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Teopml IPUHATHUSA pemeHm‘i U METOADLI OIITUMHU3AIINHU

pabouas mporpaMma AUCHUATUIUHBI (MOTYJIS)

3akperieHa 3a xadenpoit Kadenpa maTtemMaTHKky U BIYHCINTEIbHON TEXHUKH

VY4eOHbIi mian 09.03.01 MadopmMaTrKa U BRIYUCIUTEbHAS TEXHUKA

Kpamnpuxanus O0axanaBp

®opma o0yaeHHs 3a04yHas

OO0mast TpyI0eMKOCTh 33ET

YacoB 1o y4eOHOMY IJIaHy 108 Bunbl KOHTpOIIS Ha Kypcax:
B TOM YHCIIE: 3a4eTsl 4
ayJIUTOPHBIC 3aHATHS 14
caMoCTOsITeNbHas paboTa 85

KOHTaKTHast paboTa BO BpeMs
npoMesxyrouHoit arrectrarmu (MKP)

9YacoB Ha KOHTPOJIb 8,7

Pacnpe)le.ﬂe}me YacoB JUCHUILVIMHBI IO KypcaM

Kypce 4

— Hroro
Bun 3ansaruii vII PIT
Jlexuuu 8 8 8 8
[IpakTrueckue

KonrakrHast pabora |[0,3 0,3 |03 |0,3
Ha aTTecTanuu (B
MEPHOJ IK3. CECCHI)

Uroro ayn. 14 14 14 14
KonrakrHast pabora | 14,3 | 14,3 | 14,3 | 14,3
Cawm. pabota 85 85 85 85

Yacsl Ha KOHTPOJIb 8,7 |87 |87 |87
Hroro 108 | 108 | 108 | 108




IIporpammy coctaBui(u):

K.m.H., ooyenm, Hecmeposa H.C.;x.m.un., ooyenm, Hecmeposa H.C.

Penensent(br):

0.m.H., npogeccop xapedpvl ungopmayuonnwvix cucmem u npoepammupoganuss KyolI'TY, Budoscxuil JI.A.;oupexmop AO «FOI -
CUCTEMA IIVIFOCy, I'nebog O.B.;oupexmop AO «FOI'-CUCTEMA IIJIFOC», I'ne6og O.B.;0.m.H., npogheccop xkageopui
ungopmayuonnvix cucmem u npoepammuposanust Kyol'TY, Budosckuii JI1.A.

Paboyas mporpaMma QUCIMIUTAHEL
Teopusi NPUHATHSA PelIeHNIT H METOIbI ONTUMU3AINH

paspabotana B coorBercTBru ¢ ®T'OC BO:

®DenepanbHbIii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BhICIIEro 00pa3oBaHusl - OakanaBpHaT M0 HAIIPABIEHUIO OJATOTOBKH
09.03.01 MudopmaTrka 1 BHIYUCIUTENbHAS TeXHUKA (Tprka3 MunoopHayku Poccun ot 19.09.2017 1. Ne 929)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
09.03.01 MudopmMaTHKa U BHIYUCITUTEIbHAS TEXHUKA
YTBEPKIIEHHOTO YU4€HBIM COBETOM By3a OT 17.04.2023 npotokon Ne 9.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Tporoxon ot 05.04.2022 r. Ne 9

3aB. xaenpoit Kamyctun Cepreit AnumoBuy

CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. IEJIM OCBOEHU S JUCLIAILIMHBI (MOZY.I5T)

1.1

1.2

HGJ'H) AUCHUIUINHBI 3aKIIIOYAaCTCA B U3YYCHUN MCETOOJIOTMYCCKUX OCHOB HCCIICIOBA-HUA onepaunﬁ, MCTOOOB

ONTHMU3ALUHU U TEOPUU NIPUHATHUS PELICHUH, KOHKPETHBIX 33/1a4, METO/I0B, MOJENEH U aNrOpuTMOB IS pa3paboTKu

ABTOMAaTU3UPOBAaHHBIX PIH(])OpMaI.II/IOHHLIX CUCTEM

Bamaun: 3agaun JUCHUIIAHEI:
03HAKOMHUTh CTYJICHTOB C TEOpHEH ONTHMH3AIMU, METOJaMU TPUHATHA PEIICHHA W TNPAKTHYCCKHMMU METOJaMHu ¢
KCIIOIb30BaHMS;
JIaTh MOHATHE O MPoOJIeMax ONTHMHU3AIMU U MPHUHATUS PCHICHUHA B MIMPOKOM CMBICIIEC CIIOBA;
nokazath 3()(OEKTUBHOCTh MPUMEHEHHS TEOPHH M METOJIOB Kypca INMpPH PEIICHHM YIEeOHBIX, MPAKTHYSCKUX W HAyIHBIX

O

O
O
3a1a4;

[ |

II0Ka3aThb HCO6XO,HI/IMOCTI> YCBOCHUS 3HAaHHHI U METOAOB ONTUMU3AINU U TIPUHATUSL peHIeHPIfI;

OCBETUTH KPYT BOIPOCOB B Pa3sNUUHBIX IUCLUIIMHAX, KaCAIOUIUXCA TEOPUU U MPAKTUKH METOJOB ONTUMM3AINH;
CO31aTh YCIOBHSA IJIsl CAMOCTOSITEIBHON pabOThl CTYIEHTOB IO OCBOEHHIO KypCa;
MOATOTOBUTH CTYAEHTOB K pabOTe B peabHON NMPAKTHYECKOH MHKCHEPHOH NEATeIbHOCTH B HAPOJHOM XO3SHCTBE.

