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MaTteMaTHyecKHe MeTOAbl U MOJ1€eIH

paboyasi mporpaMmmMa JAUCHUILTUHBI (MOTYJIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUTIIHH
O6pazoBaTtenbHAsS 23.04.03 Hamnpapnenue NOATOTOBKH "DKCIUTyaTalMs TpPaHCIOPTHO-TEXHOIOTUYECKUX
porpaMma MAIIUH ¥ KOMILIEKCOB"
IMpodune "Dxcruryatanusi IHeperpy304HOro OOOPYNOBaHUS IOPTOB KM TPAHCHOPTHBIX
TepMUHaIOB"

roJ Havasia rmoarorosku 2025
Keamudukanms MAarucTp
®dopma 00yueHus 3a04yHast
OO11ast TpyI0EMKOCTD 23ET
YacoB 1o yueOHOMY IJIaHy 72 Buapl KOHTpOJISL B ceMecTpax:
B TOM YHCIJIE: 3auer 1

ayJIUTOPHBIC 3aHITUS 6

caMocTosTebHas paboTa 64

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3ansaTuii vII PII

Jlexmun 4 4 4 4
IIpakrtuueckue 2 4 2 4
Hnas KoHTaKTHas 2 2 2 2
pabota
Uroro ayn. 6 8 6 8
KoHnraktHas 8 10 8 10
pabora
Cawm. pabora 64 62 64 62
Hroro 72 72 72 72




Paboyas mporpaMma IUCITHTUTHHEL

pa3paboTaHa B cooTBeTcTBUH ¢ PTOC:

®DenepanbHblii TOCY1apCTBEHHBIN 00pa30BaTeNbHbII CTaHIAPT BBICIIEr0 00pa30BaHMs - MarUCTPaTypa MO HAIIPaBICHUIO
noarotoBku 23.04.03 DkcrutyartaIys TpaHCIOPTHO-TEXHOJIOTHIECKUX MAIIMH U KOMIUTEKCOB (puka3 MuHoOpHayku Poccum ot
07.08.2020 r. Ne 906)

COCTaBJIeHA HA OCHOBAHHH Y4e0OHOI0 IUIAaHA 00pa30BaTeIbHOI MPOrpaMMblL:

23.04.03 HanpasneHue NOATOTOBKU "ODKCIITyaTallUs TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH 1 KOMILIEKCOB"
IIpodmis "DxcruTyaTaryst Heperpy309HOro 000py10BaHHS IIOPTOB U TPAHCIIOPTHBIX TEPMHUHAIIOB"
roJ Hayamna rmoarorosku 2025

Pa6ouyro nporpamMmmy cocraBui(u):
x.m.H., [Joyeum, Jlunesuu O.U.
Pabouas nporpamma ogoOpeHa Ha 3aceaHuH Kadeapbl

3aBenyronmii kapenpoit Jlunesnu Onbra Uropesna



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

Obecrnieuenne 06a30BOr0 yPOBHS 3HAHUN W HABBIKOB, HEOOXOMMBIX ISt (JOPMHUPOBAHNUS CIOCOOHOCTH BOCIIPHHUMATH
MaTeMaTH4ecKUue 3HaHHsl, yMEHHUs CAMOCTOSTEILHO TPUOOPETaTh, pa3BUBATh M IPUMEHSTD UX JJIs PeILCHHs
HECTaH/IapTHBIX 33]1a4, B TOM YHCJIe B HOBOM MJIM HE3HAKOMOI! CpeJie 1 B MEXKAUCIUIUIMHAPHOM 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 | Hayuno-uccrnenoBaTenbckas padbora

2.2.2 | Hayuno-mccnenoBarenbsckas paboTa (TIoydeHne IEPBUYHBIX HaBBIKOB HAYYHO-NCCIIE0BATEIBCKON PabOThI)

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS U CLIUIIJINHBI
(MOYJIsT)

