[loKyMEHT NOANMCR4E NDOCTON NEKT

NHdopmaums o Bn%%%}fﬁgyuap J%
®WO: ArabeksH Panca JleBoHoBHa
[lomkHocTs: pekTof AKAIEMHSI MAPKETHHIa H COLMATBHO-HH(POPMAUHOHHBIX TEXHOIOTHil — HMCHUT»
[ata nognucanus: 20.01.2024 15:43:00
YHUKanbHbI MPOrpaMMHbIA KIKOY:

4237¢7cch9b9e111bbaf1f4fcdad201d015c4dbaal2 (HIAHAOY, B Aranemus HMCHUT)

OHH
CTBE

0
HHO

110,

MACbI
¢'akkpennTOBaHHOE HEKOMMEPYECKOEe YACTHOE 0GPA30BATEILHOE
yUpesk/ieHne BBICIIEro o0pa3oBaHus

(r. Kpacnonap)

YTBEPXIAIO
IIpopexTop mo yueOHo# paboTe, TOIEHT

H.U. Cesproruna

25 nexabps 2023 r.

b1.0.08

JIuHeHas ajiredpa u PyHKUMSA HECKOJIbKUX

nmepeMeHHbIX

pabouas mporpaMma JAUCHUTUIUHBI (MOTYJIS)

3akperieHa 3a kadenpoit

YueOHbBIN mIaH

Kag

¢APpa MAaTEMAaTUKH U BBIYHCINTEILHOH TEXHHKH

09.03.01 MadopmaTrka 1 BEIYUCTUTEIbHAS TEXHUKA

Kpamnpuxanus O0axanaBp
dopma o0ydeHus 3a04Hast
OO0mast TpyI0eMKOCTh 43ET
YacoB o y4eOHOMY IJIaHy 144 Bunbl KOHTpOIIs Ha Kypcax:
B TOM YHCJIE: 9K3aMeHbI |
ayJUTOPHBIC 3aHATHS 14
camocTosTeNnpHas pabora 121
KOHTaKTHas paboTa BO BpeMs
npomexxyrouHoi arrecranuu (MKP) 0
4acoB Ha KOHTPOJIb 8,7
Pacnpeneiienne 4acoB JUCHUILIMHBI 10 Kypcam
Kype ! Hroro
Bun zansruit VI PIl
Jlexuuu 8 8 8 8
[IpakTuueckue 6 6 6
KonrakrHast pabora |0,3 0,3 |03 |0,3
Ha aTTecTanuu (B
MIEPUOJT 3K3. CECCHI)
Uroro ayn. 14 14 14 14
KonrakrHast pabora | 14,3 | 14,3 | 14,3 | 14,3
Cawm. pabota 121 | 121 | 121 [121
Yacel Ha KOHTPOJIb 8,7 |87 |87 [8,7
Uroro 144 (144 | 144 [ 144




IIporpammy coctaBui(u):

x.m.H., Joyenm, llenenv Dnona Bauecnasua;llpenooasamens, I puyvix Examepuna Anamonvesna

Penensent(br):

0.m.u., Ilpogheccop xagheopuvl evicuieti mamemamuxu KyoI'AY, [Temynuna U.A.;Jupexmop AO "FOI-CUHCTEMA ITJIFOC", [e606
O.B.

Paboyas mporpaMma QUCIMIUTAHEL
JluneiiHas ajredopa u pyHKIUSI HECKOJIbKHUX MePeMeHHbIX

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. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Llenpro OCBOGHUS AUCUUIUHHEI «JInHelHast anreOpa u pyHKIIMH HECKOIBKHUX MEPEMEHHBIX) SIBIISICTCSI OCBOCHHE
MaTeMaTHYeCKOro anmapara pas/iena JMHeHHON anredphl ¢ 271eMeHTaMU aHAITUTHUECKOI TeOMeTpHH, a TakxKe
3JIEMEHTAPHBIX METOJJOB ONTUMM3AL[H SKOHOMUYECKHUX MPOLIECCOB.

3a;[atm: - INPUBUTUEC CTYACHTY onpeaeneHHoﬁ MaTeMaTUYeCKON T'paMOTHOCTH, JIOCTaTOYHOU JIJIi CaMOCTOATEJIbHOM pa6OTLI C
9KOHOMHKO-MaTEMATHICCKON nI/ITepaTypoﬁ;

- pa3BUTUC a6CTpaKTHOFO 1 JIOTHYCCKOI'0 MBIIIJICHUA,

- IIOJTY4€HUEC HABBIKOB COCTABJICHUA MATEMATUYCCKUX MoOJIeJIe SKOHOMHUYECKUX 3a7a4 ¥ aHajn3a MOJIYYCHHBIX JaHHBIX;

- OCBOCHHEC NPHUEMOB UCCICAOBAHUA MAaTEMAaTHYCCKU (bOpMaJTI/ISOBaHHBIX 3aJga4,

- OBJIQICHUC KIIACCUYCCKUMU METOMAMU PECIICHUSA OCHOBHBIX MATEMATUYCCKUX 3aJ1a4.

