHHO¥W AMCIUIUIMHBL, JJ1 KOTOPBIX
HEO0OXOMMO M3YYECHHE 00ECIIEUNBAIONTUX H
Hanmenosanue smcrmmma o0ecIieunBaeMBbIX AUCIATITHH
1 2 3 4
[IpenmecTBytomue TUCIUATLTAHBI
1 UccnenoBanue onepamnuii 1 METOIbI + + + +
ONTUMM3ALIMHA B DKOHOMHKE
2 Maremaruka + +
[Tocnenyromuye TUCITUATITAHBI

1 UccnenoBanue onepamnui 1 METOIbl + + + +
OINTUMU3ALIMHA B DKOHOMHUKE
2 3amuTa BBITYCKHON KBATH(PUKAITMOHHOMN
paboThI, BKIIFOYAs TIOJITOTOBKY K MPOLIETyPe + +
3aIHUTHI U TIPOLIEAYPY 3AIIUTHI

5.4. CooTBeTCcTBHE KOMIIETEHUM, (popMHUPYyEeMBbIX PU M3YYEHUH AN CUMILINHBI, 1 BUAOB 3aHATHH
CooTtBercTBHE KOMIETECHLUH, (HOPMUPYEMBIX NpPHU U3YyYCHHH IUCLMIUIMHBI, U BHUJIOB 3aHITUN

MpEACTaBICHO B Tabnwie 5.4.

Tabmuua 5.4 — CooTBercTBUE KOMIIETEHIUH, (GOPMUPYEMBIX MPU HU3YUYEHUU ITUCIHUIUIMHBI, U BHUJIOB

3aHITUMN
Bunwl 3ausaruit

=

=

=l .

5 te) Q

q;, < 8 S DOopMBI KOHTPOJIA

= = © =

o < <

< = @)

I1K-23 + + + Ox3ameH, KomnmokBuym, OTuer no

naboparopHoii pabote, 3ayer,
Tect
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[1K-24 + + + Ox3amen, KommokBuym, OTuer no
naboparopHoii pabote, 3a4er,
Tect

6. UaTepakTuBHBIE MeTOAbI M (OPMBbI OPraHU3aIUHN 00yYeHHS
He npenycmorpeno PVYIIL.

7. JlaGopaTtopHbie paGoThI
HanmeHnoBanue m1abopaTtopHbIX padoT npuBeneHo B Tabmuie 7.1.
Ta6numa 7.1 — HanmeHnoBanue 1abopaTopHBIX paboT

o o]
i-a — S
= 2=
2 = g
: S 5
Haspanwus pasnenoB HanmenoBanue mabopaTtopHbIX padoOT 5 Sl
5 2
2 B
= S}
7 cemecTp
1 BBenenne Tema 1. MarpudHbie BBIYUCICHHS C TIOMOIIBIO TTAaKeTa 28 [1K-23,
Jluneiinoe MathcadJIunelinoe nporpamMmmupoBaHue. 3aaaqa o [1K-24
nporpamMmmupoBanue Tema | nuerellenouncnennoe nporpammupoBanue. ['onosas
2. Pemenue 3a1a4 MPOM3BOACTBEHHAS TpOrpaMma
JIMHEWHOTO npeanpuaATHIMHOrOKpUTEpHAIbHAS 3a1a4a.
nporpammupoBanus Tema  OnTuMH3anms roA0BOW MPOU3BOACTBEHHOM
3. JIBolicTBEHHAs 3a7ja4a | IPOrPAMMBI PEANPUITHS METOJOM CIIPaBEIJINBOTO
JINHEHHOTO koMmIipomucca TpaHcnopTHas 3aa4da
MIPOrpaMMHUPOBAHHUS Wroro 08
Hroro 3a cemecTp 28
8 cemecTp
2 Tema 7. Metonasl Ontumusanus QyHKIUNA OTHON 28 [1K-23,
onTUMU3aKuK QyHKIHK | mepeMeHHOMOnTUMU3aus GYHKIHN ABYX I1K-24
Tema 8. MeTobl moucka |nepeMeHHbIXKBaipaTHuyHOE MPOrpaMMHUPOBAHHUE.
AKCTpeMyMOB QyHKIMU | OnTUMaibHBIN MOpTheEnb HEeHHbIX Oymar
oaHOM nepemeHHol Tema | [luHamuyeckoe nmporpaMMupoBaHue 3ajiaqya o
9. Ilouck 3KCTpeMyMOB | pacpeAeICHUH CPEICTB MEXKIY NPEANPUATUIMU
(GYHKIIMH HECKOJIBKHUX Wroro 08
MIEPEMEHHBIX
(6e3ycnoBHas
OTITUMU3ALIHS )
Hroro 3a cemecTp 28
Htoro 56
8. IIpakTHyeckue 3aHATHSA (CEMUHAPBHI)
He npenycmorpeno PVYIIL.

9. CamocrosiTeibHasA padora
Bunpsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH MPEJICTaBICHBI B
tabmuue 9.1.
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Tabnuia 9.1 — Buabl caMoCTOsTETbHON paboThl, TPYAOEMKOCTh M (JOPMUPYEMbIE KOMITETCHITUT

