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OO6mast Tpy10eMKOCTb 23ET

Pacrlpezleneﬂue YaCoB JUCUMIIJINHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)

Kypee>) Hroro

Henens 16

Bun 3ansTuii vII PII vII PII

Jlexuun 32 32 32 32

JlaGopatopHsie 16 16 16 16

Mnas xoHTaKTHAS 0,25 10,25 0,25 |0,25
pabora

Wroro ayn. 48,25 148,25 148,25 |48,25
KonTakrnas pabora 48,25 148,25 148,25 |48,25
Cam. pabora 15 15 15 15

Yacsl Ha KOHTPOJIb 8,75 18,75 8,75 8,75

Hroro 72 72 72 72




VIT 01.03.02 23 00.pls cip 2

Ilporpammy cocTaBuiI(H):
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PaGouast niporpamma JUCLIHIITHHB]
MeToabl ONTHMH3ALMH

A
pazpaborana B cooreTcTRHH ¢ PI'OC BO:

®I'OC BO - bakanaspuar no Hanpasienuio noarotosky 01.03.02 MNpuknaaHas MaremMaTika u HH(OpMaTHKa (IIpHKa3 MuHOBpHAYKH
Poccuu ot 10.01.2018 . Ne 9)

COCTaBJIeHa Ha OCHOBaHWK Y4eOHOro niaHa:
01.03.02 IpuknagHas MaTeMaTHKa H HH(QOpPMaTHKa
YTBEPKIEHHOro y4€HbIM coBeTOM By3a oT 28.04.2023 nporoxon Na [1.

PaBoyas nporpamMma on00peHa Ha 3acedaHny Kaeapol
ABTOMATHKH M HH(OPMAIIMOHHBIX TEXHOJIOHIl B YNPaBJICHHH

[poroxon ot 18.05.2023 r. Ne7
Cpox neifcteug nporpaMmelt 2023-2027 yu.r.
3aB. xaenpoit babasu [Tagen BapraHorud



BusupoBanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2024-2025 yue6HOM TOQy Ha 3aceTaHuy Kadheaps
ABTOMATHKH U MH()OPMAIMOHHBIX TEXHOJIOTHI B yNPaBJIeHUH

IIpoTokomor _ 2024 1. Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa ISt
ucnoyiHenus B 2025-2026 yueOHOM ro1y Ha 3aceqaHuy Kadeapbl
ABTOMATHKH U MHYOPMALMOHHBIX TEXHOJIOTHI B yNPaBJIeHUH

IIporokomor _ 2025r. Ne

3aB. kadenpoit

Buzuposanmue PILJI x5 ucnonnHenust B ouepeHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnoyiHenus B 2026-2027 yueOHOM roy Ha 3aceqaHnnuy Kadeapbl
ABTOMATHKH ¥ UH(GOPMANMOHHBIX TEXHOJIOTHil B yIpaBJeHHU

[Iporoxomor 2026 . Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa IS
ucronHenus B 2027-2028 yue6HOM TOay Ha 3aceTanuy Kadheaps

ABTOMATHKH U MH(POPMAIMOHHBIX TEXHOJIOTUH B yIPABJICHUH

IIporokomor _ 2027 1. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMS AUCLIMILINHBI (MOIY.JIST)

1.1|Ilenbr0 ocBOCHUS IUCLMIUIMHEI «MeTOIb! ONTUMHU3ALMNY SBISETCS IPUOOpeTeHne 0a30BbIX 3HAHUM 1 YMEHHH B
cooTBeTcTBHH ¢ DenepanabHbIM rOCyIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHIAPTOM U (OPMUPOBAHKE Y CTYIEHTOB
CIOCOOHOCTH K CO3JaHUI0O MAaTEeMaTHYECKUX MOJeNield M MPUMEHEHUIO METOI0B PEIICHNS ONTUMU3AIMOHHBIX 3a1a4
IUTAHUPOBAHUS M YIIPABIICHUS YKOHOMUYECKUMHU 00BEKTaMHU U MPOLECCaMy, IOCPEICTBOM 00eCIIeYeHHS 3TAloB
(dhopmupoBaHus KomnereHIui, npexycMorpeHHbix @T'OC, B 4acTH MpeaCcTaBICHHBIX HIKE 3HAHUN, YMEHUH U HABBIKOB.

1.2 3agaun TUCITUTIIMHBI: HonyquI/Ie TCOPECTUICCKUX 3HAHUN O MOJICISIX U METOJIax ONITUMU3AlNH, UCTIOJIb3YEMBIX IIPHU
IIOUCKE OIITUMAJIBHBIX peHIeHI/Iﬁ B TCOPCTUYCCKHUX U IPUKIIAAHBIX 3aJa4ax; YMCHHC UCII0JIb30BaTh NOJTYYCHHBIC 3HAHUS B
3a/lavax IJIaHUPOBAHUA U yIIPABJICHUA SKOHOMHUYCCKUMHU 00BbEeKTaMH.

2. MECTO JJUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJBHOM MPOT'PAMMBI

Iukn (paszern) OIT: [1.0

2.1|TpedoBaHus K NpeaBapuUTEJbHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1|O3HakOMHTEIbHAS IPAKTHKA

2.1.2|Y4eOHas npakTHKa

2.1.3|KoMInekcHBIN aHamu3

2.1.4|HayuHo-uccnenoBarenbckas pabora (MojydeHre MEPBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BATENbCKOI paboThl)

2.1.5|IIpenBaputensHas 06paboTKa H300paXKeHHI

2.1.6|CucreMHBIi aHATH3

2.1.7|9K0HOMHKA TIPOMBILIUICHHOCTH ¥ YIIPABJICHHE TIPEATIPUIATHEM

2.1.8|AnreOpa u aHANUTHYECKAS TEOMETPHS

2.1.9|VmxenepHas rpaduka

2.1.10|Maremarnueckuii aHaIn3

2.1.11|9xoHOMHYECKAS TCOPUS

2.1.12|IuckpeTHas MaTeMaTHKa

2.1.13|T1paBoBoE peryarMpoBaHUE WHKEHEPHOU CATSILHOCTH

2.2|Iucuunaunbl (MOAYJIN) U MPAKTHKH, IJIsI KOTOPHIX OCBOEHNUE TaHHOI JHCHHILIHHBI (MOIYJI51) HEOGX0IUMO KAK
npeauiecTBylolee:

2.2.1|VccrnenoBanue onepanuii

2.2.2|MamunHOE 00y4YeHHUE

2.2.3|O6paboTka 1 pacro3HaBaHHUE H300PAKEHHI B CHCTEMaX aBTOMAaTHYECKOTO OOHAPY)KEHUS U COMPOBOKICHHUS 00BEKTOB

2.2.4|YncaeHnbie METOIBI

2.2.5|Ananu3 gaHHBIX

2.2.6|IIpnMeHeHNe HCKYCCTBEHHBIX HEHPOHHBIX CeTeil B CHCTEMAax yIpaBICHHs

2.2.7|BBINONHEHHE U 3aIUTa BBITYCKHOMN KBAIH()UKAITHOHHOH pabOTHI

2.2.8|TIpenauruioMHas mpakTHKa

2.2.9|TIpoun3BoicTBEHHAS MTPAKTHUKA

2.2.10{OcHoBbI I (hpoBOit 00PAOOTKH CUTHAIOB

2.2.11|IIpoexTHpOBaHNE CHCTEM YIPaBICHUSI

2.2.12|HayuHo-uccnenoBarenbckas paboTa

3. KOMIIETEHIIMX OBYYAIOIET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHBI
MOoAayJist)

YK-2: Cnioco0eH onpeaejsTh KpYr 3a1a4 B paMKaX HOCTABJICHHOM e/ U BLIOUPATh ONTHMAJIbLHbIE CIIOCO0bI UX PellleHus,
HCXO0/s U3 IefiCTBYIOIIMX NPABOBBIX HOPM, HMEIOLIMXCS PeCypcoB U OrPaHHYeHHi