2. MECTO JUCHHUIIJIMHBI (MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: | b1.B.15.04

21

TpeboBanus K npeaBapuTeJbHOI MOATOTOBKE 00y4al0OLIerocs:

2.1.1

b51.0.04 MaremaTuuyecKuii aHaIN3

2.1.2

2.13

MartemaTH4YecKUM aHaJIu3

2.2

Jducuuniauabl (MOAYJIN) M MPAKTHKH, JJI51 KOTOPHIX 0CBOEHHUE IAHHOMH TUCHUILINHBI (MOIY/Is1) HE00OX0UMO KAK

npeaiecTByomIee:

221

BrimonHeHue 1 3aIIUTa BBITYCKHOH KBaTH()UKAIMOHHON paOoTHI

3. P OPMUPYEMBIE KOMIIETEHI WU, UHAUKATOPBI UX TOCTUKXEHUSA
U IJIaHHPYeMbIe Pe3yIbTaThl 00y4eHHs

4. CTPYKTYPA 1 COIEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kona

HaumeHoBaHue pa3aesioB U TEM /Bl/ILI

3aHATUSA 3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
10707

Jlutepatypa u 3J1. pecypcbl

Hpaxr
. TIOAT.

Pazpnen 1. NPOMEKYTOYHAA aTTeCTAllUsA

1.1

3auer /KAD/

0,3

JI1.2 J11.5J12.2
013233

Pazpnen 2. Metoabl 0AHOMEPHOI
onTuMu3zanuu MeToabl MHOTOMepHOii
ONTHMHU3AIHH

2.1

MeTtoibl IPSIMOTO MOKCKA.
OpmHOMEpHAS OTITUMH3AIUS METOJIOM
KJIACCHYECKOT0 aHajau3a. Meron
TOpa3psIIHOTO NPUOIIKEeHHS. MeToabl
HCKITIOUEHUS] HHTEPBAJIOB.

MeTton nuxortoMur. MeTo 1 30JI0TOr0
ceueHust. Mero KBapaTU4HOM
HWHTEPIIONSIAN

/JTex/

JI1.3 JI1.6 JI1.7J12.5
3133

2.2

MeTtobI IPSIMOTO MOKCKA.
OpHOMEpHAsT OTITUMH3ALIUS METOJIOM
KJaCCHYECKOro aHaiau3a. Meros
TOPa3psITHOTO TPUOIKEHHST. MeTo bl
HCKITIOUEHUS] HHTEPBAJIOB.

Meton nuxoromuu. MeTos 3010TOr0
ceueHus. Meron KBagpaTHUHON
nHTepnosnun /Cp/

23

JI1.3 JI1.6 JI1.7J12.5
01033

Pasznen 3. JInHeliHas onTUMHU3 AN M

3.1

OO011ast TOCTAHOBKA 3a1a4YH JIMHEHHOM

ontuMuzanuu. @opmynupoBKa 3a1a4yu.
T'eomerpuyeckas uarepnperaryst 3JII1.
OCHOBBI CUMILIEKC-METOIa

/JTex/

JI1.2 J11.5J12.4
012233




32 TpaHCTIOpTHas 3a7a4a. 3a1ada 4 4

J1.2 J11.5J12.3 J12.4

kommuBosikepa /TIp/ 2132233

33 .TpancnoprHas 3anava. 3amaya 4 22 JI1.2 JI1.5J12.3 J12.4
koMMuBosDKepa. Cummiekc meton /Cp/ 313233
Pasnen 4. Moaeau u moaeiMpoBaHue B
TeOPHH MPUHATHS PelIeHMI

4.1 [IpunsTHE peLIeHnH B YCIOBUSIX 4 18,8 JI1.5712.1
onpeneneHHoctu /Cp/ 23

Paznen 5. Metoasl pa3padoTku,
NPHHATHUSA U Pealu3alyy peleHui

5.1 IIpunsTHE penieHul B yCI0BUSIX 4 4
HEeonpeesIeHHOCTH. Mrpsl ¢ mpupoaoi.
MHoOrokpHuTepranbHbIe 3a1a4d IPUHATUSL
pemenwii /JIex/

JI1.1 J11.4 J11.8J12.1
92

5.2 IIpunsTHE pelieHnit B yCIOBUAX 4 2 JI1.1 J11.4 JI1.8J12.1
HeomnpeneneHHocTu. Mrpel ¢ mpupoxn /Ip/ 21

53 [IpuHsTHE peLIeHnH B yCIOBUSIX 4 21,2 JIT.1 JI11.4 JI1.8J12.1
HeomnpeneneHHocTy. Vrpsl ¢ 21
npuponoit /Cp/

5. OHEHOYHbBIE MATEPHUAJIbI

5.1. KoHTpoJbHBbIE BONMPOCHI H 3aJaHHS

IIpumepHsIil nepedyeHb BONPOCOB K 3a4ETy

L. OpHOMEpHAs ONTUMM3ALMs METOJOM KIACCHYECKOTO aHaNn3a.

2. OngHOMEpHasi ONTUMH3AIIS METOJOM PaBHOMEPHOTO TOUCKA.

3. OpHOMepHas ONTUMM3AIHS METOJOM MOPA3PSITHOTO MPUOTHKEHHS.

4. OpHOMepHas ONTUMM3ALHS METOJJOM 30JI0TOTO CEUEHHS.

5. OpHOMEpHAasT ONTUMH3AIS METOJIOM KBAaIPAaTHIHONH WHTEPIIOJSIIIH.

6. MHoromepHasi ONTUMH3ALU METOLOM MHOXHTeNeH Jlarpanxka.

7. MHoromepHasi ONTUMHU3aLUs METOAOM MHOUTesel Jlarpanka ¢ orpaHUYEHUsIMU B BUJI€ HEPABEHCTB.
8. MHoroMepHasi ONTUMH3AIUS METOAOM IITPadHBIX (YHKIMH.