3 2 £
2 = =
. 2 v T
Bunnl camocrogrenpHoOM S . 29
HasBanus paznenoB s e 5 DopMbl KOHTPOJIS
paboThI 3 S 2
S8 o =
al Q2
= S}
7 cemecTp
1 Beenenue Tema 1. CaMOCTOSITEIIFHOE 13 |TIK-23, 3auet, KomnokBuym,
Jluneiinoe M3y4eHue TeM (BOIIPOCOB) [1K-24 Otuer no aboparopHOt
nporpaMmmMupoBanue Tema | TeOpeTUYECKON YacTH pabote, TecT
2. Pemienue 3aga4 Kypca
WHEWHOT
JTHHCHHOTO T [TpopaboTka JEKITMOHHOTO 10
porpaMMupoBanus Tem
POrpaMMHpoBa CMa | \ratepuana
3. JIBoiicTBeHHas 3a7a4a
TTMHEHHOTO [TogroroBka 14
IIPOrPaMMUPOBAHHSI nabopaTopHBIM paboTam
Hroro 37
3 Tema 4. llemouncnennoe | [IpopaboTka JIEKITMOHHOTO 3 | TIK-23, 3aueT, Komnoksuym,
nporpaMmMmupoBanue Tema | Marepuana [1K-24 Otuer no nabopaTtopHOt
5. 3anaun } TTo/roToBKa K 14 pabote, TecT
MHOTOKPHUTEPHATBHOMN
OTOKPHTCPHAJILHO nabopaTopHBIM paboTam
ontumuzannu Tema 6.
TpancrioptHas 3aga4ya Hroro 17
Hroro 3a cemecTp 54
8 cemecTp
2 Tema 7. Metonasl CaMOCTOSTEIBHOE 13 | IIK-23, Otuet no 1abopaTopHOt
ONTUMU3ANNH PYHKIMK | U3y4eHHE TeM (BOIPOCOB) I1K-24 pabore, Tect, Dx3ameH
Tema 8. MeTo bl MOUCKAa | TEOPETHYECKOM 4acTH
AKCTPEMYMOB (PYHKIIUU Kypca
gmﬁon nepemenHoi Tema | OIIFOTOBKA K 14
- HIOHCK SKCTPEMYMOB 1abopaToOpHBIM paboTam
(YHKIIMH HECKOJIBKHUX
TePEMEHHBIX Hroro 21
(6e3ycnoBHas
OTITUMU3ALIHS )
4 Tema 10. Henunetinoe | [IpopaboTka JEKIIMOHHOTO 2 [1K-23, Komnoksuym, Tecr,
nporpamMmmupoBanue Tema | mMarepuana [1K-24 DK3aMeH
11. Meroap! mrpadoB Hrtoro 2
5 Tema 11. KBagparuunoe | CamocTosITETBHOE 13  |TIK-23, Komnoksuym, OTuer no
nporpamMmupoBaHue Tema |HM3ydeHue TeM (BOIPOCOB) [1K-24 nabopatopHoii padore,
13. Monenu TEOPETUYECKON 4aCTH TecTt, DKx3aMen
JTMHAMHYECKOTO Kypca
TpOTpaMMUpOBAHMIA IIpopaboTka JIEKIIHOHHOTO 2
Marepuaia
[ToaroroBka k 10
1a00paToOpHBIM paboTam
Hroro 25
Hroro 3a cemectp 54
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TToaroroBka u cmada 36 DK3amMeH
JK3aMeHa

HUroro 144

10. KypcoBas padora (mpoekr)
He npenycmorpeno PVYIIL.

11. PeiiTunroBasi cucreMa /1jisi OLlEHKH yCIIeBAeMOCTH 00y4YaKOIIUXCS

11.1. BanjabHble OlIEeHKH /1JIs1 3JIEMEHTOB KOHTPOJIs
Ta6muma 11.1 — baiTbHbIE OLIEHKH JUTSI SJIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIN
. MaxkcumanbHbBIH MaxkcumanbHbIN
DneMeHTHl y4eOHO 0ast 3a mepuoI Bcero 3a
6amn Ha 1-yto KT ¢ | Gann 3a nepuon
NESITSIIbHOCTHU mexnay 2KT u Ha CEMECTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp

3ager 10 10 10 30
KomnoxkBuym 5 5 10 20
Otuer o mabopaTopHO 10 10 10 30
pabore

Tecr 5 5 10 20
Htoro Mmakcumym 3a 30 30 40 100
TIEPHOJT

Hapacratomum urorom 30 60 100 100

8 cemecTp

KommoxBuym 5 5 10 20
OtyeT no mabopaTopHOM 10 10 10 30
pabore

Tect 5 5 10 20
Hrtoro makcumym 3a 20 20 30 70
epuoa

DK3aMeH 30
Hapacratomum urorom 20 40 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU
[lepecuet 0amioB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeAcTaBieH B Tabnuie 11.2.
Tabnuua 11.2 — IlepecueT 0anoB B OIICHKHU 32 KOHTPOJIbHBIE TOUKH

banibl Ha 7aTy KOHTPOJIBHON TOUKU Onenka
> 90% oT MakcuMasibHON cyMMBbI OansioB Ha aaty KT 5
Ot 70% 1o 89% oT MakcuMaabHON cyMMBbI OayioB Ha nary KT 4
Ot 60% 10 69% OT MakcUMaIbHON CyMMBI OayioB Ha jnaty KT 3
< 60% ot MakcumanbHON cymMmbl 6amutoB Ha aaty KT 2

11.3. Ilepecyer cymMMBbI 02/1J10B B TPAAHIHOHHYIO M MEKIYHAPOIHYIO OLICHKY
Ilepecuer cymmbl OaIOB B TPAJUIMOHHYIO U MEXIYHApOJIHYIO OLIEHKY MPEACTaBICH B TabiuIle
11.3.
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Ta6numa 11.3 — IlepecueT cyMMbl 0aJIJIOB B TPAJUIIMOHHYIO U MEXTYHAPOIHYIO OI[CHKY

HroroBast cymma 6aiios,

Ouenka (I'OC) YUYHUTBIBAET YCIEUIHO CIaHHBIN Ouenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIU4YHO)
85 -89 B (ouens xoporo)

4 (xopoI110) (3a4TECHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBOpUTEIBLHO)

3 (YyAOBIIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraentio)
2 (meynoseTsopuTENBHO) (HE Huxe 60 6amnos F (meynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAMYeCKOE U MH(OPMAIITHOHHOE 0OecneyeHue JUCIUINIMHBI

12.1. OcHoBHasi JuTEeparypa
1. MUccnenoBanue omnepauuit 1 MetoAsl ontuMuzanuu. Yacte 1. Jlekunonusiit kypc: YueOHoe
mocoome / Mmumenr A. A. - 2016. 168 c. [Onekrponusiii pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/6474, nara o6pamenus: 16.05.2018.
2. MHccnemoBanue omepanuii ¥ METOIBI ONTHUMH3AIUK : YdeOHoe mocobue / [pubanosa E. b.,
Munens A, A, - 2017. 185 c¢. [Onexkrponsbii  pecypc] - Pexum  moctyma:
https://edu.tusur.ru/publications/7127, nara o6pamenus: 16.05.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpa

1. Kpemep H.II. u ap. HccnenoBanue omepaiuii B SJKOHOMHUKE. Y4ueOHOE MmocoOue Jyisi By30B/
pen. : H. III. Kpemep. - M. : FOHUTH, 2006. - 407 ¢ (20 3x3) (manuuue B Oudmotexke TYCYP - 20 5k3.)