VYK-1: Cnoco0eH ocymecTBJISITh KPUTHYECKUIH aHAJIM3 NPO0IeMHBIX CUTYyalHil HA 0CHOBE CHCTEMHOI0 MOAX0/1a,
BbIPAa0aThIBATH CTPATETHIO i CTBUIi

VYK-1.1: [IprMeHsieT CHCTEMHBIH ITOIXOJT IPH IPOBEACHUN KPUTHYECKOTO aHAIN3a MPOOIEMHBIX CHTyannit

OIIK-1: CriocoGeH cTaBHTh U pelIaTh HAYYHO-TeXHHYeCKHe 3a1a4H B cepe cBoeii MpodecCHOHATLHOIM 1eATeTbHOCTH 1
HOBBIX MEKIUCIMIUIMHAPHBIX HANPABJICHUH € HCNO/Ib30BAHHEM €CTeCTBEHHOHAYYHBIX H MATeMAaTHYECKHX MojieJeii ¢
y4eTOM MOoCIeTHUX JOCTHKeHUH HAYKH M TeXHUKH;

OIIK-1.3: [IpuMeHseT METOABI pEILIEHHS HAYYHO-TEXHUYECKUX 3ajjad IPU UCIOJIb30BaHUM €CTECTBEHHOHAYYHBIX U
MaTeMaTHYECKUX Mofenel B cepe cBoeH mpodheccnoHaTbHON AeITEIbHOCTH

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

3.1|3unars:
3.2 | Ymerth:
3.3| Baaners:
4. CTPYKTYPA JUCIIUIIJIMHBI (MO YJISA)
Bun HaumeHoBaHue pa3aesioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pasnen |Pa3zpen 1. Teopusi pyHKuMiT KOMIIEKCHOH epeMeHHOM
Jlex Teopust GYHKIUI KOMIUIEKCHOM epeMeHHoi#t /JIex/ 1 2 JI1.1J12.2 0
IIp Teopust GpyHKIMIT KOMITIEKCHOH epemenHoi /T1p/ 1 2 JI1.1J12.2 0
Cp Teopust GyHKIMI KOMITIEKCHO# epemeHHoit /Cp/ 1 22 JI1.1J12.2 0
Pazmen |Pa3zpes 2. MaTemaTuuyeckue MoJe1d U MOJeJTHPOBAHME
Jlex MaremaTtuyeckue MOAeNH U Moaenuposanue /JIex/ 1 1 JI1.1J12.2 0
IIp MaremaTudeckue Moaenu u Mmoaenuposanue /I1p/ 1 1 J1.1J12.2 0
Cp MaremaTtrdeckue Mogenn u Moaenuposanue /Cp/ 1 20 J1.1J12.2
Paznen | Paspes 3. Moae/u JTUHEIHOT0 IPOrPaMMHUPOBAHNUS
Jlex Mopenu nuHEHHOTO porpaMMupoBanus /JIex/ 1 1 JIT.1J12.1 0
IIp Mopemu nuHEHHOTO TporpamMuposanus /T1p/ 1 1 JI1.1J12.1J13. 0
1
Cp Mogenu nuHelHOTO IporpamMupoBanus /Cp/ 1 20 JI1.1J13.2 0
UKP Mogenu nuneiHOTO TporpammupoBanus /MKP/ 1 2 0

5. COAEP)KAHUE JUCHUILIAHBI (MOAYJIST)

CopaepixaHue JIEKLIUOHHOTO Kypca
Paznen 1. Teopust pyHKIMM KOMITIEKCHOM EpPEMEHHOM
Juddepennupoanne GpyHKIMN KOMILIEKCHOTO IepeMeHHoro. MHTerpupoBanne (GyHKIHHA KOMIUIEKCHOH IIEpEeMEHHOH.




W3onmupoBanHbIe 0coObIe Toukn. Mx knaccudukamnusa. OcHoBHas Teopema Kommn. BeraeTs!, UX BBIYHCIICHHUS.