9. ITonckoBBIe METOIBI MHOTOMEPHOH onTrMu3anun. OOIIie CBeICHNS.

10. .Meton rpanuenTa.

11. OO611ast TOCTAaHOBKA 3a[a4d JIMHEHHOM ONTHMH3AIIHH.

12. l'eomeTprdeckast HHTEpIPETAMS 334a4X JIMHEHHOTO IPOrPaMMHPOBaHHS.
13. OCHOBBI CHMIIIEKC METOJA.

14. Knaccudukanus 3agau TITP

15. OCHOBHBIE KJIaCChl KOHIENTYalbHbIX 3a7ad TEOPUH NPUHATHS PEIEeHUI

16. Oransl 000CHOBAHUS IPHHATHS PEIICHAH

17. OCHOBHBIC IPUHLIUIIBI CHCTEMHOTO MOIXO0/a.

18. INocTaHOBKA 3agauyl NPUHATHA ONTUMAIBHOTO PEIICHHUS.

19. IlocTtpoeHne Moaeny MPUHATHUS YIPABICHYECKUX PEIICHUM

20. TpancmoprtHast 3agada. O0mas mocTaHoBKa, meid, 3aaa4n. OCHOBHBIE THITBI, BUABI MOJENeH
21. JlnaroHanbHBIA METOJ, UJIM METOJ CEBEpO-3allaJIHOTO yria

22. Meton HauMeHbIIEH CTOUMOCTH

23. OO0mas cxeMa MeToJia BeTBEH W TpaHUI]

24. 3agaua KOMMHBOsDKepa ANTopuT™ JIMTINa pemeHus 3aJaddl KOMMHUBOSDKEpA
25. IpunsATHE peleHuit B YCIOBUSIX HEONpeIeIeHHOCTH

26. IIpunsiTHe pelieHuil B yCIOBUSIX PUCKa

27. CyILIHOCTb MOHSTUS «IIPOTHO3UPOBAHUE)

28. Metonbl TPOrHO3UPOBAHUS

29. MeTtonbl U NpUEMBI ONTy4YeHUS] HHPOpMAUH

30. To4YHOCTH U NPOBEPKa IPOTHO30B

5.2. TeMbl NUCbMEHHBIX PadoT

Pemenue 3aJ1a4 ME€TOAOM peiiakCalilun

L. . BbImonHUTE Mouck MuHMMyMa (QyHKIUH.
[=x12+x1x2 +x22 - 2x1 —x2 wm3Touku = (4,3) h=0,1
2. BEIMOTHNTS NOMCK MHHUMYyMa IIETE€BOH (DYHKITHH.
I=(x1-1)2+2x22 w3 rtoukn =(3,3) h=0,1

3. BBINOTHATE TTOMCK MakCUMyMa IIENeBOI (YHKIMH.
[=x12 -x1x2+x22-4x1 wm3Toukum = (1,-1) h=0,1

4. BBIMOTHNT TOMCK MHUHUMYMa (DYHKITHH.

I=8x12 +4x1x2 + 5x22 wu3 Touku = (-4,-4) h=0,1




Pemenue 3agau MeTo1oM TpaneHTa
BBIOTHATE TOMCK MakCUMyMa (DYHKIIUH.

1.

=10+2x1 —x12 +4x2 —x22 W3 TOYKHU

2.

I=x3 +3x1x22 — 15x1 — 12X2 u3 TOYKH

3.

I=x12+x1x2 +x22 — 3x1 -6X2 U3 TOYKHU

4.

I=x14 +x24 — 2x12 + 4x1x2 - 2Xx22 W3 TOYKHU

5.

1=2+2x1+4x2 —x12 -x22 w3 TOYKHU

2,1) h=0,5

BEITOTHNTE TONCK MHUHUMYMa (DYHKITHH.

= (5,-1)h=0,2

BeImonHUTE MOKCK MHHHUMYMa (I)yHKI.II/II/I Ka4yeCTBa.

=(2,4) h=0,1

BEIMOTHNTS TONCK MHUHUMYyMa LIENOBOI (yHKIUH.

=(1,-1) h=0,2

BEImonHUTE MOKMCK MHHHUMYMa (byHKI_[I/II/I.

=(0,-2) h=0,1

Pemrenue 3a1a4 METOJOM HAMCKOPEHILErO cIycKa (KPYTOro BOCXOXKICHHS)
BeInosHUTh TOMCK MakcUMyMa (YHKIMU

n3 Toukn o =(-1,1) h=0.5
BBINOIHNUTD TOMCK MakcUMyMa (YHKIMU
n3 Toukd 0 =(3,3) h=1
BBINONHUTD TTOMCK MHHUMYMa (YHKIMA
n3 Touku 0 =(6,5) h=0.2
BbINONHUTD MOMCK MUHUMYMa 11eJIeBOH (QyHKLINU
n3 Touku 0=(3,2) h=0.1
BBINONHATD TTOMCK MakCUMyMa (YHKIHA
u3 Toukn 0=(4,3) h=1
BBINOIHUTD TOMCK MHUHUMYMa (DYHKIMU
n3 Touku 0=(7,2) h=0.1

1

2

3

4

5

6

Pemenne 3anau merogom aycca-3eitnens

BbINONHUT TOUCK MUHAMYMa KPUTEPUS
n3 Touka o =(1,2) h=0.6
BbITONMHUTD TOMCK MUHUMYMa (YHKIHH
n3 109k 0=(-1,-1) h=2
BBITIOTHUTD TOUCK MakCUMyMa (YHKITHH
n3 Touku 0=(4,6) h=1

1.