2. TlanTeneeB A.B. Metonmpl onTUMH3aIMU B MpUMEpaxX M 3aaavax : Y4eOHOe mocobwe s
BTY30B / A. B. IlanTtenees, T. A. JletoBa. - 2-e u3n., uchp. . - M. : Beicmas mkona, 2005. - 544 ¢. (71 3k3)
(manmmuue B Oubmuotexke TYCYP - 71 9K3.)

3. Metoasl ontuMM3aun: YueObHoe nocodue / Munens A. A., IllenecroB A. A., Pomanenko B.
B. - 2017. 198 c. [Qnekrponnslii pecype] - Pexxum goctyna: https://edu.tusur.ru/publications/7045, nara
obOpamenus: 16.05.2018.

12.3. YuyeOHO-MeTOAUYECKHUE ITOCOOUS

12.3.1. O0s13aTelibHbIEe YUeOHO-METOANYECKUE MOCOOUS

1. MUccnenoBaHue ornepanuii 1 METOAbI ONTUMH3ALMH B SKOHOMHUKE. JIabopaTopHbIil MpaKTUKyM:
Meroauueckue yka3aHUS 1O BBINOJHEHHIO JabopartopHbix pabor / Mumens A. A. - 2016. 62 c.
[DnexTpoHHBI pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6475, nara oOpaieHwus:
16.05.2018.

2. MHccnemoBanue orneparuii 1 METOIbl ONTUMU3AINH B SKOHOMUKE: MeTonndyeckue yka3aHus 1o
CaMOCTOSITENIbHOM paboTe cTyaeHToB o HanpasieHuto "09.03.03 — [Ipuknaanas undopmaruka (npoduis
npukiaaHas uapopmaruka B skoHOMUKe) / Munens A. A. - 2016. 11 c. [DnekTpoHHbIii pecypc| - Pexum
nocryna: https://edu.tusur.ru/publications/6533, nara oGpamenus: 16.05.2018.

3. MHccnemoBanme omepanuii W METOABl ONTUMHU3AaUMK : MeTonudeckue yKa3zaHUs K
nabopatopueiM pabotam / I'pubanoBa E. b. - 2017. 110 c. [DnexrponHsIil pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/7128, nara obpamenus: 16.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE MOCOOHSI ISl JIMI C OTPAHMYECHHBIMH BO3MOKHOCTAMM 310POBbA U
HMHBAJIHI0B
Y4eOHO-METOIMYECKUE MaTepHalIbl JJIsi CAMOCTOSTENIbHON M ayTUTOPHON pabOoThl 0O0y4YaroIIuXCs
W3 YHUCIIA JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI M MHBATHIOB MPEAOCTABISAIOTCA B (opMax,
aIaNTUPOBAHHBIX K OTPAHHYEHUSM UX 3JIOPOBBS 1 BOCIIPUATHS HHPOPMAIIUH.
Jaist i ¢ HApYLIeHUSIMU 3PEHUS:
- B (hopMe AIIEeKTPOHHOTO TOKYMEHTA;

CornacoeaHa Ha noptane N2 25697 11



— B [I€YaTHOM (popMe yBeTMUEHHBIM HIPUPTOM.

Jst I ¢ HapyLIeHUsIMM CJIyXa:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;

- B revarHoi popme.

J1s1 M1 ¢ HapylIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:
- B (hopMe 2IEKTPOHHOTO JTOKyMEHTA;

- B revyatHoi opme.

12.4. IIpodeccuoHaibHbIe 6a3bl JAHHBIX H HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI

1. http://www.mathnet.ru.ru/ - oGiepoccuiickmii MaTeMaTHYECKUI TOpTa

2. http://lwww.lib.mexmat.ru — oanekTpoHHas  OMONMOTEKa  MEXaHHUKO-MAaTeMaTHYECKOTO
¢akynabreTa MOCKOBCKOTO rOCYIapCTBEHHOTO YHUBEPCHTETA

3. http://www.sciencedirect.com/ - Hayunbie )ypHabl u3naTeancTBa Elsevier

13. MarepuajbHO-TeXHMYecKoe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NporpaMMHoe
obecrieueHmne

13.1. O6uue TpedoBaHNsI K MATEPUATBHO-TEXHUYECKOMY M MPOrPAMMHOMY 00ecnedeHnI0
AUCHMILTUHBI

13.1.1. MarepuajibHO-TeXHMYECKOE U MPOrPAaMMHOe ofecrevyeHue s JeKIIMOHHbIX 3aHATHIl
JIJiss IpoBeNieHUsT 3aHIATHN JICKITMOHHOTO THITA, TPYIIIOBBIX W HHIUBUIYAILHBIX KOHCYIBTAIIHH,
TEKYILETrO0 KOHTPOJS M MPOMEXYTOYHOM arTecTaluy HCIOJIb3yeTcsl yueOHasi ayluTopusi C KOJIMYECTBOM
MOCAZI0YHBIX MECT He MeHee 22-24, 060pyaoBaHHas JOCKON U cTaHIapTHOH yueOHOM Mebenbro. Merores
JIEMOHCTPAIMOHHOE O000OpyI0BaHWE M Y4eOHO-HAIVISIAHBIE MOCOOWS, O00ECTIEUMBAIOIINE TEMaTHYECKUE
WJLTIOCTPAITUH 110 JISKITHOHHBIM pasJiesiaM TUCIIHILTHHBI.