2. MECTO JUCHHAIIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Huka (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeIBaAPUTEIbHOI NOATOTOBKE 00y4AIOLIErocs:

2.1.1 | HIkonbHBII Kypc MaTeMaTHKH

2.2 | fucuunivHbl (MOAY/I4) U MPAKTUKH, JIs1 KOTOPBIX OCBOECHHME JaAHHON JUCUMIIJIMHBI (MOAYJ1s) He00X0IMMO KaK
npeauniecTBywIee:

2.2.1 [ CratucTiueckre METOABI HCCIEAOBAHMUS aBTOMATH3UPOBAHHBIX CHCTEM 00paboTKH MH(GOPMAINH U YIIPABICHUSL

2.2.2 | Teopust BepOATHOCTEH U MaTeMaTHYECKask CTATUCTHKA

2.2.3 | YueOHas npakTuKa: DKCIUTyaTaI[HOHHAS IPAaKTHKa

2.2.4 | DnekTpoHHKa

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHAUKATOPBI UX TOCTUKEHUSA
U IUIAaHHpPYeMble Pe3yIbTaThl 00y4eHHs

4. CTPYKTYPA 1 COIEPKAHUE JUCOUAILINHBI (MOIYJIST)

Koxn HanmeHoBaHue pa3/ie/ioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JlutepaTypa u 3a. pecypebl | IIpakr
3aHATHA 3aHATHA/ / Kype HU . MoAar.

Pazgen 1. KoMiiekcHbIE YHCIA H

MHOTOWIEHBI
1.1 Kommnekcusle uncna. Kopau 1 12 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
MHorouneHa /Cp/ J2.2J12.3 J12.4 J12.5

013233343536 37 38 29

Pa3nen 2. DineMeHTHI MATPHYHOTO

aHaIn3a
2.1 CoOcTBeHHBIC 3HAYCHUS H COOCTBEHHBIE 1 16 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
BEKTOpBI MaTpulbl. KBagpaTuunsie J2.2J12.3 J12.4 J12.5
¢dopmer /Cp/ 313233 34 3536 37 58 29
2.2 IIpumeHeHne 6alaHCOBOTO U MATPUYHOTO 1 18 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
aHaM3a B SKOHOMHKE J12.2J12.3 J12.4 J12.5
/Cp/ 013233343536 37 38 29

Pa3zgen 3. CucreMsl JIMHEHHBIX
Jluneiinas ajaredpa u pyHKIMU
HECKOJIBLKHMX MepeMeHHBIXHYEeCKHX

YPABHEeHH I
3.1 Onpexnenurteny U UX cBoiicTBa. Meton 1 12 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
Kpamepa. /Cp/ J12.2 J12.3 J12.4 J12.5
313233 343536 37 38 29
3.2 Onepauuu Haa MaTpuaMu. Meron 1 12 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
oOpaTtHO# J12.2 J12.3 J12.4 J12.5
MaTpuibl Panr marpunsl. Meron I"aycca. 212233 34 2526 37 38 B9
Cucrembl
JUHEHHBIX OJTHOPOJHBIX ypaBHeHwHi /Cp/
Pasnen 4. DiieMeHTHI BEeKTOPHOM
aJredopbl
4.1 BexkTopel.Onepanuu Hai BEKTOPAMHU. 1 2 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
PasMepHOCTh M 6a31C BEKTOPHOTO JI2.2J12.3 J12.4 J12.5
IpocTpancrsa. 0192333495526 37 98 B9

JIuneiinble npocTpaHcTBa.
JIunelinble onepaTopsl.
/JTex/




4.2 Bekropsr.Onepariiuu HaJi BEKTOPaMH. 1 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
PasmepHOCTh 1 6a31C BEKTOPHOTO JI2.2J12.3 J12.4 J12.5
IIpocTpanctsa. 019233342526 37 38 29
JluHeliHbIE IPOCTPAHCTBA.
Jluneitnsie onepatopsl. /I1p/

4.3 BexkTopel.Onepanuu Ha/i BEKTOPaMHU. 1 6 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
Pa3mepHOCTS 1 6a3mC BEKTOPHOTO JI2.2 J12.3 J12.4 JI2.5
IIpoctpancTaa. 013233343536 37 38 29

JIuneiinple mpocTpaHcTBa.
Jluneiinbie oneparopsl. /Cp/

Paznen 5. Anaauntudeckas ['eomerpusi

5.1 IIpsimast Ha MIIOCKOCTH. 1 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
IIpsimas u NI0CKOCTH B JI2.2 J12.3 J12.4 JI2.5
MIPOCTPAHCTBE. 013233343536 37 38 29
Kpussie 2-ro mopsiaka. /JIex/

5.2 IIpsimast Ha MIOCKOCTH. 1 2 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
IIpsimas u I0CKOCTH B J12.2 J12.3 J12.4 JI2.5
IIPOCTPAHCTBE. 013233343536 37 38 29
Kpussie 2-ro nopsiaxa. /TIp/

53 IIpsimast Ha MIOCKOCTH. 1 18 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
IIpsiMas ¥ MI0CKOCTh B JI2.2 J12.3 J12.4 JI2.5
TIPOCTPAHCTBE. 013233343536 37 28 29
Kpussie 2-ro nopsaxa. /Cp/

5.4 Brinyxiibie MHOXecTBa. CHCTEMBI 1 4 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
JIMHEHHBIX JI2.2 J12.3 J12.4 JI2.5
HepaBeHCTB. [IpuMeHeHne reomMeTpun B 019233342526 37 38 29
sKOHOMHUKeE /JIex/

5.5 Brinyxiibie MHOXecTBa. CHCTEMBI 1 2 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
JIUHEHHBIX JI2.2J12.3 J12.4 JI2.5
HepaBeHCTB. [IpMeHeHne reomeTpuu B 213233343556 37 28 29
skoHomuke /ITp/

