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[lomxHocTs: pekrof AKAIEMHUsI MAPKETHHIA H COUUATbHO-HH(OPMAaNMOHHbBIX TexHosornii — AMCHUT»

[Jlata noanucanus: 20.01.2024 15:43:00 (r. Kpa
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B1.B.JI

YTBEPXIAIO
IIpopexTop mo yueOHo# paboTe, TOIEHT

H.U. Cesproruna

25 nexabps 2023 r.

2.04.02

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.

Penensent(br):

0.m.H., npogeccop xapedpvl ungopmayuonnwvix cucmem u npoepammupoganuss KyolI'TY, Budoscxuil JI.A.;oupexmop AO «FOI -
CUCTEMA IIJ/TFOCy, I'nebos O.B.

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 YU4EHBIM COBETOM By3a OT 25.12.2023 npotokoun Ne 4.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxomn ot 11.12.2023 r. Ne 5

3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

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 JI1.2 J11.5J12.3 112.4

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 pelieHnit B yCIOBUAX 4 4 JI1.1 J11.4 JI1.8J12.1
HeOIpeIeIeHHOCTU. VIrpbl ¢ Ipupoaoi. 22
MHorokputepuanbHble 3aa4i NPUHATHS
pemenwii /JIex/

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

31. OueHouHBIE CPEACTBA I IPOBEACHH IPOMEKYTOUHOM U TEKyIeH aTTecTal[K 00yJIaoMUXCcsl IPUIaraTes K pabouei
Hporpamme.

32. OueHOYHBIE U METOIMYECKHE MaTePHANBl XpaHATCSA Ha Kadeape, 00ecednBaromei mpernofaBaHue JUCIUIUTNHEL, U Pa3MeIleHb
B 3JICKTPOHHOH 00pa30BaTeNLHOM cpee AKaIeMIH B COCTaBe COOTBETCTRYIomEro Kypca. URL: eios.imsit.ru

5.2. Tembl NUCbLMEHHBIX PadoT

Pemienune 3agaq METoJOM peniakcanuu

1. . BoimonHuTE Mouck MuHMMyMa (QyHKIUH.
I=x12 +x1x2 +x22 -2x1 —x2 wm3toukn = (4,3) h=0,1
2. BBIMOTHNUTS NOMCK MHHUMYMa IIE€I€BOH (DYyHKITHH.

I=(x1-1)2+2x22 wm3Ttouku = (3,3) h=0,1




3. BEIOTHNTS TOMCK MakCHMyMa IeTeBOH (DYHKIUH.
I=x12-x1x2+x22-4x1 uztouku =(1,-1) h=0,1

4. BEITOTHATE TOMCK MUHUMYMa (DYHKITHH.

[=8x12 +4x1x2 + 5x22 uz Toukm = (-4, -4) h=0,1
Pemrenue 3a1a4 METOJJOM IPaANECHTA

L. BBINOITHATD TTOMCK MakCUMyMa (YHKIHH.
[=10+2x1-x12 +4x2 —x22 wu3 TOUKHU (2,1) h=0,5

2. BBITOTHNUT TOMCK MHUHUMYMa (DYHKITHH.

I[=x3 +3x1x22 — 15x1 — 12x2 w3 TOUYKHK = (5,-1)h=0,2

3. BEITOTHNTE TIOMCK MUHUMYMa (DYHKITHH KadecTBa.
[=x12+x1x2 +x22 — 3x1 -6x2 U3 TOUYKHU =(2,4) h=0,1

4. BbINONHUTD MOUCK MUHUMYMa II€TI0BOM (DYyHKIUH.
[=x14 +x24 — 2x12 + 4x1x2 - 2x22 w3z toukn =(1,-1) h=0,2
5. BEITOTHNTE TOMCK MUHUMYMa (DYHKITHH.