13.1.2. Marepua/ibHO-TeXHUYECKOE U MPOrPaMMHoOe ol0ecrnedyeHue 1Jisl JIadopaToOpHbIX padoT

VY4eOHast BEIUMCIUTEIbHAS JJabopaTopus / KoMmbroTepHbIN Kitacce

y4ueOHasi ayauTOpHUsl IS MPOBEACHUS 3aHATHH MPAKTUUECKOTO THUIA, ydeOHasl ayauTopus IS
MIPOBEICHMS 3aHATHI JTa0OPaTOPHOTO THIIA, TIOMEIIECHUE ISl KYpCOBOTO MPOESKTUPOBAHUS (BBITIOTHEHUS
KYPCOBBIX paboT), IMOMEIIEHHE sl TPOBEACHHSI TPYNIOBBIX M WHIWBUIYaTbHBIX KOHCYJIBTAIIUH,
TIOMEIICHUE ISl TIPOBENEHUS TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOW aTTeCTAlMH, TIOMEIICHUE IS
CaMOCTOSITEIIBHOU PaOOTHI

634034, Tomckas ob6nacts, I. Tomck, Bepmnnuna ynuna, a. 74, 435 ayn.

Ornucanne UMEIOIIET0CsS 000PYIOBaHMUS:

- Pabouas cranmusa Aquarius Pro P30S79 Intel Core 17/4 16,

- RAM/50016 HDD/LAN (10 mrt.);

- [Ipoexkrop ACER X125H DLP;

- Kongunmonep;

- Buneokamepa (2 mr.);

- Touka noctyma WikFi;

- Kommuiekt cnernuanu3nupoBaHHON ydeOHOH Mebenu;

- PabGouee mecTo mpernogaBaress.

[IporpammHO€ obOecrieueHue:

— FreeMat

— LibreOffice

— Microsoft Excel Viewer

— Microsoft PowerPoint Viewer

— Scilab

VYuebHas BeuucnuTensHas nadoparopus / Jlaboparopus I'TIO "Anroputm"

ydeOHasi aynmuTOpHs Ui MPOBEACHMS 3aHATHH NMPAaKTHUECKOro THIA, ydyeOHas aynuTopHs Uis
MIPOBE/ICHUS 3aHATUN J1a00OpaTOPHOTO THIIA, TIOMELIEHHE JUIs KYpPCOBOTO MPOEKTUPOBAHUS (BBIMTOJIHEHHS
KypCOBBIX pa0oT), TMOMEIIEHHE Uil IPOBEACHUS TPYNIOBBIX W WHAMBUAYAJIbHBIX KOHCYIbTAIHM,
MOMEIIEHUE ISl TPOBEACHHUS TEKYLIEro KOHTPOIS M NPOMEXKYTOYHOW aTTeCTallMM, MOMEIIEHUE JUIs
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CaMOCTOSTEIILHOM paboThI
634034, Tomckas 06macth, . Tomck, Bepmmauna ynuna, a. 74, 439 ayn.
Onucanue UMeroIerocs 000pya0BaHUS:
- Paboune cranmuu Intel Celeron 1.7 (10 mrT.);
- IIpoexTop Acer X125H DLP;
- DKpaH MpOeKTOopa;
- Buneokamepa (2 mr.);
- Kommiekt cnenuanu3upoBaHHON yueOHOH Mebeny;
- PaGouee mecTo nmpenogaBaresi.
[Iporpammuoe oOecnieueHue:
— LibreOffice
— Microsoft PowerPoint Viewer
— Scilab

13.1.3. Marepua/jibHO-TeXHUYeCKOe H IPOrpaMMHoOe ofecrieyeHHe Il CAMOCTOSITeILHON padoThl
Jlis caMOCTOSITENIbHOM pabOThl MCHONB3YIOTCS y4eOHbIE ayTUTOpUU (KOMIIbIOTEPHBIE KJIAcChl),
PacroJIOoXKeHHbIE 10 aJpecam:
- 634050, Tomckas obnacts, . Tomck, Jlennna npocnekr, 1. 40, 233 ayx.;
- 634045, Tomckas obnacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas o6macts, . ToMmck, Bepmuauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6nacts, . Tomck, Bepmunauna ynuna, 1. 74, 207 ay.

CocraB 060pyI0BaHHUS:

- yueOHast MmeOeb;

- xommbroTephl kiaacca He Huxke [IDBM INTEL Celeron D336 2.8[Tw. - 5 mT.;

- KOMITIBIOTEpHI MOAKIIIOYEHbI K ceTH «MHTepHeT» M 00ecrneduBaroT AOCTYN B SJIEKTPOHHYIO
HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

[Tepedenp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mrs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TEXHMYECKOe 0O0ecnedeHre TUCUMIIIMHBI ISl JIUI ¢ OTPAHNYeHHBIMHU
BO3MOKHOCTSIMHU 3J0POBbSl 1 MHBAJIH/I0B

OcBoeHHME IUCUUIUIMHBI JINLAMU C OTPAHUMYEHHBIMH BO3MOKHOCTSMH 370POBbsl U MHBAJIUIAMU
OCYILECTBIISICTCS C UCIOIb30BAaHUEM CPEACTB 00yUeHHUs OOIIEro U CHelHaibHOrO0 Ha3HAYCHHUS.

