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MaTteMaTHyecKHe MeTOAbl U MOJ1€eIH

paboyasi mporpaMma JUCHMUILUIMHBI (MOTYJIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUTIIHH
O6pazoBaTenbHas 23.04.03 HanpaBnenue NOATOTOBKM "DKCIUTyaTalus TpPaHCIOPTHO-TEXHOIOIMYECKUX
porpamMma MAIIUH ¥ KOMILIEKCOB"

HampaBnennocts  "DKclulyaTanusi — IEperpy304Horo  oOOpYZOBaHHMS ~ HOPTOB |

TPAHCIOPTHBIX TEPMUHAIIOB"
roJ1 Hayaja noarotoBku 2025

Keamudukanms MAarucTp

®dopma 00yueHus O4Has

OO11ast TpyI0EMKOCTD 23ET

YacoB 1o yueOHOMY IJIaHy 72 Buas! KOHTpOJIS Ha Kypcax:
B TOM YHCIJIE: 3auer 1

ayJIUTOPHBIC 3aHITUS 28

caMocTosiTeNIbHas paboTa 42

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypee>) HUroro
Henens 14 5/6
Bun 3anstuit v PIT v PIT
Jlexuun 14 14 14 14
IIpaxkruyeckue 14 14 14 14
Wnas xoHTaKTHASA 2 2 2 2
pabora
Uroro ayna. 28 28 28 28
KonraktHas 30 30 30 30
pabota
Cam. pabota 42 42 42 42
Hroro 72 72 72 72




Pabouvas mporpamMmMa THCITUIUIHHBL

pa3paboTaHa B cooTBeTcTBUH ¢ PTOC:

®DenepanbHbIi rocy1apCTBEHHBIN 00pa3oBaTeIbHBIA CTAHAAPT BHICLIETO 00pa30BaHUs - MATUCTPaTypa MO HAIIPAaBICHUIO
noarotoBku 23.04.03 DkcrutyaTanus TPaHCIIOPTHO-TEXHOJOTHYECKIX MAIIHH U KOMIUIEKCOB (Tprka3 MuHoOpHayku Poccun ot
07.08.2020 r. Ne 906)

COCTaBJIeHA HA OCHOBAHHH Y4e0OHOI0 IUIAaHA 00pa30BaTeIbHOI MPOrpaMMblL:

23.04.03 HanpasneHue NOATOTOBKH "DKCIUTyaTallUs TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILIEKCOB"
HamnpasneHHOCTS "DKcITyaTanus meperpy304Horo 000py10BaHHs IIOPTOB M TPAHCIIOPTHBIX TEPMHHAIOB"
roJ Havaja noarotoBku 2025

Pa6ouyro nporpamMmmy cocraBui(u):
x.m.H., [Joyeum, Jlunesuu O.U.
Pabouas nporpamma og0o0peHa Ha 3aceiaHuu Kadeaphl

3aBenyronmii kapenpoit Jlunesnu Onbra MropesHa



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

Obecrnieuerne 6a30BOr0 YPOBHS 3HAHUH 1 HABBIKOB, HEOOXOAMMBIX JUT ()OPMHUPOBAHHS CTIOCOOHOCTH BOCIIPUHUMATh
MaTeMaTH4eCcKUe 3HAHUSI, yMEHHUSI CAMOCTOSATEIBHO NPHOOpPETaTh, pa3BUBATh M IPUMEHATD UX JUISl PELICHUS
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 | HayuHo-uccrnenoBatenbckas pabora

2.2.2 | Hay4no-mccnenoBarenbsekas padoTa (ToIydeHre IIepBUYHBIX HABBIKOB HAyYHO-FCCIIE0BATEIBCKON 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: [IpumMeHsieT CHCTEMHBIN ITOIXOJ IPH IPOBEACHUN KPUTHIECKOTO aHATIM3a POOJIEMHBIX CHTYaIHi

