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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

OIIK-1: Cnnoco6eH NpUMeHSATH €CTECTBEHHOHAYYHbIE H 001IleNHKEeHEPHBIE 3HAHUS, METO/IbI MATEMATHYECKOT0 AHAJIN3A U
MOJACJIUPOBAHUA, TEOPECTUYECCKOI'0 M IKCIICPUMEHTAJBHOI0 UCC/ICIOBAHUSA B npoq)eccnonam)noﬁ JEATECJILHOCTH

OIIK-1.1: 3HaTh: OCHOBBI BbICHIEH MaTeMATHKHU, PU3UKHU, IKOJTOTHH, HHKEHEePHOii rpaduku, nHGOPMATHKHU U
MpOrpaMMHPOBaHUS

3Harthb

Yposens | | MuHIMaNBHBIH HEOOXOAMMEIA YpOBEHb 3HAHHI BBICIIEH MaTeMaTHKH, (DM3UKH, SKOJIOTHH, MHXEHEPHOH rpaduky,
UH()OPMATUKH U IPOrPAMMHUPOBAHUS

YpoBeHs 2 | YpoBeHb 3HaHUI BBICIIEH MaTeMaTUKH, (PU3UKH, SKOJIOTHH, HHKEHEPHOH rpaduku, HHPOPMATUKU U
HpOrpaMMHUPOBAHNUS B 00bEME, COOTBETCTBYIOIIEM IIPOTrpaMMe MOATOTOBKH, JOIYIIEHO HECKOIIBKO HETrPYOBIX OIIHOO0K

VYpoBeHs 3 | YpoBeHB 3HAHUIA BBICIICH MaTeMaTHKH, (HU3UKH, SKOJIOTHH, HH)KCHEPHOU rpadiKu, HHPOPMATUKU
MIPOTPaMMHUPOBAHUS B 00BEME, COOTBETCTBYIOIIEM IIPOTpaMMe TIOATOTOBKH, 0e3 Ommbox

OIIK-1.2: YMeTh: pemiaTh CTAaHAAPTHBIE NPO(decCHOHATBHBbIE 32Ja41 ¢ IPUMEHEHHEM eCTeCTBEeHHOHAYYHbIX U
00LIeHHKeHEPHBIX 3HAHMIA, METOI0B MATEMATHY€CKOI0 AHAJIU3a U MOeIMPOBAHUS

YMmernb

VYposens 1 | [IponeMoHCTpHPOBaHbI OCHOBHBIE YMEHUS PellIaTh CTaHAAPTHBIC IPO(ECCHOHANIBHBIC 331a4H C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX M 00IIe-NHXECHEPHBIX 3HAaHWH, METOI0B MATEMaTHIECKOTO aHaIN3a U MOJICITNPOBAHNS,
PpEIICHBI THIOBBIE 33aJa49l C HETPyOBIMH OIIMOKAaMH, BBITIOTHEHBI BCE 3a1aHMS, HO HE B TIOJTHOM 00BEMeE

Yposens 2 | [IpogeMoHCTpUPOBaHBI BCE OCHOBHBIE YMEHHS PELIaTh CTaHAapPTHBIE MPo(ecCHOHATBHBIE 321a41 C TPUMEHEHHEM
€CTECTBEHHOHAYYHBIX 1 00IIe-UH)KEHEPHBIX 3HAHUH, METOI0OB MATEMaTHYECKOTO aHaIM3a U MOAEIHPOBaHUS,
pellleHbl BCe OCHOBHBIC 33]1a4l ¢ HErPYObIMHU ONIMOKAMH, BBITOJHEHBI BCE 331aHUS B TOJTHOM 00bEME, HO HEKOTOPBIE
C HegouYETaMu

VYposeus 3 | [IpoaeMOHCTPHPOBAHBI BCE OCHOBHBIC YMEHUSI PEIATh CTAHIAPTHBIC MPOGECCHOHATBHBIC 3a1aUl C PUMCHEHHEM
€CTECTBEHHOHAYYHBIX M O0IIIe-UHKEHEPHBIX 3HAHKH, METO/[OB MATEMATHYECKOTO aHAIM3a U MOJIETIUPOBAHUS,
pEILIeHBI BCE OCHOBHBIE 33/1a4 C OTAEIbHBIME HECYIICCTBCHHBIMH HEOYETAMH, BBIIIOJHEHBI BCE 3aJaHUsI B TIOJIHOM
00BEMe

OIIK-1.3: BaageTb: MeTOAAMH TEOPETHYECKOI0 U IKCIIEPHMEHTAJIbLHOI0 HCC/Ie10BAaHUA 00beKTOB IpodeccnoHalbLHOI
AesATeIbHOCTH