2.

3.

P

5.3. ®oHA OLEHOYHBIX CPeICTB

O1eHOYHBIC CPECTBA IS MPOBEICHHUS TPOMEKYTOYHON M TEKYIIEH aTTecTalni 00yJaroIIuXcsl MPUIIATaloTes K padodeit
nporpammMe. OIEeHOYHBIE U METOMUECKUE MaTepHalibl XpaHATCS Ha Kadenpe, o0ecreunBaroiiell mpenoaaBanue TaHHON
JTUCHUTUTAHBI (MOAYIS), a TAKKe pa3MEIIeHBI B 2JIEKTPOHHAs 00pa3oBaTeNIbHON Cpe/ie aKkaIeMUH B COCTaBE COOTBECTBYIOILETO Kypca
URL: eios.imsit.ru

5.4. IlepeueHb BU/IOB OLIEHOYHBIX CPEACTB

3amanus co cB0OOHO KOHCTpyHUpyeMbIM oTBeToM (CKO) npearonaraer cocraBieHie pa3BepHYTOr0 OTBETa Ha TEOPETHUECKUH
BOIpOC. 3alaHue ¢ BBIOOPOM OZHOTO BapHuaHTa otBeTa (OB, B 3amaHNu JaHHOTO THIIA IPEJIaraeTcsl HECKOIbKO BAPHAHTOB OTBETA,
Cpear KOTOPBIX OJUH BEpHBIHA. 3aaHus co cBOOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamonaraer cocTaBiaeHHE pa3BepPHYTOrO
OTBETa, BKIIOYAIOIETO MOJTHOE PEIICHUE 33/1a4H C HOSICHEHUSMH.
OT4eThI 10 NPaKTHYECKUM paboTam

Kontponbsabie paboTs

TecTol

6. YHAEBHO-METOJANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIS)

6.1. PexoMeHayemas 1uTepaTypa

6.1.1. OcHoBHAasI TUTepaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3nmarenscTBO, TOX

JI1.1 | Opnos A. H. OpraHu3aluOHHO-9KOHOMUYECKOE Mocksa: KnoPyc, 2020, URL:
MOJICJIMPOBaHME: TEOPHS IPUHATHUS PEILICHHUN: https://book.ru/book/934212
YuebHuk
JI1.2 | Tarapuauxos O. B., JluneliHas anreOpa U TUHEHHOE Mocksa: KnoPyc, 2020, URL:
epmmnes B. T, [lIBex | mporpaMMupoBaHue A7l SKOHOMHCTOB. https://book.ru/book/932561
E. B. (bakanaBpuar): YueOHUK
JI1.3 | batensmes C.B. Metonpl onTUMH3aNKKU: Y4eOHOe mocooue st XKenesnoropck: PI'6OY BO Cubupckas

KypCaHTOB, CTyJCHTOB U CIIyIlaTelIeH

no>xapHo-criacarenbsHas akagemus [TIC MUC
Poccun, 2017, URL:
http://znanium.com/catalog/document?
1d=18205