Paznen 2. MaremaTrueckre MOJIEH U MOJICITHPOBAHHE
ITonsitne Matematuueckoit Mmoaenu. Llenn moctpoenust moaeneid. CoiicTBa Moneneil. DopMbl IpencTaBISHUS MOIEITH.
Krnaccuduxauus mogeneit. Monenupoanue. Knaccupukanus MoaenupoBanys. BeraucautenbHpIi 9KCIIEPUMEHT.

Paznen 3. Monenu 1uHEHHOro IpOrpaMMHPOBaHUS
ITocTanoBKa 3a/1aui TMHEHHOTO IIPOrpaMMUpPOBaHuA. [ paduueckuii METOX pelIeHus 3aJaul TMHEHHOTO MPOrPaMMHUPOBaHHSI.
[Ipumeps1 Mosienel TMHENHOTO TPOTPaMMUPOBAHUS.

TeMbl IPAaKTUYECKUX 3aHATHH

Paznen 1. Teopust QyHKIIMH KOMIUIEKCHON TIEPEeMEHHON

[IpakTrueckoe 3anarue 1.JuddepenmpoBanne 1 HHTErpUpOBaHNe QYHKIMH KOMITIEKCHOH NTepeMeHHOI! (pemenne 3anad)
W3onupoBanHbIe 0cOObIe ToukH. X Knaccudukanus (camocTosTeIbHAs paboTa; pelIeHue 3a1a4)
OcHoBHas Teopema Koy, Berdersl, UX BbIYMCIEHHS (CaMOCTOSITENbHAs paboTa; pelIeHue 3a/1a4)

Pasnen 2. MaTemaTuueckue MOJENIN U MOJEINPOBAHUE
IIpaktudeckoe 3ansatue 2.1.MaremaTuyeckas MOJeNb: IOHIATHE, CBOMCTBA, KiaccuuKays (caMocTosITeNnbHas paboTa; perieHnue
3a/1a4)

MopenupoBanue. BeraucnurensHbIi skcepuMenT (1 gac,penenne 3aaad)

Paznen 3. Moaenu TUHEHHOTO IPOrpaMMHUPOBAHUS

[Mpaktudeckoe 3ausTre 2.2. [locTaHOBKA 3a/1a91 JIMHEHHOTO TPOTPAaMMHPOBaHHUSI (CaMOCTOsITEIbHAS paboTa; pelieHNe 3a/1a9)
Pemrenne 3amau muHEHHOTO IPOTpaMMUpPOBaHUS rpadaeckuM MeTonoM. (1 gac, perieHue 3a1a4)
Mozenu TUHEHHOTO MPOrpaMMHUPOBaHUS. (caMOCTOsATENIbHAs padoTa; pelieHne 3a1a4)

6. ®OH/J1 OHEHOYHbIX CPEICTB

6.1. IlepeyeHb BU/IOB OIIEHOYHBIX CPEACTB

Bonpocs! 11 TEKyLIEro ¥ MpoMeKyTOYHOIO KOHTPOJIS, TECThI, UHAUBUIYAIbHbIC 3aJaHUs

6.2. TeMbl NUCbMEHHBIX PadoT

6.3. KoHTpoJbHbIE BOIPOCHI U 3aIaHUSI

Bomnpocs! u1s TeKyero KOHTpost

Paznen 1. Teopust pyHKIMM KOMITIEKCHOM NEPEMEHHOM

. IloHsATHE KOMIUIEKCHOTO YHCHA.

. AnreOpandeckast (popMa KOMITIEKCHOTO YHCIIA.

. Iloxa3atenpHOE U TPUTOHOMETPUUECKOE MPEACTABICHHS (HYHKIIMU KOMILUIEKCHOTO apTyMEHTA.
. IuddepeniupoBanne GyHKIHH KOMIIEKCHOM epeMeHHo#. Y cnoBusa Komm — Pumana.
. IlonsTHe aHATHTHYECKOW (QYHKINH.