Baagernb

Yposens 1 | IMeeTcs MUHMMABHBIA HAOOP HABBIKOB TCOPETUIECKOTO U IKCIIEPUMEHTANBHOTO UCCIIeJOBAaHUS OOBEKTOB
npo(hecCHOHAIBLHOMN e TENbHOCTH C HErPYObIMU OIIMOKaMH M HEKOTOPBIMH HE0YETaMU

VYposens 2 | [IpogeMoHCTpHpOBaHB! 0a30BEIE HABBIKHA TEOPETHYECKOTO M AKCIIEPUMEHTAIBHOTO HCCIICIOBAHHS O0BEKTOB
poeCCUOHAIBHOM JIESITETEHOCTH ¢ HEKOTOPHIMH HEJA0UETAMH

Yposens 3 | [IpogeMOHCTpUPOBAaHBI HABBIKK TEOPETUIECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNS 00BEKTOB
npodecCHOHATBHON JAeSITeNbHOCTH 03 OIMMOO0K U HEJOUETOB




4. CTPYKTYPA U COIEP KAHMUE JUCIUIIIMHBI (MOAYJIA)

Kon HaunmeHnoBaHue pa3ieoB U TeM /BU] Cemectp | YUacoB | Komneren- | Jluteparypa m 3.1. pecypesl | [IpakT
3aHATHUSA 3aHATHA/ / Kypc 197071 . OAT.
Paznen 1. KomniekcHble yncia u
MHOT04JIEHbI

1.1 Kommnekcusie yucna. Kopau 1 12 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1

MHorowieHa /Cp/ J12.2 J12.3 J12.4 J12.5
013233343536 37 38 29

Pasnen 2. JiieMeHTBI MATPHYHOTO

aHaJM3a

2.1 CoOcTBEeHHBIC 3HAYCHHS M COOCTBEHHEIS 1 16 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
BEKTOPBI MaTpuIlsl. KBagparnyabie JI2.2J12.3 J12.4 J12.5
¢dhopwmst /Cp/ 313233343536 37 238 29

2.2 [Ipumenerne 6aTaHCOBOTO 1 MATPUYHOTO 1 18 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
aHaJIu3a B 9KOHOMHUKE JI2.2J12.3 J12.4 J12.5
/Cp/ 212233343526 37 38 B9
Paznen 3. CucreMsl JIHHEHHBIX
ypaBHeHui. JIuneiinas anredpa u
(pyHKUUM HECKOJIBKHX NepeMEHHBbIX.

3.1 Onpexnenurteny U UxX cBoiicTBa. Meton 1 12 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
Kpamepa. /Cp/ J12.2 J12.3 J12.4 J12.5

313233343536 37 38 29

3.2 Onepauuu Haja MaTpuaMmu. Meron 1 12 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
oOpaTHO#i JI2.2J12.3 J12.4 J12.5
martpuibl Panr marpuisl. Meron ['aycca. 213233 343556 37 58 29
Cucrembt
JIMHEHHBIX OJHOPOJHBIX ypaBHeHuit /Cp/

Pa3nen 4. DneMeHTHI BEKTOPHOM
anredpbl

4.1 BexTopsl.Onepanyu Ha/i BEKTOpaMHU. 1 2 JIT1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
Pa3zmepHOCTh 1 6a31C BEKTOPHOTO J12.2J12.3 J12.4 J12.5
IIpocTpancrsa. 212233 34 2526 37 38 D9
JIunelinble mpocTpaHCTBA.

JluHeltHbIE OnIEpaTOPHL.
/JTex/

4.2 Bexkroper.Onepanuu HaJi BEKTOpaMH. 1 2 JIT.1 JI11.2 JI1.3 JI1.4 JI1.5J12.1
Pa3zmepHOCTh 1 6a31C BEKTOPHOTO J2.2 J12.3 J12.4 J12.5
IIpoctpancrsa. 213233 343556 37 98 29
JluHeliHbIE IPOCTPAHCTBA.

Jluneitnbie onepatopsl. /T1p/

43 Bexroper.Onepanuu HaJ BEKTOpaMH. 1 6 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
PasmepHOCTh M 6a31C BEKTOPHOTO JI2.2 J12.3 J12.4 JI2.5
IIpoctpancrsa. 213233343556 37 98 B9
JIuHelHbIE IPOCTPAHCTBA.