IIpu 3aHATHAX ¢ OOy4yarOIIMMHUCA € HAPYLIEHHSIMH CJIyXa OPEAyCMOTPEHO MCIIOIb30BaHUE
3BYKOYCHUJIMBAIOIIEH amnmapaTrypbl, MYIbTUMEAUMHBIX CPEACTB M JAPYIrMX TEXHUYECKUX CpEICTB
npuema/nepesnauu yueOHOM MHGpOpMaLUU B AOCTYNHBIX (hopMax, MOOMJIBHOW CHUCTEMbI NpENojaBaHUs
U1 OOy4aroIMXCsl ¢ MHBAJIUMAHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOM CUCTeMBl. YdeOHas ayauropus, B
KOTOpPOH 3aHMMAIOTCsl OOyyarolluecss ¢ HapylIeHHeM CilyXa, 000pyloBaHa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOH, BULCOTEXHUKOU, JIEKTPOHHOMN JOCKOH, MYIIBTUMEIUNHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOyYaIOUIUMUCS ¢ HAPYLIEHUSIMU 3PEHMAMH MPETyCMOTPEHO HUCIOIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayTUTOPHIX BO3MOXKHOCTH NPOCMOTpA YAAJCHHBIX 00BEKTOB (HalpHMep, TeKCTa
Ha JIOCKE WJIM Claiiia Ha 3KpaHe) Mpu MOMOIIM BUACOYBETUUUTENEH 17151 KOM(POPTHOTO MPOCMOTpa.

IIpu 3aHATHAX C oOOydYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABHUIaTe/IbHOIO amnnapara
UCHOJB3YIOTCS albTepHATUBHbBIE YCTPOWCTBA BBOAA HHGOPMAIMM U JApPYTHe TEXHUYECKHE CpeACTBa
npuema/nepenayu yueOHOM HMH(pOpMaLUU B AOCTYMHBIX (hopMax, MOOMJIBHOW CHUCTEMbI OOydeHHs JUIs
JIOZIEN C MHBAJIMJHOCTHIO.

14. OIIeHO‘leIe MaTepuaIbl H METOAUYCCKHUEC PEKOMCHIAIIUH MO OPraHu3alluii H3y4YCHUSA
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JUCIUIINHDI

14.1. Conepmafme OLICHOYHBLIX MaTE€pHUaJI0B H METOAUYECCKHE PEKOMECHIALINN
I[HSI OLICHKH CTCIICHH C(l)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHUS 3aKPCIUICHHLIX 34 ﬂHCHHHHHHOﬁ
KOMHCTCHI_[I/Iﬁ HCIOJIB3YIOTCS OLCHOYHBIC MaTCpUaJibl B COCTABE!

14.1.1. TecToBbI€e 3a7aHUA

CranuonapHoOi Toukoi (GyHKUINN

f(x), rne x e R", HaswiBaercs
TaKasi TO4YKa, B KOTOPOU IPaJUeHT
byHKIMNU:

a) MOJIOXKHUTEJICH

b)orpunarenen

C)paBeH CAMHUIIE

d) obparaercs B Hy/Ib

Ecnu B TOuke X* IIEpBBIEC
(N —1) npoussoausle pyHKIUN
f (X) obpamatorcs B Hyb, a
IIPOU3BOIHAS HOpsAAKA N OTIMYHA
OT HyIIs, T.€.

£ —d™f(x)/dx" |, _

TO:

*
a)ecan N — HeueTHOE, TO X — JIOKAIbHBIH

SKCTPEMYM

*
b) eciu N — vetHOe, TO X — JIOKAIBHBIMH
SKCTPEMYM

*
¢) ecniu N — mewetHoe , f (n)(X) >0,10 X —
JISH@IIBHBIN SKCTPEMYM

*
d) ecim N — HeuwetHoE, f(n)(X) <0,10 X -
JIOKaJIbHBIN KCTPEMYM

Metoa AMXOTOMHUH MOMCKA
MUHHUMYyMa (PYHKIIMH MOXKET ObITh
UCIOJb30BaH B CIydae, eciu

GbyHKIHUS:

a) THHeWHas

b) Henunelinas

C) KBaapaTHYHas

d) 3aBHCHT OT HECKOJIbKHX ITEPEMEHHBIX

Uccnenyromuii mouck
3aKJII0YAETCS B:

a) pacueTe 3HaYCHUH QYHKIMK B TOUKAX
BOKPYT BBIOpaHHOM

b)pacuere 3HaucHHMs HOBOW  TOYKH

JBHXKCHHUU B BBI6paHHOM HaIlpaBJICHUU

npu

IMMOMCKE MUHUMAJIBHOI'O 3HAYCHUA I'paJUCHTA

IMOMCKE HAMJIYUIICTO aJIrOpUTMa ONITUMU3aAlUK

Jana dhyHKIUA
f(X) = (% —3)* + (X, —7)* Ecn
Y TIPUPABHSATH K HYJIIO YAaCTHBIC

IMPOU3BOJAHLIC, TO YEMY 6y,HCT
PpaBHA TOYKa MI/IHI/IMyMa.(7

a) (7;3)

b) (0;0)

¢) (-3;-7)

d (3;7)

3amaua IMHEHHOTO
MIpOrpaMMHUPOBAHUS — 3TO.

a) 3amaya  ONTHMH3AIMH, B  KOTOPOWi
OTpaHUYECHUS, TPEJCTABICHHBIC B BUJC PAaBEHCTB WU
HEPABEHCTB U 11eseBast PyHKIUS HE JTMHEHHBI

b) 3amaua onTuMH3aNKH, B KOTOPOI
OTCYTCTBYIOT OTPaHUYEHHS, a [eyieBast QYHKIIUSA
JIMHElHA

C) 3a7a4a ONTUMH3AIINHI, B KOTOPOW
OTpaHHYEHUSs, TIPEACTaBICHHbIC B BUJE PABEHCTB HIIN
HEPABEHCTB U 11eeBast (PYHKIUS JIMHEWHBI

d) 3ajaua onTUMH3AIINH, B KOTOPOi
OTpaHWYCHUS, TPEACTABICHHbIE B BH/IC PABEHCTB WIIH
HEPABEHCTB JIMHEHHBI, a 1esieBast QYHKIUS HeJTHHEHHA

brlna coctaBineHa

a)
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CHUMILICKCHAsI TaOJIMIIA, B KAYECTBE
pa3perariero cToydna BpIopan
cronbel Ipy IePEMEHHOH X, . X3

x 1 1 |40
% 1 0 |20
|1 1|10
x. |0 1 |30
9 20 |-700

Kakoii Buzg Oyner uMeThb
HOBasi CUMILIEKC Ta0uia’?