. [lonsiTe TapMOHUYHON (QYHKITHH.

. CBsI3b MeXly TADMOHHYHON M aHATUTUYECKON (QPyHKIMAMU.

. IlonsiTe MHTErpana OT GYHKIHUN KOMIUICKCHOH IIEpeMEHHOH.

. UnTerpanbuble Teopemsl Komu.

10. Psan Teitnopa.

11. Psap Jlopana.

12. Knaccudukanmns H30JIMpOBaHHEIX 0COOBIX TOYEK OJHO3HAYHOTO XapaKTepa aHAJUTHICCKOH (YHKITHH.
13. Beruucienue BbIUYETOB.

14. BeraucneHyue HeCOOCTBEHHBIX MHTETPAJIOB C HOMOILBIO BEIUETOB.

15. TToHATHE aHATUTHYECKON (PYHKITHH.

16. ITonsiTHe TapMOHIYHOH (QYHKIHN.

17. CBs3b MeX Iy TApMOHUYHON M aHATUTHIECKON (YHKIUIMH.

Paznen 2. Maremartnueckast MOJIeNIb U MOJIEIUPOBaHHE

18. IlonsiTHE MOAENH.

19. llenu mocTpoeHus: MOJIEIEH.

20. CBoiicTBa MOAENEN.

21. ®opMbl IpeICTABICHUS MOJICIH.

22. Knaccudukarms Mopeneii.

23. IousTHe MOAECTHPOBAHUS.

24. Kimaccudukarus MOIeTUPOBAHUS

25. BolYUCIUTENBHBIN SKCIIEPUMEHT

Pasnen 3. Monenu 1uHEHHOrO IpOrpaMMHPOBaHUS

26. [locTaHOBKA 331a4K JMHEHHOTO IPOrPaMMHUPOBAHUSI.
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27. I'paduaeckuii METO pelIeHHs 3a1a4d IHHEHHOTO IPOTPaMMUPOBAHUSL.
28. IlpumMepsl MoJIeNIeH TMHEHHOTO MPOTrPaMMHUPOBAHUS.

6.4. MeTonuyeckne MaTepHaIbl, ONMpeNesIIOIIHe MPoeTypbl OeHHBAHMS

3ayeT Mo AMCIUILIMHE HApaBJICH Ha OLEHKY 3HAHWH, YMCHHUH ¥ HABBIKOB, XapaKTEPU3YIOLIMX OCBOCHUE YaCTH KOMIICTECHITHH.
3a4eT Mo AMCIUILINHE CTABHUTCS IO UTOTaM PabOThl 00YYAIONIErocs B TCUCHHE CEMECTPa, BRIPaKCHHBIM B BHJIE BBITIOJIHEHHSI TECTA
Y MHJVBHYaJTbHBIX 3aIaHUH.
Tect cogepxuT 6 3aaHuil. 3a KaK0€ BHIIOIHEHHOE 3a/1aHue CTyJeHT nomy4daeT ot 0 1o 1 6anna. Eciu cymmapHOe KOIUYecTBO
HaOpaHHBIX OayTOB He MeHee 3 (He MeHee 50%), TO TECT CUNTAETCS 3aUTCHHBIM.
3a K&y PEIIeHHYIO 3a/1a9y HHANBUYAIBHOTO 331aHus CTyIeHT noiydaeT oT 0 1o 1 6amra. Eciim cymmapHOe KOTHMUYECTBO
HaOpaHHBIX 6amioB He MeHee 50%, TO HHAUBHIYaJbHOE 3aJaHHe CUNTAETCS 3aUTCHHBIM.
JI7 mosTyveHus 3a4eTa TeCT U BCe HHIUBHIYTbHbIC 33 JaHHs JOJDKHBI OBITh 3aUTCHBI.
O1eHKA «3aUTCHO» BBICTABIISIETCS 0€3 CIEIMATBHOTO coOeceToBanus. Eciu TecT M MHANBUAYTbHBIC 3a/IaHUS BBITIOJTHECHBI HE
CBOEBPEMEHHO, TO MPETOoIaBaTelb BIPABE 33JaBaTh JAOTIOIHUTENbHBIE BOIPOCHI, HAPaBJICHHbIE HA YTOYHEHUE YPOBHSI 3HAHUIA,
YMEHH 1 HABBIKOB CTYZCHTA B pPAMKaX OCBOCHHS KOMIIETCHIMH 110 JTAHHON TUCLUILUIHHE.

7. YAEBHO-METOJUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 PexomeHnayemasi iuTepaTypa

7.1.1. OcHoBHas JUTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

UsnartenscTBO, roj

JI1.1 | Kynenun Oner MaremaTuyeckue METOIbl U MOAETH: yueOHOe ocodue Hosocubupck: CI'YBT,
I'eopruesuy, 2019
CwmupnoBa Exarepuna
Buxroposna, JInnesuu
Oumnbra Uropesna
7.1.2. JlonoiHMTebHAS JIUTEPaTypa
ABTODBI, COCTaBUTENH 3arnaBue WznarenscTBo, roj
JI2.1 | Kpemep Haym Teopus BeposiTHOCTEH ¥ MaTeMaTHYeCKast CTATUCTHKA: y4e0. I Mocksa: FOHUTH, 2000
[eBeneBuy CTYJICHTOB BY30B T10 SKOHOM. CITeIl.
JI2.2 | IuckynoB Huxomnait JuddepernnanbHoe 1 HHTETPATbHOE HCUUCTICHUS: yuel. mocobne Mocksa: Unrerpain-
CeméEHOBHY IIpecc, 2007
7.1.3. MeToanyeckue pa3padoTku
ABTODBI, COCTAaBUTENH 3armaBue W3naTenbcTBO, TO
JI3.1 [Torman Ana Tunossle 331244 110 TEOPUU BEPOATHOCTEN U MaTEMATUYECKOM Hosocubupck: HFABT,
[TonomoBHa CTaTUCTHKE 1998
JI3.2 | bonotiok B.A., [IpakTiKyM U UHAMBHyabHBIC 33JIJAHUS 110 KypCy TEOpUHU Mockaga: Jlans, 2010

Bonotiok JI.A., I'punb
AT, I'puns W.IIL

BEPOATHOCTEH (THIOBBIE PacyeTHl)

7.3 IlepeyeHb NPOrpaMMHOIo odecreveHust

OmneparonHas cucrema Windows
IMaxer nmpukiIagHOTO MMpOTrpamMMHOTO obecrieuernst Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIINHBI (MOAYJISA)

Hasnavenue OobopynoBanue
YyebHas ayIUTOpUs 11t | AyauropHas nocka; Komruiekr yueOHoit mebenn
MPOBEICHUS MPAaKTHIECKIX
3aHATHH
YuebHast ayIUTOPHUs Juis | AynuropHas n1ocka; Kommnekt yae6Hol Mebenn
NPOBEACHHS IPYIIIOBBIX u
WHIWBUAYATEHBIX KOHCYJIbTAIUN
ITomemenne quts | Komroiext yaeOHo# Mebenu Ha 15 mocagodHBIX MecCT.
CaMOCTOSITENIbHOM paboter | IIK — 10 mrT., monkiroueHHBIX K ceTd "MHTepHeT" n obecneunBaromuX AOCTYH B 3JIEKTPOHHYIO
00yJaroImuXcst HHPOPMAMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCHTETA.
VYuebHas ayIUTOpUs Ut | AynuropHast nocka; KomrmiekT yueOHoi Mebenn
TPOBEAEHHUS TEKYIETro KOHTPOJIS
Y IPOMEKYTOYHOM aTTeCTaluu
YyeOHast ayIUTOpHUs i | AyautopHast focka; Kommekr yuebnoii mebenun
MPOBEICHHS 3aHATHI
JICKIIMOHHOTO THTIA