Jluneiinpie oneparopsl. /Cp/
Pa3nen 5. Anaantudeckas ['eomerpust

5.1 IIpsimast Ha MIOCKOCTH. 1 2 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 38 29
Kpussie 2-ro nopsiaka. /Jlex/

5.2 TIpsimast Ha MIOCKOCTH. 1 2 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
IIpsiMast ¥ TITOCKOCTH B JI2.2J12.3 J12.4 J12.5
MIPOCTPAHCTBE. 313233343536 37 38 29
Kpussie 2-ro nopsiaka. /Ilp/

53 [IpsiMast Ha TIOCKOCTH. 1 18 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
IIpsiMast ¥ TIIOCKOCTH B JI2.2J12.3 J12.4 JI2.5
MIPOCTPAHCTBE. 013233343536 37 38 29
Kpussie 2-ro nopsaaxa. /Cp/

5.4 Brinykuiibie MHOXecTBa. CHCTEMBI 1 4 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1

JIMHEHMHBIX
HepaBeHCTB. [[puMeHeHNE TEOMETPHH B
sKoHOMHKE /JIex/

J12.2J12.3 J12.4 J12.5
0130233543536 37 38 39




5.5 Beimykibie MHOXecTBa. CHCTEMBI 1 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1

JIMHEHHBIX J12.2J12.3 J12.4 J12.5
HepaBeHCTB. [IpuMeHeHne reoMeTpun B 019233342526 37 38 29
sxkoHomuke /IIp/

5.6 Brimykiibie MHOXecTBa. CHCTEMBI 1 27 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
JIUHEHHBIX J12.2J12.3 J12.4 J12.5
HepaBeHCTB. [IpuMeHenne reomeTpun B 012233343526 37 38 29

skoHoMmuKe /Cp/

Pasnen 6. Ilpome:kyrouHasi arrecranust

6.1 Ox3amer /KAD/ 1 0,3

013233343536 37 38 29

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIC BONIPOCHI M 3a/1aHUS

1. Yro Taxoe onpenenntens? [Ipn kakux npeoOpa3oBaHUAX BEIMINHA OTPEICIUTEINS HE MEHsIETCA?
2. B xakux cinydasx ornpeneauTensb paBeH Hymo? UTo cieayer u3 paBeHCTBA ONPEeNIUTENS HyI0?
3. JlaiiTe ompezeneHre MHHOPA U anredpanyeckoro AOMOIHEHHs deMeHTa onpeaenurens. ChopMyaupyite NpaBUiIO BEIYUCICHUSL
OIpeeIUTENS.

4. Ilonarue matpuubl. Bunst matpun. PaBeHcTBO MaTpHuil.

5. Kak ocymecTBis0TCS TMHEHHbBIE ONepanuy HaJl MaTPHLAMHK?

6. Kak nepemuosxatorcst 1e Matpuiibl? ChopMynupyiTe CBOWCTBA ONepaLuu

YMHOKEHHSI MaTPHIL.

7. HeBbIposkIeHHAs: M 0OpaTHas MaTpUIlbl. JIoKaXHTe TeOpEMY CYIIECTBOBAHHS

U €[IMHCTBEHHOCTH OOpaTHON MaTPHIIBL.

8. KakoBa cxema HaxoxaeHus 00paTHON MaTpHIlbl?

9. JlaiiTe onpeneeHue PeIeHNs] CUCTEMBI IMHEWHBIX alreOpamdecKux

ypaBHeHuil. Pacimudpyiite MOHATHS «COBMECTHAs», KHECOBMECTHAS,

«ompenenéHHas», KHeoNnpeaAeaEHHas CUCTEMBI.

10. Hanmumure dpopmynsl Kpamepa. B kakoM citydae OHU IPUMEHUMBI?

11. Yro Ha3piBaeTca paHrom Marpusl? Kak o Haxoaurcs?

12. Chopmynupyiite Teopemy Kponexepa — Kanemmu.

13. Ilpu KakuX YCIOBUSX CUCTEMA JIMHEHHBIX anreOpandecKux ypaBHEHUI uMeeT

MHOxecTBO pemieHnii? Korna oHa umeeT eIMHCTBEHHOE peleHue?

14. Ommmmte Metox I'aycca pemreHns CHCTeM THHEHHBIX ypaBHEHUH.

15. Kakue HEM3BeCTHBIEC HA3bIBAIOTCS CBOOOAHBIMU, a KAaKHe Oa3MCHBIMU?

16. Kakuie 0cOO€HHOCTH pEIIEHUS] OAHOPOIHBIX CUCTEM JIMHEHHBIX

anrebpandeckux ypaBHeHHl Brl 3Haete?

17. Kak ctpoutcs pyHIaMeHTalIbHas CUCTEMA PEIIeHUN?

18. Kak BBIIOJHSIOTCS JIMHEHHBIE orepaliy HaJ BekTopamu? KakoBsl cBoiicTBa

STHX ONeparmii?

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

HE3aBHCHUMBIMH?