YK-2.2. BoiOupaer onTUMaabHbIH €c10co0 pemieHusi npogeccHoHaNbHBIX 32124, YYUTHIBAsI pecypchl U orpaHnyeHus B cepe
npodeccHOHAIbHOM NeATeJIbHOCTH, AefiCTBYIOIIME NPABOBbIE HOPMBbI

3HaTh

METO/IbI ITOJIyYeHHS ONTUMAJIbHBIX PELICHUH MpOo(eCCHOHANBHBIX 3a/1a4

YMmeTh

OILICHUBATh UMEIOLUECS PECYPCHl U OTPAHUYEHHS JUIs PELICHUS 3a/1a4

Baagersb

HaBBIKAMH BBIOOpPA ONTUMAJIBHOTO crloco0a pelieHus 3a4a4, Y4UThIBas ASHCTBYIOIIME IPABOBbIE HOPMBI 1 UMEIOIIUECS YCIIOBUS,
PecypcHl U OTPaHUYESHHS

OIIK-1: Cnoco0eH npuMeHATh QyHAAMeHTAJIbHbIE 3HAHUSA, MOJYYeHHbIe B 00,1aCTH MaTeMaTHYeCKUX U (WJIM) eCTeCTBEHHBIX
HAYK, U HCI0JIb30BATHh UX B NPOdecCHOHAILHOI 1eATeTbHOCTH




OIIK-1.1. Ucnoab3yeT (pyHIaMeHTAJIbHbIE 3HAHUSI, MOJy4YeHHbIe B 00JIaCTH MaTeMAaTH4YeCKUX HAYK NMPH pellleHUH HAYYHBbIX U
TeXHHYECKHX 32124 B CBOCH NPoecCHOHATBHOMN AesiTeJJbHOCTH

3nath

OCHOBHBIE ITOJIOXKEHHUSI, 3aKOHBI U METO/IbI B 00JIaCTH MaTeMaTHYECKHX HAYK

Ymern

HCIIOJIb30BaTh (DyHJaMEHTAIbHbIE 3HAHUS, ITOJIy4YEeHHBIE B 00JIaCTH MaTeMaTHYECKHX HAYK IPU PEIICHHH HAYYHbBIX U TEXHUYECKUX
3aJa4 B CBOEH Mpo(eCCHOHANBHOM JeITeIbHOCTH

Baanern

(byHIaMeHTaNbHBIMH 3HAHUSIMH, TTOJy9€HHBIMH B 00JIACTH MaTeMaTHYECKUX HAYK MPH PEIICHUN HAYYHBIX U TEXHHYECKUX 33134 B
cBOel IpodecCHOHABHOH 1eATeTbHOCTH

OIIK-1.2. Ucnogab3yeT pyHIaMeHTAJIbHbIE 3HAHUS, OJTy4YeHHbIe B 00JIACTH eCTECTBEHHBIX HAYK NPH pellleHUuN HAYYHBIX H
TeXHHYECKHX 32124 B CBOeH NPoeCcCHOHATBHOM AesITeJJbHOCTH

3unath

OCHOBHBIE ITOJIOXKEHUS, 3aKOHBI U METOJIbI B 00JIACTH €CTECTBEHHBIX HAyK

Ymern

HCIIONB30BaTh (DyHJaMEHTaJIbHbIE 3HAHUS, MTOJIy4YEHHbIE B 00JIaCTH €CTECTBEHHBIX HAYK IPU PEIICHUH HAYYHBIX U TEXHUYECKUX
3aJa4 B CBOEH Mpo(eCCHOHANIBHOM JeITeIbHOCTH

Baanern

(byHIaMeHTaNbHBIMH 3HAHWSIMH, TOJYYE€HHBIMH B 00JIACTH €CTECTBEHHBIX HayK NPH PELICHUH HAyYHBIX U TEXHHYECKHX 33134 B
cBOel IpodecCHOHAIBHOH 1eATeNIbHOCTH

B pe3yabTaTe 0cBOCHHMS AUCHUIIIMHBI (MOAYJIS) 00y4aIOIIHUIiCsH T0KEH

3.1[3uarn:

3.1.1|npuHIKITEI COCTABICHUS] ONTUMH3AIIMOHHBIX MOJICNICH MPAKTUYECKHX 3324 B paMKax CHCTEMHOTO IMOIX0/1a IPH HATHYHH
OTPaHUYEHUH U METO/Ibl UX pEIleHUs

3.2|Ymertn:

3.2.1|npuMeHsTh METOIBI ONTUMHU3ALNHI ITPY TPOSKTUPOBAHUN ABTOMATHUECKUX CHCTEM UL pelIeHus Npo(hecCHOHATIBHBIX 3a1a4
C IPUMEHEHHEM €CTECTBEHHOHAYYHbIX M OOIIENH)KEHEPHBIX 3HaHHH, a TaKKe BBIOMPATh d3PEKTHUBHBIE METO/IbI PELICHUS
ONTHMU3ANNOHHBIX 33124, TO3BOJIIOIINX OJIydaTh INI00aIbHbIE PEIICHUsI 1 HHTEPIIPETHPOBATh HX

3.3|Biuanern:

331 METOAaMU TCOPETUICCKOI'O U SKCIIEPUMEHTAIIBHOTO UCCIICAOBAHUA SKOHOMUYICCKNX U TCXHUICCKUX 00BEKTOB U IIPpOIIECCOB
1 HaBbIKaMHU PCUICHUA KpYyTa 3a/1a4d B paMKax MOCTaBJICHHOM LIEIN HCIO0JIb3ysl COBPEMCHHBIC BBIYUCIIUTEIIbHBIC CPEbL

4. CTPYKTYPA U COJIEP’KAHME JUCIUIIIMHBI (MOY.JIsT)

Kox HaumeHoBaHue paszneoB u TeM /Buj 3ansitus/| Cemectp / | Yacos | Komneren- | Jlutepartypa ®opma
| saHATHS Kvpe LHH KOHTDOJs
Pazpgen 1.
1.1 Beenenue B mucuurumny /Tema/ 4 0
1.2 /Cp/ 4 2 OIIK-1.1-3 [JI1.1J11.2 JI1.3 3auer

OIIK-1.1-y |JI1.4J12.1 JI2.2
OIIK-1.1-B J12.3J12.4
OIIK-1.2-3 | 13233 24
OIIK-1.2-Y 95
OIIK-1.2-B
VK-2.2-3
VK-2.2-Y
VK-2.2-B

1.3 /JTex/ 4 2 OIIK-1.1-3 [JI1.1J11.2 JI1.3 3auer
OIIK-1.1-y |JI1.4J12.1 JI2.2
OIIK-1.1-B J12.3J12.4

OIIK-1.2-3 | 13233 24

OIIK-1.2-Y 35
OIIK-1.2-B
VK-2.2-3
VK-2.2-Y
VK-2.2-B
1.4 /J1a6/ 4 2
1.5 Merto/b! U aNrOpUTMbI 6€3yCI0BHOM 4 0

