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MaTteMaTHYeCKHE MeTOAbI U MOJIEIH

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.04.03 HampasneHue MNOATOTOBKH "OKCIUIyaTalys TPAaHCIOPTHO-TEXHOJOIMUYECKHX
porpamMma MAIIUH I KOMIIIEKCOB"

HampaBnennocts  "DKcIulyaranyss — NEperpy30o4HOro  OOOpYJOBaHHMS  IIOPTOB U

TPAHCIOPTHBIX TEPMUHAIIOB"
roJi Hadyaja noarotosku 2026

Kamudukarus MAarucTp

®dopma o0ydeHust o4Has

OO01mast Tpy10eMKOCTh 23ET

YacoB o yueOHOMY IJIaHy 72 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 3auer 1

ayIUTOPHBIE 3aHATH 28

caMocCTosTebHas paboTa 42

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp

(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 4/6
Bun 3ansatuit v PIT v PIT

Jlexun 14 14 14 14
ITpakTuueckue 14 14 14 14
Wnas xoHTaKTHAst 2 2 2 2
pabora
Uroro ayn. 28 28 28 28
KonTakTHas 30 30 30 30
pabora
Cam. pabota 42 42 42 42
Hroro 72 72 72 72




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT BHICIIEr0 00pa30BaHMs - MaruCTpaTypa 10 HalPaBICHUIO
noarotoBku 23.04.03 Dkcmyartaiys TPaHCIOPTHO-TEXHOJIOTHYSCKUX MAIIMH U KOMIUIEKCOB (Tipruka3 MuHoOpHaykn Poccuu ot
07.08.2020 r. Ne 906)

COCTaBJIeHA HA OCHOBAHHH y4e0HOTO0 ILIaHA 00Pa30BaTeJbHONH MPOrPaMMBbI:

23.04.03 HanpapneHue NOATOTOBKY "DKCIUTyaTallUsl TPAHCIIOPTHO-TEXHOJOTHUECKUX MAllH U KOMIUIEKCOB"
HamnpasneHHOCTS "OKCIUTyaTanus neperpy304Horo 060pyRoBaHus IIOPTOB M TPAHCIIOPTHBIX TEPMUHAIOB"
rojJ Hayaja noArotosku 2026

Pabouyro nporpamMmmy cocraBuji(n):
x.m.H., [Joyeum, Jlunesuu O.U.
Pabouas mporpaMma o00peHa Ha 3aceaHuu Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Obecnieuenne 6a30BOr0 YPOBHS 3HAHMH W HaBBIKOB, HEOOXOJUMBIX AJIs1 (YOPMHUPOBAHUS CTIOCOOHOCTH BOCTIPHHUMATH
MaTeMaTH4ecKue 3HaHHs, yMEHHs CAMOCTOSTEJILHO IPHOOpETaTh, pa3BUBaTh M IIPUMEHSTh UX JUISl PELICHUS
HECTaH/IapTHBIX 3a]1a4, B TOM YHCIIe B HOBOW MJIM HE3HAKOMOI1 CpeJie ¥ B MEXKAUCIIUIUIMHAPHOM KOHTEKCTE.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | HayuHo-uccnenoBatenbckas pabota (moydeHue nepBUYHbIX HABBIKOB HAYYHO-HCCIE0BATENLCKOM PabOThI)

3. KOMIIETEHLIMA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHHUS AUCLIATLIAHBI
(MOY.JIA)

YK-1: Crioco0eH ocylecTBIATh KPUTHYECKUH aHAJIN3 NPOO/IeMHBIX CUTYalMii HA OCHOBE CHCTEMHOI0 I0/IX0/a,
BbIPA0ATBLIBAThL CTPATErHIO AeiicTBUM

VK-1.1: IlpumeHseT CUCTEMHBII MOJXO IPU NMPOBEACHUN KPUTHUECKOTO aHaIn3a MPOOJIEMHBIX CUTYyalui

OIIK-1: CriocoGeH cTaBUTh M pelIaTh HAYYHO-TeXHUYeCKHe 3aa4ul B cdepe cBoeil npodeccnoHaIbHON JesATeIbLHOCTH U
HOBBIX MEKIMCUHUIIIMHAPHBIX HANIPABJICHUI C HCI0/Ib30BAHHEM €CTECTBEHHOHAYYHBIX M MaTeMaTH4YeCKHX MojeJlei ¢
Y4eTOM NOCTeAHNX JOCTHKEHUIT HAYKH M TEXHHKH;

OIIK-1.3: TIpuMeHseT METO/bI PEIICHNS HAYYHO-TeXHHUECKHX 33/1a4 IIPU UCIIOIB30BAaHUU €CTECTBEHHOHAYYHBIX U
MaTeMaTHYEeCKUX MOJIeNeil B cepe cBoei NpodheccnoHaIbHOM AeSTEIbHOCTH

B pesyibrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JLKEH

3.1 | 3naTh:

3.1.1 | MaTeMaTHUeCKU anmapar, OHI/ICBIBa}OH_II/Iﬁ MaTeMaTU4I€CKHUEC MOICIH MMPOLECCOB U O6’B€KTOB IpU pCIICHUN
po¢eCCHOHATBHBIX 337134,

3.1.2 OPUEMbl MATEMATHUYCCKOI'O HHCTPYMCHTApHUA JJIsd (l)OpMaHI/ISaHI/II/I HAaYYHO-TCXHUYCCKHUX 3a1a4;

3.1.3 | MaTeMaTH4YeCKHE MCTOAbI JJIA (bOpMaJ'II/BaI.II/II/I HAaYyIHO-TCXHUYCCKUX 3a7ay.

3.2 | Ymerh:

3.2.1 | pa3pabaTeIBaTh ¥ MPUMEHATh MaTeMaTHUECKHE MOJIEIIH IIPOIIECCOB M 00BEKTOB IIPH PEIICHUH MPOPECCHOHAIBHBIX 3a/1a4,
IIPOBOJUTH UX KPUTUUECKUI aHANIN3;

3.2.2 | mpUMEHATh MaTeMaTHIECKUEe METOIBI U (POPMATN3aMH HAyIHO-TEXHMYECKUX 3a/1a4.

3.3 | Bnagersn:

3.3.1 | MaTeMaTH4ECKNM HHCTPYMEHTAPUEM JUIS Pa3pabOTKHU U IPUMEHEHHSI MaTeMaTHUYECKUX MOJIEIIEH MPOLIECCOB U 0OBEKTOB
IIPU pemIeHNH MpodecCHOHaNBHBIX 3a1ad IIPH BEIPAaO0TKEe CTPATETHH ISHCTBHI.

4. CTPYKTYPA JUCHUIIJIMHBI (MOY JIS)

Bun HaumeHnoBaHue pa3jiesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kvpe AroT
Paznen | Paspes 1. Teopusi pyHKIUI KOMILIEKCHOI IepeMEeHHOM
Jlex Teopus ¢pyHKIMIT KOMIUTEKCHOH IepeMeHHoH /JIex/ 1 6 JI1.1J12.1J13. 0
1
Ip Teopust ¢pyHKUUIT KOMIUIEKCHO# iepemeHHoi /TIp/ 1 6 JI1.1J12.1J13. 0
1
Cp Teopus ¢pyHKIHIT KOMIUTEKCHOH iepemeHHOM /Cp/ 1 14 JI1.1J12.1J13. 0

1

Pasznen Paszpnen 2. MatemaTnueckue MO/ieJIM M MOJIeJIMPOBAHHE

Jlex Maremartnaeckrue MOJIeNN 1 MoienupoBanue /JIex/ 1 4 JI1.1J12.1 0
IIp Maremarmdaeckne MoaenH U Moaenuposanue /Ip/ 1 4 JI1.1J12.1 0
Cp Maremarngecknue MoJieni 1 Monenuposanne /Cp/ 1 14 JI1.1J12.1 0

Pazpen | Paspen 3. Mopaesn IMHeiHOTO IPOrpaMMHUPOBAHUS




Jlex Mogenu TuHEHHOT0 IporpaMMupoBanus /JIex/ 1 4 J1.1J12.2 0
IIp Mogenu nuHeHOTO porpaMMuposanus /IIp/ 1 4 J1.1J12.2 0
Cp Monenu nmuHeiliHOTO TIporpamMmMupoBanus /Cp/ 1 14 JI1.1J12.2 0
HKP Mopnenu nuHeitHOTO IporpamMuposanus /MKP/ 1 2 0

5. COJAEPKAHUE JUCLUILINHBI (MOAYJIST)

CopneprkaHue JIEKLIUOHHOTO Kypca

Pazgen 1. Teopust GyHKIIUM KOMIUIEKCHOHN TepeMEHHON
JuddeperunpoBanne GyHKIHH KOMIUICKCHOTO IIepeMeHHOro. VHTerpupoBanue (pyHKIHUH KOMIUIEKCHOM MepeMEHHOM.
H3zomupoBanHbie 0cobbie ToukH. Mx kinaccudukanms. OcHoBHas TeopeMa Kormru. BbaeTsl, HX BEIYUCICHHUS.

Paznen 2. MaTemMaTHueCKue MOJIENN H MOJICIUPOBAHHE
[TonsTre MmaTemaTrueckoit monenu. Llenu nocrpoenust moaeneii. CoiictBa Moaencii. DopMbl peICTaBICHHUS MOICIH.

Knaccudukamus moaeneit. Moaenuposanue. Kitaccudukanus MogenrpoBaHusl. BEIYUCIUTETBHBII SKCIICPUMEHT.

Paznen 3. Moaenu nMHERHOTO MPOrPaMMUPOBAHUS
ITocTaHoBKa 3a/1a4M JIMHEHHOTO MPOrpaMMHUpOBaHus. ['padudaeckuii METOI pelIeHus 3a1a4u JIMHSHHOTO MPOTPaMMHUPOBAHHS.
IIpumeps! Moaenelt TMHEHHOTO MPOTPAMMHUPOBAHHUSL.

TeMbl IpaKTUYECKUX 3aHITHI

Paznen 1. Teopust GyHKIIMM KOMIUIEKCHOHN TepeMEHHON

Ipaktiueckoe 3austue 1. Juddepenurporanue GyHKINH KOMIUIEKCHOH EPEeMEHHOM (peLIeHHe 3a/1a9)
IMpaktnueckoe 3anusaTue 2. HTErpupoBaHre PYHKIIMA KOMIUIEKCHOM MEPEMEHHOM (pelIeHue 3a1a4)

IIpakTryeckoe 3anarue 3. Kiaccupukanus H30IUpOBaHHBIX 0COOBIX TOUEK. (peIIeHHe 3a1aq)

Pasnen 2. MareMaTH4yeckre MOJCITH H MOJICTUPOBAHNE

[Mpaktndeckoe 3ansTue 4. Marematudeckass MOJIeITb: TIOHSATHE, CBOMCTBA, KilaccuuKkaIysl. (penieHue 3aaaq)

IIpaktiueckoe 3ausTHe 5. MoaenupoBanue. BeraucanTebHbIN SKCIEPUMEHT (pEIIeHHe 3a/1a4)

Paznen 3. Monenu TUHEHHOTO IPOrpaMMHUPOBAHUS

IIpakTryeckoe 3anarue 6. [loctaHOBKa 3312491 TMHEHHOTO POTPaMMHPOBaHUsL. (pelIeHIe 3a71a4)

IIpakTuyeckoe 3anarue 7. Pemenue 3agay TMHEHHOTO MPOTrPaMMHUPOBAHUS TpahUIEeCKUM METOIOM. (pelieHHe 3aaay)

6. POHJ OIIEHOYHBIX CPEJACTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BOHpOCBI JJIA TEKYIIECTO U IMPOMEKYTOUHOI'O KOHTPOJIA, TECT, MHAUBUAYAJIbHBIC 3aIaHUs

6.2. Tembl NUCHMEHHBIX PaGOT

He npenycmotpeno

6.3. KoHTpo/ibHbBIE BONIPOCHI M 3a1aHUS

Bomnpocs! 11 TekyIero KOHTpois
Pasnen 1. Teopus GyHKIIMHM KOMILICKCHOMN MepeMEHHOR

O 001N N K~ W —

. IloHsATHE KOMIUIEKCHOTO YUCIIA.

. Anrebpandeckast popmMa KOMIUICKCHOTO YHCTIA.
. IlokazaTensHOE ¥ TPUTOHOMETPUYECKOE MPECTaBICHUS (PyHKIIMN KOMILIEKCHOTO ap-TyMEHTa.
. JuddepennnpoBanne GyHKIMH KOMIUIEKCHOH iepeMeHHON. Y cnosust Ko — Pu-mana.
. IloHsTHE aHATUTHYECKOH (DYHKITHH.

. IlonsiTHe TapMOHUYHON (PYHKITHH.

. CBs13p MeX1y TapMOHUYHON M aHATUTHYECKON (DYHKIIMAMH.

. IlonsTne nHTErpana OT GyHKIMH KOMIUIEKCHON IIEpEMEHHOM.

. UnTerpanbHblie TeopeMsl Ko,

10. Pag Teiinopa.
11. Pan Jlopana.
12. Kimaccnguxarist n30JIMpOBaHHBIX 0COOBIX TOYEK OJHO3HAYHOTO XapaKTepa aHATMTH-4YeCKON (QYHKITIH.
13. BoruncieHnue BEIYETOB.

14. BprunciieHne HecOOCTBEHHBIX MHTETPAJIOB C TIOMOIIBIO BBIYETOB.
15. IoHsITHE aHATUTHYECKOH (DYHKIIMH.

16. IoHsiTHEe TapMOHUYHOHN (PyHKIUN.

17. CBsi3b MeXly TApMOHMYHOHN U aHATUTUYECKOH QyHKUUAMHU.
Pasnen 2. MaremaTryeckast MOJIENb U MOJEIUPOBAaHHE




18. Tlousitre Momeny.

19. Llenu mocTpoeHUs: MOJICIICH.

20. CoiicTBa Mogenei.

21. ®opMmbl peACTaBICHUS MOJEIIH.

22. Knaccugukamus Moenei.

23. IloHATHE MOJIETUPOBAHUS.

24. Kimaccnduxanus MOJeTHPOBAHUS

25. BeIMuCIUTENbHBIN SKCIEPUMEHT

Paznen 3. Monenu TUHEHHOTO IPOrpaMMHUPOBAHUS

26. IlocTaHOBKA 33724yl TMHEHHOI'O IPOrPaMMHUPOBAHUSL.
27. I'papuaeckuii MeTO peIIeHHs 3a1a4u JIMHEITHOTO IIPOrPaMMHIPOBAHNS.
28. IIpumMepsl MoaeNel JIMHEHHOro MPOrPaMMHUPOBAHHUS.

6.4. Meronmueckune MaTepHuaJibl, ONPEACTAIIINE MPOHECAYPbI OICHUBAHUA

3ayer 1o AMCIMIUIMHE HAIIPABIICH HA OLICHKY 3HAHUI, YMECHHIT ¥ HABBIKOB, XaPAKTECPU3YIOIIMX OCBOCHUE YaCTH KOMIICTCHIIHH.
3a4eT 1Mo AWCIMIUIMHE CTAaBUTCS IO UTOTaM pabOTHl 00yJaromIerocs B TEYEHHE CEMECTpPa, BRIPAKCHHBIM B BUE BBITIOJIHCHHUS TECTa
Y MHIVBHYATbHBIX 33JJaHHH.

Tect cogepxuT 6 3aaHuil. 3a KaXX10€ BHIIOTHEHHOE 331aHue CTyAEHT noaydaeT oT 0 qo 1 6amna. Ecnu cymmapHOe KOTUYECTBO
HaOpaHHBIX OayutoB He MeHee 3 (He meHee 50%), TO TeCT CUUTaeTCsl 3aYTCHHBIM.

3a KaXxIyro pPelICHHYIO 3a/1a1y WHANBUAYaIBHOTO 33JaHus CTYIeHT noydaet ot 0 10 1 6amma. Eciiu cyMmMapHOE KOJTMYIECTBO
HaOpaHHBIX 0aisIoB HE MeHee 50%, TO MHIUBUIyaIbHOE 3aaHNEe CUMTASTCS 3a4TEHHBIM.

JLiist mony4yeHust 3a4eTa TeCT U BCe MHIMBUIYAIIbHBIC 3a1aHHs JOJDKHBI OBITh 3a4TCHBI.

OreHKa «3a4TEHO» BBICTABIICTCS 03 CIIeIMAIBHOTO codecetoBaHus. Eciti TecT 1 MHANBUAYaIbHBIC 3aaHHs BHIIOIHCHEI HE
CBOEBPEMEHHO, TO MPEToIaBaTelb BIIPAaBE 33/1aBaTh OMOIHUTEIBHBIC BOIIPOCH], HAIIPaBICHHBIC HA YTOYHEHUE YPOBHS 3HAHUH,
YMEHHI 1 HaBBIKOB CTY[EHTa B paMKaX OCBOCHUS KOMIIETEHIIN MO JAHHOW AUCIUILIHHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 PexomeHnayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 |Kyamemun Omner MatemaTHuecKkue METOAbI 1 MOJENU: yueOHoe mocodue HoBocubupck: CI'YBT,
I'eopruesuy, 2019

CmupaoBa Exatepuna
BukroposHza, JIunesuu
Onbra Uropesna

7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa

ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBoO, rof
JI2.1 |IIuckynoB Hukomnait JuddepeHnnanbHoe U HHTETPATBHOE HCYUCIICHUS: y4eh. mocodue Mocksa: UnTerpai-
CeméHOBUY [Ipecc, 2007
JI2.2 |Hosunxas U. A., MaremaTuueckoe nporpamMmmupoBsanue. JInneiinoe Hosocubupck: CI'YIIC,
3aiinesa T. C., MIPOrPaMMHUPOBAHUE 2020

MactunuH A. E.

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTENH 3ariaBue W3narenscTBO, TOI
JI3.1 |Ilonomapes A. B., Teopus GYHKIHMI KOMIZIEKCHOTO NIEPEMEHHOTO: METOJMUECKHUE Mocksa: PTY MUPOA,
Beccapabekas U. D. yKa3aHus 2019

7.3 IlepeueHs MPOrpaMMHOIO o0ecedeHust

Oneparnronnas cucrema Windows
ITaket npuknagHoro nporpamMmmuoro odecrneuenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue ObopynoBaune
YuebHas AyIUTOPHS Jutst | AynuropHas 1ocka; KoMmuiekT yae6HON Mebenn
NPOBEACHHS OPAKTHYECKUX
3aHATHH
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn
MIPOBEICHHSI TPYIIOBBIX u
WHIUBUAYATbHBIX KOHCYIbTAIMI
TTomerenue s | Kommiext yaeOHo#i me6enu Ha 15 mocagoyHbIX MecT.
CaMOCTOSITEIIbHOM pa6otel | [TK — 10 mmT., NOAKIIOYEHHBIX K ceTH "MHTepHeT" W 00eCIeUnBaIONIMX JOCTYI B 3JCKTPOHHYIO
00yJaronxcs nHpOPMANNOHHO-00pa30BaTEIbHYIO CPEIy Y HUBEPCHUTETA.




YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y TIPOMEKYTOYHON aTTeCTallH

YuebHas AyIUTOPHS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
MIPOBENCHUS 3aHATUH
JIEKI[MOHHOT'O TUIIA