20. Yro Takoe 6a3zuc? Kakue BekTopa 00pa3yroT 6a3uc Ha IIIOCKOCTH U B

npocTpaHncTse?

21. Kakoii 0a3uc Ha3bIBAIOT JCKAPTOBBIM?

22. Yro Takoe KOOpAUHATHI BEKTOpa?

23. Yro Ha3bIBaeTCS CKAIAPHBIM IIPOU3BeIcHIEM BeKTOpoB? KakoBsl ero

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

24. Yto Ha3bIBaeTCS BEKTOPHBIM Mpou3BeeHreM BeKTopoB? KakoBsl ero cBoiicTBa? J[jsi pereHns Kakux 3a1a4 U Kak OHO MOXKET
OBITh MCIIOJIL30BAHO?

25. YUrto Ha3bIBaeTCS CMEIIAHHBIM MPOU3BeAeHHEM BeKTOPOB? KakoBbl ero

cBoiicTBa? [y pelieHust Kakux 3a7a4 U Kak OHO MOKET ObITh UCIIOJIb30BaHO?

26. 3anuninTe B BEKTOPHON ¥ KOOPAWHATHOW (hOpMax YCIOBHUS KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.

5.2. TeMbl NUCbMEHHBIX PadoT

1. Haiitu panru matpu,.

2. Pemmthb cucteMbl TMHEHHBIX YPaBHEHHUM.

3. Haiitu coOCTBeHHBIE 3HAYEHUS U COOCTBEHHBIE CTOOIBI MATPHIIBI
4.4 HaiitTi XapakTepHCTUYECKOE YpaBHEHHE MaTPHILIbI

ee COOCTBEHHBIC 3HAUCHHUS H, TONIB3YsCh TeopeMoi Kamu-I'amMunsToHa, 00paTHYIO eif MaTpHIly .

5.3. ®oHA OLIEHOYHBIX CPEACTB




OreHOYHBIE CPeCTBa IS IPOBEICHUS IPOMEKYTOYHON U TeKyIIel aTTecTali 00yqaroIuXCsl MpUIaralTces K padodeit
nporpamme. OLEHOYHBIE U METOMYCCKIE MaTeprasbl XpaHsTes Ha Kadenpe, obecrneurnBaroLeii mpenoiaBaHue JaHHON
JHCIUIUTMHBI (MOZYIIS), @ TAKOKE pa3MEICHBI B 3IEKTPOHHAs 00pa30BaTe/IbHOI Cpeie aKkaeMUH B COCTABE COOTBETCTBYIOILCTO
kypca URL: eios.imsit.ru.

5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

3aganus co cBoboHO KoHCTpynpyeMbiM oTBeToM (CKO) mpenmnonaraet cocTaBlIeHAE Pa3BEpHYTOT0 OTBETA HA TCOPETHIESCKUH

BOIpOC. 3a1aHue ¢ BEIOOPOM oHOro BapuanTa oteTa (OB, B 3aaHUU TaHHOTO TUIA NIPeJIaraeTcs HECKOIbKO BapUAaHTOB OTBETA,
Cpeau KOTOPBIX OJIMH BEPHBINA. 3a1aHus co cBOOOIHO KOHCTpyHpyeMbiM oTBeToM (CKO) mpeamnonaraeT cocTaBlieHHE Pa3BepHYTOro
OTBETA, BKIIOYAIONIETO TIOJTHOE PEIICHHE 33/1a4H C TIOSICHEHUSIMH.