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

JI1.4 |Tuxomupona A.H., Teopust npuUHATHA peleHuit: YuebHoe mocodue Mocksa: OOO "KVYPC", 2017, URL:
Martpocosa E.B. http://znanium.com/catalog/document?
id=178155
JI1.5 |Hosukos A.H. HccnenoBanue onepanuii B 5JKOHOMUKE: Mocksa: M31aTenbcko-ToproBast Kopropanus
Y4eOHuK "Mamkos u K", 2020, URL:
http://znanium.com/catalog/document?
1d=353539
JI1.6 |babensmes C.B., Mertomb! onTEMHU3anny: YaedHoe mocobue Kenesnoropck: ®T'BOY BO Cubupckas
Marepos E.H. noxxapHo-crnacarensHas akagemus I['TIC MUC
Poccun, 2019, URL:
http://znanium.com/catalog/document?
1d=353761
JI1.7 | AtretrkoB A.B., Merobl onTMH3aIK: Y4eOHOE mocobue Mocksa: Uznatensckuii Llentp PUO(], 2019,
3apy6usn B.C. URL.: http://znanium.com/catalog/document?
1d=354787
JI1.8 | HoBuxos A.N., Teopust NpUHSTHS pEIIEHUN U yIIpaBIECHUE Mocksa: U3matenbcko-ToproBasi KOpIoOpaLys
Cononkas T.W. pUCKaMH B (PMHAHCOBOI 1 HAJIOTOBOM cepax: "Mamkos u K", 2019, URL:
YuebHoe nmocobue http://znanium.com/catalog/document?
1d=358432
6.1.2. JlonoJiHUTE IbHAA JIUTEPATYPA
ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI2.1 | Jlememko b. 1O. Teopus urp u uccienoBaHUE ONepaInii: Hosocubupck: HoBocubupckuii
VYuebHoe mocobue TOCY/IapCTBEHHBIN TEXHIMYECKNH YHUBEPCUTET
(HI'TY), 2013, URL:
http://znanium.com/catalog/document?
1d=36762
JI2.2 |CaruroB P. B, Jluneiinas anredpa. Yacts 1. Jluneiinoe Mocksa: UznatensctBo "Menemxep", 2007,
[Hepmmnes B.I. pOrpaMMHPOBaHNE, THHAMIYIECKOE URL.: http://znanium.com/catalog/document?
IpOrpaMMUPOBAHHE U TEOPHUSI Urp: YueOHO- 1d=295314
METOHYEeCcKOe ocodue: YueOHO-MeToanIecKast
JuTepaTypa
JI12.3 | JlutBun I.b., JIuneitnoe nporpammupoanue. TpaHcriopTHas Crasponoins: U3narensctBo "CepBucuikona',
Mernemiko C.B. 3amayda: YueOHoe mocooue 2017, URL:
http://znanium.com/catalog/document?
1d=314653
JI2.4 | leBuenko A.C. JIuneiinoe nporpammuposanue. ITpaktukym: Mocksa: OOO "Hay4yHO-U31aTeIbCKUM HEHTP
YuebHoe mocobue NH®PA-M", 2018, URL:
http://znanium.com/catalog/document?
1d=338983
JI2.5 |IlanteneeB A.B., Metoas! ontumuzanuu. [lpaktuyueckuit Kypc: Mocksa: Uznatensckas rpymma "Jloroc", 2020,
JleroBa T.A. Y4eOHOe mocobue URL: http://znanium.com/catalog/document?
1d=367449
6.2. DyIeKTpOHHBIE yueOHbIe U3JaHUS M 3JIeKTPOHHbIE 00pa3oBaTe/IbHbIE pecypehl
D1 | HWutepHer yHuBepcuteT uHGopManoHHbIx TexHonoruid MHTYUT. - Pexxum nocrtyna:
https://www.intuit.ru/studies/courses%20
92 | EcTecTBeHHO-HAYYHBINA 00pa30BaTENbHbIN OPTANL. - Pexum noctymna: http:/www.en.edu.ru/
33
OnexTpoHHas OnbIMOTEYHas cucTeMa Znanium. - Pexxnm noctyna: http://www.znanium.com/
24 | Dnextponnusie pecypcesl Akagemun UMCUT. - Pexxum mocryma: http://eios.imsit.ru/
D5 | DnexrtponHas OubmmoTeuHas cuctemMa iBooks. - Pexxum moctyma: https://ibooks.ru
D6 | DnextponHas 6ubmmoTeyHas cucrema Book.ru. - Pexxum moctyma: https://book.ru/
6.3.1. JIunieH3MOHHOE ¥ CBOOOIHO PACIIPOCTPaHsieMOe IPOrPpaMMHoOe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMPOU3BOJACTBA
6.3.1.1 | Windows 10 Pro RUS Omnepanunnnas cucrema — Windows 10 Pro RUS Iloamucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | 7-Zip ApxuBatop 7-Zip IIporpammuoe obecnedenne no aurnensud GNU GPL
6.3.1.3 | LibreOffice Oc¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenne no munensun GNU GPL
6.3.1.4 | MS Visio Pro 2016 WurerpupoBanHas cpeia pazpadborkn Microsoft Visio mpodeccronansusiit 2016 Tloammcka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.5 | MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 TToanucka Microsoft Imagine

Premium — Order Ne143659 ot 12.07.2021




6.3.1.6

MS Visual Studio Pro 2010 Cpena pazpabotku Microsoft Visual Studio Professional 2010 IToamucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021

6.3.1.7

Windows XP Professional Onepanunnnas cucrema — Windows XP  Kopo6ounast Bepcus Windows Vista Starter u Vista
Business Russian Upgrade Academic Open - JInnen3noHHsIH ceptudukat Ne 42762122 ot 21.09.2007

6.3.1.8

Adobe Reader DC Adobe Acrobat — makeT mporpamM, peJHa3HAuYSHHBIH IS CO3MaHMS M IPOCMOTPA HIEKTPOHHBIX
myonukaruit B popmare PDF Adobe Acrobat Reader DC and Runtime Software distribution license agreement for use on
personal computers ot 31.01.2017

6.3.2. Ilepeuens npodeccHOHAIBHBIX 023 TaAHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

ARIS BPM Community https://www.ariscommunity.com

6.3.2.2

Konexc — Ipodeccnonanbhblie cripaBouHble cucTeMbl  https://kodeks.ru

7. MTO (o6opynoBaHne M TEXHHYECKHe CPeJCTBA 00y4eHMs)

Ayn HaumenoBanue I10 OcHarexnue

206 ITomerenue s 7-Zip 60 mocaJoYHBIX MECT, MPETOAaBaTEIHCKOE MECTO, TOCKA,
MPOBEICHUS Google Chrome MYITBTHMETUHHBIN TPOCKTOP (IIEPEHOCHO), IEPEHOCHON
3aHATHI LibreOffice HOYTOYK
JIEKIIMOHHOTO
THIIA,

CEeMHUHAPCKOTO
THIIA, KyPCOBBIX
paboT (KypcoBbIX
MIPOEKTOR),
IPYNOOBBIX U
WHUBH/YaTbHBIX
KOHCYJbTalUH,
TEKYIETO
KOHTPOJIS U
MIPOMEXYTOYHOM
aTTeCTaluH.