ONTUMH3ALINH, YUCICHHBIC METO/IbI PEILICHUS
OITHMU3AI[MOHHEIX 3a1a4 /Tema/




1.6 /Cp/ OIIK-1.1-3 JI1.1J11.2 3ager
OIIK-1.1-Y |JI1.3 JI1.4J12.1
OIIK-1.1-B | JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | 3135233 54
OIIK-1.2-B 95
VK-2.2-3
VK-2.2-V
VK-2.2-B
1.7 /J1ex/ OIIK-1.1-3 JI1.1J11.2 3ager
OIIK-1.1-Y |JI1.3 JI1.4J12.1
OIIK-1.1-B | JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | 3135233 54
OIIK-1.2-B 95
VK-2.2-3
VK-2.2-V
VK-2.2-B
1.8 /J1ab/
1.9 Knaccuueckas 3a1a4a Ha YCIOBHBINH 3KCTPEMYM
/Tema/
1.10 /Cp/ OIIK-1.1-3 JI1.1J11.2 3ager
OIIK-1.1-Y |JI1.3 JI1.4J12.1
OIIK-1.1-B | JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | 01 5233 B4
OIIK-1.2-B 95
VK-2.2-3
VK-2.2-Y
VK-2.2-B
111 Tex/ OIIK-1.1-3 JI1.1J11.2 3ager
OIIK-1.1-Y |JI1.3 JI1.4J12.1
OIIK-1.1-B | JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | 51 5233 B4
OIIK-1.2-B 95
VK-2.2-3
VK-2.2-Y
VK-2.2-B
112 /J1ab/
1.13 Jluneiinoe nporpammuposanue /Tema/
1.14 /Cp/ OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-y [JI1.3 JI1.4]12.1
OIIK-1.1-B | JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | 01 5233 B4
OIIK-1.2-B 95
VK-2.2-3
VK-2.2-Y
VK-2.2-B
1.15 /JTex/ OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-y [JI1.3 JI1.4]12.1
OIIK-1.1-B | JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | 01 5233 B4
OIIK-1.2-B 95
VK-2.2-3
VK-2.2-Y
VK-2.2-B
1.16 /J1a6/
1.17 Meros! HenuHelHOro nporpamMmmupoBanus /Tema/




1.18 /Cp/ 2 OIIK-1.1-3 JIL.1J11.2 3auer
OIIK-1.1-VY [J1.3 JI1.4J12.1
OIIK-1.1-B JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | D1 32233 D4
OIIK-1.2-B 25
VK-2.2-3
VK-2.2-Y
VK-2.2-B
1.19 /Jex/ 8 OIIK-1.1-3 JIL.1J11.2 3auer
OIIK-1.1-VY [JI1.3 JI1.4J12.1
OIIK-1.1-B JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | D1 32233 D4
OIIK-1.2-B 25
VK-2.2-3
VK-2.2-Y
VK-2.2-B
1.20 /J1a6/ 2
1.21 JuckperHoe nporpamMmmupoBanue /Tema/ 0
1.22 /Cp/ 2 OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-V |JI1.3 J11.4J12.1
OIIK-1.1-B J12.2 J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | D1 3220323 54
OIIK-1.2-B 25
VK-2.2-3
VK-2.2-Y
VK-2.2-B
1.23 /J1ex/ 6 OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-V |JI1.3 J11.4J12.1
OIIK-1.1-B J12.2 J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | D1 322323 54
OIIK-1.2-B 25
VK-2.2-3
VK-2.2-V
VK-2.2-B
1.24 /J1ab/ 2
Paznen 2. [IpomexxyTouHasi aTTecTanust
2.1 IToaroToBka Kk 3a4eTy, MHAsl KOHTaKTHas padoTa. 0
/Tema/
2.2 Cnauva 3auera /HKP/ 0,25 | OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
VK-2.2-3
VK-2.2-V
VK-2.2-B
2.3 IlonroroBka k 3auery /3auér/ 8,75 OIIK-1.1-3 JI1.1 J11.2 3auer
OIIK-1.1-VY [JI1.3 JI1.4J12.1
OIIK-1.1-B JI2.2J12.3
OIIK-1.2-3 J12.4
OIIK-1.2-Y | D1 3220323 54
OIIK-1.2-B 25
VK-2.2-3
VK-2.2-V
VK-2.2-B

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCITUIIJIMHE (MOYJIIO)




O1neHOUHbIE MaTepUalbl IPUBEACHBI B IPHIIOKEHUN K paboyeil mporpaMMe AUCHUILIMHBL (CM. 10KyMeHT "OLeHO4YHbIe MaTepHaibl 1o
JIUcHUIuIiHe "MeToabpl OnTHMHU3AIH'")

6. YHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KommuectBo/
roj HazBaHue ObC
JI1.1 [|IlanTenees A. B., MeTozpl onTUMHU3aLKY : yueOHOe mocodue Mocksa: Jloroc, |978-5-98704-
JleroBa T. A. 2011, 424 c. 540-4,
http://www.ipr
bookshop.ru/9
093.html
JI1.2 |Jlememixo b. 1O. MeToabl ONTUMHU3AIIMY ;| KOHCIICKT JICKIIU# HoBocubupck: [978-5-7782-
HoBocubupcku i (1202-2,
rocymapcrBenn  |http://www.ipr
il Texunyeckuii |bookshop.ru/4
YHHUBEPCHTET, 5388.html
2009, 157 c.
JI1.3 [Yypakos E.IL., DKcTpeMallbHbIE 3a/1a41 C OTPaHUYEHUSMH : Y4el.mocobue Psazans, 1993, 5-230-14407-
®uiaros [0.A. 64c 6, 77
JI1.4 [ITanTeneeB A.B., MeToapl ONTUMH3AIKMY B IPUMEPAx U 3a/1a4ax : Yued.mocobue |M.:Boicurink., [5-06-004137-
JleroBa T.A. 2002, 544c. 91
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
Ne ABTODBI, COCTaBUTENU 3arnaBue WsnarenscrBo, | Kommuectso/
roJ Haspanue DbC
JI2.1 |Henucenko O. K. Merob! ONTUMU3ALMY U TEOPUU YIIPABICHUS : MeToAndeckue |JIumenx: 2227-8397,
yKa3aHHUsI K CAMOCTOSITEILHOM paboTe 0 JUCIUILTHHAM Jlumenkuit http://www.ipr
«METOJIbI OIITUMH3ALMNY», «MaTeMaTHYECKIE METO/IbI Teopun  |rocynapcreedn  |bookshop.ru/2
YIIPaBIICHUSD) pIii Texaudeckuit (2891.html
YHUBEPCHTET,
OBC ACB, 2013,
18 c.
JI12.2 |Crpyuenkos B. U. MeTozapl ONTUMHU3ALMHY B IPUKIIAJAHBIX 3a]1a4ax Mockaa: 978-5-91359-
COJIOH- 061-9,
ITPECC, 2016,  |http://lwww.ipr
315¢c. bookshop.ru/9
0289.html
JI2.3 |Yypakos E.IL, Mertob! U aNropUTMbl KOHEUHOMEPHOI! 6€3yCcI0BHOM Ps3anb, 1993, 5-230-14384-
®dunaros 10.A. ONTUMH3ALIMY B 33J]a4aX yrnpasieHus : Yued.mocodue 48c 3,74
J12.4 |Curan U.X., BaHoBa |BBeneHue B MpHKIAAHOE JUCKPETHOE M.:®usmarnur, [5-9221-0189-
AIL NIPOrpaMMHPOBaHHUE:MOJENU U BBIYMCIUTENBHBIE AITOPUTMBI 2002, 229c. 7,3
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHUKALMOHHOM ceTn ""UHTepHeT"
91 |Odununansueiii unTepHET MOopTai PIPTY [anmexTponHsIi pecypc]
92 |Oopazosarenbublit moptan PI'PTY [anekTpoHHSI pecypc]. - Pexxum noctymna: no napoJito.-




93 |OnexrponHas 6udauorexa PIPTY [anexTpoHHsIi pecypc]. - Pexum gocryna
: moctyn u3 kopropatuBHoii cetu PI'PTY - mo mapomro. -