[=2+2x1 +4x2 x12 -x22 wu3 TOUKH =(0,-2) h=0,1
Pemenne 3a1a4 METO0OM HAaHCKOPENIIIETo CIycka (KpyTOro BOCXOXKICHNU)
1 BEITOTHATE OMCK MakcuMyMa (YHKIIUH
n3 Toukn 0 =(-1,1) h=0.5
2 BbINONHUTD MOUCK MakCUMyMa (YHKITUH
n3 Touku 0 =(3,3) h=1
3 BeImonHNTE TOMCK MHHUMYMa (YHKITNH
u3 To9ku 0 =(6,5) h=0.2
4 BBINOIHNUTD TOMCK MHUHUMYMa LIEJIEBOH (yHKINH
n3 Touku 0=(3,2) h=0.1
5 BEITOTHNTE ONCK MakcHUMyMa (YHKIIUH
u3 Toukn 0=(4,3) h=1
6 BBINOIHATD TOMCK MHUHUMYMa (YHKIUH
n3 Touku 0=(7,2) h=0.1

Pemienue 3anau metonom ["aycca-3erinens
1. BhINOMHUTS MOMCK MUHUMYMa KpUTEpHUS
n3 Toukn 0 =(1,2) h=0.6

2. BbIONHUTS TOMCK MUHUMYMa (YHKIHH
n3 To9ku 0=(-1,-1) h=2
3 BeImonHnTh OMCK MakcuMyMa (YHKITHH

u3 Toukn 0=(4,6) h=1

P

5.3. ®oHA OLEHOYHBIX CPEICTB

O1eHOYHBIC CPECTBA TS MPOBEICHHUS MPOMEKYTOYHON M TEKYIIEH aTTeCTallni 00yJarOIIUXCsl IPUIIATAloTCs K paboueit
nporpamme. OIEHOYHBIC ¥ METOMYECKUE MATEPHAIIBI XPAHSTCS Ha Kadeape, 00ecmeunBaroieil MpenoaBaHue JaHHOW
JMCIUTUIAHBI (MOJYJIs), @ TAKXKE Pa3MeEIeHBI B DJIEKTPOHHAsI 00pa30BaTeNbHOM Cpe/ie aKaJeMUH B COCTABE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru

5.4. IlepeyeHb BH10B OLIEHOYHBIX CPEICTB

3amanus co cBoOOHO KOHCTpyHUpyeMbIM oTBeToM (CKO) mpearonaraer cocraBieHie pa3BepHYTOr0 OTBETa Ha TEOPETHUECKUH
BOIIpoC. 3aiaHne ¢ BEIOOpOM omHOTO BapuaHTta oTBeTa (OB, B 3amaHNM TaHHOTO THIA IpeUIaraeTcsi HeCKOIBKO BapHaHTOB OTBETA,
Cpear KOTOPBIX OJUH BepHBIA. 3aaHus co cBoOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeanonaraer coctaBaeHHe pa3BepHYTOrO
OTBETA, BKIIOYAOLIET0 MOJHOE PELICHHE 3a/1a4H C MOSICHEHUAMH.

OTYeTHI 10 MPAaKTHYECKUM padoTaM

Kontpombsabie paboTs

Tectsl

6. YHEBHO-METOJANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MOAYJIS)

6.1. Pexomenayemasi qutepaTypa

6.1.1. OcHOBHAasI TUTepaTypa

ABTOpBI, COCTaBUTENIU 3ariaBue W3znarenscTBO, TOI
JI1.1 [Opnos A. 1. OpraHn3anuOHHO-9)KOHOMHIYECKOE Mocksa: KnoPyc, 2020, URL:
MOJICTTUPOBAHUE: TEOPUS MIPUHSTUS PEIICHUH: https://book.ru/book/934212
VYueOHIK
JI1.2 | Tarapuuxos O. B., Jluneiinas anrebpa u JTHHEIHOE Mocksa: KnoPyc, 2020, URL:
Iepmmnes B. T, [lIsex | mporpaMMupoBaHue A7l SKOHOMHCTOB. https://book.ru/book/932561
E. B. (bakanaBpuar): YueOHUK




