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PaGouast mporpaMma AUCIUTLINHEL
pa3paboTaHa B cooTBeTcTBUH ¢ PTOC:

®DenepanbHblii TOCY1apCTBEHHBIN 00pa30BaTeNbHbII CTaHIAPT BBICIIEr0 00pa30BaHMs - MarUCTPaTypa MO HAIIPaBICHUIO
noaroroBku 20.04.01 Texnochepnas 6e3onacHocTs (Mpuka3 MunoOpHayku Poccun ot 25.05.2020 . Ne 678)

COCTAaBJICHA HA OCHOBAHUU yqeﬁﬂoro IJia"Ha 06pa3OBaTean0ﬁ nporpamMmmabi:

20.04.01 Hanpasnenue noarotroBku "TexHochepHas 6e30macHOCTh"
HampasienHocTs "Y1paBieHune TeXHOCHEPHOH 6€301mMacHOCTHIO"
roJ Hayana nmoarotoBku 2024

Padouyro nporpammy coctaBuJji(u):
Kk.m.u., Joyeum, Jlunesuy O.U.
Pabouast mporpamMma o100peHa Ha 3aceiaHuU Kaeapsl

3aBenyroumii kadeapoit Bukyinor CranucnaB BukropoBmy



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

ObecrnieueHne 06a30BOTO YPOBHS 3HAHUH M HABBIKOB, HEOOXOIUMBIX Tt (POPMUPOBAHHS CIIOCOOHOCTH BOCTIPHHIMATH
MaTeMaTH4ecKUue 3HaHHs, yMEHHUs CAMOCTOSITEILHO ITPUOOPETaTh, pa3BUBATh M IPUMEHATD UX JUISl PELICHUS
HECTAaH/IapTHBIX 337124, B TOM UYHCJIC B HOBOW MJIM HE3HAKOMOH CpeJie i B MEXKIUCIUIUIMHAPHOM KOHTEKCTE.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: b1.0

2.1 | TpeGoBanus K NpeABaAPUTEILHOI NOATOTOBKE 00y4al0IIerocs:

2.2 | JucUUNIAHBI H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JTAHHOI JUCIHILITMHBI (MOTYJIsI) HEOOXOHMMO KaK
npealecTByomee:

2.2.1 | Opranu3zanyst MOHUTOPHHTA 0€30MaCHOCTH TPyAa

2.2.2| OneHka U IPOrHO3UPOBAaHUE YPE3BbIUAIHBIX CUTYaAIMH

2.2.3 | MeTo/1pI OLIEHKH JUKBHIAIMN YPE3BBIYAWHBIX CUTYAIHi

2.2.4| Opranu3zanysi KOHTPOJIS 32 COCTOSHUEM OXpPaHbl TpyJa

2.2.5| Hay4Ho-uccienoBatenbckast padora (T0JydeHHE IEPBHYHBIX HABBIKOB HAYYHO-MCCIIEIOBATEILCKOI PabOThI)

2.2.6 | DKOHOMHUYECKOE PETYIUPOBAHIE IIPHPOTOOXPAHHON AEATETHHOCTH

3. KOMOETEHLAY OB YYAIOIETOCSI, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHMS JACHHATLINHBI
(MOZYJIsST)

VYK-1: Cnioco6eH ocyniecTBJIsITh KPUTHYECKU aHAJIN3 MPOOJIEMHBIX CUTYaI[Hil HA OCHOBE CHCTEMHOTO0 MOIX0/a,
BbIPA0aTHIBATh CTPATErUIO AeiiCTBUI

YK-1.1: IIpumMensieT MaTeMaTHIeCcKOTO anmapara Uit KpUTHIeCKOTO aHa-JIn3a MPOOJIEMHBIX CUTYaIui

VK-1.2: Pa3pabaTbiBaeT CTpATETHIO IEHCTBUI T pasperieH st MPOOIeMHBIX CUTYaIHi

VYK-1.3: Pa3pabatbiBaeT abTepHATHBHBIE CTPATETHH ACHCTBUH PH Pa3penIecHUH IPOOIEMHBIX CHTYalni

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS T0KEH

3.1|3nare:

3.1.1 | MaTemMaTHueckoe MOAECTHUPOBAHUE CUTYALMH MO MPOPUITIO 1eSTETbHOCTH; COBPEMEHHBIE MaTeMaTHIeCKUEe MOACTH U
METO/bI PEIICHHS TEXHUYECKNX 3a/1a4.