D4 |DnextponHO-6mbIMoTeuHas cucrema IRPHOOKS [amexrponmstit pecypc]. - Peskum moctymna: Z0CTyIT U3 KOPIIOPATUBHOM CETH
PI'PTYVY - cBOGOAHBIH, TOCTYIT U3 CETH UHTEPHET- 10 MAPOJIIO. -

05  |OnexrpoHHO-6uOIMOTEUHAs cucTeMa «JlaHby» [31eKTpoHHBIH pecypc]. - Pexxum gocTyna: J0CTyI U3 KOPIOPaTUBHOM ceTu

PI'PTYVY - cBOOOAHBIN, TOCTYIT U3 CETH MHTEPHET- 11O MAPOJII0. -

6.3 IlepevyeHb NPOrpaMMHOro o0ecnedeHns1 H HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.1 TlepeyeHDb JUIIEH3HOHHOTO ¥ CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOTIO 00ecIieYeH sl, B TOM YHCJI€ 0Te4eCTBEHHOT0

NPOU3BO/JCTBA
HauMeHoBaHue Onucanue
OnepanuonHas cuctema Windows Kommepueckas nuueH3us
Adobe Acrobat Reader Ceo6oanoe T10
LibreOffice Csoboanoe IT1O

6.3.2 llepeyenb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

CrpaBounasi mpaBoBasi cucrema «KoncynbrantIlinroc» (moroBop o6 mHpopmanmonnon noaaepxkke Nel342/455-100 ot
28.10.2011 r.)

6.3.2.2

Cucrema Koncynsrautl Imtoc http://www.consultant.ru

6.3.2.3

Nudopmarnronno-npasosoi nopran TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

440 yueOHO-aIMUHUCTPATUBHBI KOpIyc. YdeOHas ayJuTopus IS IPOBEICHHs Y4eOHBIX 3aHATHI JEKIHOHHOTO H
CEeMHHApCKOTO THIA, JTAOOPAaTOPHBIX PadOT, MPaKTWYECKUX 3aHATHH, TPYNIOBBIX M HHAWBHAYAIbHBIX KOHCYIbTAIHH,
TEKYIIEro KOHTPOJIS U MIPOMEXyTOYHOH arrectauuu CrenuanbHas MeOenb (28 mocagouHblX MecTa), 14 KOMIIBIOTEPOB C
BO3MOXKHOCTBIO MOAKTIOUEHUs K ceTH «MHTepHeT» m obecreueHHeM [OCTyHma B SNEKTPOHHYIO HH(MOPMAIOHHO-
oOpazoBatenbHyto cpeny PIPTY, MmyiapTuMenua npoekTop, dKpaH, J0cKa.

447 y4eOHO-aIMUHUCTPATUBHBINA Kopiyc. [lomenienne i caMoCcToATeNbHON paboThl oO0ydatomuxcs 10 KOMIIBIOTEPOB C
BO3MOKHOCTBIO TOAKTIOUEHHS K ceTH «MHTepHeT» M olecredeHneM [OCTyNna B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
oOpazopatenbHyto cpeqy PIPTY, yueOHblil poOOTU3UpOBaHHBIN CTEH, BUIEOKAMEDBL, CEPBEP JaHHBIX

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIJIMHE (MOAY JIIO)

Meroaudeckoe obecrieueHre TUCHUILIMHBI TPUBEACHO B IPMIIOKEHUH K pabodelt mporpaMme TUCLHUIUIHHBI (CM. JOKYMEHT
"Meronuueckue yKazaHus AUCUUILTUHGI "MeToIbl OnTHMHU3aIuH'")




MUHHCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHU S POCCUMCKOMN ®EEPALIUA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OGPA3OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHIA
PA3AHCKUI TOCYJIAPCTBEHHBIN PAJIMOTEXHUYECKHWI YHUBEPCUTET

nM. B.®. YTKHNHA

Kadenpa «ABromaruku u nH(GOPMAITMOHHBIX TEXHOJIOTUN B YIIPABICHHUI)

OLHEHOYHBIE MATEPUAJIBI ITUCIHUIIJINHBI

Bb1.0.27 «MeToanl ONTHMU3 AU

Hanpasnenne 01.03.02
«[Ipuxnannas MareMaTika U HHHOPMATHUKA

OI10oII

«IIporpamMMupoBaHuE U aHATU3 JAHHBIX

KBanu¢ukanus BeIycKHHKA — OaKanaBp

®opmbl 00ydeHHS — OUHAS

Psa3anp 2023 1.



OreHOYHBIE MaTEPHAIIBI — 3TO COBOKYIMHOCTh Y4€OHO-METOMMYECKUX MaTepH-
aJoB (KOHTPOJIBHBIX 3aJaHui, OnUcaHui GopM U MpoLenyp), MPeTHAZHAYECHHBIX IS
OLICHKM KayecTBa OCBOEHUSI 00YYAIOIIMMHUCS JTAHHOW TUCIUIUIMHBI KaK YaCTH OCHOB-
HOM TIpodeccroHaIbHON 00pa30BaTeIbHON MPOTPAMMBI.

[leap — OIIEHUTH COOTBETCTBUE 3HAHWI, YMEHHI W YpOBHS IMPHUOOPETEHHBIX
KOMITETEHIIUNA O0y4aromuxcs 1esisiM U TpeOOBaHUSIM OCHOBHOW MpodeccruoHaIbHOM
o0pa3oBaTenbHON MPOTrpaMMBI B X0J1€ IPOBEJICHUS TEKYIIET0 KOHTPOJISI U TIPOMEXKY-
TOYHOU ATTECTALUU.

OcHoBHas 3amada — OOECIEYUTh OLIEHKY YPOBHS C(HOPMHPOBAHHOCTH OOIIe-
KYJIbTYPHBIX, 00MIEeNpodeCcCHOHANBHBIX M MPO(HEeCCHOHATBHBIX KOMITETCHIINM, MPH-
oOpeTaeMbIX 00yJarONUMCS B COOTBETCTBUU C ’TUMHU TPEOOBAHUSIMH.

KoHTposnb 3HaHmi mpoBoAUTCS B (OpME TEKYIIEro KOHTPOJIS U MPOMEXKYTOU-
HOU aTTECTALUU.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCS C LEIbIO ONPEEICHUS CTere-
HU YCBOEHHSI yueOHOr0 MarepHuayia, CBOEBPEMEHHOIO BBISIBJICHHUS U YCTPAHEHUS He-
JIOCTaTKOB B MOJTOTOBKE OOYYAIOIIMXCS M MPUHATUS HEOOXOAMMBIX MEp MO COBEp-
IIEHCTBOBAHUIO METOJMKHU MPENoJaBaHus y4eOHON AUCIMIUIMHBI (MOYJIs), OpraHu-
3aK pabOThl 00YYAIOIIKUXCS B XOA€ YYEOHBIX 3aHSATHUH U OKa3aHUS UM UHJMBHUIY-
aJIbHOM IIOMOIIIH.

K KOHTpOJII0 TEeKylIeH yCreBaeMOCTU OTHOCATCA MPOBEpKa 3HAHUM, YMEHUN U
HABBIKOB, MTPUOOPETEHHBIX OOYYAIOIIMMUCS B XOJE€ BBIMOJHEHUS WHIUBUTYATbHBIX
3aJlaHUid Ha TPAKTUUYECKHUX 3aHATUSAX W JTA0OpaTOpHBIX padorax. I[Ipw orneHuBaHum
PE3yNhTATOB OCBOCHUS MPAKTUICCKUX 3aHATUN U JTJAOOPATOPHBIX padOT MPUMEHSIETCS
IIIKajia OIEHKU «3a4TE€HO — He 3a4TeHo». KoimuecTBO J1abopaTOpHBIX M MpaKTHYe-
CKHUX pa0OT U WX TeMaTHUKa OIpeaesieHa pabodeil mporpaMMOil TUCIUTUINHEI, YTBEP-
KICHHOU 3aBEIYIOIINM Kademapoii.

Pe3ynbrar BBINOTHEHUS KaXA0TO0 MHAMBUAYAJTBLHOTO 3aJaHUS JOJKEH COOT-
BETCTBOBATh BCEM KPUTEPUSM OLEHKH B COOTBETCTBUU C KOMIETEHIUAMH, YCTAHOB-
JIEHHBIMU JIJ151 33JIaHHOTO pa3jiena AUCUUILTUHBI.

[IpoMekyTOUHBIN KOHTPOJIb MO JAMCIMIUIMHE OCYIIECTBISIETCS MPOBEACHUEM
HK3aMeHa.

®dopMa npoBeeHHs SK3aMeHa — MUChbMEHHBIN OTBET MO YTBEPKACHHBIM dK3a-
MEHAIMOHHBIM OujeTam, cpopMyJIUPOBAHHBIM C YUETOM COJIepKaHUsl y4eOHOM Juc-
UIIUHEL [locie BBIMOMHEHUS MUCHbMEHHOW paboThl 00y4aeMOro MpPOU3BOIUTCS €€
OIICHKA TPEroiaBaTeyieM H, MPU HEOOXOIUMOCTH, TIPOBOAUTCS TEOpPETHIECKas Oece-
7a ¢ 00yJaeMbIM )1 yTOUHEHHUS SK3aMEHAIIMOHHOM OIICHKH.



HacnopT OLCHOYHBIX MAaTCPHAJIOB 110 JTUCHUILIMHE

Ne Kontposmpyemsie pazaesibl (TeMbl) IMCIH- Koa xonTpoaupy- Bun, meton,
n/n ILTHHBI eMoii KomMIeTeH- dopma
(pe3yJIbTaThI MO pa3aesiam) UM (WA e€ 4acTH) OLICHOYHOI'0
MepOonpHATHS
1 2 3 4
OIIK-1.1-3
| | Pasoend OIIK-1.1-Y sauer
BBenenue B IUCHUIUIMHY OIK-1.1-B
Pazoer 2 3 OINK-1.1-3 3auer
) MeToapl ¥ aNTOPUTMBI O€3YCIIOBHOW ONTHMHU- OIMK-1.1-Y nabopaTopHas
3allid, YUCJICHHBIE METO/IbI PEIICHUS ONTHMHU- OIK-1.1-B pabora
3aIIMOHHBIX 3a7a4
Pasoen 3 OIIK-1.2-3 3a4er
3 Knaccuueckas 3agada Ha yCIIOBHBINA SKCTpe- OIIK-1.2-Y naboparopHas
MyM OIIK-1.2-B pabora
Pusoen 4 VYK-2.2-3 3a4eT
4| Museitroe IIPOrpaMMHpPOBaHUE YK-2.2-Y AaboparopHaz
VK-2.2-B pabora
OIIK-1.2-3
5 |Pasoens . OIIK-1.2-V 3auer
MeTonbl HeMUHEIHOTO TPOrPaMMUPOBAHUS OITK-12-B
OIIK-1.1-3 3a4er
6 ]I)[iliie}jlefHoe IIPOrpaMMHpPOBAHUE OIK-1.1-¥ AaboparopHaz
OIIK-1.1-B pabora
Paszoen 7 YK-2.2-3 3a4eT
7 | DaeMeHTh MHOTOKPHUTEPUAIILHON U TI00ah- YK-2.2-Y naboparopHas
HOM ONTUMU3ALUN VK-2.2-B pabora

Kpurepuu oneHuBaHuss KOMIETEHUMH (Pe3yJIbTATOB)

1). YpoBeHnb ycBoeHUs MaTepuaa, NpeaycMOTPEHHOTO MPOrpaMMOH.

2). VYMeHHE aHaIU3UPOBATH

CJIICACTBCHHBIC CBA3H.

MaTepua,

yCTaHaBJIMBATb

IPUYUHHO-

3). OTBeTbl Ha BOMPOCHI: MOJHOTA, APTYMEHTUPOBAHHOCTb, YOEKIEHHOCTD,
yMEHHUE

4). KauectBo oTBeTa (ero oO0mias KOMMO3UIUS, JJOTUYHOCTh, YOEKIECHHOCTb,
oO111ast IPyaUIIs)

5). Ucnonb3oBaHue TOMOIHUTEIBHOM JIUTEPATYPHI IPHU MOJITOTOBKE OTBETOB.

VYpoBeHb 0cBoeHUS C(HOPMUPOBAHHOCTU 3HAHWUN, YMEHUN U HAaBBIKOB MO JHUC-
[UTIJTMHE OlIEHUBAeTCs B (hopMe O0aTbHOM OTMETKH:

«OTJIMYHO» 3aCITy’)KUBAET CTYAEHT, OOHAPYKUBILUN BCECTOPOHHEE, CHCTEMa-
TUYECKOE U TIIYOOKO€ 3HAaHHE y4eOHO-MPOrpaMMHOTO MaTepuaia, yMEHUE CBOOOIHO
BBINIOJIHATD 3aJaHusl, IPEIyCMOTPEHHbIE TPOrpaMMOii, YCBOUBILIMIM OCHOBHYIO U 3Ha-
KOMBIM C JIONOJHUTENBHOMN JIUTEPATYPOU, PEKOMEHIOBAHHOM ITporpamMmont. Kak mpa-

3



BHUJIO, OLIEHKA «OTJIMYHO)» BBICTABISETCS CTYACHTaM, YCBOUBIIMM B3aUMOCBS3b OC-
HOBHBIX TOHSTUW JUCHUIUIMHBI B UX 3HAUYEHUM IJIA NpuoOpeTaeMoi mpodeccum,
IIPOSIBUBIIIUM TBOPUYECKHE CIIOCOOHOCTH B TOHUMAHHUH, U3JI0)KEHUH M UCIIOJIb30BAaHUU
y4eOHO-TPOrPaMMHOT0 MaTepuaa.

«Xopo1o» 3aciay’KHUBaeT CTYJACHT, OOHAPYKUBIIWHA TOJHOE 3HAHHUE y4eOHO-
MPOrpaMMHOT0 MaTepualia, yCIEIIHO BBIMOIHAIOIINN MPEeTyCMOTPEHHBIE B TPOTPaAM-
M€ 3aJlaHHs, YCBOMBIIMK OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAHHYIO B MPOrpaMMe.
Kak mpaBuiio, oleHKa «XOpOIIO» BBICTABISECTCS CTYJICHTaM, MOKAa3aBIIUM CHUCTEMa-
TUYECKHUI XapakTep 3HAaHUH MO JUCITUIUIMHE U CTTIOCOOHBIM K UX CaMOCTOSITETHHOMY
MOTIOTHEHUIO W OOHOBJICHUIO B XOJI¢ JaJIbHEWIel yueOHOi paboThl U mpodeccro-
HAJIBHOU JEATEIBbHOCTH.

«YI0BJIETBOPUTEIBHO» 3aCTY)KUBACT CTYIACHT, OOHAPYKHUBIINI 3HAHUS OC-
HOBHOTO Y4e€0OHO-IIPOrpaMMHOI0 MaTepHana B o0beMe, HCOOXOMMMOM ISl JadbHel-
el ydeObl U IpeAcTosIeld padoThl M0 CIEIUATBHOCTH, CHPABIISIONIUICS C BBITIOJI-
HEHHEM 3aJaHU{, TIPELYCMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIM C OCHOBHOM JIUTEpA-
TypOW, PEKOMEHJOBAaHHOM IporpaMmoin. Kak mpaBuio, OLEeHKa «yIOBIETBOPUTEIIb-
HO» BBICTaBIISIETCS CTYJICHTaM, JOMYCTUBIIMM MOTPEIIHOCTA B OTBETE HA YK3aMEHE U
MPU BBIMOJHEHUM SK3aMEHAI[MOHHBIX 3aJlaHUi, HO OO0JaJarouuM HEOoOXOAUMbIMU
3HAHUSIMHU IS UX YCTPAHEHHUS MO/ PYKOBOACTBOM MPENOIABATENS.