! X
X 1 1 10
x, 1 0 20
% -1 -1 40 |
X 0 1 30
-9 20 | -100
b)
E3
x x
- |1 1 [10
= |1 0 |20
= |1 |1 |40
~ |0 1|30
-9 -20 1100
c)
£
x x;
5 |1 ERET)
= |1 0 |20
% |1 |1 |40
~ |0 T [30
9 |20 [Joo
d)
1 6
2 1 0
4 0
5 1 0
3 0
9 0 100

[Ipu ucnonb3oBaHUU
Metona [omopu mocie pemieHus
3aJ1a4y JIMHEWHOTO
MIPOrPaMMHUPOBAHUS
CUMILUIEKCHBIM aJITOPUTMOM
BBITIOJTHSIETCS JTall:

a) Ecnu cpenu 3HaueHMI IEPEMEHHBIX B
ONTUMAJILHOM IUIaHE €CTh APOOHBIE, TO COCTABIIAETCS
JOTIOIHUTEILHOE OTPaHUYEHUE, OTCEKAIOIIee TPOOHYIO
YacTh PELICHUS. ITO JONOJHUTENBHOE OrPAHUYEHUE
UCIIOJIB3YeTCsl BMECTO MCXO/HBIX OTPaHMYEHUN 3a/1a4u,
Y BHOBB MPUMEHSETCS TPOoIlelypa CUMILUIEKCHOTO
MeTOoa

b)Ecnu cpenyt 3HaUCHU IEPEMEHHBIX B OIITUMATEHOM
IUIaHE €CTh APOOHbIE, TO BHOBb IPUMEHSETCS
IIpoLIelypa CUMILIEKCHOTO METOIa C Y4ETOM HUCXOJHBIX
OTpaHUYECHUN

C)ECHH cpeau 3HA4YCHUI NMEPEMCHHBIX B OIITUMAJIbBHOM
IJI1aHeC €CThb ,Z[pO6HLIe, TO COCTABJIACTCA
JAOIIOJTHUTCIIBHOC OTpaHUYCHUC, OTCCKAIOIICC I[p06Hy'IO
4aCTb pCHICHUS. HCpBOC 3HAYCHUEC BCIINYNHBI,
YAOBJICTBOPAIOIICC JTaHHOMY OI'PaHUYCHUTO
IMPUHHUMACTCA 3a PCIICHUC 3a/1a4r
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d) Ecnu cpeny 3Ha4YeHUiT IEPEMEHHBIX B ONTHMAILHOM
IJIaHe ecTh APOOHBIE, TO COCTABIISETCS
JOTIOJIHUTENILHOE OTPAaHUYCHHUE, OTCEKAIoIee JPOOHYIO
4acTh PEIICHHUS, HO OCTABIISIOLICE B CUJIC BCE TPOUHE
YCIIOBHSI, KOTOPBIM JIOJDKEH YIOBJICTBOPSTD
ONITHMAJTBHBIN TTaH. ITO JOMOIHUTEIHLHOC
OTPaHUYCHUE MTPUCOCTUHACTCS K HCXOIHBIM
OTPaHUYCHHUSM 33/1a9l, U BHOBb IIPUMECHSICTCSI
IPOIIEAypa CUMIUIEKCHOTO METO/1a

Kakumu metonamMmu MOXKHO
pELINUTh TPAHCIIOPTHYIO 3a]1a4y B
o0mmeM Buae?

a)METOJIOM CEeBEpO-3aIaHOrO yrja

b) cumriekc-meTo oM

C) METO/IOM MOTEHIIMAJIOB

d) BeHrepcKUM METOI0M

Kak Ha3zeiBaercs
TPAaHCHIOPTHAS MOAEIb, IS
KOTOPOW HE BBITNIOJHSETCS YCIIOBUE

iai :Zn:bj?
i=1 j=1

3necrk ai — MOIITHOCTH
MOCTaBIIUKOB; bj — MomHOCTH

a) HecTaHIapTHas

b) 3akpbiTast

d) necbanancupoBaHnHas

C) ctanapTHas

norpeduTenen

Kakwue cymecTByroT a) meto mrpadon
METO/TBI PEIICHUS 3aa9H b) cummekcHbI MeTO T
HEJTMHEHHOTO C) 3aMeHbI TEPEMEHHBIX
MPOrPaMMHUPOBAHHUS? d) muokwureneit Jlarpamka

e) Mertox Ko

Pemmre 3amauy ¢
IIOMOIIBIO METOIA 3aMEHEI
TePEMEHHBIX

f(x):x12+x%—>min

X1 —Xo =1
VYkaxxute npaBUIbHBIN
OTBET

a)x1=20x2=25

b)xI =15 x2 =15

c)x1=05x2=0,1

d)xL=1,5 x2=0,5

e)x1=05 x2=0,5

HxL1=01 x2=15

Kakue cyiecTByOT BUJIBI
mrpacdoB?

a) KBaApaTUYHBIH

b) 6ecxoneunslii Gaprep

C) orapuMUICCKuit

d) mynesoii

IIpu ncnonb3oBaHUM
KBaJJpaTUYHOTO Tpada
UTEPALMOHHBIN ITPOLECC MONCKA
CTAllMOHAPHBIX TOYEK MTpadHON
(GYHKIIMM HaYWHAIOT C!

a) O6oJIBIINX 3HAYCHUH mTpadHOro MmapameTpa u
B IIpOLIecCe UTepalii ero yMEeHbIIAIOT

b) Gonbiux 3HaUCHUI WITpadHOTO MapaMeTpa u
B [TPOLIECCE UTEPALIUI €70 HE U3MEHSIOT

C) MaJIbIX 3HaYCHUH ITpadHOTro MapaMeTpa u B
npoliecce uTepaluii ero He U3MEHSIOT

d) mManbIx 3Ha4YeHHH MTPadHOTO Mapamerpa 1 B
IIPOLIECCE UTEPALIUI €TO YBEINYUBAIOT

JIBolicTBEHHBIE 3a1a4U1
JIMHEWHOTO MTPOrpaMMHUPOBaHUS

a) B oxHoI1 3a1aue UIIYT MAKCUMYM IICJICBOM
(yHKIUH, B IPyTOH — MUHHUMYM.
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00J1aIaf0T CIeTYFOITUMH
CBOMCTBaMH:

b) B 3agaue MmakcumMu3anum Bce HEPaBEHCTBA
orpaHquHHﬁ BHUaIa < , d B 3a1a4€ MUMHUMMU3AllUN —
BC€ HEPABEHCTBA BUIa =>.