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. Bricmias MatemaTrka: MaTeMaTHUECKAN aHAIIN3 Mocksa: KuoPyc, 2021, URL:
U JIMHEHHas anredpa: YdebHoe mocobue https://book.ru/book/938335
JI1.2 | Maxkapos C. U. Bricmas maTeMaTnka: MaTeMaTHYCCKUI aHAIIN3 Mocksa: KuoPyc, 2020, URL:
W NHHEiHas anrebpa: YueOHoe mocodue https://book.ru/book/936531
JI1.3 | Kpsuios B. E. Jluneitnas anre6pa n aHanutuaeckas reomerpust: | MockBa: KuoPyc, 2022, URL:
YueOHHuK https://book.ru/book/942385
JI1.4 | Pyneik B.M. Jluneiinas anrebpa: YaeOHoe mocodne Mocksa: OOO "Hay4yHo-U31aTeIbCKUM HEHTP
NHOPA-M", 2019, URL:
http://znanium.com/catalog/document?
1d=354894
JI1.5 |Pacynos K.M., Marematuka. 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 W3 narensCcTBO, TO
JI2.1 |Enuxun B. E., AHanuTHuecKasi FTeOMETPHs U JINHEeHHas Mocksa: KnoPyc, 2019, URL:
I'pacbkun C. C. anreopa. Teopus u penienue 3axaq (s https://book.ru/book/929388
OakanaBpoB). YueOHoe mocodue: YaeOHOe
nocobue
JI2.2 | Maxkapos C. U., mox Martemartuka i1 5SKOHOMHUCTOB Mocksa: KnoPyc, 2018, URL:
pen., Mumenko M. B., |(MaTeMaTHUeCKUi aHATN3 U JUHEHHas anredpa). | https://book.ru/book/930056
O] per. 3agagHnk: Y4eOHO-TIpaKTHIecKoe mocobue
JI2.3 |Emmxun B. E., AHanuTHuyeckas reoMeTpus U JIMHeHHas Mocksa: KnoPyc, 2021, URL:
I'pacekun C. C. anrebpa. Teopus u pemeHue 3a1a4: YueOHOe https://book.ru/book/938903
nocobne
JI2.4 |BoptakoBckuii A. C., |JluneiitHas anreOpa n aHanuTHdeckas 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 H 3aJadax: Mocksa: OOO "HayuHo-u31aTeNnbCKUiA IEHTP
IlanTeneer A.B. VYuebuoe nocobue NH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=356020
6.2. DileKTPOHHbBIE yueOHbIe U3JaHHUA U 3JIeKTPOHHbIe 00pa3oBaTe/IbHbIE Pecypehl
D1 |HuTepHer yHuBepcuTeT MH(DOpMAIMOHHBIX TexHonoruit MHTYUT . - Pexum pocryna:
https://www.intuit.ru/studies/courses
32 | EctecTBeHHO-HAYUHBI 00pa30BaTENbHBIN MOPTAI . - Pexxum mocrtyna: http://www.en.edu.ru/
33 | denpepanbHbI HEeHTP HHGOPMAITMOHHO-00PA30BATEIFHBIX PECYPCOB . - Pexxum moctyma: http://fcior.edu.ru/
34 | EnmHoe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcaM ExmHoe okHO nmocTyma K 00pa3oBaTelIbHBIM pecypcam -
Pexxum poctyna: http://window.edu.ru%09/
35 | DOnextpoHHas OubIMOTEYHass cucTeMa Znanium . - Pexxum nmoctyma: http://new.znanium.com/%09
36 | OnexrtpoHHas OubnuoreuHas cuctema Ibooks . - Pexxum nmoctyma: http://www.ibooks.ru%09/
37 | OnextponHas 6ubmuoreunas cuctema BOOK.ru . - Pexxum nmoctyma: http://www.book.ru%09/
38 | Onextponnsle pecypcsl Axkagemun UMCHUT . - Pexxum moctyma: http://eios.imsit.ru/%09
39 | Web-pecypc «Odununansasiii caiit Axkagemun UMCHUT . - Pexxum poctyna: http://imsit.ru%09/




6.3.1. JIulleH3MOHHOE ¥ CBOOO/IHO pacnpocTpaHsieMoe NPorpaMMHoe odecneyeHune, B TOM YHcjie 0Te4eCTBEHHOro
NMPOU3BOJCTBA

6.3.1.1

LibreOffice Oc¢wucnsrit maket LibreOffice ITporpammuoe obecnieuenue no munersun GNU GPL

6.3.1.2

MS Office Standart 2007 Ocuchsrit maketr Microsoft Office Microsoft Open License 42921331 ot 26.10.2007

6.3.1.3

MS Office Standart 2010 O¢uchsrit maket Microsoft Office Microsoft Open License 48587685 ot 02.06.2011

6.3.1.4

MS Office Standart 2007 OducHsrii maketr Microsoft Office Jlnnensznonnsiii ceptudurat Ne 42373687 ot 27.06.2007

6.3.1.5

Microsoft Office 2007 Professional Plus Oducusrii maker 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 MexayHapomHasi opraHH3aIis o CTaHaapTu3anuy 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-gupekropos http://www.globalcio.ru

6.3.2.7

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

7. MTO (o6opynoBaHue U TeXHHYECKHeE 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-
JIEKLIHOHHOT O Mozilla Firefox 4600/DWL-G520 Wireles
THIIA, LibreOffice 20 monutopoB Acer VI93W-19”
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+Mblllib
THIIA, KypCOBBIX Inkscape 1 kommyraTop Heynpasisemblii DES-1024D
pabort (xypcoBbix | Notepad++. 1 6ecnipoBoHas Touka goctyna DWL-3200AP
MIPOEKTOB), 1C:Ipennpusitue 8. Komruiekr 3 KommiekT obopynoBanus Arduino
TPYIIOBBIX U Kaspersky Endpoint Security 5 yae6nsIx komiurekToB 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., AHTHCTATUYECKHAN OpacieT, CTSHKKH
KOHTpOJIA A 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
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Diptrace
Ramus Educational
Micro-Cap Evaluation
404 [Momemenue nns 7-Zip 75 mocaJ0YHBIX MECT, IPEIo1aBaTeIbCcKoe MECTO, JI0CKa,
[IPOBEJIEHUS Snpexc bpaysep MYJIbTUMEIUHHBIN TPOEKTOP (IEPEHOCHOIT), TEPEHOCHO
3aHATHHA LibreOffice HOYTOYK
JIEKITHOHHOTO
THIIA,
CEMUHAPCKOTO