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: [IpuMeHsieT METOABI pEILIEHUS HAYYHO-TEXHUYECKUX 3a7iay MPH UCII0Ib30BaHUU €CTECTBEHHOHAYYHBIX U
MaTeMaTHYECKUX MOAeNeH B cdepe cBoer MpohecCHOHATIBHOMN NeSTeIBHOCTH

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

3.1|3nars:

3.1.1| MmaTemaTu4ecKuii anmapar, ONMUCHIBAIOLINI MaTeMaTHYECKHe MOJIETH MPOLECCOB U 0OOBEKTOB MPU PEIIEHUH
po(heCcCHOHANBHBIX 3a71a4;

3.1.2 MPpUEMbI MAaTEMATUYECKOI'O UHCTPYMCHTApU IJIsd (bOpMaJ'II/BaI.lI/II/I HAYYHO-TCXHUYCCKUX 3a/1aY;

3.1.3 | maremaTiueckne METOABI AT (hOPMANTN3aIMN HAYTHO-TEXHUIECKHX 3a/ad.

3.2 Ymern:

3.2.1 paSpa6aTLIBaTL 1 IPUMEHATH MaTEMAaTUICCKHUE MOACIN ITPOLECCOB U 00BEKTOB IIpyu pCUICHUA npodoeccnonanbﬁmx 3axaa4,
IIPOBOAUTH UX KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3,

322 OPUMCHATH MAaTEMATUUICCKHUE MCTOAbI AJIs (I)OpMaJ'II/ISElL[I/II/I HAaY4YHO-TCXHUYCCKHUX 3ada4.

3.3 Baagern:

3.3.1 | maTemaTHUECKUM HHCTPYMEHTApHEM IS Pa3pabOTKH U MPUMEHEHHS MaTeMaTHIECKIX MOJIENICH MPOIEcCOB 1 00BEKTOB
IPH PELICHUH NTPO(ECCUOHANBHBIX 3a/1a4 PU BBIPAOOTKE CTPATEruy ACHCTBUH.

4. CTPYKTYPA JUCLIUIIJIMHBI (MOIY.JIsI)

Bun HaumeHoBaHue pa3aesioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pasnen |Pa3zpen 1. Teopusi pyHKuuMii KOMIIIEKCHOH NepeMeHHOM
Jlex Teopus GyHKIUI KOMIUIEKCHOH mepeMeHHoi#t /JIex/ 1 6 JI1.1J12.1J13. 0
1
IIp Teopust ¢pyHKIMIT KOMITIIEKCHOH nepemenHoi /I1p/ 1 6 JI1.1J12.1J13. 0
1
Cp Teopus GpyHKUIUI KOMIIEKCHOH niepeMeHHo# /Cp/ 1 14 JI.1J12.1J13. 0

1

Pasnen |Pazpen 2. MaTemaTuueckue MoieJiu M MOJIeJINPOBaAHNE

Jlek MareMaTiuecKie MOJeIT U MoienupoBanue /JIek/ 1 4 JIL.1JI2.1 0

IIp MareMaTrueckre MOJeIU 1 MoaenupoBanue /I1p/ 1 4 JIL.1JI2.1 0

Cp MarteMaTHuecKie MOJIeNu 1 MoenupoBanue /Cp/ 1 14 JIL.1J12.1 0




Paznen

Paznes 3. Moaenu 1nHeiiHOro NporpaMMHUpOBaHUS

Jlex Mogenu TUHEHHOTO IporpaMMupoBaHus /JIex/ 1 4 J1.1J12.2 0
IIp Mogenu nuHeHOTO IporpamMuposanus /T1p/ 1 4 J1.1J12.2 0
Cp Mopenu nmuHeliHoro iporpamMmmupoBanus /Cp/ 1 14 JI1.1J12.2 0
HKP Mopnenu nuHeitHOTO iporpamMuposanus /KP/ 1 2 0

5. COAEP)KAHUE AUCHUILINHBI (MOAYJIST)

CozepxaHue TEKIMOHHOTO Kypca

Pazgen 1. Teopus GpyHKINY KOMIUIEKCHOH IIEPEMEHHON
JuddepenunpoBanne GyHKINN KOMIUIEKCHOTO epeMeHHoro. MuTerpupoBanue GyHKIUU KOMIUIEKCHOH epeMeHHOM.
N3omupoBanHble 0cobble ToukH. Mx xiaccuduxanus. OcHoBHas Teopema Koty Beraersl, MX BIYUCICHUS.

Paznen 2. Marematuueckrue MOACIH U MOJICITHPOBAaHHUE
[TonsTre MmaTemaTrueckoit mogenu. Llenu nocrpoenus moaened. CroiictBa Mozeneii. DopMbI peICTaBICHMS MOCIIH.

Kitaccuduranus monaeneir. Monenuposanue. Knaccupukanus MoaemupoBanus. BeIYUCTHTEIBHBIN SKCTIEPUMEHT.

Paznen 3. Moaenu muHEHHOTO TPOrpaMMHUPOBAHUS
ITocTaHOBKA 3aa4u IMHEWHOTO MTPOTPaMMHUPOBAHUSL. [ padrueckuii MeToT penIeHuUs 3a1a4qy JINHSHHOTO POrpaMMHPOBaHHUSL.
IIpumeps! Moaenelt TMHEHHOTO MPOTPAMMHUPOBAHHSL.

TeMbl TpakTUYECKUX 3aHIATHI

Pazgen 1. Teopus GpyHKINY KOMIUIEKCHOW IIEPEMEHHON

IIpaxtuyeckoe 3ansatue 1. Auddepenmpoanne GpyHKIMKN KOMIUIEKCHON IEpEMEHHOM (pelieHue 3aaaq)
I[Tpaxtryeckoe 3ansaTue 2. nTerpuposanne GyHKINHM KOMIUIEKCHOH NEpeMEHHOM (pelIeHue 3a1a4)

IIpakrudeckoe 3anstue 3. Kimaccudukarus n30IMpoBaHHBIX 0COOBIX TOYEK. (pelIeHue 3a1a4)

Paznen 2. Marematuueckue MOJEIH U MOJICTHPOBaHNE
IMTpakTrdeckoe 3aHsATHE 4. MaTemMaTHYecKasi MOJIEITb: TIOHIATHE, CBOMCTBA, KIIaCCU(PUKAIHS. (PEIICHHE 3a/1a4)
IIpakTrueckoe 3anaTHe 5. MonenupoBaHue. BEIYUCIUTENBHBIN SKCIIEPUMEHT (pelIeHue 3a/1a4)

Paznen 3. Mozaenu JIMHEHHOTO IPOTrPaMMUPOBAHUS

IIpakrrdeckoe 3ansTe 6. [locTaHOBKA 3a/1a41 JIMHEWHOTO MTPOTPAMMHUPOBAHHUS. (PEIICHHUE 3a1a9)

[IpakTaueckoe 3ansaTue 7. Pemenne 3a1au THHEIHOT0 TPOrpaMMHUPOBaHHUS IpadHUeCKUM METOIOM. (pelIeHHe 3a1a4)

6. OH/JI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BU/IOB OIIEHOYHBIX CPEACTB

BOHpOCbI JUT TEKYHICTO U NPOMEIKYTOYHOI'O KOHTPOJISL, TECT, UHAUBUAYAJIBHBIC 3aJaHUA

6.2. TeMbl NUCbMEHHBIX PadoT

He npenycmorpeno

6.3. KO]—ITpO.]'I])HbIe BOINPOCHI U 3a1aHUA

Bomnpocs! 11 Teky1ero KOHTpost
Paznen 1. Teopust pyHKIMM KOMITIEKCHON NEpeMEHHOM
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. IloHsATHE KOMIIJIEKCHOTO YHCIa.

. AnreOpanueckas hopmMa KOMIUIEKCHOTO YHUCTa.
. Iloka3arenpHOE ¥ TPUTOHOMETPHUECKOE IIPEICTaBIeHNs (YHKINU KOMIUIEKCHOTO ap-TyMEHTa.
. IuddepennupoBanne GyHKIMH KOMIICKCHOM niepeMeHHOM. Y cnoBus Komm — Pu-mana.
. IlonsTHe aHATHTHYECKONW (QYHKINH.

. IlonsiTe TapMOHUYHOHN (PyHKITHH.

. CBs13p MEXK 1y TAPMOHUYHON U aHATUTUYECKON (PyHKLUSAMU.

. I[lonsTne nHTErpana OT (PyHKINH KOMIUICKCHON TIEpEeMEHHOM.

. UnTerpansuble Teopems! Komu.

. Psan Teitnopa.

. P Jlopana.

. Kimaccudukarms n30mmpoBaHHBIX 0COOBIX TOYEK OJJHO3HAYHOTO XapaKTepa aHAINTH-UYECKOH (QyHKIUH.
. Beruuciienue BbIYETOB.

. Beruncnenne HecoOCTBEHHBIX HHTETPAIOB C MOMOIIBIO BEIYETOB.
. I[loHATHE aHATUTHYECKOH (DYHKIIHH.

. INonsiTe rapMOHNYHOHN (QyHKITHH.

. CBsI3b MEXIY TAPMOHUYHOHN U aHATTUTUIECKON (QYyHKLIHIMU.




Paznen 2. Marematuueckasi MOAEIb U MOJICTHPOBAHHE
18. [lonarue Moneny.

19. Llenu mocTpoeHust MOJIEIEH.

20. CpoiicTBa MOIENEH.

21. ®opMbl IpeACTaBIECHHUS] MOJIEIH.

22. Knaccudukanus MoaemcH.

23. IloHATHE MONENUPOBAHMUSL.

24. Kinaccudukanuus MOISTUPOBAHUS

25. BBIUMCIHUTEBHBIN SKCIIEPUMEHT

Paznen 3. Monenu nuHEHHOr0 IPOrpaMMUpPOBaHUS

26. ITocTaHoBKaA 3aauu IMHEWHOTO IPOrPAMMUPOBAHUSL.
27. I'paduueckuil METOA peleHns 3a4a4H JMHEHHOTO IPOrpaMMHUPOBAHUSL.
28. IlpumMepsl MoIesIeH TMHEHHOTO IPOrPaMMHUPOBAHUSI.

6.4. MeToauyeckue MaTepuaJbl, oNpeaesiiolie Npoueaypbl OLeHUBAHUS

3a4eT Mo AMCIUILTMHE HAIPaBJICH Ha OLEHKY 3HAHWW, YMCHHUH ¥ HABBIKOB, XapaKTEPU3YIOUINX OCBOCHUE YaCTH KOMIICTCHITHA.
3a4er Mo AUCIMIUIMHE CTABUTCS [0 UTOTaM PaboThl 00YUAIOIIETOCs B TCUCHHE CEMECTPa, BRIPAKCHHBIM B BUJIC BBIIOJHEHHS TECTA
Y MHIUBHU/YAIbHBIX 33 IaHUI.

Tect coaepxuT 6 3a1aHuii. 3a KaKJ0€ BHIOJIHEHHOE 3aaHue CTyAeHT nony4daeT ot 0 1o 1 6amna. Eciu cymMmapHOe KOTHYeCTBO
HaOpaHHBIX OayuToB HEe MeHee 3 (He MeHee 50%), TO TEeCT CUNTAETCS 3aUTCHHBIM.

3a KaXKIyr0 PEHICHHYIO 3aa4qy HHANBHIYAIBHOTO 3aIaHus CTyIeHT moay4aet ot 0 1o 1 6awta. Eciu cymMMapHOE KOJTHYIECTBO
HaOpaHHBIX 6anmnoB He MeHee 50%, TO HHAUBHIYaJIbHOE 33JaHUE CUMTACTCS 3aYTEHHBIM.

JIi1s mosmyveHus 3a4eTa TeCT U BCE MHIUBH Y aIbHBIC 3a/IaHUS TOJDKHBI OBITh 3a4TCHBI.

O1leHKa «3a4TEHO» BBICTABIIACTCS 03 CIIeUaIbHOTO cobecenoBanus. Eciy TeCT U HHINBUyaIbHBIC 3aIaHUS BBIMTOJHEHBI HE
CBOCBPEMEHHO, TO MPEIO/IaBaTelb BIPABE 3a1aBaTh AOMOIHHUTEIBHBIC BOIPOCHI, HAIPABJICHHbBIC HA YTOYHCHHUE YPOBHS 3HAHHH,
YMEHHUH ¥ HABBIKOB CTYJICHTA B paMKax OCBOCHHS KOMIIETEHIIMH 110 TaHHON TUCIMIUIHHE.

7. YAEBHO-METOJMUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 PexomeHnayemasi iuTepaTypa

7.1.1. OcHoBHas JqUTEpaTypa

ABTODBI, COCTaBUTENH 3aryiaBue WznatenscTBO, 01
JI1.1 | Kynenun Oner MareMaTH4yecKre METOIbI U MOJCIH: yueOHOe moco0ue Hosocubupck: CI'YBT,
I'eopruesuy, 2019

CwmupnoBa Exarepuna
Bukroposna, JIunesuu
Oumnbra Uropesna

7.1.2. JlonoJHuTE/IbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTENN 3aryiaBue WznatenscTBO, 01
JI2.1 | IIuckynoB Hukomnait JuddepeHnnanbHoe ¥ HHTETPATEHOE HCYUCIICHUS: y4ae0. mocooue Mocksa: MuTerpai-
Cemé€HOBUY IIpecc, 2007
JI2.2 |Hosuuxkas H. A, MatemaTtnueckoe nporpamMmmuposanue. JIuneitnoe Hosocubupck: CI'YIIC,
3aiinesa T. C., IpOrpaMMHUPOBaHNE 2020

Mactunus A. E.

7.1.3. MeToauueckue pa3padboTKku

ABTOpBI, COCTABUTEIH 3arnaBue W3znarenscTBO, TOX
JI3.1 |Ilonomapes A. B., Teopus GyHKIUI KOMIUIEKCHOTO IEPEMEHHOT0: METOTHUECKHIE Mocksa: PTY MUPDA,
Beccapabekas 1. 3. YKa3aHHUs 2019

7.3 IlepeyeHb NPOrpaMMHOro odecreveHust
OmneparonHas cucrema Windows
[MakeT mpukIagHOTO TporpaMMHoro odecneueHus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIS)

Haznauenue Ob6opynoBanue
YuebOHast ayIUTOPHUs Jutst | AynuropHas 1ocka; Kommnext yue6Hol Mebenn
NpOBEAEHHS 3aHATUI
JICKIIMOHHOTO THIIA
YyeOHast ayIUTOPHUS Ut | AynutopHast mocka; Komriekt yuebHoii mebenn

IPOBEIEHHUs TEKYILEro KOHTPOJIA
U IIPOMEXKYTOYHOM aTTeCTaliu

[Tomemenue quts | Komriekt yueOHol Mebenu Ha 15 mocagouHbIX MecT.
CaMOCTOSTENBHOM pa6ots! | ITIK — 10 mT., noaximroueHHBIX K ceTH "MHTepHET" M 00eCcTIeunBAOMUX JAOCTYI B 3JIEKTPOHHYIO




00yJaroImuxcst nH(pOPMANNOHHO-00pa30BaTENBHYIO CPeay Y HUBEPCUTETA.
YyeOHast ayIUTOpHUs i | AyautopHast focka; Kommiekr yuebnoii mebenun
HPOBENICHUS TPYNIIOBBIX |

VHIBHIYAIBHBIX KOHCYJIBTAIUH

YuebOHast ayIUTOpHUs Juts | AynuropHas 1ocka; Kommext yue6HOoM Mebenn
HPOBEJICHUS HPaKTHYECKUX

3aHATHI