5.6 Brinykuiibie MHOXecTBa. CHCTEMBI 1 27 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
JIMHEHHBIX JI2.2 J12.3 JI2.4 JI2.5
HepaBeHCTB. [IprMeHeHne reomeTpuu B 213233343556 37 98 29

skoHoMmuKe /Cp/

Paznen 6. [Ipome:xxyrouHas aTrecTanus

6.1 Ox3amen /KAD/ 1 0,3

013233343536 37 38 29

5. OHEHOYHBIE MATEPHAJIbBI

5.1. KoHTpoJIbHBIC BONIPOCHI U 3a/1aHUS

1. Uro Takoe onpenenutens? [Ipu kakux mpeoOpa3oBaHUsIX BETHINHA ONPEACTUTEIS HE MEHSICTCS?
2. B xakux ciyqasx onpemennuTens paBeH Hymo? UTo claeayeT U3 paBeHCTBA ONPEASIIUTENS Hyar0?
3. MaiiTe onpeneneHrue MUHOPA U aaredpanyeckoro JA0MONHEHMs dneMenTa onpeaenurens. ChopmynupyiTe mpaBuiao BEIYUCICHUS
OIpeaEIUTEN.

4. Ilonarue matpuubl. Bunst matpun. PaBeHcTBO MaTpHuil.

5. Kak ocymiecTBisitOTCs IMHEHHBIE ONlepalluy HaJl MaTpuamu?

6. Kak nepemuoskarorcst 1e Matpuiis? ChopMyaupyiiTe CBOWCTBA Omepannu

YMHO)KEHHSI MATPHII.

7. HeBeIpoxxieHHast 1 0OpaTHast MaTPHUIBL. JIOKaXKUTE TEOpEMy CYIECTBOBAHUS

U €[IMHCTBEHHOCTH OOpaTHON MaTPHIIBL.

8. KakoBa cxeMa HaXx0JIeHHs 00paTHON MaTpHUIIbI?

9. JlaiiTe onpeneneHue peleHns CUCTEMBI TIMHEWHBIX alreOpamdecKux

ypaBHeHuil. Pacmudpyiite MOHATUS «COBMECTHAsD, KHECOBMECTHAS,

«onpeaenéHHas», KHEONpeeIEHHAs CUCTEMBI.

10. Hanmmmure popmynsr Kpamepa. B kakoM citydae OHU IPUMEHUMBI?

11. Yto Ha3wIBaeTcst paHroM MaTpunsl? Kak on HaxoanuTes?

12. Chopmynupyiite Teopemy Kponekepa — Kanemnmu.

13. Tlpu KakuX yCIOBHUSAX CHUCTEMA JIMHEHHBIX anreOpandecKuX ypaBHEHUH UMeeT

MHOxecTBO pemieHuii? Korna oHa umeer eIMHCTBEHHOE peleHue?

14. Onmmute Metox I'aycca pemieHus CUCTeM THHEHHBIX ypaBHEHUIH.

15. Kakue Heu3BecTHbIE HAa3bIBAIOTCSI CBOOOHBIMH, a Kak1e 6a3uCHBIMU?

16. Kakune 0coOOCHHOCTH penIeHHUs OTHOPOTHBIX CHCTEM JIMHEHHBIX

anrebpandeckux ypaBHeHul Brl 3HaeTe?




17. Kak ctpoutcs ¢pyHIaMEeHTaIbHAS CUCTEMA PEIICHUA?

18. Kak BBIIOJHSIOTCS JIMHEHHBIE orepaliy HaJ BekTopamu? KakoBsl cBoiicTBa

9THX ONeparuii?

19. Kakue BekTOpa Ha3bIBAlOTCS TMHEWHO 3aBUCUMBIMH, & KaKHe JTUHEHHO

HE3aBUCUMBIMU?

20. Yro Takoe 6a3znc? Kakue BekTopa 00pa3yroT 6a3uc Ha IIOCKOCTH U B

npocTpaHcTBe?

21. Kakoii 0a3uc Ha3bIBAIOT ACKAPTOBBIM?

22. Yro Takoe KOOpAUHATHI BEKTOpa?

23. Yro Ha3bIBAaeTCS CKAIAPHBIM IIPOU3BeIcHIEM BeKTOpoB? KakoBsl ero

cBoiicTBa? JIns peleHus Kakux 3a/1a4 ¥ KaKk OHO MOYET OBbITb UCTIOJIb30BaHO?

24. Yro Ha3bIBaeTCs BEKTOPHBIM IIpou3BeaeHuEM BeKTopoB? KakoBsl ero cBoiicTBa? Jljis pelieHus Kakux 3a/1ad U Kak OHO MOXET
OBITH HCIIONB30BAHO?

25. YTo Ha3BIBACTCS CMELIAHHBIM IIPOU3BEIeHHEM BeKTopoB? KakoBsI ero

cBoiicTBa? Jlnis peleHus Kakux 3a/1a4 U KaK OHO MOXET ObITh UCII0JIb30BaHO?

26. 3anunIuTe B BEKTOPHOH M KOOPAMHATHON (popMax yCIOBHS KOJUIMHEAPHOCTH, OPTOTOHATIBHOCTH ¥ KOMIDTAHAPHOCTH BEKTOPOB.
27. IloHATHE MHOKECTBA, IOJAMHOXKECTBA, IIyCTOI'O MHOKECTBA, PABHBIX

MHOYECTB.

28. Yucnossle MHOKecTBa. CriocoOBI onrcanust MHOXecTB. KoHeuHbIe M OeckOHEUHBIe MHOXKeCTBa. Kakne OBIBArOT YHCIOBBIC
MHOX€ecTBa?