THIIa, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIIOBHIX U




WHAMBUAYaIbHBIX
KOHCYJbTALINM,
TEKYILEro
KOHTpOJIA U
MIPOMEXYTOYHOM
aTTecTalu.

308

Ka6uuer
(;mabopatopus)
0€e30IacCHOCTH
JKH3HEIEATCIILHOCT
u. [lomemenune nis
MIPOBEICHUS
3aHATUHN
JIEKIIHOHHOT'O
THIIA,
CEMHHAPCKOT0
THUIIA, KyPCOBBIX
padoT (KypcoBbIX
MPOEKTOB),
TPYIIIOBBIX U
WHIABUIYaTbHBIX
KOHCYJbTallUH,
TEKYILEero
KOHTPOJIA U
IIPOMEKYTOUHOM
aTTeCTaIUu.

7-Zip
Supexc bpaysep
LibreOffice

60 mocaIoYHBIX MECT, ITPENOAaBATEIECKOE MECTO, T0CKa,
MYJIBTHMETUHHBIN IPOEKTOP (TIEPEHOCHOH), TEpEeHOCHOH
HOYTOYK

JEMOHCTPALMOHHBINA MaTepHal, anTedka AW-2 opaHxeBas,
Oannax pukcup. momaepxk. mocie tpam BITPTTpusec T8102,
BIIXP, ryT KpoOBEOCTaHABIMUBAOLINN, MAHEKEH-TPEHAXKED
J/peaHnmalr]. MepoIpusITHi « MakcuM», HOCHIIKH, CyMKa-
KOMIDIEKT [UTsl OKa3aHMs IepBOi goBpaueOHO# momon CMC:
nakeTs! nepepszounble [T, nakeTsl IpOTMBOXUMUYECKUE
nnauBuayansabie UIIIT-11, mnakaT nHGOpMaLMOHHBIH], ILIaL]
C MepYaTKaMu, IPOTUBOTa3bl, pECITUPATOP, IINHA TPOBOJIOYHAS
JUISL BEPXHUX KOHEYHOCTEH, IMHA TIPOBOJIOYHAS [T HIKHUX
KOHEUHOCTEH

302

[Homemmenue nns
MIPOBEICHUS
3aHATHN
JIEKLIHOHHOTO
TUIA,
CEMHHAPCKOIo
TUTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIIOBBIX U
WHIWBUAYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJIA U
IIPOMEKYTOUHOM
aTTeCTallUH.

7-Zip
Sunekc bpayzep
LibreCAD

92 mocaIoYHBIX MECTa, MPETOoIaBaTeILCKOe MECTO, T0CKa,
MyJIbTUMEIUiTHBIH poekTop (infocus in2104), skpaH,
MTEPEHOCHON HOYTOYK

403

ITomemenue misa
MIPOBEICHUS
3aHSITHHN
JIEKIIMOHHOTO THIIA

7-Zip
Snpexc bpaysep
LibreOffice

28 MOCaZouHbIX MECT, NIPEIOoIaBaTeIbCKOEe MECTO, JOCKa,
MYITBTHMETUHHBIN TPOEKTOP (TIEPEHOCHOH), TepEeHOCHOH

HOYTOYK

123

ITomemenue gisa
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOTO
TUIA,
CEMUHApPCKOT0
TUNA, KyPCOBBIX
paboT (KypCcoBBIX
IIPOEKTOB),
TPYIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTAlINH,
TEKYILEro
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTaluy,
CaMOCTOSITENIbHOU
paboTHL.

Windows 10 Pro RUS
7-Zip

Supexc bpaysep
Mozilla Firefox
LibreOffice
LibreCAD

Inkscape

Notepad++.

1C:IIpennpusitue 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

19 mocamouHBIX MecT, pabodee MECTO MPEroAaBaTeIs

19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-416/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monutopo LG Flatron 1718s

19 KOMIUIEKTOB KJIaBUATypa+Mbllllb

1 meympasmnsemsrit kommyTtatop TP-LINK TL-SG1024D




Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

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

ZEAL

Klite Mega Codec Pack

8. METOUMYECKHE YKA3AHMUA /U1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIS)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHUIO MOATOTOBKH Pean3alis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeaycMaTpUBAET UCIOJIb30BaHKUE B YUeOHOM MPOIIECCe AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 33/1a4, IPOBE/ICHNE OJIMI-OIPOCOB, HCCIIeI0BaTEIbCKUE pabOThI) B COUCTAaHUH C BHEAYJUTOPHOH paboTOi C 1eNbIo
(hopMHpPOBaHUS 1 pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YJarOITHXCH.