¢) KoaddunmeHTs! npu nepeMeHHBIX B
11eJIeBOi (P)YHKIIUM OHOU 3a/1a4H SIBJISIOTCS
K03 (HUIIHEHTaMHU NTPU IEPEMEHHBIX B IIEJIEBOM
(GyHKINH B IPYTOM.

d) Marpuiisl k03QPUIUESHTOB TPU
NIEPEMEHHBIX B CHCTEMax OrpaHUYCHHI 00eHX 3a1a4
SIBJISTFOTCS] TPAHCIIOHUPOBAHHBIMHU JPYT K JIPYTY

e) Uucio HepaBeHCTB B CUCTEME
OrpaHUYCHUN OTHOM 33Ja4M HE COBITAJAET C YHUCIOM
IIEPEMEHHBIX B JIPyrou 3ajade

) YcnoBust HEOTPUIIATEIIBHOCTH TIEPEMEHHBIX
HMMEIOTCs JIMOO0 B IEPBOM, JTMOO BO BTOPOH 3a1aue

g) Marpuiibl k03¢ HUIIMEHTOB MpH
IIEPEMEHHBIX B CHCTEMaxX OrpaHUYECHUI 00euX 3a1a4

paBHBI IPYT K IPYTY

3agaun
MHOTOKPUTEpPHATIbHON
ONTUMH3AIIMA MOYKHO pelIaTh
CIEeYIOIMMA METO/IaMU:

a) ONTUMU3AIHUS OTHOTO MPU3HAHHOTO
HanboJiee BaXXHBIM KpUTEpHUsl, OCTaJIbHbIE
KPUTEPHUH IIPU 3TOM UTPAIOT POJIb
JIOMIOJIHATEIIbHBIX OTPAHUYECHUN

b) MeToOM CcripaBeITMBOrO KOMIIPOMHUCCA,
KOTOPBIH JOMYCKAaeT OMHHAKOBYIO BaKHOCTD BCEX
YACTHBIX KPUTEPHEB

C) METOAOM TJIaBHBIX KOMIIOHEHT

d) ynopsimoueHue 3aqaHHOTO MHOYKECTBA
KPUTEPHUEB U TOCIIEAOBATEIbHAS OTITHMH3AIIUS 10
KaXXJIOMy M3 HUX METOIOM IT0CIIEIOBATEIIBHBIX

YCTYIIOK

€) CBeZIeHHe MHOTHUX KPUTEPHUEB K OTHOMY
BBEJ€HUEM DKCIEPTHBIX BECOBBIX
KO3(DDUIIMEHTOB 11 KaXKJ0ro U3 KPUTEPUEB

3aava KBaApaTUIHOTO

nporpaMMHupOBaHusaA HUMCECT BHU:

rne Q — kBagparHas
Marpulia pa3MEpHOCTH NxN;

A — Marpura
pasMepHOCTH MXN;

C — BEKTOP pa3MepHOCTHU
n:

b — BexTOp pazmepHocTH

a)

f(x) :ch+xTQx

x<0
b)
f(x)=x+xTQx
Ax=Db

x>0

c)

f(x)=ch+Qx\
Ax=Db >
x>0
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f(x)=c'x+xTOx

9 | mporpaMmMHpOBaHHE — 3TO:

Ax =b
x=0
Jlnist 371241 KBaJAPaTUIHOTO a)

8 | mporpammupoBaHWs ctxT Q+ QT )— 1~ ATA=0,
f(x) =cx+ X Qx — min, Ax=Db, x>0,
9(x)=x 20, 4X=0, <0,
h(x)=Ax-b=0.

b)
ycnoBus Kyna-Takkepa c+xX (Q+Q") - = ATA=0,
3aMUCHIBAIOTCS CIICTYIOIIHM Ax—b x>0
o6pazom: I
uwx=0, u=0,
C)
c+x' (Q+QT)—u—ATA=0,
Ax>Db, x<0,
ux=0, u=0,
d)
c+x (Q+QT)—u—A"TA=0,
Ax=b, x>0,
ux=0, u=0,
JluHamMu4eckoe a) METO]T ONITUMH3ALIUH, TP KOTOPOM ITPOIIECC

IMPUHATHA PECIICHUA OCTACTCA 3a YEJIOBCKOM

b) MeToa onTrMu3aIUK, IPHUCIIOCOOICHHBIN K
TEXHOJOTHYECKUM OTIePALTUSIM

C) MeTO/ HEIMHEHHOM 6e3yCIIOBHOM
ONTUMM3ALNU

d) MeTox ONTHMH3ALIKH, TPUCITOCOOICHHBIN K
MIPOU3BOACTBEHHBIM IPOIIECCaM

€) MEeTO/ ONTUMHU3AIMH, IIPUCIIOCOOIEHHBIH K
OTIepaIisAM, B KOTOPBIX MPOLIECC MPUHATHS PEIICHHUS
MOJKET OBITh pa30MT HA ATaIlbI.