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

JI1.3 |babensmmes C.B. Mertoas! ontuMu3anmu: Ydae6Hoe mocodue s XKenesnoropck: PT'BOY BO Cubupckas
KypCaHTOB, CTYI€HTOB U CIIyllaTesel nokapHo-crnacatenpHas akagemus I'TIC MUC
Poccun, 2017, URL:
http://znanium.com/catalog/document?
1d=18205
JI1.4 | Tuxomupona A.H., Teopust npuHATHSA pelieHuil: YuebHoe nocodue Mocksa: OO0 "KYPC", 2017, URL:
Martpocosa E.B. http://znanium.com/catalog/document?
id=178155
JI1.5 |Hosukos A.H. Hccnenosanue onepanuii B 5KOHOMHKE: Mocksa: M31aTenbCcKo-TOProBast Koprnopauus
YueOHukK "amkoB u K", 2020, URL:
http://znanium.com/catalog/document?
1d=353539
JI1.6 |babensmues C.B., Mertonas! ontuMu3amu: Y4eOHoe mocoone Kenesnoropck: PTBOY BO Cubupckas
Marepos E.H. noxapHo-cracarensHas akagemus [TIC MUC
Poccun, 2019, URL:
http://znanium.com/catalog/document?
1d=353761
JI1.7 | AtretkoB A.B., MeToas! onTUMHU3ANMK: Y4eOHOoe mocodue Mocksa: Uznarensckuit Lentp PO, 2019,
3apyoun B.C. URL: http://znanium.com/catalog/document?
1d=354787
JI1.8 |Hosukos A.H., Teopust IpUHATUS PELICHUI U yIpaBlIeHUE Mocksa: M31aTenbcko-ToproBas Kopropanus
Cononxas T.H. pHCKaMH B ()MHAHCOBOM U HAJIOTOBOH cepax: "Mamkos u K", 2019, URL:
VYuebHoe mocobue http://znanium.com/catalog/document?
1d=358432
6.1.2. Jlono/iHMTe/IbHAS JIUTEPaTypa
ABTODBI, COCTaBUTENH 3arnaBue WznarenscTBo, roj
JI2.1 | Jlememxo b. 1O. Teopus Urp u uccienoBaHUE ONepalnii: Hoocubupck: HoBocubupckuit
YuebHoe mocobue TOCY/IapCTBEHHBIN TeXHIMUYECKNH YHUBEPCUTET
(HI'TY), 2013, URL:
http://znanium.com/catalog/document?
1d=36762
JI2.2 |CaruroB P. B, Jlunetinas anredpa. Yacts 1. Jluneiinoe Mocksa: UznatensctBo "Menemxep", 2007,
Illepmnes B.T. [IPOrpaMMHUPOBAHUE, TUHAMUYECKOE URL: http://znanium.com/catalog/document?
MPOrpaMMHUPOBaHKE U TEOPHs UTP: Y4ueOHO- 1d=295314
MeToIYecKoe ocodne: YueOHo-MeToanIecKas
JuTeparypa
J12.3 | JlutBun A.b., JIuneiinoe nporpammupoanue. TpaHncriopTHas Crasponomns: M3narensctso "Cepaucikomna”,
Menemxko C.B. 3agada:; YueOHoe nmocooue 2017, URL:
http://znanium.com/catalog/document?
1d=314653
JI2.4 | eBuenko A.C. JIuneiinoe nporpammuposanue. ITpaktukym: Mocksa: OOO "Hay4yHO-U31aTeIbCKUM LEHTP
YuebHoe mocobdue HUH®PA-M", 2018, URL:
http://znanium.com/catalog/document?
1d=338983
JI2.5 |IlanrteneeB A.B., Mertonpr ontumuzanuu. [IpakTuueckuit Kypc: Mocksa: Uznatensckas rpymmna "Jloroc", 2020,
Jlerosa T.A. YuebHoe nmocobue URL.: http://znanium.com/catalog/document?
1d=367449
6.2. DjIeKTpOHHBIE y4eOHbIe U3IAHUS H YJIEKTPOHHBbIE 00pa30BaTeIbHbIE PECYPChI
D1 | HuTepHer yHuBepcuTeT HHGOpManuoHHbiX TexHonoruidt MHTYUT. - Pexxum moctyna:
https://www.intuit.ru/studies/courses%20
92 | EcTecTBeHHO-HAYIHBIN 00pa30BaTENbHBIN OPTaNL. - Pexum goctyma: http:/www.en.edu.ru/
33
OnexTpoHHas 6ubaHoTeUHas cucTeMa Znanium. - Pexxum noctyna: http://www.znanium.com/
34 | DnextponHsle pecypesl Akagemun UMCUT. - Pexum poctymna: http:/eios.imsit.ru/
35 | DnextponHas OubmnoTeuHas cucrema iBooks. - Pesxxum moctyma: https://ibooks.ru
36 | DnexrponHas 6ubmmoreunas cucrema Book.ru. - Pexxum moctyma: https://book.ru/
6.3.1. JIunieH3MOHHOE ¥ CBOOOIHO pacIpocTPaHsieMoe MPOrpaMMHoe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOTr0
NMpPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepannnnas cucrema — Windows 10 Pro RUS Tloamucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | 7-Zip ApxuBatop 7-Zip IIporpammuoe obecrneyenue no aunensun GNU GPL