3.2 Ymern:

3.2.1 | MonenupoBaTh U aHATH3UPOBATH MPOOIEMHBIC CUTYAIMU; CTABUTh 33Ja4u B chepe MpoPecCHOHANBHOMN NeSITEIbHOCTH.

3.3| Baagers:

3.3.1 | MaTeMaTH9eCKIMHI METOIaMH pa3perIeHus po(heCCHOHATIPHBIX CUTYAIH; METOAaMH PEIICHHS 3a/1a4 C yIETOM
JOCTHKEHUH HAYKU.

4. CTPYKTYPA JUCLIUILJIMHBI (MOZY.JIST)

Bun HaumeHnoBaHue pa3aesioB U TeM /BU/I 3aHATUS/ Cemectp | YHacos | Jlureparypa | IlpIlo
3aHATHSA / Kypc ATroT

Paznen |Pasped 1. Teopus ¢pyHkumii KoMijeKCcHOIl nepeMeHHOI

Jlex Teopust GyHKIUI KOMIUIEKCHO nepeMeHHO# /Jlex/ 1 2 JI1.1J12.2 0

IIp Teopus GyHKIUI KOMITIEKCHOI epeMeHHoi /TIp/ 1 2 JI1.1J12.2 0

Cp Teopus ¢yHKIMIt KOMIIEKCHOIT nepemeHHoi /Cp/ 1 22 J1.1J12.2 0
Pazgen |Pa3zgen 2. MateMaTH4yeckHne MOJe/IM H MOJeIMPOBaHUe

Jlex MareMaTHdecKkue MOAENH U MogenupoBanue /JIex/ 1 1 J1.1J12.2 0

IIp MaremaTHdeckue Moaenu u Mmopenuposanue /T1p/ 1 1 J1.1J12.2 0

Cp Marematndeckne MoenH 1 Mozenuposanue /Cp/ 1 20 JI1.1J12.2 0
Paznen | Pa3spes 3. Moae/u JTMHEIHOT0 NIPOrpaMMHUPOBAHHUS

Jlex Mopenu nuHEHHOTO nporpaMMupoBanus /JIek/ 1 1 JIT.1J12.1 0

Ip Mopemu nuHEHHOTO TporpamMupoBanus /I1p/ 1 1 JI1.1J12.1J13. 0

1




Cp Mopenu nuHeiHOTO Iporpammuposanus /Cp/ 1 20 JI1.1J13.2

HKP Mopnenu nuHeitHOTO Tporpammuposanust /MKP/ 1 2

5. COAEP)KAHUE JUCHUILIAHBI (MOAYJIST)

CogepxaHue JEKIMOHHOTO Kypca

Paznen 1. Teopust pyHKIMM KOMITIEKCHOM NEPEMEHHOM

Juddepennupoanue GpyHKIMN KOMILIEKCHOTO IepeMeHHoro. MHTerpupoBanne (GyHKIHHA KOMIUICKCHOH ITEpeMEHHOH.
W3ommupoBanHble 0coObIe ToukH. X kmaccnguxkaryst. OcHoBHas Teopema Komm. BrraeTsl, Mx BEYHUCICHUS.

Paznen 2. MaTemaTiuueckue MOJICNIA U MOJICIMPOBaHHE
ITonsaTne Mmatematuueckoit Mmoaenu. Llenu nocrpoenust Mmoneneit. CoiictBa Moaeneil. @opMbl IPeaCTaBICHUS MOAETH.
Krnaccudukanus moaeneit. Monenuposanue. Knaccupukanus MoenupoBanys. BeraucIuTenbHbINA 3KCIICPUMEHT.

Paznen 3. Moaenu TUHEHHOTO MPOrpaMMHUPOBAHUS
ITocTanoBKa 3a7a4un TMHEWHOTO porpaMMIpoBaHus. [ padudeckuii MeTo ] penIeH s 3a1a49H JIMHEHHOTO IIPOTPaMMHPOBAHNS.
IIpumMeps! Mozenel JINHEMHOTO IPOrpaMMHUPOBAHUSL.

Temsr MMPAaKTUICCKUX 3aHITUI

Paznen 1. Teopust pyHKIMM KOMITIEKCHONM NEPEMEHHOM

I[Npaxruyeckoe 3auaTue 1-2. luddepeHnnpoBanye 1 MHTErpupoBaHue (YHKIMN KOMIUICKCHOM IIepeMeHHOH (2 Jaca, peleHue
3a/aq)

Ipaktrueckoe 3ansarue 3. M3ommpoBanHbIe 0coObIe TOukH. MxX knaccudukanus (caMocTosTedbHAs padoTa; peleHne 3a1ad)
IIpaktuyeckoe 3ansatue 4. OcHoBHas Teopema Ko, Boruersl, UX BbIYMCIEHHS (CaMOCTOSITENbHAs paboTa; pelieHue 3a1a)

Pasnen 2. MaTemaTuueckue MOJIENIN U MOJIEJIUPOBAHUE

IIpaktudeckoe 3ansaTue 5. Matematuueckasi MOJIENb: MOHATHE, CBOWCTBA, KITacCU(PHKALUS (CaMOCTOsATeNbHAs padoTa; peleHmne
3a/1a4)

[Mpaktudeckoe 3ausaTHe 6. MonenupoBaHue. BeraucaurenbHbIi dkcriepuMenT (1 dac,perieHne 3a1aq)

Paznen 3. Monenu TMHEHHOTO NPOrpaMMHUPOBAHUS

ITpakTrdeckoe 3anaTue 7. [TocTaHOBKA 3aJauy TMHEHHOIO MPOrPaMMHPOBAHHUS (CAMOCTOsITENbHAS paboTa; pellIeHne 3a4a4)
IIpakTrdeckoe 3ansTue 8. Pemenue 3aqad IMHEHHOTO IPOrpaMMHPOBaHUs rpaduueckuM MeToaoM. (1 dac, pemeHne 3aaaq)
IIpaktrdeckoe 3ansaTue 9. Moaenu TMHEHHOTO MPOrpaMMHUPOBaHus. (CaMOCTOsTEIbHAsL paboTa; pelIeHre 3a/1a)

6. ®OH/JI OHEHOYHbIX CPEJICTB

6.1. IlepeyeHb BU/IOB OLIEHOYHBIX CPEACTB

BOHpOCLI JUTS TEKYHIETO U IPOMEKYTOUYHOTO KOHTPOJIA, TECTHL, MHAWUBUAYAJIbHBIC 3aJaHUA

6.2. TeMbl NUCbMEHHBIX padoT

6.3. KoHTpoJbHbIE BONPOCHI U 3a/IaHUSI

Bompocs! 1u1sl TEKyLero KOHTPOJLsL
Pazgen 1. Teopus GpyHKINT KOMIUIEKCHOH EpeMEHHON

O 003N DN K~ W —

. IloHsITHE KOMILIEKCHOTO YHCHA.

. AnreOpandeckast (hopMa KOMITTIEKCHOTO YHCIIA.

. Iloxa3arenpHOE U TPHTOHOMETPUUECKOE MPEICTABICHHUS (HYHKIIMH KOMIUIEKCHOTO apTyMEHTA.
. AuddepenupoBanne GyHKIHHA KOMIUICKCHOHN nepemMeHHoit. Ycnosus Ko — PuMana.

. IToHsATHE aHATUTHYECKON (PYHKIIHH.

. IlonsiTe TapMOHUYHON (QYHKITHH.

. CBsI3p MeX Ty TApMOHUYIHON M aHATUTHYECKOH (DYHKIUAMH.

. IlonsiTre nHTErpana oT GYHKIMN KOMIUICKCHOH IIEpEeMEHHON.

. NUuTerpanbubie Teopembl Komn.

10. Psg Teitnopa.

11. Pan Jlopana.

12. Kimaccudukarys H30IMpOBaHHBIX 0COOBIX TOYEK OJJHO3HAYHOTO XapaKTepa aHAJIMTHICCKOH (DYHKIHUH.
13. BeruucieHue BbIUYETOB.

14. Boruncnenue HeCOOCTBEHHBIX HHTETPAIOB C TOMOIIBIO BHIYETOB.

15. TToHATHE aHATUTHYECKON (PYHKITHH.

16. IToHsiTHE TApMOHIYHOH (QYHKIHH.

17. CBs3b MeX Iy TApMOHUYHON M aHATUTHIECCKONH (YHKIUSIMH.

Paznen 2. MaTemaTuueckasi MOJIeNb U MOJIECIUPOBAHHE

18. Ilonarue Mozeny.




19. Llemu mocTpoeHus: MOJEIEH.
20. CBoiicTBa MO€ENEN.

21. ®opMbl IpeACTaBIECHUS MOJIEIH.
22. Knaccuduxarust Mmoaemnei.
23. IloHATHE MOAETUPOBAHHUSL.
24. Kinaccudukanus MOJACTUPOBAHHUS

25. BeIYUCIUTENBHBIN KCIIEPUMEHT

Pazgen 3. Moaenu nuHEHHOTO IPOrPAMMHUPOBAHUS

26. IlocTaHOBKa 3a7a4y IMHEHHOTO IPOrPaMMHUPOBAHUSL.

27. I'padpraeckuii METO PeIIeHHs 331a41 JIMHEHHOTO IIPOTpaMMHPOBAHUSL.
28. IIpumepsl MozeIeH TMHEHHOTO IPOrPAMMUPOBAHUS.

6.4. Metoauueckue MaTepuaJibl, ONpeae/iaomue npoueaypbl OueHUBaHUSA

3ayer no AMCUUILTMHE HAMpaBIIeH Ha OLEHKY 3HAHUW, YMEHUH 1 HABBIKOB, XapaKTEPU3YIOMINX OCBOCHUE YACTH KOMITETEHITHH.
3a4er 1Mo AUCIMIUIMHE CTABUTCS [0 UTOraM paboThl 00YJYArOLIErocs B TEUCHHE CEMECTPA, BBIPA)KCHHBIM B BUC BBITIOIHCHHUS TECTa
Y MHUBHUIYAIBHBIX 3aJaHHUMH.
Tect comepxuT 6 3amaHuid. 3a KaK/0€ BHITIOJTHEHHOE 3a/1aHue CTyeHT nony4daeT ot 0 1o 1 6amna. Eciiu cymmapHOe KOH4ecTBO
HaOpaHHBIX 0atoB He MeHee 3 (He MeHee 50%), TO TeCT CUUTAETCS 3aU4TCHHBIM.
3a KKy PElICHHYIO 3a1a4y WHAWBHIYAIFHOTO 33/IaHus CTyIeHT noiy4aeT ot 0 o 1 6amwta. Eciu cyMMapHOE KOJIHMYECTBO
HaOpaHHBIX 0aToB He MeHee 50%, TO HHAMBHUAYAIBHOE 3aJ]aHAe CUUTACTCS 3a4TCHHBIM.
Jis moy4eHus 3a4eTa TeCT U Bce MHIUBHLyaJIbHbIE 3aJaHHs JOJDKHBI OBITh 32aUTECHEI.
O1leHKa «3a4YTE€HOY BBICTABISICTCS 03 ClielUalbHOro codeceioBanus. Eciu TeCT U MHAMBHAYAIIbHBIC 3a/IaHHS BHIIIOJHCHBI HE
CBOEBPEMEHHO, TO TIPEII0JaBaTelb BIPaBe 331aBaTh JOMOJHATEIBHBIC BOIPOCH], HAIIPAaBICHHEIC HA YTOYHEHUE YPOBHS 3HAHUM,
YMEHUH 1 HAaBBIKOB CTYJICHTA B paMKaX OCBOCHHS KOMITETCHIINH 110 JAHHOW JMCIUTLTIHE.

7. YAEBHO-METOJWYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHOUIIJIMHBI (MO YJIS)

7.1 PexoMeHayemMas TUTepaTypa

7.1.1. OcHOBHas JUTEpPaTypa

ABTOpBI, COCTaBUTEIHN

3armaBue

W3narenscTBO, TOX

JI1.1 | Kyaemun Oner MareMmaTHdecKie METOBI M MOZIENHN: yaeOHoe mocodne Hosocubupck: CI'YBT,
I'eopruesuy, 2019
CwmupHoBa Exatepuna
BukroposHa, JIlunesuu
Oumnsra UropesHa
7.1.2. JlonoIHUTeIbHAS JUTEPATypa
ABTODBI, COCTaBUTENH 3arnaBue W3natenscTBO, rox
JI2.1 | Kpemep Haym Teopust BepoaTHOCTEH 1 MaTeMaTH4ecKast CTATHCTHKA: y4el. Juis Mocksa: FOHUTH, 2000
ITeBeneBuu CTYZICHTOB BY30B 10 SKOHOM. CII€Il.
JI2.2 | ITuckynoB Hukomnai JuddepeHnnanbHoe ¥ HHTETPATbHOE HCUUCIIEHHS: yueO. mocoone Mocksa: UnTerpan-
CeménoBuu ITpecc, 2007
7.1.3. MeToauueckue pa3padboTku
ABTOpBI, COCTABUTENN 3arnaBue W3natenscTBo, roa
JI3.1 |Torman Ana Tunosble 337241 IO TEOPUHU BEPOSITHOCTEN M MaTeMaTHIECKOM HoBocubupck: HI'ABT,
[TonomoBHA CTaTUCTHUKE 1998
JI3.2 | bonotiok B.A,, IIpakTukyM U MHAMBHUYalbHbIE 3a[aHUS 110 KYpCYy TEOPUH Mocksa: Jlans, 2010

Bonotiok JI.A., I'punb
AT, Tpuns N.IL

BEPOSTHOCTEH (TUIOBBIEC PACUETHI)

7.3 IlepevyeHb MPOrPaMMHOI0 oGecreYeHust

Oneparronnas cucrema Windows
IMakeT npuKIaaHOTrO MporpaMmuoro obecredenust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHUIIIMHBI (MO YJIA)

Hasnauenue O6opynoBanue
YuebOHas ayIUTOPHUs quts | AynuropHas nocka; Kommexr yae6HON Mebenn
IpOBEAEHHS MpPaKTUIECKUX
3aHATHI
YuebHas ayIUTOpHUs quts | AynuropHas nocka; Kommekr yaeOHol Mebenn
IIPOBEICHUS TPYIIIOBBIX U
VHIUBUIYaTbHBIX KOHCYIbTanuil
ITomemnienue qutst | Komrtexr yueOHo# mebenu Ha 15 1ocaiouHbIX MeCT.
CaMOCTOSITENILHON pabots! | ITIK — 10 mT., moakimroueHHBIX K ceTH "MHTepHET" M 00ecrieunBarOmuX JAOCTYI B 3JIEKTPOHHYIO




00yJaromuxcst

nH()OPMANMOHHO-00pa30BaTENbHYIO Cpey Y HUBEPCHUTETA.

VYyeOHas ayIUTOpHUs IS
MPOBENICHHSI TEKYIIETO KOHTPOJIS
Y TIPOMEXXYTOYHOU aTTEeCTAIUU

AyauropHas nocka; Kommiexr yuebnoii mebenu

YuebOHast ayIUTOpHUs JUTS
[IPOBEICHUS 3aHATHN
JIEKLIMOHHOTO THIA

AynutopHas nocka; KomruiekT yue6HOH Mebenn