«HeynoB1eTBOPUTEIBbHO» BBICTABIIACTCS CTYACHTY, OOHAPYKUBIIEMY Ipo0e-
JIbI B 3HAHUSX OCHOBHOTO Y4€OHO-IIPOrpaMMHOTO MaTepuasia, JOMyCTUBIIEMY MTPUH-
[UIAATIbHBIE OMMOKKU B BBITIOJHEHUU MPEAYCMOTPEHHBIX MPOTrpaMMon 3aganuil. Kak
MIPABUIIO, OIIEHKA «HEYAOBIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
MPOJOIKUTh OOyYEHUE WM MPUCTYMUTHh K MPOodeCCUOHATBLHON NEeATeNbHOCTH TI0
OKOHYaHUU By3a 0€3 JIOMOJHUTEIbHBIX 3aHATHH TI0 COOTBETCTBYIOINIEH TUCIUTIIIMHE.

TunoBble KOHTPOJILHBIE 32JAHNS WIH HHbIe MATEPHAJIbI
Bomnpocek! k 3a4eTy 10 TMCHMILINHE

1. MaremaTnyeckasi TOCTAaHOBKA 3a/1a4d KOHEUHOMEPHOW ONTUMH3ALIAH, YIIPABIISIO-
e TEPEeMEHHbBIC, OTPAaHUYCHHUS M JIONMyCTHMOE MHOXECTBO, IieJieBast (PyHKITHSI.
['moGasibHbBIE U JIOKATbHBIE MUHUMYMBI (MAaKCUMYMBI).

2. Knaccudukanus 3a1a4 KOHeYHOMEpHOM ontuMu3aiuu. Teopema Beitepmrpacca.

3. HeoOxoaumbie 1 JOCTAaTOYHbBIE YCIOBHUS HATUYHs 0€3YCIOBHOTO SKCTpEMyMa Iie-
neBor (PyHKIIMHU, 3HAKOOIPEeICHHOCTh MaTpullbl [ecce.

4. O01mume cBeeHUS 0 YUCICHHBIX METOJaX ONTUMHU3AIIMHU: HAIIPaBJICHUE TOUCKA,
CKOPOCTb CXOJIMMOCTH, YCJIOBHS OCTaHOBA.

5. UnucneHHble METOIBI OHOMEPHOM MUHUMM3AIIAN: TIOCTAHOBKA 33141, METOJ J€-
JICHUSI OTPE3KA MOII0JIaM, METOJIbI TOJTUHOMUAITBHON UHTEPIIOSLINH.

6. Uucnenanie MCTOAbI OI[HOMepHOfI MHWHHMMH3aAIIWHU: IIOCTAHOBKA 3ada4ud, MCTOH 30-



J0TOTO ceueHus, Mmetoa PuboHauym, METO]] CPEAHEN TOUKH.

7. Metonsl MHOTOMEPHOW ONTUMM3ALMM, IOCTAHOBKA 3a1a4un. Merton Xyka —
JIKuBCa, METOABI COTIPSKEHHBIX HAITPABICHUM.

8. I'paanieHTHBIE METO/IBI, UX OCOOEHHOCTH.

9. Meton HproTOHA, KBAa3MHBIOTOHOBCKME METO/IbI ONITUMU3ALIAH.

10. Knaccuueckas 3aaya Ha yclIOBHbIN dKcTpemMyM. [locTaHOBKA 3a/1a4M, ypaBHEHUS
CBA3EH, TOUKA YCJIOBHOIO MUHMMYyMa. MeTOo NCKIIFOUEHHS IEPEMEHHBIX.

11. HeoOxomumble U 1OCTATOUHBIE YCIOBUS HAJIMUUS YCIOBHOTO SKCTPEMyMa BO
BHyTpeHHel Touke, GyHkius Jlarpanxa, MHOkuTenn Jlarpamka.

12. Cxema HaxXOXJIeHHs YCIIOBHOTO 3KCTpeMymMma MeToioM Jlarpanixka.

13. OueHka 4yBCTBUTEIBHOCTH KCTPEMAIIBHOTO 3HAYSHUS 1IEI€BOM (PYHKIIMH K 13-
MEHEHUIO ITAPAMETPOB B YPABHEHHUSX CBSI3EH.

14.. JInunelinoe nporpammupoBanue. PopMynHpoOBKa 3a1a41 JUHEHHOTO ITPOTPaMMHU-
posanus (JIIT). [Tpumepsr 3anaq JITI. dopmel npencraBinenus 3aaayuu JII1.

15. CBolicTBa 10MyCTUMOr0 MHOKECTBA U ONITUMAJIBHOTO pelieHus B 3aaaue JIIT.

16. Anrebpa  CHMIUIEKC — METO/1a, BRIYUCIUTEIBHAS MTPOIIETypa CUMILUIEKC — METO-
Jia.

17. I'padmyueckuii MeTO ] peIIeHHS 3a/1ad JMHEHHOTO MPOrPaMMHUPOBAHUS

18. Ilpsimast m gBOVICTBEHHAs 3a7a4u. TeopeMbl IBOMCTBEHHOCTH. DKOHOMHUYECKAs

WHTEPIIPETALMS JIBONCTBEHHBIX 3a/1a4.
19. Ananu3 4yBCTBUTEIBHOCTH ONTHUMAJIBHOTO PEHICHUS K MapameTpaM 3ajaqd Ju-
HEWHOTO MTPOrpaMMHPOBAHUS.

20. TpancnoprtHas 3aaada. POpMyIMpPOBKAa TPAHCHOPTHOM 3aJayd, HaXOXKICHHE
HAYaJIbHOTO OIOPHOTO IUIaHAa TPAHCHOPTHOM 3aa4M: METOJ “‘CeBEpO-3amagHoro yr-
JIa”, METOJ HauMEHBIIIEH CTOMMOCTH.

21. PacnipenenutenbHbld METO PELICHUS] TPAHCIIOPTHOM 3a7a4M, OLIEHKA ONTHMAaJlb-
HOCTH IIJJaHA, METOJ, IIOTEHIUAJIOB.

22. PacnipenenuTenbHblii METOJT PEIICHHs] TPAHCIIOPTHOM 3a/1auu, KOPPEKUHUs IIaHa
IIEPEBO30K.

23. Pemenue OTKpPBITOM TPAaHCIIOPTHOM 3a/1a4H.

24. 3anava HenuHenHoro nporpammupoBanus (HJIT). @yukuusa Jlarpanxka aiid 3a-

nayn HIIIT.
25. Heobxonumpeie ycnoBus Kyna-Takkepa B o6mieit 3agaue HIIII.

26. Ynucnennsie MeTo sl perenus 3agad HJIIT. Merox mtpadHbix GyHKIIHIA.

27. Yucnennsie metoasl penieHus 3aaad HJIII. MeTon oTcekaromux miocKOCTen.

28. JIBOMCTBEHHBIE 33/1aud HEIMHEHHOrO0 MPOrpaMMHPOBaHUsI. DKOHOMHYECKAs WH-
TeprpeTauys MHOXHUTeNen Jlarpanxka, pplHOYHOE PaBHOBECHE.

29. 3agaya KBagpaTUYHOrO IMPOrPaMMHUPOBAHUSA B SKOHOMUYECKOM aHanu3e. [locra-
HOBKa 3a1auu, ceefenne 3anaun KII k 3agaue Kyna — Takkepa, peuienue 3agaumu.