6.3.13

LibreOffice Oc¢ucnsrit maket LibreOffice ITporpammuoe obecneuenue no muien3uu GNU GPL

63.1.4

MS Visio Pro 2016 HuterpuposanHas cpenna paspaborku Microsoft Visio npodeccuonansusiii 2016 IMoamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.1.5

MS Visual Studio Community Edition Cpena pa3pabotku Microsoft Visual Studio 2022 IIporpammHoe obecriedeHue mo
munensnn GNU GPL

6.3.1.6

MS Visual Studio Pro 2010 Cpena pa3pabotku Microsoft Visual Studio Professional 2010 TToamucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021

6.3.1.7

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

6.3.1.8

Adobe Reader DC Adobe Acrobat — makeT nporpamm, IpeAHa3HAYCHHBIN TSI CO3aHUS U IPOCMOTPA JICKTPOHHBIX
myonmkarnuii 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. IlepeueHpb MpogrecCHOHATBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CHPABOYHBIX CHCTEM

6.3.2.1

Kogekc — [Ipodeccuonanbueie cipaBouHble cucteMsl  https://kodeks.ru

6.3.2.2

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

7. MTO (ob6opynoBaHue M TeXHHYECKHE CPeACTBA 00y4eHuUs1)

Ayn HaumeHoBanue o OcHauieHue

206 ITomemenune nis 7-Zip 56 mocagoYHBIX MECT, IPEIo1aBaTeIbcKoe MECTO, 10CKa,
IIPOBEIECHUS Snnexc bpaysep MYJIBTUMETUHHBIN IPOEKTOP (IIEPEHOCHOH), MePEeHOCHOH
3aHATHHA LibreOffice HOYTOYK
JICKIIHOHHOTO
THIIA,

CEMUHAPCKOTO
THIIa, KyPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
TPYIIIOBBIX U
WHIUBHIYaJIbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISI 1
IIPOMEKYTOUHOM
aTTeCTalUH.

208 JlabopaTopust Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MeCTO IperoaaBaTes,
DNeKTPOTEXHUKH, | 7-Zip 10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
AJIEKTPOHHUKH U SAunnexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCle GBE
ITomerienue s LibreOffice 9 kommbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
MIPOBEICHUS LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
3aHATUN Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
JIEKIIMOHHOTO Notepad++. 1 xomnbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
THIIA, Kaspersky Endpoint Security 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
CEMHHAPCKOTO MS Access 2016 HD-5700 Realtek PCle GBE
THUIIA, KyPCOBBIX MS Project Pro 2016 10 monuTopos Philips 274E5QSB 27~