Oco6eHHOCTH MOJIeNTN
0 | AMHaAMUYECKOro
IPOrpaMMHUPOBAHUS:

a) LleneBast GyHKIMS paBHA MPOU3BEICHUIO
HEJEeBBIX (PYHKIUI KaXKI0TO I1ara

b) anst 1r060TO MOMEHTa BpeMeHH
BEPOSTHOCTHBIC XapaKTEPUCTHKHU Tpoliecca B OyayIiem
3aBHUCSAT TOJIBKO OT €r0 COCTOSTHUS B JaHHBI MOMEHT U
HE 3aBHCAT OT TOTO, KOT/a U KaK CHCTEMa IPHIILIA B 3TO
COCTOSIHHE

C) BBIOOp ympaBneHus Ha K -M 11are 3aBHCHT
TOJIBKO OT COCTOSIHUSI CUCTEMBI K 3TOMY 1IAry, HE
BJIMSIET HA TIPE/IIECTBYIOMINE Maru (HET 0OpaTHOU
CBSI3H)

CocrosiHre X(k) nocie K -20 mara
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YIIpaBJICHUA 3aBUCUT TOJIBKO OT MPCALICCTBYIOLICTO

cocrosmms XKD
MO CJIEICUCTBUS)

d) Be6Op yrpaBnenus Ha K -M 1mare He 3aBHCHT
OT COCTOSIHUSI CHCTEMBI K 3TOMY IIIary, HO BIHUSET HA
IPEJIIECTBYIONIUE IIark

U yIIpaBJICHUs u() (mer

e) CocrosiHME x&) nocre k -20 mara

YIIpaBJICHHUA HEC 3aBUCUT OT NPCAIICCTBYIOLICTO

COCTOSTHHS X(k_l)

U yIpaBJIeHUs u

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

[lepeueHb BOMPOCOB K 3K3aMEHY MO JUCLUILINHE

1. Ontumuszanus QyHkuil. OCHOBHBIE MOHATUS U ONPEAETCHUS: 3ajada ONTUMM3AIUU 0OIIero
BUJA; LiereBas (PyHKUUS; OTpaHUYEHUS; ONTUMAIbHOE pEUICHHE 3aJaydl ONTHUMHU3ALUHU; TOYHOCTD.
JlokanbHBIN U TII00ATBHBIA SKCTPEMYM (PYHKIUH.

2. Knaccugukanus 30 no Bugy LI® u orpannuenuii.

3. Yuumopanbnble pyHKIMU. Kputepuu 11 npoBepkd YHUMOJAIbHOCTH.

4. Beinykuible MHOXeCTBa U pyHkimu. Kputepun npoBepKy BBITYKIOCTH.

5. Keagparuunsie ¢ynkmuu. Kputepunm ompenenenHoctu (teopema CumbBectpa). ['paauieHT n
Marpuna l'ecce.

6. HeoOxotumble 1 JO0CTaTOYHbBIE YCIOBHSI CYILIECTBOBAHUS AKCTPEMYMaA - CKAJISIpHBIN cirydaid. Uto
Takoe "Touka meperuda " v KaKk ee UACHTH(PUIINPOBATH?

7. HeoOxonmuMple W JOCTATOYHBIE YCIOBHUS CYIICCTBOBAHMS DKCTPEMyMa - BEKTOPHBIM CITydaid.
MuHuMHU3aLus P OTPAHUYECHUSX.

8. OnqHOMEpHas ONTUMHU3ALIMS HA IPUMEPE METO/1a PABHOMEPHOI'O TIOMCKA.

9. OmHOMEpHAs ONITHUMM3ALMS HA IPUMEPE METOJA TUXOTOMHUH.

10. OnHOMEpHAas ONTUMH3ALUS HA TPUMEPE METOA 30JI0TOTO CEYCHUS.

11. OnHoMepHas onTUMHU3aLKs Ha puMepe MeToia duboHaqyn.

12. Metonpl mOJMHOMHAIIBHOW amnmpokcumanuu. Meton Ilaysnna moucka MuHMMYyMa (DyHKIIMH
OJIHOM MEPEMEHHOM.

13. Metonbl orcka MUHUMYMa (YHKIIUH OJHOW NMEPEMEHHOHN C HCIIOJIb30BAaHUEM IMPOM3BOIHBIX
Ha npuMepe metoaa Herorona-Padcona.

14. Metonpl noucka MUHUMYMa (DYHKIIMHM OJHOW MEPEMEHHOM C HCIOJIb30BAHUEM MPOU3BOIHBIX
Ha IpUMepe MeToJla cpeaHer Touku (mouck bonbiano)

15. Mertonpl moucka MHUHHUMYMa (YHKUIMH OJHOW IMEPEMEHHON C HCIOJIb30BaHUEM KyOWYHOU
anmnpoKCUMaIuu

16. IIpsmblie MeTo bl O€3yCIOBHONW MHOTOMEPHOM onTuMu3auu. CUMILIEKC-METO/I.

17. Meton Xyka-/[xuBca.

18. I'paiveHTHBIE METOIbl MHOTOMEPHOW ONTUMHU3ALIMKI: METOJ] CONPSKEHHBIX HAIPABJICHUIA.

19. I'papueHTHBIE METOII MHOTOMEPHOM onTuMu3anuu: Mmetoa Kommu.

20. Metox Herotona. Monudunuposannsiit Meto HetoToHa.

21. Meron @neruepa-Pussa.

22. Meron Ilonnaka-Pubbepa.

23. KBa3MHBIOTOHOBCKHE METO/IBI C IEPEMEHHON METPUKOM.

24. Meton JI»Bunona-®neruepa-Ilayamnia.

25. HenuueliHoe nporpamMmupoBaHue. MeTos 3aMeHbI IEPEMEHHBIX.

26. Meron mHOxuTenen Jlarpanxka.

27. Heobxomumble U JOCTAaTOYHBIC YCIOBUS ONTUMAIBHOCTH 3ajJja4 C OTPAaHHUYEHHSIMH OOIIETo
BH/JIA.

28. Metoap! mrpadHbIX U 6apbepHbIX PyHKIUH. OCHOBHBIE BUJIBI IITPAQOB.

29. 3apmaua xBajgparuuHoro mnporpammupoBanus 