30. JluckpeTHOE MporpaMMUpPOBaHUE, MOCTAHOBKA 3aa4n. Mozenn JUCKpETHOTO

IMporpaMMHUpPOBaAHU:A: 3a/la4a O PHOK3aKC, 3a/la4ya O Ha3HAYCHUAX, 3a/la49d KOMMHUBOSI-

XKepa, 3a71a4l TEOPUU PACIIHCAHUM.

31. 3aa4a HeIO0YnCAEHHOIO JUHEHHOTO NPOrpaMMHUpOBaHus, MeTo I omopu, uaes

METOAAa OTCCUCHHUA.

32. 3aaya 0 Ha3HAYEHUSIX, BEHTEPCKUN METO PEIICHUS.

33. MeTo BETBEU U TpaHULL.

34. [ToctaHoBKa 3a7ja4l MHOTOKPUTEPUAIILHON ONTUMU3ALIUH, CTIOCOOBI PEIICHUS .

35. 3agaya popmMHUpOBaHUS ONTUMAIBHOTO HHBECTUIIMOHHOTO MOPT(Es, pUMEp.

0 3 ON LN B~ Wi —

9. UuTepnperanusi TEOPEM IBOMCTBEHHOCTH.

10. OtkpsiThie T3.
11. T3 B TexHuUKke.

12. YcnoBust Kyna - Takkepa.

13. Merons! pemenus 3agau HJIIIL.

14. Metonpl penieHus 3a1a4u KOMMUBOSIKEPA.

15. Benrepckuii METOA peLICHHS 3a/1a4¥ O HA3HAYCHUSIX.

16. ®opmupoBanue noprdens [{b ¢ 6e3puckoBbIM aKTUBOM.
17. Monynes «Ontumu3zanus» B cpene MATLAB.

JlaGopaTopHbIi NPAKTHKYM

TunoBble 3aJaHNUs NI CAMOCTOSITEJILHON PadoThI

. AHaTUTUYECKUE METO/IbI PEIICHUS 3a1a4 0€3yCIOBHOM ONMTUMU3AIUH.
. CBs13b 33/1a4M IPUHSTHUS PEIICHUN C SKCTPEMATIbHBIMU 3a1a4aMH.
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CIIMCOK
TECTOBBIX BOIIPOCOB 110 AUCHUILINHE «MeToaAbl ONTHMH3ANMI»

I. 38,,[[3‘{8, MaKCHUMHU3aIIUHU COCTOUT B ITIOMCKC TAKOI'O BCKTOpa YIIPABJIAIOIIHUX
MMEPEMCHHBIX X* N3 JO0IIYCTUMOT'O MHOKCCTBA )(, qTo

a) f(x*)> f(x) nist Bcex x € X,

6) fix*) <f(x) nnsa Bcex x € X;
B) f(x™) <f(x) nnsa Bcex x € X.

2. CumMeTpuyecKkas MaTpuila BTOPbIX YaCTHBIX MPOU3BOAHBIX 11€JIEBOM (yHK-
1IMU HA3bIBAETCS
a) marpuiieit JAxo0u;
0) matpurieit ®pobennyca;
B) IPaINEHTOM;

r) marpuuen I'ecce.

3. aga pyHKIHH OOHOU II€epEeMEHHOM HeoOX0UMbI€ YCAOBUH
AOKaABHOHU OIITHUMAaABHOCTH B 3amade 0e3 orpaHUYEeHUH OITpeaeATIOTCS
CAEQYIOIIIUMHU COOT HUAMU: )

df (%) d’ f(x*)
=0 — 2 0
a) dx : 6) dx
df (x*) d* f(x*) d’ f(x*)
* n
4. Touka X € R , VIOBJIETBOPSIOINIAS YCIOBUIO , Ha3pIBaeTCs CTa-

J(x)

IIMOHAPHOMN TOYKOM (PYHKIIUM

2 V(x*)=0. 5 V' f(x*)=0.
o Vf(x*)>0, by Vf(x*)>0, V2 f(x*)=0



5. Aaroputm, popMUpyIOIITUI TTOCIETOBATEIIBHOCTHh TOUEK M0 TTPaBUITY

MONRNEE N (sz(x(k—l)))—1Vf(x(k—l))

2 (k-1) (k-1)
rae Vif(x ), Vi (x ) . Mmatpuiia ['ecce u rpaaueHt neneBo GyHK-

IIMH COOTBETCTBEHHO, HA3bIBAETCS
a) meronom Hennepa — Muna;
0) rpaIMeHTHBIM METO/IOM;
B) KBa3UHBIOTOHOBCKUM METOJIOM;

r) metogoM HrroToHA.

6. Anroputm, (popMHUpYIOITUI TTOCIETOBATEIIEHOCTh TOUEK 110 TTPABUITY

) = 6D v (D)

(k=1)
rie Vf (x ) - TPAJIMEHT 11eJIeBOM (PYHKIIMU, Ha3bIBAETCS

a) metogoMm Hemnnepa — Muna;
0) rpaAMEHTHBIM METO/IOM;
B) METOJIOM COIPSI)KEHHBIX HalPaBICHUN;

') KBa3UHbIOTOHOBCKUM METOJIOM.

7. 3a CKOJILKO IIIaroB JOCTUTIaCTCA TOYKaA 663y0JIOBHOFO MHUHHMYMa KBaapaTHu4-
HOH q)YHKHI/II/I AT TICPCMCHHLBIX IIPH MCIIOJB30BAHHMHM MCTOAA COIPSAKCHHBIX

HaIIpaBJICHUM.

a) 10; 0) 1; B) 2; r) 3.

ax +..ta,x, <b;

8. OrpaHu4eHue B BUJI€ HEPABCHCTBA J 3amaum JIIT

MIPUBOJIUTCS K KAHOHUYECKOU (popme 1o cxeme

n n
Zaijxj +X,,=b;, f(x)= chxj +Cp 1 Xpa1> Xy 20
a) J=1 j=1 :



n n

24X+ X, =b;, f(x)=2c;x;, x,,,20
6) /=1 /=1 ;

n n
Zaijxj:bj+xn+19 f(x)= ijj+Cn+1Xn+1,Xn+120
j=1

B) /7! ' ;
n n
Zaijxj :bj T X1 f(X)Z chxj’ Xn+1 20

F) j=1 j=1

9. Ilpsimoil 3apade JIMHEWHOTO MPOTPAMMUPOBAHUS TOCTABIECHA B COOTBET-
CTBUE JBOMCTBEHHAs 3aja4da. BeiOepuTe CUTyaIuio, BOBMOXKHYIO MPU JTaHHOM YCIIO-
BUM:

a) ONTHUMAJIBHOE 3HAUCHUE IIeJICBOM (PYHKIMHM TpsIMOM 3amadu OOJbIe, YeM
ONTUMAJILHOE 3HAUCHHE 11eJIeBOM (DYHKIIMH TBOMCTBEHHOM 3a/1a4H;

0) oNTUMAaJIbHBIC TIAHBI TIPSMON U IBOMCTBEHHOM 3a/1a4 pa3IudHbI,

B) ONTUMAaJIbHbIE 3HAYCHUS 1EIeBbIX (DYHKIIUN NpsIMO U JBONCTBEHHOM 3aj1a4

JOCTUTAIOTCS B OTHOU U TOM K€ TOUKE.
10. B meTo/1i€ 3010TOr0 ceYeHus: OTPE30K JEIUTCS Ha JBE YaCTH

a) OTHOIIICHHE BCETO OTPEe3Ka K MEHBINEH €ro YacTH PaBHO OTHOIICHUIO
OOJIBIIIEH YaCTH K MEHBIIICH;

0) oTHOIIIEHUE OOJIBIIICH YaCTH OTPE3Ka K €r0 MEHbIIIEH YaCTU PaBHO 2;

B) OTHOIIIEHUE BCETrO OTPe3Ka K OOJBIIEH ero YacTH paBHO OTHOIIECHUIO
OOJIBIIIEN YaCTH K MEHBIIIEH;

I') OTHOIIIEHUE BCETO OTPe3Ka K OOJIbIIEH €ro YacTH paBHO 2;.

11. HemycToe orpaHHueHHOE JOMYCTHMOE MHOKECTBO X 3aaHO CHCTEMOI
HECTPOIUX JIMHEMHBIX HepaBeHCTB. DyHkiusa f Boimykina ua R”. Bribepure cutya-
II1I0, BO3MOXHYIO TIPU IaHHOM YCJIOBHUHU.

a) DyHkuus [ HeorpaHWdeHa CHH3Y Ha X ;

6) GyHKIHS fIOCTHTaeT CBOEro abCOMOTHOr0O MUHIMYMa BHYTPH X ;

B) 3aJadya MUHHMMH3allun fHa X HC MMCCT PCHICHU S,

F) TOYKOH MUHHUMYMaA ABJEICTCS I'PaHUYHASA TOUKAa MHOKCCTBA X .

12. OnTuManpHOE pelleHHe MPAMON 3aJa4ul JIMHEHMHOro MpOrpaMMHUpPOBAHUS

9



x* = (0%, %,03%, x4 %) i eif
paBHO . B pesynbprare pelnieHus COOTBETCTBYIOLIECH €

JIBOMCTBEHHOM 3aJa4uM 0Ka3aJloCh, YTO IIEPBOC U BTOPOC OIrpaHUUCHUIA ATOM 3aJa4u

SIBIIAIIOTCS. aKTUBHBIMH, 4 TPEThC M UCTBCPTOC — HCAKTUBHBIMU. Kakue INEPEMCHHEIC
HpHMOﬁ 3a1a9U1 OTIIMYHBI OT HYJIA

%k %k 5k %k %k t 3 5k
a) xl ,x2 ,X3 ,)C4 : 6) )Cl ,X2 ,x3 :
% %

X X
B) 73 074

* %k
r) X1 %2

13. ®upma BbIIyCKaeT OAMH TUII MPOAYKLMH, UCIOJb3Ysl 3alachl YETBIPEX pe-

b, b,, by, b, y y y
CypCcOB . OnTuMabHOE pelieHne JTBOWCTBCHHOW 3a1a4y JTHHEHHOTO
¥—03 v-¥=0 v.*=01 v, ¥=
IPOTPaMMHUPOBAHHUS PABHO =03 3,%=0; y;¥=0L y, O. Kakue pe-
CYPCBI ISl TAaHHOM (DPUPMBI CUMTAIOTCS ACPUITATHBIMU?
a) b29 b4, 6) bl’ b3,
14. C moMOIIBIO KAaKHMX MHOXKMTENEH ~ ¢ OrpaHMYeHus — HEPAaBEHCTBA BHIA

9;(x)<0 1 -
BBOZATCSL B (pyHKIMIO Jlarpamka B 3a/1a4ue MareMaTHdecKoro IporpamMmMu

POBaHHA HA MUHHUMYM.

a) MOJOXKUTENbHBIX; 0) OTpULIATETbHBIX

B) JTIOOBIX; ') HEOTPUIIATEIIbHBIX.

15. Kakyto onTHMH3allMOHHYIO 33]1a4y ONMCHIBAET CICAYIOLIAs MOAEIb
C=WL+RK—min,

F(K,L)=Y,,
K,L>0,

F(K,L) — nenuneiinas QyHKIus.

a) JINHEIHOE TPOTrpaMMUPOBAHHUE;

0) KiTaccuueckas 3ajada Ha yCIOBHBIN DKCTPEMYM;

B) HEJIMHEMHOE MPOrPAMMHUPOBAHUE;

I') IUCKPETHOE POrpaMMHUPOBAHUE.
16. OnTuManabHOE pelIeHre 3a/1aui JTUHEHHOTO MPOTPaMMUPOBAHUS PABHO
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F(x,xy)=x +2-x, > max,
X=Xy 21,

x; <3,

x 20, x, 20.

a) (x; x,)=(0 O); 6) (o x,) = (3 4);
B) (o x,) = (4 4); r) (x; x,)=(0 1).

F(x,xy)=x+2-x, > max
17. HauansHoe I[OI;ICYC;FI/IMOS §a13HCHoe pELICHUE 3a1a4n JIMHENHOTO
IPOTPaMMHPOBAHUS PABHO 2= "
X| — Xy 23,

X <3,
x20,x, 20.

2) (x; X, X3 X4 x5)=(0 0 -1 3 3);
) (x; X, X3 X, x5)=(0 01 2 3);
) (x; Xy X3 x4, x5)=(1 00 2 3);
r (1 x5 x3 X4 x5)=(010 2 3)

18. Cranmonapnast Touka ¢pyHkiuu Jlarpamka 3anadu
f(x1, x2)= x1°+x2° > min
x1tx=1
paBHa
(5% DF=(=05051D). 4 (qx)*=(05 05 1),
B) (x, x, H)*=(-0,5 -0,5 1); r) (x; x, H*=( 0,5 1);

19. ®upma ocyiiecTBIsIET BBITYCK NPOAYKIIUA OJTHOTO BUJA U3 JIBYX PECYPCOB
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K, L M0 TEXHOJOTHUH Y=F(K ’L). [leHa eauMHMIBI TPOAYKIIUH - p , LIEHBI pe-
cypco K> WL Monens dpupmbl, MakcuMusupyIoLeil IpHObLTb, HMeeT BUA .
Pr(K, L) = pF(K, L) wg K —w, L —> max
a) K, L>0 :

) Pr(K, L)= pF(K, L)—WKK—WLL—)maX;

Pr(K, L) = pF(K, L) — max
B) K,L>0 .

b

Pr(K, L) = pF(K,L)—wgK —w,L — min
r) K,L20

20. B 3agaye KkBagpaTHyHOTO MPOTPaMMHUPOBAHUS

a) 1enesast QyHKIMS U OTPAaHUYCHHUS SIBIISIOTCS KBaIPATHUYHBIMU (DYyHKITUSMU;

0) meneBas QyHKIUS - TUHEHHAS, & OTPAHUUYCHUS SBISIFOTCS] KBAAPATHUYHBIMU
GyHKIUSMU,

B) IejeBas PyHKIHS - KBaapaTHIHas, a OTPAaHUYCHUS SBIISIOTCS JIMHEHHBIMH
(bYHKIUAMY,

r) nenesast (YHKIHS - KBaJApaTHUHasA, & OTPAHUYCHUS SBISIOTCS HEJIMHEHHBIMU

GyHKLIUAMU.
21. B 3agaye JIMHEWMHOTrO IPOrpaMMUPOBAHKS ONITUMAJIBHOE PEIICHUE SBIISACTCS
a) KpailHEe#l TOUYKOH J0IyCTUMOr0 MHOXKECTBA PELLICHU;
0) BEpLIMHON CUMILIEKCA;
B) IOIyCTUMBIM Oa3UCHBIM DPELIEHUEM CHCTEMBI (YHKIIMOHAIbHBIX OTPAHU-
YCHUM;

r) 0a3UCHBIM PEIICHHEM CHUCTEMbl (PYHKIIMOHAJIBHBIX OTPAHUYEHUN.

22. CKOJIBKO TOYEK BKIIFOUAET JIOIMYCTUMOE MHOKECTBO 3a[aUH:
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f(x,,x,)=2x, +3x, = max,
5x,+7x, <35,

4x, +9x, <36,

X;,%, 20,

X, X, —yeJnvle.

a) 50; 0) 23; B) 14;

r) 35.
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