JlexuuoHHsIe 3aHATHA gononHstorcs [13 u pasmuaaeiMu popmamu CPC ¢ yueOHOM 1 HaydHOU uTepaTypoil B mporecce Takoit
pabOThI CTYAEHTHI IPUOOPETAIOT HABBIKH «TTYOOKOT0 YTEHUS - aHAIN3a U HHTEPIPETAlUU TEKCTOB 10 METOI0JIOTUH U METOAUKE
JICITUTTIAHEL.

Y4eOHBII MaTepHall 110 JUCHHUIIINHE « BBICOKONPON3BOUTENFHBIE BEIYUCIUTENBHBIC CHCTEMBI». Pa3IeieH Ha JIOTHISCKH
3aBepIlIeHHbIE YacTH (MOAYNIN), TIOCIIe U3ydeHHs, KOTOPBIX IpelycMaTpHBAaeTCs aTTecTays B popMe MICbMEHHBIX TECTOB,
KOHTPOJIbHBIX PaboT.

PaboTs! oneHMBaroTCA B 6ayuiax, CyMMa KOTOPBIX JaeT PeHTHHT Kakaoro o0ydaromerocs. B 6amrax orieHHBarOTCS HE TONBKO
3HAHUSA U HABBIKY O0YJaOMINXCs, HO ¥ X TBOPYECKHE BOSMOXKHOCTH: aKTHBHOCTb, HEOPAHHAPHOCTD PEIICHUI TOCTABIEHHBIX
npodaeM. Kaxkaplit Moy b yueOHON AUCIUIIMHBI BKIIIOYAaeT 00s13aTeNbHbIe BUABI padoT — jiekuunu, [13, pasnuunsie Buas CPC
(BBITIOJTHEHUE JOMAIITHUX 3aJaHAH [0 PEIICHHMIO 3a/1ad, TOJrOTOBKA K JICKIUSAM U TPAKTHYCCKUM 3aHATHIM).

®dopma TeKyIero KOHTPOJIS 3HaHUH — paboTa CTy[IeHTa Ha IPaKTHIECKOM 3aHATHH, orpoc. Popma MpoMeKyTOUHBIX aTTECTaIni —
KOHTpPOJIbHAs paboTa B ayIUTOPUH, JOMAIIHss paboTa. MiToroBas hopmMa KOHTPOJISI 3HAHUH 1O MOIYIISIM — KOHTpOJIbHAs paboTa ¢
3aJja4yaMu 110 MaTepUaIy MOIyJIs.

Meroandeckue yka3aHHUs 110 BEIITOJTHEHHIO BCEX BUIOB yIeOHON pabOTHI pa3MeIIeHB! B AJICKTPOHHOH 00pa3oBaTeIbHON cpere
aKaJleMHH.

Meroandeckue yka3aHus U MaTepHaibl 0 BUIaM yI€OHBIX 3aHITUH MO TUCLHUIINHE:

Buy yaeOHBIX 3aHATHI, paboT - OpraHu3anys IesTeIbHOCTH 00yJaromerocs

Jlexnust - Hanmmcanme KOHCIEKTa JIEKINI: KPATKO, CXEMaTHIHO, ITOCIEAOBATEIFHO (PUKCHPOBATH OCHOBHEIE TIOJIOKECHUS, BBIBOIHI,
(hopMynHpOBKH, 0000IIEHH, OTMEUaTh BayKHBIE MBICITH, BBLAEIATH KIIOUEBEBIE CIIOBA, TEpMUHBL. [IpoBepka TepMUHOB, IOHATHIL €
HOMOIIBIO SHIMKJIONEHH, CIIOBapeH, CIIPaBOYHUKOB C BHIIIMCHIBAHUEM TOJIKOBaHUH B TeTpa b. OO03HAUUTH BOIIPOCH, TEPMHHBI,
MaTtepHal, KOTOPHIA BEI3EIBAET TPYIHOCTH, MOMBITATHCSA HAHTH OTBET B PEKOMEHIyeMOH JINTEpaType, €CIIN CaMOCTOSTENIFHO HE
yaaétcs pa3o0pathCs B MaTepHane, He0OX0AUMO chopMyIHPOBATh BOIPOC U 3a4aTh IPETIOJaBaTeI0 Ha KOHCYNbTAIlUH, Ha
MpPaKTUIECKOM 3aHATHU.

