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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensimMu ocBoeHUS yueOHOM TUCUUIIITUHBI (MOYJIs) SIBIISIFOTCS:

- oBJIaZicHUe 0a30BbIMU MOHATUAMH TUHAMUYECKUX CHUCTEM

- oBNIaicHNE 0a30BBIMH MOHSATUSIMH MOJIEICH €CTECTBO3HAHUS;

- (popMHpoOBaHME U Pa3BUTHE HABBIKOB PEIICHUSI TPOPECCUOHATBHBIX 3a71a4
Ha OCHOBE METOJIOB JTUHAMHYECKUX CUCTEM.

3ajauamMu TUCIUTLIUHBI (MOTYJIs1) SIBJISTFOTCS:

- 3HAKOMCTBO CTYJICHTOB C OCHOBHBIMM 33JlauyaMHd W  MOJEISAMH
€CTECTBO3HAHUSA U METOJaMH UX PEIICHHUS;

- hopMHpOBaHUE U Pa3BUTHE KOMIIETEHITNH B cepe UCIIOIb30BAHUS METOI0B
MaTeMaTUYECKON OMOJOTHH ISl pelieHus Tpo(eccHoHaIbHBIX 3a/1a4;

- ¢hopMHpOBAaHNE YMEHHUS CTPOUTH TEOPETHUECKUE W MPUKIIATHBIE MOJIEIH,
aHAJTM3UPOBATH U COJIEPIKATEIHHO HHTEPIIPETUPOBATH MOTYYCHHBIE PE3YyJIbTATHI.

2. [Inanupyemsble pe3ysbTaThl 00y4YEeHHUs 110 AUCHUIUIMHE (MOAYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHsS  00pa30BaTeIbHOMN
nporpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe O0y4eHUsI 110 AUCHUIIMHE (MOYJIIO):

IIK-4 - YMeTh cTaBUTH e CO3daHUA CUCTCMBI, p33pa6aTBIBaTB KOHICIIIITHNTO
CHUCTCMBI N TpC6OBaHI/ISI K Heﬁ, BBIITOJIHATH ACKOMITO3UIINIO TpC6OBaHI/Iﬁ K CUCTCMC.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HaThb:

- OCHOBHBIC TIOHSITUS M TEOPETHUYECKUE TOJIOKEHUS, MCIOJIb3yeMbIe st
pa3pabOTKH TMHAMUYECKUX MaTEMAaTUUECKUX MOJIENIeH €CTECTBO3HAHUS;

- OCHOBHBIE METOIbI MATEMATHUECKOMH OMOJIOTUH U €CTECTBO3HAHUSL.

Ymern:

- pa3pabaTbIBaTh, aJalTHPOBATh M aHAIM3UPOBATh (POpMAJIbHBIC MOJICIH
JTUHAMUYECKUX CUCTEM M MPOLIECCOB,;

- HHTEPIPETUPOBATH MOJIETU JAUHAMUYECKUX CHCTEM B TEpPMHUHAX
MPAKTHYECKUX 33J1a4 €CTECTBO3HAHMS.

Baanern:

- HaBBIKaMU 00pa0OTKHU, aHaTTM3a U CHHTE3a MHGOPMAIIH HA OCHOBE METOJI0B
MaTEeMaTH4YE€CKOM AKOJIOTHUH;

- HaBbIKaMH (POPMAJIBLHOTO OINHUCAHUS W WHTEPHPETANUUA PE3YIHTATOB
pENICHHS MPAKTUYECKUX 3a/1a9 B 00JIACTH YKOJIOTHH.



3. O6beM TUCIUTIIUHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCIUILINHBI (MOIYJIs).

OO6mass TpyHOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBiser 4 3.e. (144
aKaJeMHUYECKHUX Jaca(oB).

3.2. O06bem pgucHUIUIMHBL (MOAYJsl) B (oOpMe KOHTAKTHOM paboThI
oOyJarmuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peau3aluu o0pa3oBaTelIbHOM MporpaMmbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJICHUHN YUEOHBIX 3aHITHI:

KomnaecTBo yacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne7

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM UCHUIUIUHBI (MOIyJNisg) B (opmMe caMOCTOSITENbHONW paboThI
oOyJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaromMXCsS C
MearoruaeckKuMu paboTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aIiu
oOpa3oBaTeapbHON TpPOrpaMMbl Ha HWHBIX YCIOBHUSAX, TIPU TPOBEICHHUH
IPOMEKYTOUHOM aTTecTanuu cocTaBisieT 80 akageMHIecKuX Jaca (OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATLHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pealn30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITETbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYaIOIMUXCs C MEAArorundecKuMu pabOTHUKAMH U (WJTH)
JUIIaMH, TIPUBJIEKAEMBIMU K peaau3aiu o0pa3oBaTebHOM MPOrpaMMbl Ha UHBIX
YCJHOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTAIIUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIA).

4.1. 3aHATHA TEKIUOHHOI'O THUIIA.

/ TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE
/1

1 BBGI[CHI/IC B ITMHAMHUYCCKUEC CUCTCMBI. OCHOBHBIE TTOHATHA.
PaccMaTprBaeMble BOIIPOCH:
- OmpeieNicHHe TUHAMUYECKOH CHCTEMBI, (ha30BOT0O MPOCTPAHCTBA U (a30BOr0O MOTOKA;

- KﬂaCCI/I(bI/IKaIJ,l/ISI JAVMHAMHUYCCKUX CUCTEM: CUCTEMBI C JUCKPECTHBIM U HEIMIPCPHIBHBIM BPEMCHEM,

- IPUMEpPbI TUHAMHYECKUX CHCTEM M3 €CTECTBO3HAHUS (IKOJIOTHS, Onoorus, pusnka).




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

OI[HOMCpHI)Ie AUCKPETHBIC TMHAMHUYCCKUEC CUCTEMBI.

PaccmatpuBaeMbie BOTIPOCHI:

- oTIpesieTIcHIe OTHOMEPHON TUCKpeTHOU crcTeMbl X?7? = f(x?). HemoaBmKHBIC TOUYKH U UX
YCTOMYUBOCTb;

- rpaduveckas mporeaypa MOCTPOCHHS PEIICHNUs (TTayTHHHAS TUarpaMMa);

- YCJIOBUS YCTOWYMBOCTH HETIOJBMKHBIX TOUEK Uepe3 MPOU3BOIHYIO0 OTOOpaKEHUSI.

budypkanuu B o1HOMEpHBIX JUCKpETHBIX cucTeMax. Teopema [llapkoBckoro.
PaccmatpuBaeMble BOIIpOCH:

- OudypKamy MOI0KEHNH paBHOBECHS: OM(pYPKAIHS «BIJIKA» U YIBOCHUS IIEPHO/IA;

- BO3HHKHOBCHHUE [TUKJIOB B OTHOMEPHBIX OTOOPaKEHUSX;

- TeopeMa LllapkoBckoro 00 yropsiio4eHH! MepHOIOB H €€ CICACTBHS.

MHOFOMCpHLIe JAUCKPCTHBIC CUCTCMBI.

PaccmarpuBaeMble BOIPOCHI:

- TUHEeHHBIE MHOTOMEPHBIE TUCKPETHBIE CUCTEMBI X777 = A-x?;

- CUCTEMBI, COJIepKalllie 3ana3AbIBaHie: MOJIENHU C JUCKPETHBIM BPEMEHEM U MaMSThHIO;

- YCIIOBHS yCTOMYMBOCTH MHOTOMEPHBIX AUCKPETHBIX CUCTEM (CIEKTPaIbHBIN KPUTEPUit).

[Tokazarenu JIsimyHOBa JU1s1 AUCKPETHBIX CUCTEM.

PaCCManI/IBaGMBIG BOIPOCHI:

- OIIPCACIICHUC mokazareneu .HHHyHOBa KaK XapaKTCPUCTHUK YYBCTBUTCIIbHOCTHU K HaYaJIbHBIM YCIIOBUAM;
= BBIYUCJICHUC n01<a3aTene171 .Hﬂl'[yHOBa JJI1 OATHOMCPHBIX TUCKPETHBIX 0T06pa)KeHHﬁ;

- BBIYUCJICHUC CIICKTpPa HOKa?,aTeJ'Ieﬁ .HSIHyHOBa JJI1 MHOTOMEPHBIX CUCTEM U UX UHTCPIIPCTALIUA.

HemnpepsiBHbIE TUHAMUYECKHE CUCTEMbI. ABTOHOMHBIE CUCTEMBI.

PaccmaTprBaemble BOIIPOCHI:

- oTIpesieTICHre aBTOHOMHO#H cucTeMbl X' = f(X) u e€ cBoiicTBa (HHBapHaHTHOCTh OTHOCHTENBHO CIABHTA IT0
BpPEMEHH);

- TeopeMa O BBINPSMIICHHH BEKTOPHOTO MOJISi B OKPECTHOCTH HEOCO00i TOUKH;

- TeOpeMa 0 CKOpPOCTH M3MeHeHus (hazoBoro oobéMa (popmyna JlnyBmms).

HepBHe HUHTCTpalibl JUHAMHUYCCKUX CHUCTCM.

PaccmarpuBaeMble BOIPOCHL:

- OIIpeJieJICHUE NEPBOI0 MHTErpalia CUCTEMbI TU(QepeHIMaNTbHBIX YPaBHEHNH;

- CBOMCTBA MEPBBIX MHTETPAJIOB: COXPAaHEHHE BAOIb TPACKTOPHI U MOHIKEHHE MOPSIKA CUCTEMB,
- IPUMEPHI IEPBBIX HHTETPAJIOB B MEXaHUKE (3HEPTHsl, UMITYJIbC, MOMEHT UMITYJIbCA).

I'aMHIIBbTOHOBBI CHCTEMEBI M IX CBOICTBA.

PaccmarpuBaeMbie BOTIPOCHI:

- OIIPCACIICHUC FaMHHBTOHOBOﬁ CHUCTCMbI: YPABHCHUSA raMI/IJ'ILTOHa nu (I)yHKIII/IH raMI/IJ'IBTOHa;

- OCHOBHBIC CBOfICTBaZ COXpPaHCHHUEC DOHEPIrur, CUMINVICKTUYHOCTDb (1)3.30B01"0 IMOTOKa U TeopeMa .HI/IyBI/IJ'IJ'ISI (0]
coxpaHeHHu (a3oBoro oobEMa;

- (l)aSOBI)Ie HOpreTbI JOBHUXXCHUA OL[HOMepHOfl HJaCTHUIBI IO }IeﬁCTBHeM IIOTCHLIMAJIBbHBIX CHUIJI.

VYceroitunBocTs no JlsimyHOBY. OCHOBHBIE OTIPEICTICHUSI U TEOPEMBI.

PaccmaTpuBaemble BOIIPOCHI:

- OIpeleeHHs] YCTOWYMBOCTH, aCUMITOTHYECKON YCTOMYMBOCTH U HEYCTOMYMBOCTH 1O JIsMyHOBY;

- repBEIil MeTo JIsmyHOBa: TeopeMa 00 YCTOHYNBOCTH 10 IepBOMY IpHOIMKeHHIo (Teopema [Tyankape —
JlsmyHoBa);

- Bropoit Meron JlsmyHnoBa: ¢pynkiuu JIssnmyHOBa 1 TeOpeMbI 00 YCTOWYMBOCTH U HEYCTOHYMBOCTH.

10

HpeneanLIe MHOXCECTBa aBTOHOMHBIX CUCTCM.
PaCCManl/IBaeMI)Ie BOIIPOCHKHI:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- onpeieNieHne 7- U ?-TpeieNbHBIX MHOXECTB TPAEKTOPHH;
- CBOMCTBA NMPENEIbHBIX MHOXECTB: 3aMKHYTOCTh, HHBAPUAHTHOCTD M CBSI3HOCTD;
- IpeeTbHBIC KBl KaK IIPIMEPHI PEICIbHBIX MHOKECTB B IBYMEPHBIX CHCTEMaX.

11

KauecTBennoe HCCIICAOBAaHUC IBYMCPHBIX ABTOHOMHBIX CUCTCM. KpI/ITepI/II/I OTCYTCTBUS

3aMKHYTBIX TPACKTOPHM.

PaccmaTprBaeMble BOIIPOCHI:

- TeopeMa bennukcona — J[royiaka: 10OCTaTOUHOE YCIOBUE OTCYTCTBUS 3aMKHYTBIX TPAEKTOPHUIL;

- nanekc Ilyankape 11t 3aMKHYTOH KpUBOH M €ro IPUMEHEHHUE K KIacCH(UKaImm 0CoObIX TOUEK;
- TeopeMa benaukcona — Ilyankape o CyliecTBOBaHUM NPEAEIBHOIO LIUKIIA U €€ CIEACTBHUS.

12

budypkamus Auaponosa — Xomda.

PaCCManI/IBaeMI)IC BOIPOCHI:

- IOCTAHOBKA 3a/1a4U O POKIACHUU NPEACTIbHOTO IUKJIA U3 TTOJIOKEHUA PABHOBECHUS,

- TeopeMa AH,HpOHOBa - XOH(I)E[: YCJ10BHs BOSHUKHOBCHU S aBTOKOJIeOaHu IIpu NoTepe ycTOfI‘IHBOCTI/I;
- MATKOE 1 XKECTKOE BO3SHUKHOBEHHE IpeaCIbHOIO IUKIIa; NPpUMEPbI.

13

Mopneins Jlotku — Bonbreppa «XumHuk-Keprsay.

PaccmatpuBaeMble BOIIpOCH:

- moctpoeHue 6a30Boit Monenu Jlotku — Bonbreppa u e€ cBoiicTBa (coXpaHEHNE HHTETpaia);

- QaHAJIN3 0COOBIX TOYEK CHCTEMBI  YCTOHYHBOCTD HEHYJICBOTO TIOJIOXKEHHS PaBHOBECHS;

- MOM(HKAIIMK MOJICITH: YYET BHY TPHBUIOBON KOHKYPEHIIMHU U JIOTUCTUYECKOTO POCTA KEPTBBL.

14

Mopenu B3aumoaeicTeus nonyssauvid. [Ipuanun "ayse.

PaCCManI/IBaeMLIe BOIPOCHI:

- MaTeMaTH4ecKasl MOJIelIb KOHKYPEHIINH ABYX BUIOB (cuctema JIoTku — BonmbsTeppa ¢ KOHKypeHIHe);
- aHayi3 (ha30BOTO MOPTPETA: COCYIIICCTBOBAHUE, UCKIFOUEHUE OJHOTO BUa, OMCTAOMUITBHOCTS;

- IPUHIUT UCKITIoUeHUs ["ay3e (KOHKypeHTHOE NCKITFOUEHHE) M €T0 MaTeMaTHdecKoe 000CHOBaHHE.

15

Mogenu pactipoctpaneHus snuaeMuid. SIR-Moaemns.

PaccmaTpuBaemble BOIIPOCHI:

- nocrpoenue SIR-Mozenu: Tpu Kiacca (BOCIPUUMYUBBIE, HHPUIMPOBAHHBIE, BBI3JJOPOBEBIILE);
- QaHAJIU3 CUCTEMBI: IOPOroBast BenuurHa (0a30Boe penpoayKTUBHOE uucio R?), cTaruonapHsle
COCTOSIHUS;

- 0000mmenust monenu: SIRS-Monens ¢ MOBTOPHOI HH(EKINEH U MOJIEITH BUPYCHBIX HH(EKIIUA.

16

Mogaenu B3auMOICHCTBUA 3arPSI3HEHUI ¢ OKPYXKAIOIIEH CPEAOM U OUYUCTKU CTOYHBIX BOJI.
PaccmarpuBaembie BOPOCHI:

- MaTeMaTH9IeCKre MOACTHN JTUHAMUKH 3aTrps3HEHUN B BoJoéMax U atMochepe;

- MOJACJIN OYHUCTKH CTOYHBIX BOJ.: KHHCTHUKA 6I/IOXI/IMI/I‘ICCKOFO HOTpC6JICHI/I$[ Kncnopona;

- aHaJIn3 YCTOﬁQHBOCTH CTallUOHAPHBIX COCTOHHI/Iﬁ U OLICHKa 3(1)(1)6KTI/IBHOCTI/I OYHMCTHBIX MMPOLECCOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

/1

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

BBeIIeHI/IC B ITMHAMHNYCCKHUEC CUCTCMBI. Fpa(l)I/I‘-ICCKI/IC METOAbI UCCIICAOBAHUS.

B pesynbrate paboThl Ha MPAKTUUECKOM 3aHSITHU CTYJCHT MOJIYy4aeT HABBIK MOCTPOCHUs (ha30BhIX
MOPTPETOB MPOCTEUIINX OJJHOMEPHBIX JMHAMUYECKUX CHCTEM, MHTEPIIPETALMH TPAaeKTOpHil Ha (Ha3oBoii
IUTIOCKOCTH | OTIPENIEICHHUS TUIIOB MTOJIOKEHUH PaBHOBECHS 10 BUIAY BEKTOPHOTO OIS,

OpHOMepHbIE TUCKpPETHBIE JMHAMHYECKHE CUCTeMBI. | paduueckas mpouenypa

MMOCTPOCHUS PCIICHUA.
B pe3yabTaTe pa6OTLI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT MOJYHa€T HABbIK IPUMCHCHUA rpa(bnqecxoﬁ




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

MIPOLEAYPHI TIOCTPOCHNUS PEeIeHNs (TayTHHHOW AUArpaMMbl) IJIsl OTHOMEPHBIX OTOOpaKeHHUH,
OTIpEJeNICHNS] TUITA HETIOABIKHBIX TOUYEK 10 3HAUYCHUIO IIPOU3BOJHON U HCCIIEIOBAHHS YCTOHYMUBOCTH
MIOJI0)KEHUH paBHOBECHSI.

HccnenoBanue 6udypkanuii B OJHOMEPHBIX IUCKPETHBIX CUCTEMAX.

B pesynbrate paboThl Ha MPAKTHYECKOM 3aHSITHHU CTYICHT MOJy4aeT HaBbIK HAXOXKICHHS
OoudypKalMOHHBIX 3HAUSHUH MTapaMeTpa, MOCTPOeHHsT OM(YPKALMOHHBIX TUarpaMM JJIsl JIOTUCTUIECKOTO
0ToOpakeHHs U JPYTHX OJHOMEPHBIX CHCTEM, a TaKXKe onpejaeneHus Tuia oudypkamu (oudypkarms
«BUIIKa», yIBOCHUE TIEPHOAA).

[ukmel B AucKpeTHBIX cuctemax. Teopema IllapkoBckoro.

B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKOM 3aHATHUU CTYACHT OJYYaCT HABbIK OTBICKAHUA NUKINYCCKUX
HOCHGZ{OB&TGHLHOCTeﬁ B OTHOMCPHBIX OTO6pa)KeHI/I$[X, MMOCTPOCHUA 6I/I(1)ypKa].[I/IOHHBIX Auarpamm ¢
HUKJIaMU PA3JIMYHBIX IEPHUOJ0B U IPOBECPKU YCJ'IOBI/Iﬁ TCOPEMBI H_IapKOBCKOFO Ha KOHKPETHBIX NIpUMEpax.

MHOromMepHsbI€ JUCKPETHBIE CUCTEMBI. JINHEWHBIE CUCTEMBI U CUCTEMBI C

3ana3JbIBaHUCM.

B pesynbrate paboThl Ha IPAKTHUECKOM 3aHSITHH CTYACHT MOTy4aeT HaBbIK HCCIIEIOBAHNS yCTONUNBOCTH
MHOTOMEPHBIX JUCKPETHBIX CHCTEM C OMOIIBIO CIIEKTPAILHOTO KPUTEPHSI, IOCTPOCHHUS PEILICHNI
JIMHEIHBIX CUCTEM U aHAJIN3a CUCTEM, COAEPIKAIINX 3alla3AblBaHIe, Ha KOHKPETHBIX IPUMepax 13
9KOJIOTHH.

ITokazarenu .HSIHYHOBa IJI1 JUCKPETHBIX CUCTEM.

B pesynbrare paboThl Ha IPAKTHYECKOM 3aHATHH CTYJICHT MOTYYaeT HABBIK BBIYHCIICHUS TIOKa3aTenel
JlsmyHoBa 711 OTHOMEPHBIX U MHOTOMEPHBIX JUCKPETHBIX JUHAMUYECKUX CUCTEM, HHTEpPIPETAlUU
MOJTyYCHHBIX 3HAUCHHUH IS ONpeeNieHHs XapaKkTepa IMHAMUKH (YCTOHYHUBOCTb, Xa0C) M CPAaBHEHHS
MoKasaTesen sl pa3TuIHbIX OTOOPaKEHUI.

ABTOHOMHEIE HEMIPECPBIBHBIC CUCTEMBI. ®dazoBrIe TIOPTPETHI.

B pesynbraTte paboThI Ha MPAKTHYECKOM 3aHSATHH CTYICHT ITOIYYaeT HaBbIK MMOCTPOCHUS (Da30BBIX
MOPTPETOB aBTOHOMHBIX CHCTEM BTOPOTO MOPSIIKA, HAXOXKAEHHS OJOKEHUH PABHOBECUS M UX
knaccudukanuu (ysen, cemio, GoKyc, IEHTP), a TAKKEe MPUMEHEHHS TEOPEMBI O BHIITPSIMIICHHN BEKTOPHOTO
HOJIS.

HepBHe HUHTCIpaJibl U IOHUIKCHUC TTOPAIKA CUCTCM.

B pesynbrate paboThl Ha MPAKTHYECKOM 3aHSITHHU CTYCHT MOJy4aeT HaBbIK HAXOXK/ICHHS TIEPBBIX
MHTETPaJIoB JUIsl KOHKPETHBIX CHCTEM JU(PEepeHIHATbHBIX YPaBHEHUH, CTIOIB30BAHUS UX JUIS
MIOHIDKCHHUS TTOPSIKA CUCTEMBI M TOCTPOSHUS (ha30BBIX TPACKTOPHI HA OCHOBE COXPAHEHNUS MEPBBIX
HHTETPAJIOB.

I"'aMmuIbTOHOBEI cucTeEMBI. Da30BEIC IOPTPECTLI O,Z[HOM@pHOfI YaCTHUIIEI.

B pesynbraTte paboThI Ha MPAKTHUECKOM 3aHSATHHU CTYCHT MOTYYaeT HaBbIK 3alTUCH YPaBHEHUH
I'amunbrona 1o 3ananHoi GyHkumu ['amMubTOHA, MOCTPOEHHS (Pa30BBIX MOPTPETOB ABHIKEHHS
OJTHOMEPHOM YaCTHIIBI TTO/1 ACHCTBUEM TIOTEHIMAIBHBIX CHJI M aHAJIN3a TUTIOB JIBMKEHHUs ((pUHHUTHOE,
MH(QUHUTHOE) N0 BUY TOTEHIIMAIBEHON SHEPTUH.

10

HccenenoBanue ycTOMYMBOCTH HENPEPBIBHBIX cucTeM. [lepBoiii MeTox JIsmyHoBa.

B pesynprare paboThl Ha IPAaKTUYECKOM 3aHATHH CTYJCHT MOTYyYaeT HaBBIK IMHEAPH3ANY HETHHEHHOM
CHUCTEMBI B OKPECTHOCTH ITOJIOKCHUSA PABHOBECHU S, HCCIECNIOBAHUA yCTOﬁ‘IHBOCTH 10 COOCTBEHHBIM
3HAYCHUSAM MaTPHIBI JHHEAPU30BAHHON CHCTEMBI X IPUMEHEHUS TeopeMbl JIAmyHoBa 00 yCTOWYHBOCTH 1O
NIepBOMY IPHOIMKEHHIO.

11

HccnenoBanue ycTOMYMBOCTH HENPEPBIBHBIX cUcTEM. Bropoi Meron JlsmyHoBa.

B pesynbrarte paboThI Ha MPAKTUUECKOM 3aHSTHU CTYJCHT ITOJY4aeT HaBbIK MTOCTPOCHUS (DyHKLMIHA
.Hﬂl'[yHOBa JJIA KOHKPETHBIX CUCTEM, BBIYMCIICHUSA UX HpOHSBOHHOﬁ B CHUJTY CUCTEMbI U IPUMCHCHUA
TeopeM JIsamyHoBa A JOKA3aTeNbCTBA YCTOMUMBOCTH MM ACUMIITOTUYECKON YCTOMYUBOCTH MOJIOXKEHUM
paBHOBECHSI.




/ TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

12 |[IpenenpHBIE MHOXECTBA U TIPEACIIBHBIC ITUKIIBI.

B pesynprare paboThl Ha IPAKTUYIECKOM 3aHATHH CTYJCHT MOTYYaeT HaBBIK HAXOXKICHUS ?-TIpeaebHBIX
MHOXCECTB TpaeKTOpHﬁ, HCCIICAOBAHUA YCJ'IOBI/Iﬁ CymeCTBOBaHUA MPEACIIbHBIX ITUKIIOB C TIOMOIIBIO
TCOPEMbI HyaHKape 1 MOCTPOCHUSA (l)a3OBI>IX MOPTPETOB € NPEACIbHBIMU LIUKJIaAMU.

13 |Teopema bennukcona — [ronaka u unaekc [Tyankape.

B peE3yIbTaTE pa60T1)1 Ha MPaKTUYECKOM 3aHATUHN CTYACHT MOJTYYa€T HABbIK IIPUMEHCHUA TCOPEMBI
ECH,Z[I/IKCOHEI — I[lOJ'IaKa JUISL TOKa3aTeJIbCTBA OTCYTCTBUA 3aMKHYTBIX TpaeKTopm‘/’I, BBIYHMCJICHHUS HHACKCA
HyaHKape JUIL 0COOBIX TOYEK U UCIIOJIb30BAHUS HHACKCA I KJ'IaCCI/I(pI/IKaHI/II/I TOYCK IIOKOA.

14 |budypkanus AHapoHoBa — Xomda.

B pe3yabTaTe pa6OTBI Ha NPAKTUYICCKOM 3aHATHUU CTYACHT MOJY4YaCT HABbIK UCCICAOBAHUA YCJ'IOBI/Iﬁ
BO3HUKHOBCHHA NPECACIBHOrO UKJIA TPU OTEPEC YCTOﬁqHBOCTH TMOJIOKCHU PaBHOBECU A, TPUMCHCHUA
TCOPEMbI AH)]pOHOBa — Xon(ba K KOHKPCTHBIM CUCTEMAaM U aHaJIn3a MATKOT'O UJIN JKECTKOr0 POXKACHUA
aBTOKOJIEOaHNA.

15 |Mopnenu 6uonoruu u sxonoruu; Jlorka — Bosnbreppa u KOHKYpeHLUSI.

B pesynbrate paboThl Ha IPAKTHUECKOM 3aHATHH CTYIEHT MOIY4aeT HaBbIK JETATbHOTO MATEMAaTHIECKOTO
aHanusa mojenu «XuwHuk-Xeprsa» Jlotku — BonbsTeppa, nccienoBaHust MOJIENH € YUYETOM
BHYTPUBHUI0BOM KOHKYPEHIINH, aHAIN3a MOJIEJIN B3aUMOJICHCTBHS IByX KOHKYPHUPYIOIIUX BHIOB
MIPOBEPKH NPUHIUIIA UCKIIIOUeHHMs [ ay3e.

16 |Mogenu STIUaIeMUN U 3arpsA3HEHUH OKPYKAIOIIEH CPEIbl.

B pesynbraTte paboThI Ha MPAKTHUECKOM 3aHSITHHU CTYICHT MOTy4aeT HaBbIK uccienoanus SIR- u SIRS-
MoJIeJiel pacIpoCTPaHEeHHMs! SMUJIEMHH, BEIYUCIEHHS 0a30BOT0O peNnpoayKTUBHOTO yKcia R?, a takxke
aHalIM3a MaTEMAaTUYECKUX MOZEIIEN B3aUMOACUCTBUSA 3arpsI3HEHUI C OKPYIKaIOUIel cpeoi U Mozeen
OYHUCTKH CTOYHBIX BOJI.

4.3. CamocrosiTenbHas padoTa 00y4arommXcs.

e Bun camocrositensHOM paboTh
n/n
1 |HU3yuenue yueOHOMU IUTEPATYphl U3 IPUBEIECHHBIX UCTOUHUKOB
2 |lloarotoBka K MPaKTUYECKUM 3aHSATHIM
3 | BrimonHeHne KypcoBOro MpoeKTa.
4 | TloarotoBka K NPOMEXYTOYHOU aTTeCTallUH.
5 | [loaroroBka K TE€KyIIeMy KOHTPOJIIO.

4.4. IlpuMmepHbIN TEpEUEHb TEM KYPCOBBIX POEKTOB

HccnenoBanne yCTOMYMBOCTM M KAaYE€CTBEHHBIM aHAIW3 MaTEMaTHYECKHUX
MOJIEJIEA B3aNMOIEUCTBUSA OMOJIOTMUYECKUX BHUIOB.

MareMatnyeckoe MOAEIMPOBAHUE U IPOTHO3UPOBAHUE TUHAMUKHU PA3BUTHUSA
SMUJIEMUNA B U30JUPOBAHHBIX MOMYJISALMAX.

MoenupoBaHrue XaOTUYECKOIO MOBEACHUS B JUHAMUYECKHUX CHUCTEMAax Ha
puMepe YIPOILIEHHBIX MOCNIeH aTMOChHEepHON TUPKYJIISAIIUH.

KauecTBeHHBIM aHanu3 HEJIMHEHWHBIX JUHAMHUYECKHX MOJECICH KHHETHUKHU
XUMHAYECKUX ¥ OMOXHMHYECKUX PEAKIIH.



HccnenoBanue KoieOATENbHBIX NPOLECCOB B OMOJIOTMYECKHX CHCTEMax C
MOMOILBIO MOJIEEH CepIeYHOr0 pUTMA.

MaremaTtuyeckoe  MOJEIMPOBAHHE  MPOLECCOB  MPOCTPAHCTBEHHOIO
pacnpezesieHus: BUJ0B Ha OCHOBE ypaBHEHUH nuddy3un.

AHanu3 ycioBUi BO3HUKHOBEHMSI aBTOKOJIEOaHUIM U TPUTTEPHBIX CBOMCTB B
IEHHBIX U META00INYECKUX CETSIX.

MopenupoBaHue JWHAMHMKM JIEIHUKOB M HW3MEHEHUM KiIuMaTa C
UCIIOJIb30BAaHUEM CUCTEM AU (epeHINaTbHBIX YPaBHEHUIA.

KauecTBeHHOE wHCClleIOBaHME [IMHAMHMKU HEJIMHEWHBIX MEXaHUYECKUX
MasITHUKOB CO CIy4YalHbIMU BHEUTHUMHU BO3MYUIECHUSMHU.

[IpumMeHeHne JOUHAMHUYECKMX CHCTEM Uil MOJCIMPOBAHUS IIPOLIECCOB
caMOOpraHU3aluy U 00pa30BaHuUs IPOCTPAHCTBEHHBIX CTPYKTYP.

HccnenoBanue yCTOMYUBOCTH DKOCUCTEM K PE3KUM BHEIIHUM BO3JIEHCTBUAM
METOJaMU TEOPUHU KaTacTpod.

MareMaTuyeckoe MOJETUPOBAHUE JWHAMHUKUA HEHUPOHHON AaKTUBHOCTU M
MPOLIECCOB MEPEAAYN UMITYJIHCOB B HEPBHBIX TKAHSX.

AHanmu3 (¢a3zoBbIX TOPTPETOB W Oudypkauuidi B MOAENAX JTUHAMUKHU
YHUCIICHHOCTU HACEKOMBIX-BPEUTENCH Talru.

MopenupoBaHue THAPOJAMHAMMYECKUX TEUYEHHH M BUXPEBBIX CTPYKTYpP
METO/IaMH TEOPUH TUHAMHYECKUX CUCTEM.

HccnenoBanue npoueccoB rOpeHrs U TEIIOBOTO B3PbIBA C UCIOJIb30BAHUEM
HEIUHENHBIX AU(depeHIranbHbIX YpaBHEHH.

MareMaTuyeckoe ONUCAaHWE MEXaHM3MOB aJanTaldd M HBOJIIOLUHU
NOMYJISIUUNA METOAAMU PEIJIMKATOPHOM TUHAMUKHU.

MopenupoBaHue pacrpoCTpaHEHUs JECHBIX T0KapOB HA OCHOBE IUCKPETHO-
HEIPEPBIBHBIX TUHAMUYECKUX MOJEIICH.

KauectBennslii ananu3 mojaeneit GopMHUPOBAHUS U IBOJIIOIIUU PEYHBIX PyCel
U JTaHAMA(THBIX AJIEMEHTOB.

[IpuMeHeHre KOHCEepBAaTUBHBIX TUHAMHYECKUX CUCTEM JJISI MOJEIUPOBAHUS
JIBUYKEHUS T€J B TPABUTALIMOHHBIX MOJISIX.

HccenenoBanne XaoTHYECKOW CUHXPOHM3allMM B CHCTEMAaX CBS3aHHBIX
HEJIMHENHBIX OCLIWIIISATOPOB.

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIS).

Ne

i bubmmorpaduyeckoe onrcanne Mecro nocryna

1 | bparycs, A. C. luHaMH4eCKHe CHCTEMBI U MOJICIIH https://znanium.ru/read?id=38119
ouonorun / A. C. Bparycs, A. C. Hosoxkunos, A. I1. (nata obparmenus: 25.06.2025)




ITmatonoB. — Mocksa : DUU3MATIJIUT, 2009. — 400
c.— ISBN 978-5-9221-1192-8.

2 | Pusamnuenko, I'. 1O. Maremaruueckoe mozaenupoBanue | https://urait.ru/bcode/537454
OHOJIOTHUECKHX MPOIeccoB. Mozenu B 6Hopu3mKe U (mara obpamenus: 09.04.2025).

9KOJIOTHH : yuyeOHoe nocodue st By30B / I'. O.
Puznanuenko. — 2-e u3z., nepepad. u nom. — Mockaa :
WznatensctBo FOpaiit, 2024. — 181 ¢. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-07037-8.

3 Pusnuuenko, I'. FO. MaremMaTuueckrue METO/IEI B https://urait.ru/bcode/557337
OMOJIOTHH M 9KOIOTHHU. Bruodusnueckas 1uHaMuka (nara obpamenns: 09.04.2025)

NPOJYKIIMOHHBIX MPOIECCOB : YYeOHUK 11715t By30B / I

1O. Pusnnuenko, A. b. Pyoun. — 3-e uzn., nepepad. u
nom. — Mocksa : U3narensctBo FOpaiit, 2025. — 409
c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-

19922-2
4 | Pusanuenko, I'. 10. MaTemaTudyeckue METObI B https://urait.ru/bcode/538019
OMOJIOTMH U SKONIOTUH. Brodusnueckas JMHAMHKA (mara o6pamienus: 09.04.2025)

MIPOTYKIIMOHHBIX MPOIECCOB B 2 4. YacTp 2 : yueOHUK
s By30B / I, 1O. Pusanuenko, A. b. Pyoun. — 3-¢
u3., nepepad. u gomn. — Mocksa : 31aTenbcTBo
FOpaiit, 2024. — 185 ¢. — (Bwicmiee obpazoBanue). —
ISBN 978-5-534-07874-9.

5 | Pusnuuenko, I'. 10. [lunamuka nomyssinuii : yae6noe | https://urait.ru/bcode/544670
noco6wue a5 By30s / I'. FO. Pusauuenko. — Mocksa : | (#ata obpautenus: 09.04.2025)
UznatensctBo FOpaiit, 2024. — 46 c. — (Briciuee
obpazoBanue). — ISBN 978-5-534-15543-3.

6. IlepeueHb COBpEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS TIPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

- Hayuno-texunueckas 6uonunoreka PYT (MUUT) (http://library;miit;ru);

- HWudopmanmonnsiii mopran Hayunas snexkTpoHHas OubinoTEKa
eLIBRARY ;RU (wwwi;elibrary;ru );

- OOpazoBarenpHas miaTdopma «HOpaiit» (https://urait;ru/);

- DIEKTPOHHO-0MOIMOTeUHAs cucremMa W31aTEbCTBA «JIanb»
(http://e;lanbook;com/);

- DnexkTpoHHO-O0nbMoTeuHas cuctema ibooks;ru (http://ibooks;ru/);

- HUuTepHeT-yHUBEpCUTET MH(GOPMAITMOHHBIX TEXHOJIOTH
(http://wwwi;intuit;ru/)

7. llepeueHb  JNHIIEH3UOHHOTO ©  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
IpOrpaMMHOr0 OOECIEUYEeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOAMMOTO JJIsl OCBOCHUS TUCIUTLTUHBI (MOYJIs).



- onepanmonHas cuctema Windows;
- microsoft Office;

- MS Teams;
- JIOUCKOBBIC CUCTCMEI.

8. OmmcaHne MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOJUMOM IS
OCYIIECTBJICHUS 00pa30BaTEILHOTO IIPOIiecca M0 JUCIUILIHHE (MOJIYIIIO).

YueOHble ayIUTOPUU JIsI MPOBEACHUS YUEOHBIX 3aHATHM, OCHAILCHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMu IEMOHCTPAIMOHHOTO 000PY10BaHMUS.

9. ®opMa MPOMEKYTOUHOM aTTECTAINU:

KypcoBoii npoekt B 7 cemecTpe.
DK3aMeH B 7 ceMecTpe.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTally, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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