208 Jlaboparopus Windows 10 Pro RUS 19 nocamouHbIX MeCT, pabodee MECTO MPENOaaBaTeNs,
OnekTpoTexHukH, | 7-Zip 10 xommerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3JIEKTPOHUKU U Google Chrome 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCle GBE
ITomemenue s LibreOffice 1 xommerotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
MPOBEICHUS LibreCAD 667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
3aHATHHA Inkscape 10 monutopos Philips 274E5QSB 27~
JIEKIIMOHHOTO Notepad-++. 1 monuTop Samsung SyncMaster E1720
THUIA, Kaspersky Endpoint Security 11 KOMIUIEKTOB KJIaBHATypa+Mblllb
CEMHHAPCKOIo MS Access 2016 1 mpuntep HP LaserJet 1018
THTIA, KyPCOBBIX MS Project Pro 2016 1 kommytarop Heynpasisiembiii DES-1016D
pabot (kypcoBeix | MS SQL Server 2019 1 BecipoBoHas Touka nocryna Apple Air Base Station
MPOEKTOB), MS SQL Server Management MesxnucunmmnHapHas taboparopHas craniust NI ELVIS IT u
TPYIIIOBBIX U Studio 18.8 IO Circuit Design Suit JTabopaTtopust CXeMOTEXHUKU
WHIUBUAYaTbHBIX | MS Visio Pro 2016 (HeoOxoaumo Hanmuaue J1ad. ctaniuu ELVIS) IpakTrkym o
KOHCYJIbTaIUH, Blender U(POBEIM TEMEHTAM BBIYUCIUTENBFHON 1 HHPOPMaHOHHO-
TEKYILEro Gimp M3MEPUTENFHON TEXHUKH (HE0OX0ANMO HAINYHE
KOHTPOJISA U Maxima naboparopHoii craniuu ELVIS) JlaGoparopus
IIPOMEKYTOUHOM Oracle VM VirtualBox MIPOCKTUPOBAHHE NHU(PPOBHIX YCTPOHCTB M IPOTPAMMHUPOBAHHS
aTTecTaluu. Oracle Database 11g Express TUINC (reobxoqumo Hanmuue gadoparopHoit cranimu ELVIS)

Edition Kommnekt akceccyapoB NI myRIO Starter Accessory Kit
IntelliJ IDEA (omronansHO) Kommuiext akceccyapo NI myRIO
JetBrains PhpStorm Mechatronics Accessory Kit Kommiexr akceccyapos NI
JetBrains WebStorm myRIO Embedded Systems Accessory Kit Axagemmueckas
Autodesk 3ds Max 2020 munensus NI LabVIEW. Arduino Robot.

Autodesk AutoCAD 2020

Adobe Reader DC

Diptrace

Autodesk EAGLE

Arduino Software (IDE)

NetBeans IDE

ZEAL

NI LabVIEW Full

113 [Tomemenue nns Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MEeCTO TPENOoIaBaTelIs
HPOBEICHUS 7-Zip 20 xommbrotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHATHIA Google Chrome 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-




JIEKLINOHHOT O Mozilla Firefox 4600/DWL-G520 Wireles
THIIA, LibreOffice 20 mouutopoB Acer V193W-19”
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlb
TUIIA, KyPCOBBIX Inkscape 1 xommyTtaTop Heynpasnsemslit DES-1024D
pabort (xypcoBbix | Notepad++. 1 6ecnipoBozHas Touka noctyna DWL-3200AP
MIPOEKTOR), 1C:IIpennpusitue 8. Komruiekr 3 KommiekT obopynoBanust Arduino
TPYIIOBBIX U Adobe Photoshop CS3 5 yae6nsIx komrurekToB SDK 1.1s
unnuBHAyanbHeIX | Kaspersky Endpoint Security 1 M®V HP LJ M1212nf MFP
KOHCYJbTAIIH, MS Access 2016 12 Unctpyment ais coopku IIK (otBepTka ph-1, mrockoryoIst
TEKYIEro MS Project Pro 2016 150 MM, Tepmonacta 2rp., AHTHCTaTHYECKUI OpacieT, CTSKKH
KOHTPOJISI U MS SQL Server 2019 150 mm)
MIPOMEKYTOUHOM MS SQL Server Management
arrecTanyu, Studio 18.8
camocrosTenbHOH | MS Visio Pro 2016
paboTHL. MS Visual Studio Pro 2019
Anaconda3
Blender
Gimp
Maxima
Oracle VM VirtualBox
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Diptrace
Autodesk EAGLE
Ramus Educational
Micro-Cap Evaluation
115 Komnerorepnas Windows 10 Pro RUS 20 mocaiouHBIX MECT, pabouee MECTO peroaaBaTels
naboparopus 7-Zip 20 xommeiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
Google Chrome 945/DDR3-1333-41'6/ SSD Flexis
Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
LibreOffice Wireless
LibreCAD 19 mouutopoB AOC €2243Fw 21,5”
Inkscape 1 monuTOp Acer V226HQL 21,5”
Notepad++. 20 KOMIIIEKTOB KIaBUATypa+MbIIIb

1C:Ilpennpustue 8. Komriekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

1 6ecipoBonHas Touka nocryna TP-Link TL-WAS0IND




122 JlabopaTopust Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoAaBaTes
3emsieycTpoiictBa | 7-Zip 20 xommeiotepoB H310M S2P/Intel(R) Core(TM) i3-8100 CPU
1 KaJlacTPOB. Google Chrome @ 3.60GHz/DDR4-2400-161'6/TS240GMTS820S/  Radeon
INomemenue s Mozilla Firefox RX 550 Series/Realtek Gaming GbE Family Controlle
MIPOBEACHUS LibreOffice 20 monutopoB Acer G246HYL 24”
3aHATUH LibreCAD 20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
JIEKIMOHHOT O Inkscape 1 neynpasisemsiit kommyTtatop TP-LINK TL-SG1024D
THUIA, Notepad++. 1 M®VY Brother DCP-1612WR
CEMUHAPCKOTo 1C:Ilpennpustue 8. Komruiekr

THUIla, KYpCOBBIX

Kaspersky Endpoint Security

pabot (kypcoBeix | MS Access 2016
MIPOEKTOB), MS Project Pro 2016
TPYIIIOBBIX U MS SQL Server 2019
uHauBUAyansHEIX | MS SQL Server Management
KOHCYJbTalUH, Studio 18.8
TEKYIIEero MS Visio Pro 2016
KOHTPOJISI U MS Visual Studio Pro 2019
IIPOMEKYTOUHOM Anaconda3
aTTecTaluu, Blender
camocrosiTepHON | Gimp
paboTHL. Maxima
Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm

JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Achicad

Embarcadero RAD Studio XES8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Kommexe KPEIO -
3eMIIeyCcTpOHCTBO U KaJacTphbl
Klite Mega Codec Pack

MS Office Standart 2007

8. METOANMYECKHE YKA3AHUS AJI51 OBYYAIOIIUXCSI IO OCBOEHUIO JUCIUILIAHBI (MOAY.JIS)

B cootBerctBru ¢ TpeboBanusiMu @T'OC BO mo HampaBieHHIO MOATOTOBKU peann3alusi KOMIETEHTHOCTHOTO TIOAX01a
NpeyCMaTPUBACT UCIIOIB30BAHKE B yICOHOM IIpOIecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM MPOBEICHHUS 3aHATHH (pa30oop
KOHKPETHBIX 3aJ1a4, IPOBEJCHUE OJIMII-0IPOCOB, HCCIIEI0BATENBCKHE PA0OTHI) B COYETAHNH C BHEAYIUTOPHOW pabOTOH C IETIBI0
(hopMUpPOBaHUS U Pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YJaIOIIHXCA.

Jlexunonnsie 3ausaTust nononsstoTes [13 u paznuunbiMu popmamu CPC ¢ yueOHOM U HaydHO# auTepaTypoit B npoiecce Takoi
paboTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TITYOOKOTO YTCHHMS - aHAIN3a M MHTEPIIPETAllNH TEKCTOB I1I0 METOIOTIOTHH U METOTMKE
JUCTIMTUTHHBL.
Y4eOHbII MaTepral o TUCHUIUTHHE « BBICOKOIPON3BOINTENbHBIE BEIUNCIUTEIbHBIE CUCTEMBD). Pa3lesieH Ha JIOTHYEeCKU
3aBepLICHHBIC YacTH (MOAYJIH), IOCJIE H3YIEeHHs, KOTOPBIX MIPEAYCMAaTPUBACTCS aTTECTAlHs B (pOpME MTUCEMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.
PaboTs! orieHuBar0TCA B Oajnax, cyMMa KOTOPBIX JaeT peUTHHT KaXXI0ro odydaromerocs. B 6anmax oleHHBaIOTCS HE TOIBKO
3HAHUS U HAaBBIKU O0YYaIOIINXCsl, HO ¥ UX TBOPUECKUE BO3ZMOKHOCTH: aKTUBHOCTb, HEOPAMHAPHOCTh PELIEHHUH OCTaBIEHHbBIX
npodaeM. Kaxxaplit Moy yaeOHOW AUCIUILIMHBI BKITIOYAET 00s3aTebHbBIC BUIBI padoT — jiekuuu, [13, pasmuunsie Buas CPC
(BBITIONTHEHUE TOMAITHUX 33J]aHAH 110 PEIISHHIO 3a/1a4, IIOATOTOBKA K JIEKIHSM M MPAKTUISCKUM 3aHATHSIM).

dopma TeKyILEero KOHTPOJIsI 3HaHUH — paboTa CTyIeHTa Ha MPaKTUYECKOM 3aHITHH, onpoc. Popma MPOMEKYTOUHBIX aTTeCTalui —
KOHTpPOJIbHAs paboTa B ayIUTOpUH, JoMaIlHsst paboTa. iToroBas ¢popma KOHTPOIIS 3HAHMI 110 MOJY/ISIM — KOHTPOJIbHAS padoTa ¢
3aJja4aMu 110 MaTepUaIy MOIyJIs.

Mertoauueckue yka3aHHs 110 BBINIOTHEHHIO BCEX BUIOB YIEOHOH pabOThI pa3MEIeHbI B 3IEKTPOHHOI 00pa30BaTeIbHON cpere
aKaJeMHU.