IMpakTrdeckue 3aHsTHS - KOHCIIEKTHPOBaHIE HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JISKIIHH, ITOJITOTOBKA OTBETOB K KOHTPOJIEHBIM
BOIIPOCAM, IPOCMOTP PEKOMEHAYEMOI TUTepaTypsl, paboTa ¢ TEKCTOM. BEITOTHEHIE TPaKTHYECKUX 3aa4 B MHCTPYMEHTAIBHBIX
cpenax. Bemmonnenue mpoekToB. Pemenne pacyéTHO-rpaguuecKux 3a1aHuid, pelieHue 3aJau Mo alropuTMy U JIp.
CamocrositenbHast paboTa - 3HAKOMCTBO C OCHOBHOI U JIOTIOJHUTENILHON JIMTEPAaTypOH, BKIIIOYAs CIIPABOYHBIC N3/IaHNS,
3apyOeKHbIC HICTOYHNKH, KOHCTIEKT OCHOBHBIX TIOJIO’KCHHMH, TEPMUHOB, CBEICHNH, TPEOYIOMMXCS AT 3alIOMHHAHNS U SBIISIOIINXCS
OCHOBOIIOJIATAIOIIUMH B 3T0H Teme. CocTaBlIeHHE aHHOTAIHH K IPOYUTAHHBIM JINTEPATypPHBIM HCTOYHUKAM H JP.

9. METOJUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHNIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMH 32/1a9aMHU CAMOCTOSATENLHON paOOTHI CTYACHTOB, SBISIOTCS: BO—EPBBIX, IPOAOIDKEHNE U3YUSHHSI JUCIUILINHBI B
JIOMAIIHUX YCJIOBHSIX 110 MpOrpaMMe, IPeAIoKEeHHON penoaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYACHTAM HHTepeca K TeXHUYECKON
W MaTeMaTUYECKOW JIUTepaType, HHXKEHEPHOMY Jieny. M3ydeHue u u3joxeHne HHPOPMAIK, OTYISHHOHN B pe3ylibTaTe H3ydeHHS
Hay4YHOH JINTEPATYpHl U MPAKTUYECKUX MaTePUAJIOB, IPEIoaraeT pa3BUTHE y CTY/IEHTOB KaK BJIaJICHUS] HABBIKAMU YCTHOU peyH,
TaK ¥ cocoOHOCTEH K YeTKOMY MUCHbMEHHOMY M3JI0KEHHIO MaTepHaa.

OCHOBHOM (hOpMOI KOHTPOJIS 32 CAMOCTOSTENEHON paboTOl CTYJCHTOB SBISFOTCS MPAKTHISCKUE 3aHITH, a TAKKE e)KCHECTIbHBIC
KOHCYJbTAIlMHU TPETo1aBaTessl.

IIpakTrdeckue 3aHATHS — HanOOJIee MOAXOIAIIee MECTO sl (OPMUPOBAHHS YMEHUSI IPUMEHSATH MOJTyIeHHBIC 3HAHUS B
MPAKTUYECKOM JesITeNbHOCTH.

ITpu moaroTOBKE K MPAKTHYECKUM 3aHATHSAM CIEAYET COOIONATh CHCTEMATHYHOCTh M IIOCIIeIOBAaTEIBHOCTE B paborte. Heobxommmo
CHayaJia BHUMATEIFHO O3HAKOMHTLCS C COJIEpKAHNEM TUTaHA TIPAKTHIECKUX 3aHATHH. 3aTeM, HAWTH B y4eOHOH JInTeparype
COOTBETCTBYIOIIME Pa3/eNbl U NPOYUTaTh UX. OCBaMBaTh U3y4aeMblii MaTepHal ciaeayeT no yacTsM. Ilocie n3ydeHus Kakon-muoo
TEMBI WU €€ OTAENbHBIX pa3esioB HE0OX0IUMO MOTyYEHHbIE 3HaHUSI IPUBECTU B CHCTEMY, CBSI3aTh BOSIMHO BECh MPOPAaOOTaHHBIN
MaTepual.

IIpu moaBeAEHUM UTOTOB CAMOCTOATEILHON pabOTHI MPeTogaBaTelieM OCHOBHOE BHIMAaHHE JODKHO YASIATHCS pa3dopy U OIICHKE
Tyqmux padot, aHanu3y HepocTaTkoB. 110 mpeanokeHuIo npenoaaBatelis CTyAeHT MOKET U3JI0KUTh COJIep KaHUe BBIITOJIHEHHON UM
MICEMEHHOH pabOTHI Ha MPAaKTHYCCKUX 3aHATHAX