29. Yucnosoe mHOxkecTBO R. CBoiicTBa MHOKecTBa R.

30. TouHble rpaHU YUCIOBBIX MHOXKECTB. [TOHSATHE TOUHBIX IpaHell OrpaHUYEHHOTO MHOXKECTBA.

31. Yro Takoe nocieaoBaTeabHOCTb? OrpaHUuEHHbIE U HEOTPAHUYEHHBIE YHUCIIOBBIE IOCIIEA0BATEIBHOCTH.

32. BeckoHeYHO MaJble ITOCIEN0BATEILHOCTA U X CBOMCTBA.

33. beckoHe4yHO OOJIBIINE TTOCIEN0BATENFHOCTH U MX CBOICTBA.

34. Cxopnsmascs NoCleA0BaTeIbHOCTb.

35. EAMHCTBEHHOCTH Mpeiena MOoCIeI0BaTeIbHOCTH.

36. MoHOTOHHBIE MTOCEAOBAaTENBHOCTH. KpuTepuil cxonumocT.

37. Bropoii 3ameuaTeNbHbII Mpeaes.

38. INonstue ¢pynxunu. BemecTBeHHast (GyHKINS BEIIECTBEHHOro aprymenTa. Kommosunus ¢yskmmii. OCHOBHBIE 3JIEMCHTapHbIC
¢dynkuun. Kinaccudukaiys 0CHOBHBIX dJIEMEHTapHBIX QyHKIUI

39. TeopeMsl 0 IpeIENILHOM MEPEXO/IC B HEPABEHCTBE.

40. OgHOCTOPOHHME TIpeensl QYHKINH B Touke. HeoOX0iMbIe 1 JOCTaTOYHbIE YCIIOBHUS CYIIECTBOBAHHMS Ipesesia (QyHKIINH B
TOYKE.

41. Tlpenen GpyHKIIUK HA OECKOHEYHOCTH.

42. BeckoHe4HO MaJible ()YHKIH B TOUKE U Ha OECKOHEYHOCTH U MX CBOWCTBA.

43. beckoHeuHO Oopiue (GyHKIIUHN B TOUKE U Ha OECKOHEUHOCTH U MX CBOMCTBA.

44 Tlonsitre GYHKIMH, HETIPEPBIBHOU B Touke. HeoOXoanMble U 1OCTATOUHBIE YCIOBUS HETIPEPHIBHOCTH (PYHKLIMU B TOUKe. TOUKH
paspbiBa M MX KiaccHU(uKamus.

45. IlepBblil 3aMeUaTeNbHbIN IPEAE U €r0 CICACTBUS.

46. BTopoii 3aMedaTenbHbIi IPEIeN U ero CIEACTBUSI.

47. CpaBHeHHEe 0ECKOHEYHO MaJIbIX BEJTMYHUH.

48. CpoiicTBa (yHKINI, HEIPEPHIBHBIX Ha OTpPE3Ke.

49. INousTre nmpou3BoaHOH (GyHKIMK B Touke. OJHOCTOPOHHUE MPOU3BOIHEIC (DYHKIIUHU B TOUKE.

50. CBsi3b IPOU3BOAHON (QYHKIIMH B TOUKE C €€ HEMPEPHIBHOCTHIO B 3TON TOUKE.

5.2. Tembl NUCbLMEHHBIX PadoT

1. Haiitu panru mMatpui.

2. Pemmnthb cucTeMbl TMHEHHBIX YPABHEHUI.

3. HaiiTi cOOCTBEHHBIC 3HAUEHUSI M1 COOCTBEHHBIC CTOJIOIBI MaTPHUIIBI
4.4 HaliTi XapakTepHUCTUUECKOE YPABHEHHE MaTPHLIbL

ee COOCTBEHHBIC 3HAUCHHUS H, TTOJIB3YsCh TeopeMoil Kanu-I'amMuiipToHa, 00paTHYIO eif MaTpHIly .

5.3. ®oHA OLEHOYHBIX CPeICTB

O1eHOYHBIE CPEeCTBA IS TPOBEICHHUS TPOMEKYTOYHON M TEKYyIIEH aTTecTalui 00yJaromuXcsl MPUIIATaloTes K padodeit
nporpamMmMe. OIEeHOYHBIE U METOJMUECKUE MaTepHalibl XPaHATCS Ha Kadenpe, o0ecreunBaroiiell penoaaBanue TaHHON
JUCHUTUTMHBI (MOAYIS), @ TAK)Ke Pa3MEIIeHBI B JIEKTPOHHAS 00pa30BaTeNIbHON Cpe/ie aKaJIeMUH B COCTaBE COOTBETCTBYIOIIETO
kypca URL: eios.imsit.ru.

5.4. IlepeueHb BU/IOB OLIEHOYHBIX CPEACTB

3ananus co cB0OOHO KOHCTpyHpyeMbIM oTBeToM (CKO) npearnonaraer cocraBieHie pa3BepHYTOr0 OTBETa Ha TEOPETHUECKUH
BOIpOC. 3alaHue C BBIOOPOM OZHOTO BapHuaHTa otBeTa (OB, B 3amaHNu JaHHOTO THIIA PEIIaraeTcsl HECKOIbKO BAPHAHTOB OTBETA,
Cpear KOTOPBIX OJMH BEpHBIHA. 3aiaHus co cBOOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamonaraer cocTaBiaeHHE pa3BEepPHYTOTO




OTBETA, BKIIOYAIOIIECTO MOJTHOC PCIICHUEC 3a4a4U C TIOACHCHUAMU.

6. YHAEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHOBHAs JIMTEpPaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

I/I3I[aTeJ'II)CTBO, ron

JI1.1 | Maxkapos C. H. Bricmmas Marematrka: MaTeMaTHICCKANA aHAJTN3 Mocksa: KuoPyc, 2021, URL:
U JIMHEHHas anrebpa: YdebHoe mocobue https://book.ru/book/938335
JI1.2 | Maxkapos C. U. Bricmas maTeMaTrka: MaTeMaTHYCCKUN aHAIIN3 Mocksa: KnoPyc, 2020, URL:
W NHHeiHas anrebpa: YueOHoe mocodue https://book.ru/book/936531
JI1.3 | Kpsuios B. E. Jluneitnas anre6pa n aHanutHaeckas reomerpusi: | Mocksa: KuoPyc, 2022, URL:
YaeOHHuK https://book.ru/book/942385
JI1.4 | Pyneik B.M. Jluneiinas anrebpa: YaeOHoe mocodue Mocksa: OOO "Hay4yHo-U31aTeIbCKUM HEHTP
NH®PA-M", 2019, URL:
http://znanium.com/catalog/document?
1d=354894
JI1.5 |Pacynos K.M., Maremaruka. JIuneiinas anredpa: YueOHOe Mocksa: UznatensctBo "OOPYM", 2021,
T'omonos C.A. nocobue URL: https://znanium.com/catalog/document?
id=367091
6.1.2. JlonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIIH 3araBue W3narenscTBO, TO
JI2.1 |Enuxun B. E., AHanuTHyecKasi FTeOMETPHs U JINHEeHHas Mocksa: KnoPyc, 2019, URL:
I'pacekun C. C. anreopa. Teopus u penienue 3axaq (st https://book.ru/book/929388
GakanaBpoB). YueOHOe mocodue: YaeOHOe
nocobue
JI2.2 | Maxkapos C. U., noxg Martemartuka i1 5)KOHOMHUCTOB Mocksa: KnoPyc, 2018, URL:
pen., Mumenko M. B., |(MaTeMaTHUeCKUi aHAU3 U JHHEHHas anredpa). | https://book.ru/book/930056
O] per. 3agagHnk: Y4eOHO-TIpaKTHIecKoe mocobue
JI2.3 |Emmxun B. E., AHanuThuyeckas reoMeTpus U JINHeHHas Mocksa: KnoPyc, 2021, URL:
I'pacekun C. C. anrebpa. Teopus u pemieHue 3a1a4: YueOHoe https://book.ru/book/938903
nocobne
JI2.4 |BoptakoBckuii A. C., |JluneiitHas anreOpa n aHamuTH4Yeckas reometpus. | Mocksa: OOO "Hay4uHo-n3maTenbeKuil IEHTp
IlanTenees A.B. IMpakTukym: YuebHoe mocodue NH®PA-M", 2019, URL:
https://znanium.com/catalog/document?
id=355516
JI2.5 | boprakoBckuit A. C., |JIuHeitHas anreOpa B mpuUMepax M 3aJadax: Mocksa: OOO "HayuHo-u31aTeNbCKUiA IEHTP
IlanTeneer A.B. VYuebuoe nocobue NH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=356020
6.2. DileKTPOHHbIE yueOHble U3JaHHUA M 31eKTPOHHbIe 00pa3oBaTe/IbHbIE Pecypchl
31 |HHTepHeT yHHBepcuTeT MH(GOPMAMOHHBIX TexHoioruiit UHTYUT . - Pexxum nocryna:
https://www.intuit.ru/studies/courses
32 | EcTecTBeHHO-Hay4dHBIH 0Opa30BaTENBHBIA IOPTAT . - Pexxum nmoctyma: http://www.en.edu.ru/
33 | denpepanbHbI HEeHTP HHGOPMAITMOHHO-00PA30BATEIFHBIX PECYPCOB . - Pexxum nmoctyma: http://fcior.edu.ru/
34 | EnmHoe oKHO mocTyma K oOpa3oBaTelbHBIM pecypcaM ExmHoe okHO nocTyma K 00pa3oBaTelIbHBIM pecypcam -
Pexxum poctyna: http://window.edu.ru%09/
35 | DnextpoHHas OubIMOTEYHast cucTeMa Znanium . - Pexxum nmoctyma: http://new.znanium.com/%09
36 | DnexrtpoHHas OubnuoreuHas cuctema Ibooks . - Pexxum nmoctyma: http://www.ibooks.ru%09/
37 | OnextponHas 6ubnuoreunas cuctema BOOK.ru . - Pexxum nmoctyma: http://www.book.ru%09/
38 | Onextponnsle pecypcsl Axkagemun UMCHUT . - Pexxum nmoctyma: http://eios.imsit.ru/%09
39 | Web-pecypc «Odunmansasiii caiit Axkagemun UMCHUT . - Pexxum poctyna: http://imsit.ru%09/
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PaCIIPOCTPaHsieMOe MPOrpaMMHoe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMpPOU3BOJCTBA
6.3.1.1 | LibreOffice O¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no nunersun GNU GPL
6.3.1.2 | MS Office Standart 2007 OducHsrit maket Microsoft Office Microsoft Open License 42921331 ot 26.10.2007
6.3.1.3 | MS Office Standart 2010 OdwucHsrit maket Microsoft Office Microsoft Open License 48587685 ot 02.06.2011
6.3.1.4 | MS Office Standart 2007 OducHsrii maket Microsoft Office JIunensnonnstit ceprudukar Ne 42373687 ot 27.06.2007
6.3.1.5 | Microsoft Office 2007 Professional Plus OdwucHsrit maket Microsoft Office Microsoft Open License 42060616 ot

20.04.2007




6.3.1.6

MS Office Professional Plus 2007 OducHsrii naket Microsoft Office Professional Plus 2007 Microsoft Open License
42060616 ot 20.04.2007

6.3.2. Tlepeuens npodeccHOHAIBHBIX 023 JaHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

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

6.3.2.2

POCCTAHIAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYJIMPOBAHUIO K METPOJIOTHH
https://www.gost.ru/portal/gost/

6.3.2.3

HCO MexpayHapomHasi opraHH3aIiis o CTaHgapTu3anuy https:/www.iso.org/ru/home.html

6.3.2.4

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

6.3.2.5

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

6.3.2.6

Global CIO O¢dunmansusiii mopran UT-gupexropos http://www.globalcio.ru

6.3.2.7

KoncynwranT [Tnroc  http://www.consultant.ru

7. MTO (o6opynoBaHue U TeXHMYECKHE CPeICTBA 00y4eHus)

Ayn HaumenoBanue I10 OcHartenue
113 ITomerenue aiasa Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MECTO IpenoaaBaTesis
MPOBEICHUS 7-Zip 20 xommetotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHSATHHA SAunexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
JIEKLINOHHOTO Mozilla Firefox 4600/DWL-G520 Wireles
THIIA, LibreOffice 20 mouutopoB Acer VI93W-19”
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+Mblllib
THIIA, KypCOBBIX Inkscape 1 kommyraTop Heynpasisemblii DES-1024D
pabort (xypcoBbix | Notepad++. 1 6ecnipoBoaHas Touka goctyna DWL-3200AP
MIPOEKTOR), 1C:Ipennpusitue 8. Komruiekr 3 KommiekT obopynoBanust Arduino
TPYIIOBBIX U Kaspersky Endpoint Security 5 yae6nsIx komrurekToB SDK 1.1s
WHAUBUAYaTbHBIX | MS Access 2016 1 M®Y HP L] M1212nf MFP
KOHCYJbTAIIUH, MS Project Pro 2016 12 Unctpyment ais coopku IIK (otBepTka ph-1, mrockoryoIst
TEKYILEro MS SQL Server 2019 150 MM, TepmomnacTa 2rp., AHTHCTATUYECKAN OpacieT, CTSHKKH
KOHTpOJIA U MS SQL Server Management 150 mm)
MIPOMEKYTOUHOM Studio 18.8
aTrecTanyu, MS Visio Pro 2016
camoctosTenbHOl | MS Visual Studio Community
paboThL. Edition
Visual Studio Code
Blender
Gimp
Maxima
Oracle VM VirtualBox
PostgreSQL
Intelli] IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Diptrace
Ramus Educational
Micro-Cap Evaluation
404 [Tomemenue mist 7-Zip 75 mocaJOYHBIX MECT, IPEI01aBaTeIbCKOe MECTO, JI0CKa,
[IPOBEJIEHUS Supexc bpaysep MYJIbTUMEIUHHBIN TPOEKTOP (IEPEHOCHOIT), TEPEHOCHO
3aHATHHA LibreOffice HOYTOYK
JIEKITHOHHOTO
THIIA,
CEMUHAPCKOTO
THIIa, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIIOBHIX U
WHIUBHYaJTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISI 1
IIPOMEKYTOUHOM
aTTeCTalUH.
308 Kabuner 7-Zip 60 mocagoYHBIX MECT, MPETOoAaBaTeIbCKOE MECTO, T0CKa,
(;mabopatopus) Supexc bpaysep MYJIBTUMEIUHHBINA TPOEKTOP (TIEPEHOCHOH ), TEPEHOCHON
6e3omacHOCTH LibreOffice HOYTOYK




JKU3HEIeATENTbHOCT
u. I[lomemmenue st
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOTO
TUIA,
CEMUHApPCKOT0
TUTA, KyPCOBBIX
paboT (KypCcoBBIX
IIPOEKTOB),
TPYIIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTAIIH,
TEKYILEro
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTaluu.

JIEMOHCTPALMOHHBINA MaTepual, antedka AW-2 opamxkeBsasd,
Oannax Gukcup. moaaepx. mocie Tpam BITPTTpusec T8102,
BIIXP, xryT KpoBeOCTaHaBIMBAIOIINN, MAHEKEH-TPEHAXED
I/peaHuMart. MeponpusTuii «Makcum», HOCHIIKH, CyMKa-
KOMIUIEKT [ OKa3aHus NepBoii JoBpadeOHoi momomm CMC:
nakeTsl nepeBszounble [T, makeTsl IPOTUBOXUMUYECKHE
nanuBHIyansHbere WITT-11, nmakat nHOPMAIMOHHBIH, TITAI]
C TepYaTKaMu, IPOTUBOTA3bl, PECITUPATOP, IIUHA TPOBOIOTHAS
JUISL BEPXHUX KOHEUHOCTEH, IMHA MPOBOJIOYHAS [Tl HUKHUX
KOHEYHOCTEH

302

[Tomemenwne nis
MIPOBEACHUS
3aHSATUHN
JICKIIHOHHOT'O
THIIA,
CEMHHAPCKOT0
THTIA, KyPCOBBIX
pabot (KypcoBBIX
MPOEKTOB),
TPYIIOBBIX U
WHIABUIYaTbHBIX
KOHCYJbTallUH,
TEKYILIEro
KOHTPOJIA U
IIPOMEKYTOUHOM
aTTeCTalUu.

7-Zip
Snpexc bpaysep
LibreCAD

92 mocaJ0uHBIX MECTa, MPEIo1aBaTeIbCKoe MECTO, 10CKa,
MyJIbTUMeIUHHBIN mpoekTop (infocus in2104), sxpaH,
TIEPEHOCHOM HOYTOYK

403

ITomemenue misa
MIPOBEICHUS
3aHATUH
JIEKIIMOHHOT'O THITA

7-Zip
Sunekc bpayzep
LibreOffice

28 mocaIouHBIX MECT, IPEMOAABATENILCKOE MECTO, AOCKa,
MYJIBTUMEIUHHBINA TPOEKTOP (TIEPEHOCHOH ), TEPEHOCHOU

HOYTOYK

123

ITomermmenue as
MPOBEICHUS
3aHATUH
JIEKITHOHHOTO
THIIA,
CEMUHAPCKOTo
TUTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIIOBBIX U
WH/IMBUAYaTbHBIX
KOHCYJbTalUH,
TEKYILIEro
KOHTPOJISI U
IIPOMEKYTOYHOM
aTTecTaluu,
CaMOCTOSTCILHOM
paboTHL.

Windows 10 Pro RUS

7-Zip

Supexc bpaysep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:Ilpennpustue 8. Komruiekr
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 Community
Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

19 nocamouHbIX MecT, pabodee MECTO IPENoaaBaTes

19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monuropos LG Flatron 1718s

19 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb

1 neynpasnsemsiit kommyratop TP-LINK TL-SG1024D




ZEAL
Klite Mega Codec Pack

8. METOJMYECKHUE YKA3AHUA /UIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZXY JISA)

B cootBerctBuu ¢ TpeboBanusiMu @T'OC BO no HanpapiieHHIO MOATOTOBKY pean3alisi KOMIETEHTHOCTHOIO OAX01a
IpeTyCMaTPUBACT UCIIONIB30BAHKE B yIEOHOM IIpOIiecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM IPOBENICHHUS 3aHATHI (pa30oop
KOHKPETHBIX 3a/a4, IPOBEJCHUE OJINI-0IIPOCOB, HCCIEI0BATENbCKUE PAOOTHI) B COYETAHNH C BHEAYIUTOPHONU pabOTOH C IETIBI0
(hopMupoBaHUs U Pa3BUTHUS NPO(ECCHOHATBEHBIX HABBIKOB 00YJaIOIIUXCS.

Jlextmonnble 3auaTHs AonoiHsroTes [13 u pasnmuunsiMu popmamu CPC ¢ yueOHOM 1 HaydHOH JITepatypoii B npornecce Takoit
paboTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TITYOOKOTO YTCHHMS - aHAIN3A M MHTEPIIPETAlNU TEKCTOB TI0 METOIOTIOTUH U METOTHKE
JUCIUIIINHEL

Y4eOHbIi MaTepHrall 10 TUCUUIUIHHE « BBICOKONIPON3BOANTEIbHbIE BEIUNCIUTEIbHBIE CUCTEMBD». Pa3/iesIeH Ha JIOTHYEeCKU
3aBepIUICHHBIC YacTH (MOIYJIH), OCIIE H3yIEeHHs, KOTOPHIX IIPEAYCMaTPUBAETCS aTTECTANs B (JOpMe ITUCEMEHHBIX TECTOB,
KOHTPOJBHBIX PadoT.

PaboTb! onieHnBaloTCs B 6ajiax, CyMMa KOTOPBIX JJaeT peHTHHT Kaxaoro o0ydatonierocs. B 6amiax oleHnBaIOTCs HE TOJIBKO
3HaHMS ¥ HABBIKH OOYYAIONINXCS, HO U HX TBOPYECKUE BO3MOKHOCTH: aKTHBHOCTh, HEOPANHAPHOCTh PEIICHHUI ITOCTaBICHHBIX
npobnem. Kaxxaplit Moaynb yaeOHOW JUCIHUILIMHEI BKITIOYAET 00s3aTeNbHbIe BUIBI padoT — siekuunu, [13, pasmuunsie Buas CPC
(BBITIONTHEHUE JOMAIIHUX 3aJaHU [0 PEIICHHUIO 3a/1a4, HOJATOTOBKA K JIEKIUSAM U IPAKTHIECKUM 3aHATUSIM).

dopma TeKyLLEro KOHTPOJIsI 3HaHUH — paboTa CTyIeHTa Ha PaKTUYECKOM 3aHIATHH, onpoc. PopMa MPOMEKYTOUHBIX aTTecTalui —
KOHTPOJIbHAs pab0Ta B ayIUTOPUH, TOMAIIHss padoTa. MTtoroas (hoopmMa KOHTPOJISI 3HAHHUH 1O MOJYIISIM — KOHTPOJIbHAs padoTa ¢
3aagaMu 110 MaTepUay MOIYIIS.

MeTtoandeckue yKazaHUsI IO BHIMOJHEHHUIO BCEX BUAOB YUeOHOM pabOThl pa3MelleHbl B 3JIEKTPOHHON 00pa30oBaTeNbHOM cpee
aKaJeMuu.