Meroandeckue yka3aHns H MaTepHAIbI [0 BUIaM YIeOHBIX 3aHSITHHA MO TUCIUIIINHE:

Bun yuebubIX 3amsATHH, paboT - OpraHusanus AeITeIbHOCTH 00yJaromerocs

Jlexuust - Hanucanue xoHCHeKTa JEKLUH: KPaTKO, CXEMAaTHYHO, MOCJIEA0BATENBHO (PUKCUPOBATH OCHOBHBIE
TIOJIOXKEHHS, BBIBOAIBI, (QOPMYITMPOBKH, 0000IIEHHs, OTMEUaTh Ba)KHbIC MBICIIH, BBLICISThH KIIOUEBBIC CIIOBA, TepMUHBL. [IpoBepka
TEPMHHOB, IIOHATHH C TIOMOIIBIO SHINKIIONEANH, CIIOBAapEH, CIIPABOYHHIKOB C BHIIIMCHIBAHHEM TOJIKOBAHUH B TeTpaas. O003HAUNTD
BOIIPOCHL, TEPMUHBL, MaTEPUaJI, KOTOPBLA BbI3bIBACT TPYIHOCTH, IIONBITATHCS HAUTH OTBET B PEKOMEHIyeMOH JIUTEPATYpE, €CIH




CaMOCTOSITENBbHO He yHaéTcs pa3oOpaThbes B MaTepuane, Heo0X0IuMO c(hOpMyIUpPOBATh BOIIPOC U 33aTh MIPEHOAABATENI0 HA
KOHCYJIBTAI[MH, HA TPAKTHYECKOM 3aHSTHH.

IMpakTrdeckue 3aHATHS - KoHcnektipoBanne uCcTOUHNKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUH, ITOJrOTOBKAa OTBETOB K
KOHTPOJBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyeMOH JINTEPaTyphl, paboTa ¢ TEKCTOM. BBITOTHeHNE TPaKTHIECKUX 33134 B
WHCTPYMEHTAJIbHBIX cpeAax. Beimonnenue npoekToB. Pemenne pacuéTHO-rpaduyeckux 3alaHuid, peleHue 3a1ad o alropuTMy u
ap.

CamocrostensHas padora - 3HaKOMCTBO C OCHOBHOW U JIONIOJHUTENBHON JUTEPATypOl, BKIIIOYAs CIPAaBOYHbBIE U3JAHUSA,
3apyOexHbIe HCTOYHUKH, KOHCTIEKT OCHOBHBIX HOJIOKECHU, TEPMUHOB, CBECHUI, TPEOYIOLTUXCS AT 3aIIOMUHAHUS U SBIISIOIIUXCS
OCHOBOTIOJIAralOIUMHU B 3ToM TeMe. CocTaBlIeHHEe aHHOTAIMI K TPOYUTAHHBIM JIMTEPATYPHbIM HCTOUHUKAM H AP

9. METOAMYECKHUE YKA3ZAHUSA OBYYAIOIUMCH IO BBIITOJTHEHNIO CAMOCTOATEJIBHOU PABOTbBI

OCHOBHBIMHY 33/1a4aMH CaMOCTOSTENBEHOH pabOThI CTYICHTOB, SIBISIFOTCS: BO—TIEPBBIX, IIPOJOJDKCHNE U3YUEHHS IICIUILIHEI B
JIOMAITHAX YCIOBHUSX I10 IPOrpaMMe, IIPeAIoKeHHOH TIperoiaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYIACHTaM HHTEpeca K TeXHHIECKOI
¥ MaTeMaTHUYEeCKOIl TUTepaType, HHKEHEpHOMY Aely. M3ydeHue u n3nokeHne HHGOPMAIUH, OITyIeHHOH B pe3yNnbTaTe H3ydeHHs
Hay4HOI1 JINTepaTypsl U MPAKTHYECKUX MaTEPUAJIOB, IIPEATIONATracT Pa3BUTHE Y CTY/ICHTOB KaK BJIaJIeHHs] HAaBBIKAMH YCTHOW peuH,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY IMCbMEHHOMY M3JIOXKCHHUIO MaTepuaia.

OcHOBHOW (OpMOIt KOHTPOJIS 32 CAMOCTOSTENBHOH paboTO CTYICHTOB SBIISFOTCS MPAKTHISCKUE 3aHATHA, a TAKKE eXKeHeeTIbHbIC
KOHCYJIBTAIMHU TIPETIOJaBaTeIs.

[paxTHyeckue 3aHATH — HanOoJIee OAXOsIIee MECTO A1t (POPMHPOBAHHS YMEHUS IIPUMEHSTH MOTyYECHHBIC 3HAHUS B
MPaKTHIECKON IeSTEIIHHOCTH.

[Ipu moATOTOBKE K MPAKTHYECKUM 3aHATHAM CIEAYeT COONII0NAaTh CHCTEMAaTHYHOCTD M [TOCIIEA0BATEIFHOCTE B pabote. Heobxoxmnmo
CHayaJla BHUMATEJIbHO 03HAKOMHTBCS C COJEPKaHUEM IUIaHa NPaKTHYECKUX 3aHATHH. 3aTeM, HalTH B yueOHOIi iuteparype
COOTBETCTBYIOIIHE pa3eibl U NpounTaTh UX. OCBaUBaTh M3ydaeMblil MaTepHal ciaeayer 1o yactsiM. [locie u3ydeHus kakoi-m6o
TEMBI WK €€ OTIEIBHBIX Pa3/eJIOB HEOOXOJMMO MOTyIeHHbBIC 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOCIHO BECh IPOPAOOTAHHBIH
Matepuai.

I[Tpu oBEICHNN UTOTOB CAMOCTOSITEIILHON PabOTHI IIPEIoiaBaTeeM OCHOBHOE BHUMaHHUE JI0JDKHO YICNSAThCS pa300py U OLEHKe
Jy4IIuX padoT, aHAIHU3y HeOCTAaTKOB. [10 IpetoxKeHUIo peroiaBaTelts CTYICHT MOXKET M3JI0KHTh COJICpP)KaHNe BEIITOTHEHHOH UM
IMICBMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHIX




