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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

HeHﬂMI/I N3YYCHUSA TUCHUTIINHBI ((ypaBHeHI/IH MaTEeMaTHICCKON (bl/lSI/IKPI» SABJIACTCSA OBJIAACHUC MTpUEMaMHU IPUMEHCHUSA
MaTCMaTHUYCCKHUX Moaeneﬁ TIpy pCeICHUH 3a/1a4, BOSBHUKAIOIIUX IIPU TMOUCKE U L[06b1‘-le IIOJIC3HBIX MCKOIIACMBbIX.

2. MECTO JUCHHUIIJINHBI (MOAYJISAA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznmen) OIT: |

2.1

TpeGoBaHus K IpeJBapuUTEeIbHON NOATOTOBKE 00y4al0erocs:

2.1.1

KOMHLIOTepHI)Ie TCXHOJIOTHN

2.1.2

Marematuka

2.2

JucuuninHpl (MOAYJIH) H NPAKTHKH, /I KOTOPBIX OCBOCHHE JAHHOI JUCHUIUIMHBI (MOLYJIs1) HEOGXOIHMO KAK
npealecTByouiee:

221

MaFHI/ITOpa3BC,E[Ka

222

I'paBupasBenka

223

OnekTpopasBeaKa

224

MaremaTHdyeckoe MOICITHPOBaHHE B TeOU3HKE

3. KOMIIETEHIIUA OBYYAIOINEI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUA JUCHUATIJITNHBI

MOaVYJIsI)
OIIK-3: Cnioco0eH NpUMEHSITh OCHOBHbIE 110/105keHUs (PYHIAMEHTAIbHBIX eCTeCTBEHHBIX HAYK U HAYYHBIX TeOPUIl IpH
NPOBeJeHNH HAYYHO-HCCJIeI0BATEIbCKHX PA0OT M0 M3yYeHHUI0 H BOCIPOU3BOIACTBY MUHEPAJIbHO-ChIPheBOi 6a3b1
3HaTh:
VYposenb | | OCHOBHBIE TOHATHSA (yHIaMEHTAIBHON MaTeMaTHKH, TPUMEHAEMbIE TIPH PEIICHUH 3a1a4 B 00IaCTH €CTECTBEHHBIX
HayK
VYposens 2 | KoHkpeTHbIe MeTOABI (hyHAAMEHTAIBHON MaTEeMaTUKH, UCIONIb3yEMbIe IIPU PELICHHH TOCTaBICHHBIX 3a/1a4
YpoBenp 3 | *
Ymers:
VYposenb | | AHaNMM3MPOBATh U OTOMPATH UMETOIIHUECS 3HAHUS (PyHIAMEHTAIIBHOM MaTEMaTHKH [UIS UX IPUMEHCHHUS TIPH
pELIeHNH 3a]1a4 B 001aCTH €CTECTBEHHBIX HAyK
VYpoBeHb 2 | BeIOMpaTh KOHKpETHBIE METO/bI (PYHIaMEHTAIbHOH MaTEMaTHKHU B 3aBUCHMOCTH OT BHJIa IIOCTaBJICHHOH 3a/1auu
YpoBenb 3 | *
Baagernb:
VYposens | | [IupokuM crieKTpoM 3HAHUH U METOJ0B (DyHIAMEHTAILHOM MaTeMaTHKH [T UX KOPPEKTHOTO IPUMEHCHUS TIPH
pELICHNH 3a]a4 B 00JaCTH HHKEHEPHOH NPaKTHKH
VYposens 2 | [Ipuémamu 0TO0pa M MPAKTUUECKOTO UCTIONB30BAHMS Ha00Iee ONTUMAIBHBIX METOOB (hyHAaMEHTAILHON
MaTEeMAaTHKH TIPH PEIICHUH 3a1a4 HHKCHEPHOH MPaKTHKA
YpoBenp 3 | *

OIIK-6: Cniocoden padoTaTh ¢ IPOrpaMMHBIM o0ecliedeHueM 00111ero, CneuaJlbLHOro HA3HAYEHUsI, B TOM YHcjIe

MO€JIMPOBATDH I'OPHBIC U I'€OJIOTHYECKHE 00BbEKTBI

3HaTh:
VYpoBeHb | | OCHOBHBIE METOIBI MATEMATHYECKOIO MOJICTUPOBAHUS U MTPEAHA3HAYCHHBIC ISl UX PEATH3aI[IH KOMITBIOTEPHBIC
porpaMMsl ¥ HH(QOPMAIMOHHBIE TEXHOJIOIHH;
VYpoBeHb 2 | mporpaMMHOE o0ecriedeHre OOIIEro U CIenUaabHOIO Ha3HAYEH s, B TOM YHCIIE NPEIHa3HAYCHHBIC IS
MOJICITMPOBAHHSI TOPHBIX M T'€OJIOTHYCCKIE 00BEKTOB;
VYpoBenb 3 | *
Y™meTnh:
VYpoBenb | | MOIb30BaTHCSI OCHOBHBIMH METOAaMH MaTeMaTHUCCKOrO MOIETMPOBAHMS U MIPEAHA3HAUCHHBIMH IS MX pean3ani
KOMITBFOTEPHBIMU TEXHOJIOTHSIMHU;
VYpoBeHb 2 | MOIB30BATHCS MIPOrPAMMHBIM 00SCIICUCHHUEM OOIIIET0 U CICHHATBHOIO HA3HAYCHHSI, B TOM YHCIIC MPEIHA3HAYCHHBIM
JUISL MOJIEJTMPOBAHUS TOPHBIX M I'€0JIOTHYECKHE OOBEKTOB;
VYpoBenb 3 | *
Baanernb:
VYpoBenb 1 | HAaBBIKAME IPUMEHEHUS METOI0B MATEMATHYECKOTO MOJACIMPOBAHUS U MPEAHA3HAYECHHBIX I UX peaau3aliu
KOMITBIOTEPHBIX TEXHOJIOTHH;
YpoBeHb 2 | HABBIKAMH HCIIOIB30BaHMS IIPOrPAMMHOTO 00ECIICUCHHUS O0IIETO U CIICIUATLHOTO Ha3HAYCHHUS, B TOM YHCIIC

IpeaHa3sHAYCHHOI O JJId MOJACINPOBAHNA I'OPHBIX U I'COJIOTUICCKUEC 06'I)GI(TOB;

Yposens 3

*




B pe3yabTaTte 0ocBOeHUS JMCUMIIMHBI (MOYJI51) 00yUaroUIuiics 10/KeH

3.1|3nars:
3.1.1|- THUITOBBIE MaTEMATHYECKIE MOJEIIH U METO/BI, MCIIONb3yeMBbIe TIPH PEIICHHUH 3a1a49 POheCCHOHATEHOTO
Xapakrepa;
3.1.2(- OCHOBBI METOa MaTEMAaTHIECKOr0 MOJICINPOBAHUS U aJJeKBaTHOH MHTEPIIPETALUH PE3yIbTaTOB, MOTyUYCHHBIX
METO0M MaTeMaTHUECKOr0 MOAETUPOBAHUS JUIsl IPAKTUYECKON 1S TeIbHOCTH;
3.2 | ¥mertb:
3.2.1|- CTPOHTH (hOopMasIbHbIE MATEMAaTHUCCKIE MOJEIH H3y4aeMbIX MIPOLECCOB U SIBICHUI;
3.2.21- (hopMyTHpOBaTh MaTEMAaTHYECKHE 3a/1a4H;
3.2.3|- MIPUMEHATh MaTeMaTHYECKIEe METO/BI IS HCCIIEIOBAaHUS TIOCTPOSHHBIX MOJIEIeii;
3.24]- COZIEpP>KaTeNbHO HHTEPIPETUPOBATD MOMYyUYEHHBIE PE3YNIbTAThI;
3.3| Bnagern:
3.3.1]- METOAaMHU MaTeMaTHYeCKOr0 U KOMIIBIOTEPHOTO MOJIEIMPOBAHUS;
3.3.2]- y4eOHOH U CIIPaBOYHON JTUTEPATypol MO JaHHOW MpoOeMaTHKe.
4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MO YJISA)
Kon HanmeHoBaHue pa3eoB U TeM /BHJ Cemectp | YacoB | Komneren- | Jluteparypa | Hure | IIpumedanue
3aHATHS 3aHaTus/ / Kype M PaKT.
Pasnen 1. Beenenne.
JAuddepeHunaibHble ypaBHeHUs €
YaCTHBIMU
NPOM3BOJAHBIMM.
1.1 KBasunuHeliHbie ypaBHEHUS B YaCTHBIX 3 0,25 OIIK-3 JIL.1J12.1 0
MIPOM3BOAHBIX BTOPOTO MOPSIZIKA C OIIK-6
JBYMsI IEpEeMEHHBIMU.
/JTex/
1.2 Knaccudukanus u mpuBeaeHne K 3 0 JI1.1J12.1 0
KaHOHMUYECKOMY BHUJY. JIuHelHbIe
YPaBHEHHS B YACTHBIX ITPOU3BOAHBIX
BTOPOTO MOPSIIKA C ABYMSI
nepeMeHHbIMH. /JIex/
1.3 Krnaccuukanus u mpuBeaeHue K 3 0,25 OIIK-3 JIL.1J12.1 0
KaHOHMYEeCKOMY BHY. OOIIee U 9acTHOE OIIK-6
pelleHNe JIMHEHHOro
T hepeHIINATBHOTO YPaBHEHHS B
YaCTHBIX TPOU3BOIAHBIX BTOPOTO
nopsaxa. /Jlex/
1.4 OpHOpOAHbIE THHEHHBIE 3 0,25 OIIK-3 JI.1J12.1 0
muddepeHIranbHbIe YpaBHEHUS ¢ OIIK-6
YaCTHBIMA
TIPOW3BOIHBIMU U CBOWCTBA X PEIICHUI.
Onepatop Jlamiaca B HONAPHBIX,
IUTHHIPUYCCKUX B CPEePUICCKAX
KOOPIMHATAX.
/JTex/
1.5 Ipaxruueckas padora /IIp/ 3 2 OIIK-3 0
OIIK-6
1.6 CamocTtositenbHas padora /Cp/ 3 44 OIIK-3 0
OIIK-6
Pazpnen 2. 'unepOonuyeckue
YpaBHEHMSI.
2.1 BrIBOz ypaBHEHUS OMEPEUHBIX 3 0,25 JI1.1J12.1 0
KoJeOaHui CTPYHBI. Y IpOoMIaromme
TIPEATIONOKESHUS MEXaHUIECKOTO 1
reoMeTpryeckoro tuna. O1HOpoaHOE U
HEOIHOPOJHOE YPAaBHECHU KONeOaHu it
CTPYHBI, CBOOO/THBIC 1 BEIHY K/ICHHBIC
xonebanus. /JIex/




2.2

ITocTaHOBKa HAYAIBHBIX U KPAeBBIX
ycioBuil. @opMyIpoBKa
MaTeMAaTUIECKOH 3a7a9M O KOJIeOaHUIX
CTPYHBI, 3aKpETUICHHOH Ha 000UX
koH1ax. /JIex/

J1.1J12.1

23

Beckoneunas crpyHa. 3agaua Komn.
Merton Jlanambepa. [TomybeckoHeuHast
cTpyHa. /Jlex/

0,25

J1.1J12.1

24

Merton pasneneHus NepeMEHHBIX.
CoOGcTBeHHbIE (DYHKIIUH 337a4H U
COOCTBEHHBIC KOJICOaHUS CTPYHBI.
BreHyXeHHbIe KoeOaHus 1 KOIeOaHMs
CTPYHBI B Cpefie ¢ conpoTupieHueM. /Jlex/

0,25

J1.1J12.1

2.5

IIpaxruueckas padora /IIp/

2.6

CamocrosTensHas pabora /Cp/

44

Pazpnes 3. YpaBHeHust
napadon4ecKoro THmna.

3.1

JlvHeWHBIe 330291 O PacIpOCTPAHCHIH
teruia. Berog muddepeHnuanbHoro
YpaBHEHHUS TETIIONPOBOTHOCTH ISt
OJIHOPOJIHOrO cTepHs. HauansHbie U
KpaeBbie ycioBus. /JIex/

0,25

J1.1J12.1

32

TeronpoBoAHOCTh B OECKOHETHOM
cTepakHe. MeTon pasaeneHus
nepemeHHbIX. [IpeoOpazoBaHue peLieHus
YpaBHEHHS TEIUIONPOBOAHOCTH. /JIex/

0,25

JI1.1J12.1

33

OyHIaMeHTaNbHOE pelIeHIe YPpaBHEHUS
TETIIIONPOBOAHOCTH M €TO CMBICIL.
TennonpoBOAHOCTH B KOHEUHOM CTEPIKHE.
Merton pazzneneHus nepeMeHHbIX. /JIex/

0,25

JI1.1J12.1

34

Jluneiinple 3anaun nudGy3un.
Heonunoponxoe ypaBHeHHE
TETIIONPOBOAHOCTH. /JIex/

0,25

J1.1J12.1

3.5

IIpaxruueckas padora /IIp/

OIIK-3
OIIK-6

3.6

CamocTtosTenbHas padora /Cp/

27

Pa3nen 4. YpaBHeHHs JJUIMNITHYECKOTO
THHA. YpaBHeHue Jlamiaca.

4.1

Tlapmonnueckue Gpynximm. Kpaesas
3ajaua Ui ypaBHeHus Jlamnaca. /Jlex/

0,25

J1.1J12.1

4.2

3anaua Jlupuxiie B IpoCTpaHCTBE U HA
IockocTy. Pemenue 3amaun J{upuxie B
OJTHOMEpHOM ciydae. /JIex/

0,25

OIIK-3
OIIK-6

J1.1J12.1

43

Merton ¢ynkumu ['puHa 1uist 3aa4n
Jupuxie B IpOCTpaHCTBE U Ha
mnockoctu. MHTerpansHoe
IIpeAcTaBIeHNe pemenus. /Jlex/

0,5

J1.1J12.1

44

Merton pazaeneHus IEPEMEHHBIX Ui
ypaBHeHus Jlannaca. [lepBas kpaeBas
3amava uist kpyra. /JIex/

0,5

J1.1J12.1

4.5

Ipakruueckas padora /TIp/

OIIK-3
OIIK-6

4.6

CamoctositensHas padora /Cp/

14,25

OIIK-3
OIIK-6

4.7

3auer /MBKP/

0,75

OIIK-3
OIIK-6

5. OHEHOYHBIE CPEACTBA

5.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

KOHTpOHLHLIe BOIPOCHI JIA ITOATOTOBKU K HpOMe)KyTO‘IHOﬁ ATTCCTAllUH .

1. Knaccuduxanus ypaBHeHUI BTOPOrO MOPSIKA C YACTHBIMU

MIPOU3BOAHBIMH.




2. IlpuBeneHHe K KAHOHMYECKOMY BUIY B TOUKE KBA3MJIMHEHHBIX
yPaBHEHMI B YaCTHBIX MPOU3BOAHBIX BTOPOro MOPSAKA C IBYMS
HE3aBUCHMBIMH IEPEMEHHBIMH.

3. IIpuBeieHUE K KAHOHUYECKOMY BHJy JIMHEHHBIX YPAaBHEHUH C

MIOCTOSIHHBIMH KO3 (HUIIMEHTaMU.

. Omnpenienenue obnacTeil MOCTOSHCTBA THIIA yPABHEHHIA.

. YpaBHEHHE MaJIBIX MOIIEPEYHBIX KOICOAHNH CTPYHBI.

. IlocTaHOBKa KpaeBbIX 3a7a4 JJIsi BOTHOBOTO YPaBHEHHS.

. Pemenue BonnoBoro ypasHenus. @opmyia [Janamobepa.

. ®m3nyeckas wHTEpIperarys hopmynsl Janambepa.

. Meton pa3neneHns MepeMeHHBIX IS PEHICHHS 3a/1a4d O CBOOOTHOM

KoJIe0aHUH CTPYHBI.

10.MHTepmpeTanus pemeHus B Buae paga dypoe.

11.YpaBHeHHUE TEIIOMPOBOAHOCTH.

12.YpaBrenue nuddysun.

13.ITocTaHOBKa KpaeBbIX 3a/a4 I YPaBHEHUS TEMIONPOBOIHOCTH.

Jlunelinast 3agaua pacpoCTpaHEeHus TeIuIa.

14.Metopn paszaeneHys NEPEMEHHBIX B 3aJaue TEIUIONPOBOAHOCTH.

15.DyHKIUS UCTOYHUKA.

16.HeonHOpoaHOE ypaBHEHUE TEMIONPOBOIHOCTH.

17.YpaBHeHUs 3IMNTHYECKOro TUMa. YpaBHeHue Jlannaca.

18.IToreHnuanbpHOe TEYEHNE KUIKOCTH.

19.T'apmonnueckue Gpyukinuu. CBoicTBa.

20.MeTtox pa3neneHus IEpeMEHHbIX PELIEHUs KPaeBbIX 3a/1a4

TETIIIONPOBOAHOCTH.
21.I1epBast kpaeBas 3aaua sl Kpyra.

O 00 3N LD K

3agaHus AJ1s TEKYLIEro KOHTpOoIIs IpeAcTaBieHsl B [Ipunoxenun 1.

5.2. Tembl NHCBMEHHBIX padoT

He npenycmotpeHsl.

5.3. OueHouHbIE CpeCcTBa

Pabodas mporpamma "YpaBHEHNS MaTeMaTHIeCKOW (G3HKH" oOecTiedeHa OLEHOYHBIMHU CPEICTBAMH TS IIPOBEICHUS TEKyIIETO
KOHTPOJIS ¥ IIPOMEXKYTOUHOM aTTECTalUY, BKIIOYAIOLUIMMU KOHTPOJIBHBIE BOIIPOCHI Ul IIPOBEICHUS IIPOMEXKYTOUHON aTTECTALNH,
KPUTEPUH OLIEHUBAHUS Y4eOHOU AEATENILHOCTH 00Yy4aIOIMXCs [0 OAIIIbHO-PEHTHHIOBON CHCTEME, IPUMEp 3alaHui IS
HPaKTHYECKUX U JJaO0PaTOPHBIX 3aHATUI, OUIIETHI JUTS IPOBEICHUS IPOMEXKYTOUHON aTTeCTaluH.

Bce onienounsle cpeactsa npejcrasiensl B [Ipunoxenun 1.

5.4. IlepevyeHb BHI0B OIIEHOYHBIX CPEICTB

OueHoYHBIE Cpe/ICTBA Pa3padOTaHBbl Ul BCEX BHOB yIeOHOW IEATeIbHOCTH CTYJCHTA- JICKIUH, MPaKTHIECKUX 3aHATHH,
CaMOCTOSITENBEHOM PadOTH M MPOMEXKYTOUHOI aTTecTarui. OIEHOYHBIE CPEIICTBA MPE/ICTABICHBI B BUIIE:

- CPEACTB TEKyIET0 KOHTPOJIS: IIPOBEPOUHBIX pabOT MO PeIICHUIO 3aad.

- CPEJICTB UTOTOBOI'0 KOHTPOJIS- IPOMEXYTOUHON aTTeCTaluu: 3a4eTa B 6 cemecTpe.

6. YAEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOIYJIA)

6.1. PexomeHnayemasi iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue HznarenbcTBO, IO

JI1.1 |Tuxonos A. H., YpaBHEHHUs MaTeMaTHIECKON (QU3HKU M.: Hayxka, 1966
Camapckuii A. A.

6.1.2. JlonotHUTEILHAS JTUTEPATYypa

ABTOpLI, COCTaBUTCIIU 3ariaBue I/I3,£[aT€J'ILCTBO, rona

JI2.1 |bunanmze A. B., COopHHUK 33124 [10 yPaBHEHUSIM MaTeMaTH4eCKoi (pu3uku M.: Hayka, 1977
Kamuanaenxko 1. @.

6.3.1 Ilepeyens NporpaMMHOro odecrneveHust

6.3.1.1 [ Windows 10 |

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | DnexrpoHHO-0HOMHOTeUHas cucteMa « KukHbId oM YHuBepcuteray ("budmuoTex")

6.3.2.2 | DnexrpoHHO-OHOMMOTeYHast cucteMa "JlaHbp"
JocTyn K KoyuekuusM snekTponHbix nzaanuit ObC "U3narensctBo "Jlanp"

6.3.2.3 | ba3a gaHHBIX Hay4YHBIX AJIEKTPOHHBIX KypHasoB "eLibrary"




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

AynuTopust Hasnauenue OcuHarenne Bupg
4-38 KommnsrotepHslii kiacc, Cronbl ydeHUYECKHE -8 1IT,
ayJIUTOpUs JUIS MPAKTUYECKUX | CTOJBI KOMIIBIOTEpHBIE — 15 1T,
3aHATUI 1 1a00paTOPHBIX CTOM mpenoaasarens- 1 mr,
pabot CTyNbs — 32 1T, IKadbl It

yd. IUTEpaTypsl -2 MIT., AOCKa
MapkepHas — | [T, SkpaH
pPYJIOHHBIH — 1 1T, IPOEKTOp —
1 mr.mMoHOON0KHM Enigma
Venus 210 — 5 mr,
koMmbIoTepsl Enigma Jupiter
220 (+ mornTop ASUS VA-

24D)- 10 mrt.
JlocTyn B HHTEpHET. (He
(hyHKUIHOHHPYET)
4-01 AynuTtopus 1S TEKIMOHHBIX, Habop yuebHol mebemnu Ha 42
MPaKTHYECKUX U CEMUHAPHBIX MOCaIOYHBIX MECTA,
3aHSATHH. MpenoJaBaTeNnbCKuii cTon- 1

LIT., KOMIIBIOTEPHBIHN cTOI- |
LIT., CTYJI MPENoaBaTeIbCKUi
— 2 IT., JOCKa MejaoBas — 1
LIT., 9KpaH JuIs OpoekTopa- 1
mT., npoekrop- 1 mr., [IK- 1
IIT.

8. METOJAUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHUTIITUHBI (MO YJIS)

Metonudeckue ykazaHus O U3y4EHUIO AUCHUILINHEI "MaTemMaTtudeckoe MoJenupoBanue” npeacrasieHsl B [Ipunoxenun 2 u
BKITIOUAIOT B ceOs:

1. Meronuueckne yka3aHust JUIsl 00yqaroIiXcsl 10 OpraHNu3aliy yueOHOH AesSTeIbHOCTH.

2. Metomdaeckie yka3aHHs 110 OpTaHU3AIMN CaMOCTOSATENIFHON paboThI 00yJaroNHXCs.

3. Meroauueckie yka3aHHs IO OpraHU3AIUU NIPOLEAYPHI OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U (MJIH) OMBITA AESTEIBHOCTH,
XapaKTepHU3YIOIIHX 3Tkl ()OPMUPOBAHUS KOMIIETCHIINI.