paboT (KypCoBBIX

MS SQL Server 2019

1 monuTop Samsung SyncMaster E1720

MIPOEKTOB), MS SQL Server Management 11 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb
TPYIIOBBIX U Studio 18.8 1 npuntep HP LaserJet 1018
WHAMBUAYaIbHBIX | MS Visio Pro 2016 1 kommyTatop Heynpasisemsrid TL-SG1024D
KOHCYJIbTAITUH, MS Visual Studio Community MesxaucnuruinHapHas nabopatopnas crannus NI ELVIS 11 u
TEKYIETO Edition 1O Circuit Design Suit
KOHTPOJIS U Visual Studio Code JIabopaTopust CXeMOTEXHUKH (HEOOXOIMMO HaJIIUIHe J1ad.
MPOMEKYTOUHOMN Blender ctaniuu ELVIS) TIpakTrkyM 1o 1iudpOBBIM dIeMEHTaM
aTTeCTaluH. Gimp BEIYHCIATEIBHON 1 HH(QOPMAITMOHHO-U3MEPHTEIIHLHOM
Maxima TeXHHUKHU (HEOOXOAMMO HAIMIHE Ta00paTOPHOIl CTaHIINU
Oracle VM VirtualBox ELVIS) JlabopaTtopust npoeKTHpoBaHHEe HUPPOBBIX YCTPOHUCTB
PostgreSQL u niporpammupoBanus [TJIMC (Heobxomumo Hann4uue
IntelliJ] IDEA nabopatopnoii craniu ELVIS) Kommurekt akceccyapos NI
PyCharm Community Edition myRIO Starter Accessory Kit (onmuuonansno) Komruiekr
Eclips akceccyapoB NI myRIO Mechatronics Accessory Kit
Adobe Reader DC Kommrekt akceccyapoB NI myRIO Embedded Systems
Diptrace Accessory Kit JIabopaTopust mporpaMMHAPOBAH
Arduino Software (IDE) BCTpauBaeMbIX cucteM JIokanbHbIe BEIYUCIUTENbHBIE CETH
NetBeans IDE (HeoOxoauMo Hanmu4ue TabopatopHoit ctannuu ELVIS)
ZEAL [IpombrmuieHHBIe HHTEPHEHCH M TPOTOKOIIBI (TTPOTpaMMHAas




NI LabVIEW Full

Bepcus) Axkanemuueckas nunensus NI LabVIEW na
HEOrpaHHUYEHHOE KOJI-BO paboUYnX MeCT B Mmpeaenax Kadeapsl.
Arduino Robot.

113 [Tomemenue nns Windows 10 Pro RUS 20 mocaIouHBIX MECT, pabovee MEeCTO TPENOaBaTels
IIPOBEICHUS 7-Zip 20 xommnsrotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHATHHA SAunexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
JICKITHOHHOTO Mozilla Firefox 4600/DWL-G520 Wireles
THUIA, LibreOffice 20 monutopoB Acer V193W-19”

CEMHHAPCKOT0 LibreCAD 20 KOMILJIEKTOB KJIaBUATypa+MbIIlb
THIIA, KyPCOBBIX Inkscape 1 kommytarop Heynpasisiembid DES-1024D
pabot (kypcoBbix | Notepad++. 1 6ecripoBoHAst Touka moctyria DWL-3200AP
MPOEKTOB), 1C:Ilpennpustue 8. Kommext 3 KommuiekT obopynoBanus Arduino
TPYIIIOBBIX U Kaspersky Endpoint Security 5 yue6HbIX KommekToB SDK 1.1s
uHAMBUAYaNbHEIX | MS Access 2016 1 M®Y HP L] M1212nf MFP
KOHCYJIbTaIUH, MS Project Pro 2016 12 Unctpyment ais coopku [1K (orBepTKa ph-1, mmockoryOIst
TEKYILIEero MS SQL Server 2019 150 MM, TepMomnacTa 2rp., AHTHCTATUYECKUN OpacieT, CTSHKKH
KOHTPOJIA U MS SQL Server Management 150 mm)
MIPOMEXXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camocrosTenbHol | MS Visual Studio Community
paboThI. Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition

Eclips

Adobe Reader DC

Diptrace

Ramus Educational

Micro-Cap Evaluation

115 Komnbrorepnas Windows 10 Pro RUS 20 mocaIouHbIX MECT, pabouee MeCTO Mperno1aBaTels
naboparopus 7-Zip 20 xommbiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
JlabopaTopust SAnnexc bpaysep 945/DDR3-1333-4I'6/ SSD Flexis
nHpopmannonusix | Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
TEXHOJIOTHI B LibreOffice Wireless
npodeccronansio | LibreCAD 19 monmropoB AOC e2243Fw 21,5”

I 1eATeIbHOCTH; Inkscape 1 monuTop Acer V226HQL 21,5”

JlaGoparopus Notepad++. 20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

nadopmanmoHHEX | 1C:IIpennpustue 8. Kommexr 1 6ecipoBoHas Touka nocryna TP-Link TL-WAS0IND
TEXHOJIOTHH Kaspersky Endpoint Security

ITomerenue s MS Access 2016

MPOBEICHUS MS Project Pro 2016

3aHATHN MS SQL Server 2019

JIEKIMOHHOTO MS SQL Server Management

THIIA, Studio 18.8

CEeMHUHAPCKOTO MS Visio Pro 2016

TUTA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaTbHBIX
KOHCYJbTAIINM,
TEKYIIEro
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTaluH,
CaMOCTOSTEIbHOI
paboTsI

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack




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. SAunexc bpaysep @ 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 1 MS Visual Studio Community
MIPOMEXYTOYHOMU Edition
aTTecTaluu, Visual Studio Code
camocrosTenbHON | Blender
paboTEL. Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC

Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Kommrexe KPEJIO -
3emIeyCcTpOHCTBO U KaaacTphl
Klite Mega Codec Pack

MS Office Standart 2007

8. METOANMYECKHUE YKA3AHUSA J1JIAA OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

B cootBerctBuu ¢ TpeboBanusivu @T'OC BO no HanpaBieHHIO MOATOTOBKU peanu3alusi KOMIETEHTHOCTHOIO OAX0aa
MpeIyCMaTPUBACT UCIIOJIb30BaHHE B YUCOHOM IMPOIECCe AKTUBHBIX U HHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 337124, TPOBEICHUE OJIUII-OIPOCOB, UCCIIEIOBATENECKIE pAOOTHI) B COUETAHUN C BHEAYIUTOPHOH pabOTOM C IENbIo
(hopMupOBaHUS U Pa3BUTHUS NPO(HECCHOHATBFHBIX HABBIKOB 00YJaIOIIUXCA.

Jlexumonnble 3auaTHs AonoiHsroTes [13 u pasnmuunsiMu popmamu CPC ¢ yueOHOM 1 HaydHOH JITepaTypoii B mpornecce Takoit
paboTHI CTYIEHTHI TPUOOPETAIOT HABBIKH «TITyOOKOTO YTCHUS - aHATN3a U MHTEPIIPETAIIMH TEKCTOB IT0 METOIOJIOTHH U METOTUKE
JUCTIUTUTHHBL.
Y4eGHbIi MaTepHrall 1o TUCUUIUTHHE « BBICOKOPON3BOANTEIbHbIE BEIUNCIUTEIbHBIE CUCTEMBD). Pa3/esIeH Ha JIOTHYEeCKU
3aBepIICHHBIC YacTH (MOJYIIN ), TIOCIIE U3YyICHUS, KOTOPBIX MPEIyCMATPHUBACTCS aTTeCTalus B pOpMe MUChMEHHBIX TECTOB,
KOHTPOJBHBIX PadoT.
PaboTb! onieHnBalOTCs B 6ajiaX, CyMMa KOTOPBIX JaeT peHTHHT Kaxaoro o0ydatomierocs. B 6amiax oleHnBaloOTCs HE TOJIBKO
3HaHMS ¥ HABBIKH OOYYAIONIMXCS, HO U HX TBOPYECKUE BO3MOKHOCTH: aKTHBHOCTh, HEOPANHAPHOCTh PEIICHHUH ITOCTaBICHHBIX
npobnem. Kaxxaplit Moaynb yaeOHOW JUCIUILIMHEI BKITIOYAET 00s3aTebHbIC BUIBI padoT — siekuuny, [13, pasmuunsie Buas CPC
(BBITIOJTHEHUE TOMAIIHUX 33JJaHUH 110 PEIICHHIO 3a/1a4, IIOATOTOBKA K JIEKIUSM 1 MPAKTUICCKUM 3aHATHSIM).

dopma TeKyLLEro KOHTPOJIsI 3HaHUH — paboTa cTyIeHTa Ha IPaKTUYECKOM 3aHIATUH, onpoc. Popma MPOMEKYTOUHBIX aTTeCcTalui —
KOHTPOJIbHAs pab0Ta B ayIUTOPUH, TOMAIIHss padoTa. Ttoroas (hoopMa KOHTPOJISI 3HAHHUH O MOJYIISIM — KOHTPOJIbHAsS padoTa ¢
3a/1a4aMHy 110 MaTepHary MOJTyJIsl.

MeTtoandeckue yKa3aHUsI IO BHIMOJHEHHUIO BCEX BUAOB YUeOHOM pabOTHl pa3MelleHbl B 3JIEKTPOHHON 00pa30oBaTeNbHOM cpese
aKaJeMuH.

Metonuieckre yKa3zaHHs U MaTepUAITbI TI0 BUIaM YUeOHBIX 3aHITHH 10 TUCIIATUINHE:

Bun y4eOnbIx 3aHsATHH, paboT - OpraHusanus JeITeIbHOCTH 00yJaroIerocs

Jlexuus - Hamwmcanue kOHCIEKTa JICKLIUI: KPaTKO, CXEMAaTHYHO, MOCIICAOBATEILHO (DUKCHPOBATH OCHOBHBIC
TIOJIOXKEHUS, BBIBOJIBI, POPMYIUPOBKH, 000OIIECHHSI, OTMEUATh BaXKHBIC MBICIIH, BHIZICTSTH KIIFOUEBBIC CIIOBA, TEPMHHBL. [IpoBepka
TEPMUHOB, TIOHATHH C TOMOIIBIO SHITUKIIONEINH, CIIOBApEH, CIPAaBOYHUKOB C BBIITMCHIBAHUEM TOJIKOBAHUH B TeTpanb. O003HAYHTH
BOIPOCHL, TEPMUHBI, MaTE€pUal, KOTOPBIH BBI3BIBAET TPYIHOCTH, TIOMBITATHCSI HAUTH OTBET B PEKOMEHIyEMOH JTUTEpaType, €Ciau
CaMOCTOSTENBHO He yHagrcs pa3o0paThes B MaTepuane, Heo0X0IuMO C(hOpPMYITUPOBATh BOIIPOC U 3aaTh MIPEHOAaBATENI0 Ha
KOHCYJIbTAIlWH, HA TIPAKTHYECKOM 3aHATHH.

IIpakTuueckue 3aHATHA - KoncnektupoBanue ncToyHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIUH, TOJrOTOBKA OTBETOB K




KOHTPOJBHBIM BOIPOCAM, IPOCMOTP PEKOMEHIyeMOH JINTepaTyphl, paboTa ¢ TeKCTOM. BhITOIHeHNE TPaKTUYECKUX 33124 B
MHCTPYMEHTAIBHBIX Cpefax. Boinonanenue npoekros. Pemenne pacuéTHO-rpadMuecKuX 3a/laHui, peIIeHne 3a/1ay 10 ajaropuTMy 1
ap.

CamocrostensHas pabora - 3HAKOMCTBO C OCHOBHOH M JOMOJHUTENBHOI IUTEpaTypol, BKIIOYAs CIIPAaBOYHbIC H3/aHHUS,
3apyOexHbIe HICTOUHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHUI, TEPMUHOB, CBECHUI, TPEOYIOLIUXCS ATl 3aIIOMUHAHUS U SBIISIOIIUXCS
OCHOBOIIOJIAraloMUMHU B 3ToH TeMe. CocTaBlIeHHE aHHOTALMH K IPOYUTAHHBIM JIMTEPATYPHbIM HCTOUHUKAM H AP

9. METOAUMYECKHE YKA3ZAHUSA OBYYAIOINUMCH IO BBIITOJTHEHNIO CAMOCTOATEJIBHOU PABOTbBI

OCHOBHBIMH 33J]a4aMH CaMOCTOSATEIIBHON paOOTHI CTY/ICHTOB, SIBIISFOTCS: BO—TIEPBBIX, IPOIODKCHUE N3yYCHHS AUCIUIUTUHEI B
JIOMAIIHUX YCJIOBHSIX 110 IpOrpaMMe, IPEATI0AKEHHON IIPEnoJaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYCHTAaM HHTEPECA K TEXHUUECKON
U MaTeMaTHUYEeCKOIl TuTepaType, HHXEHEepHOMY Aely. M3yueHue u u3noxeHne HH(GOpPMaIUH, HOTyIeHHOH B pe3ylnbTaTe U3ydeHUs
Hay4YHOH JINTEPATYPHI U MPAKTUYECKUX MAaTEPUAJIOB, IPEAIOIaraeT pa3BUTHE y CTYJIEHTOB KaK BJIaJICHUS HABBIKAMH YCTHOM peuH,
TaK ¥ CIOCOOHOCTEN K YETKOMY IMCbMEHHOMY M3JI0’KEHUIO MaTepHala.

OcHOBHOM (OpMOIf KOHTPOJIS 32 CAMOCTOSTENBHOH paboTOl CTYICHTOB SBIISFOTCS MPAKTHIESCKUE 3aHITH, a TAKXKE eXXEHeIeTIbHBIC
KOHCYJbTallUU IPEnoiaBaTes.

IMpakTrdeckue 3aHsATH — HanOoJIee MOAXOISIIee MECTO sl (QOPMHUPOBAHUS YMEHUS IPUMEHSATH NOTyYCHHBIC 3HAHUS B
MIPAKTUYECKOH JEeSTENbHOCTH.

[Ipu moAroTOBKE K MPAKTUUECKUM 3aHATHAM CIEAyeT COOI0AaTh CHCTEMAaTUYHOCTD U MOCIIEA0BATEIFHOCTS B pabote. Heobxonumo
CHayaJla BHUMAaTeJIbHO O3HAKOMUTLCS C COJepKAHUEM IUIaHa PaKTUYECKUX 3aHATHIl. 3aTeM, HaiiTH B yueOHOM JuTeparype
COOTBETCTBYIOIINE PA3eIIbl M IPOIHUTATh NX. OCBaMBaTh U3ydaeMbIil MaTepHAI CIEeIyeT 1Mo JacTsaM. [locie n3ydeHus kakoi-iuoo
TEMBI WK €€ OTICTBHBIX Pa3/e]IOB HEOOXOMMO MOTyIeHHbIC 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOCIHO BECh IPOPAOOTAHHbIH
Marepuai.

[Tpu mogBeICHUU HTOTOB CAMOCTOSTENBEHOMN paboTHI TPENoAaBaTeieM OCHOBHOE BHUIMAHHUE JIOJKHO YACIATHCS pa3dopy U OICHKE
Jy4qIIux padoT, aHAIU3y HeIOCTaTKOB. [10 MpetoxKeHHIo perogaBaTelts CTYIeHT MOKET H3JI0KHUTh COJIep)KaHNe BEIITOJTHEHHOH UM
MHCBMEHHOHN pabOTHI Ha MPAKTHYECKUX 3aHATHIX