Meroandeckue yka3aHHs U MaTepHAaIbI [0 BUIaM yI€OHBIX 3aHATHH MO TUCIUIIINHE:

Bun yueOHBIX 3aHATHI, paboT - Opranuzanys AesSTeIbHOCTH 00yJaromerocs

Jlexuus - Hanmycanue KOHCIIEKTA JIEKIUA: KPaTKO, CXeMaTHYHO, I10CIe10BaTeNbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHUS, BHIBOJBI,
(hopMyITHPOBKH, 0000IIIEHHS, OTMEYATh BayKHBIC MBICITH, BBIACIATH KIFOUCBHIEC CIIOBA, TSPMHUHEL. [IpoBepKka TepMHUHOB, TOHATHI ¢
TIOMOIIBIO SHIMKIIONEUH, CIIOBapel, CIPaBOYHHUKOB C BEIITUCHIBAHNEM TOJIKOBAaHMH B TeTpaab. O003HAYUTE BOIPOCHI, TEPMUHEI,
MaTepHaj, KOTOPbIi BBI3BIBAET TPYAHOCTH, MIONBITATHCS HAUTH OTBET B PEKOMEHAYEMOM JIUTEpaType, €CIIM CaMOCTOATENILHO He
yaaércs pa3o0parthkCs B MaTepraie, He0OX0AUMO ChOpMyIHPOBATE BOIPOC H 33/1aTh IPEIIOIABATEII0 HAa KOHCYIbTAllUH, Ha
MPaKTHIECKOM 3aHSATHH.

IIpaxtuueckue 3ausaTus - KoHCcIekTHpoBaHUEe HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM JIEKIHA, ITOJr0TOBKA OTBETOB K KOHTPOJIEHBIM
BOIIPOCaM, IPOCMOTP PEKOMEHAYEMOM JIUTepaTyphl, paboTa ¢ TEKCTOM. BhInosHeHre NpakTHUECKUX 3a71a4 B UHCTPYMEHTAIbHBIX
cpenax. BrmmomHenne npoekToB. Penenne pacuérHo-TpadMuecKuX 3agaHuid, pelIeHHe 3a1a4 10 aJrOPUTMY U JIp.
CamocrostensHas pabota - 3HAKOMCTBO ¢ OCHOBHOM M JJONOJHUTENIFHOI JTUTEpaTypoi, BKITFOUas CIPABOYHBIC H3aHUS,
3apyOe)KHbIe UCTOUHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEICHUN, TPEOYIOIINXCS AJIS1 3aIIOMUHAHUS U SIBIISIOLIUXCS
OCHOBOIIOJIaratoluMu B 310l Teme. CocTaBieHue aHHOTAlUH K IPOYUTAHHBIM JIUTEPATYpPHBIM HCTOYHMKAM U JIp.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCA IO BBINNOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMHY 33/1a4aMH CaMOCTOSATENBEHOH pabOTHI CTYACHTOB, SIBJISIFOTCS: BO—TIEPBBIX, IIPOJOJDKCHNE U3YUECHHS JUCIUILIHEI B
JIOMAIIHUX YCJIOBHSIX 110 IpOrpaMMe, IPeAI0OAKEHHON IIPEnojaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYJCHTaM UHTEpECa K TEXHUUECKON
U MaTeMaTH4YEeCKOIl TuTepaType, HHKEHEpHOMY Aely. M3ydeHue u u3noxeHne HH(GOPMAIUH, HOITyIeHHOH B pe3ylIbTaTe H3ydeHHs
HAY4HOU JINTEPATyphbl U IPAKTUYECKUX MAaTEPHUAIOB, IPEAIIOIaracT pa3BUTUE y CTyJCHTOB KaK BJIa€HHs HaBbIKAMU YCTHOH peuH,
TaK ¥ CIOCOOHOCTEN K YETKOMY IMCbMEHHOMY M3JI0KEHUIO MaTepHala.

OcHOBHOM (OpMOIf KOHTPOJIS 32 CAMOCTOSTENBHOH paboTOl CTYICHTOB SBIISFOTCS MPAKTHIESCKUE 3aHITH, a TAKXKE eXKEHeIeTIbHbIC
KOHCYJIbTAallUM [IPENOJaBaTENs.

[IpakTHyeckue 3aHATHs — HanboJee OoAXos1Iee MECTO A1t ()OPMHPOBAHHS YMEHUS IIPUMEHSTH MOTyYCHHBIC 3HAHUS B
IIPAKTUYECKOH JeSITENbHOCTH.

IIpu moATOTOBKE K MPAKTUYECKUM 3aHATHAM CIEAYeT COOII0NaTh CHCTEMAaTHYHOCTD U MOCIIEA0BATEIFHOCTS B pabote. Heobxoxnmo
CHayajaa BHUMATEJIbHO 03HAKOMUTBCA C COJEp:KaHMEM IUIaHa MPaKTUUECKHX 3aHATuil. 3aTeM, HallTH B yueOHOI! nuTepaType
COOTBETCTBYIOIINE PA3eIIBl M IPOIHUTATh NX. OCBaMBaTh U3ydaeMbIil MaTepHAI CIEIyeT 1Mo JacTaM. [locie n3ydeHus kKakoi-iuoo
TEMBI TN €€ OTICTBHBIX Pa3/eJIOB HEOOXOMMO MOTyIeHHbIe 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOSIHO BECh IPOPAOOTAHHbIH
MaTepual.

I[Ipu oBEICHNN UTOTOB CAMOCTOSITENILHON PabOTHI IIPEIoiaBaTeeM OCHOBHOE BHIMaHHUE J0JDKHO YACISAThCS pa300py U OLEHKe
Jy4qIIux padoT, aHAIH3y HeIOCTaTKOB. [10 IMpetoxKeHHIo perogaBaTelts CTYIeHT MOKET M3JIOKHUTh COJIepKaHNe BEIITOJTHEHHOH UM
MICBMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHIX




